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PROCESS DATA SHEET

pom— 3 [
’ e Ch n ’ p Project N* - Unit Doc. typ  Equipment N* Serial N* Rev. Index
R 2002 | PDS | 115-27-2-001 | 005 | 8
|CLIENT Rev. Date Made by Checkedby | Page
Amerada Hess 1 19-Aug-05 — 1l |
LOCATION 2 23-Aug-05 || 1 i
Phu Horm 3 | 6-Sep-05 |l | 5
UNIT THERMAL OXIDIZER 4 | 10-Oct-05 In | 292 | §
Gas Processing Plant § | 11-Nov-05 1] | 4
2] 28-Nov-05 | A
7 6-Dec-05 1
8 8-Feb-05 ]| — N

1 \

2 ITEM : 115-27-2-001 SERVICE : Wasle Waler Incineralor

3

4 TYPE Thermal Oxidizer NUMBER : 1
El|
6] FEED STREAM DATA :

TI Feed Pressure Feed Temp Feed Flow Rate Feed Composition 2

| (Nole 5)

BI Glycol Regen Gas 50 mm H,0 gauge 80°C 0.22 mmscfd 95%C4, BTEX, Ho0 saluraled 7
10 = i == e 8
11 Blankel Gas from [ ~""") 100 mm H,0 gauge AMB 0.1 mmscld {Note 1} 96%C, + 1.6%N; 8
12 Produced Waler Separator ; T
13 Flash Gas from LP Flash Vessel 0.1 barg 55°C  0.05-0.24 mmscfd (Note 1) 78%0C,, 7%C,, 15%C,* 7
14 Produced Waler 4 - 5 barg AMB 68 bpd H,O with salt conlent of 7000mgh T
18| . (Note 4) 2
18| UTILITIES SUPPLY : .
17| Pressure Consumptlon Fuel Gas Composition (Mal%)

18} i g ) Water {H20) 0.13
19| Fusl Gas 4 barg (Note 6) (Note 2) Nifrogen_ (N2) 1.43 4
20 Carbon Dioxide (COZ2) 0.62
21 Instrument Air 7.0 barg {Note 2) Methane (CH4} 85.96 4
221 Ethane (C2H6) 1.33
23| Combustion Alr (Mate 3) Propane (C3H8) 0.21
‘24 Isobutane (I C4H10) 0.04
.25| Alomizing Air 7.0 barg (Vendor to advise il required and consumption rales) n-Butane (n C4H10) 0.08 6
28] Isopentane {i C5H12) 0.03
27| Power Supply (Note 2) n-Pentane (n C5H12) 0.05 4
28] ) Hexanes (CEH14) 0.07
28] ; Heplanes {CTH1B) 0.04
a0} Oclanes Plus _ (C8H1B)+ 0.02
Tl | .

32 PERFORMANCE SPECIFICATIONS |

32 Noise Level {dBA) < B0 (continuous)

aa| (dBA) <115 (intermittent)

a5 Total Suspended Parliculate (mg/m®) <320 5
38 Sulfur Dioxjde (ppm) < 30

ar Oxides of Nitrogen as NOg {ppr) < 250

38| Opacily (%) <20

as| HCl {ppm) <138

40 Dioxin (ng/m™) <30

41

43 DISSOLVED SOLIDS ¢ Note 7 5
a3| CATIONS maf me/l 2
44] "~ Sodium, Na (calculated) 1,599 69.52 2
as) Calcium, Ca ' 788 39,32 o
46) Magnesium, Mg 138 11,19 2
a7) Barium, Ba 1.83 0.03 2
48| Sodium, Na (measured) 1530 69,52 2
49 ANION 2
50 Chierlde, CI 3857 103,16 2
51 Sullate, S04 146 3.04 2
52 Carbonate, CO3 o 0.00 2
53 Bicarbonate, HCO3 423 13.87 Zz
54 Hydroxide, OH 0 0.00 2
55

s6f Total Dissolved Solids (calculated) 5,751 2
57 Iron, Fe (total) 0 0.00 2

58 Sulfide, as H2S 0.03 2
58| Total Dissolved Solids (measured) 5,250 2
50| _

]| NOTES :

le 1, Peak intermittent flow rate, potentially lasting for one or iwo hours T
63| 2. Vendor to advise fuel gas and Instrument air consumption

a4f 3. To be provided by Vendor

G | 4, Subslantial sall will be produced, Vendor to provide sall claiming deviceffacliily. See allached produced waler analysis for sall compositiod 3
65| 5, Gas sources require low back pressure for operating, Vender {o provide such a design for the incinerator 2
87} thal lowest operating pressure can be sustained ) 2
s8] 8. Fuel gas Is superheated by 20°C. Pl
= 7. Dissolved solids are peak concenirations and shori time incursion in produced waler, The produced waler is formation waler with Jitile b
70 salt conlent, Vendor to use lhe specified concentrations for salt claiming design, but for meeling emission specifications, 10% of the 5
7 specified concentration shall be used, 5

PDE 63 - Rev, 2. Page 12 - ANG - XL&T W Pracess\Projects 2002-Fhu Horm Porjachioz-GPP\Dala Sheets\Equipments\005-incinerator|2002- PDS-115-27-2-001-D05-B.s A0S 3A12
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TR R T . : f 33
ye o mungiaalunNuNIsINdIaa@EAuAI : Manifest No. I 8 I B | W | 0133
o { St ) 1 o g
: ) llﬂ'lﬂi]ﬂ']‘i’il%ﬂ\‘l‘llﬂﬂlaﬂa%@l'i'lﬂ
} (Uniform Hazardous Waste Manifest)
1 9 o T o -7 5
115 a‘mwaagﬂammﬂ?uaotﬁﬂaumi’m : This section must be completed by the Generator
: YTy I. 1 31 1 ] X1ii0h 5 ; s v v . a a o
1) 8 : nome HIEN WRAODW 00N 3N ! 2) inlszanierininuasdedunse ; Generator's ID
EPER TR mum}nuﬂn ' 1
ﬁmunamtum :*Generator,ad nsfwn : Phone nsans : Fax .
DUNOUITNAT B m'zmmuunu 403140 AN
NIUQNLAU : Emergency
3) faudvuniAeiinge : Transporter i - 5
T T 031 W1 8 N9 THAIA 2010 DI 3 DIW-T-196200018
398 1 YLIHN : First company name ilszAiHILANBERAUASIE $IEM 1 : Transporter's ID
3987 2 0138 : Second company name inatlszanmifiudeaddesunsne s1e0 2 : Transporters ID
4) difiusausay i uazfindnueadealnsE : Treatment Storage Disposal Facilfies (TSDFs)
A ) 0 Ao o A o o irals=AnEifisaLs thif Lasindnusa@eatnse 967 1 Disposer's ID
« Fil 't =
576l 1 ot : Fist TSDFs nome U3 1ifile Tndwn 911ia (wnzw) ot G
59671 2 Aa13%1 : Second TSDFs name Lamﬂ?umﬁuﬁtﬁusmﬂn 1hif uasininteadesinme e 2 Disposer's ID
5) MeazidEnIeAIEEAUATIEMIUAIARRUENS :
Gl TeazidEn Ivdun e vnadiatannliliudo AULLII] : Containers WBnpsans | wiaeriwin MeazIBARNNLAY :
No. (Description) AUATIE : Waste ID, NUIA 18 39U : No. aim Type Quantity Unit Wi/Vol Additional Information
i Brine Water 05 67 99 Tank $1a 11 kg. LOO1O0/TA
{16 G1)
sauLBunsyaYEeSumsIETMLA : Total Quantity UBIVAY : liquid fns/gnunsnims : Liters/cu.m 984044 ; solid flandi/su : Kgs./tons
& maUfIETAn AL uazdayaiGy
Special handing instructions and additional information
1 7 doiises didefusasiilideuuendeaumsausmutissudnaiu uaziinisussafathevisnanatainzaunsmudetiomunsnginenntlsznis -
Generator Certificate : | hereby declare that the contents of this consignment are accurately described above and have been packed and labeled and are in proper condition for transport according fo regulation
8418 Generator's name: e ; Signature uh ; Date _._.1fiau : Month s Al EACRl s st fee
1 U 1 a i 2
22 mumaagﬂuawamﬁﬂaumm : This section must be completed by the Transporter
=] X I
o it A i fHyn 2040 lo's - ol A
1) TauniAeEi 1 : Transporter's name HINA0U 0 F NI N thain 2010 2) Hmusile D S0USTNN D ol D 50 l:l GRS
Vehicle Truck Train Ship Plane
tlszAnarudd ; Transporter' ID 0 i NS '
‘ A j ONGHET ! 240 ' ’
Tnsfin : Phone Tnsens : Fox L B | )
Qm?m : Emergency J
4 Ansuses : ddhuesusevinlisuusaesunseudomuiszutheiy waznsaudafulimudadominasnguunenniszms
Transporter Certification : | hereby: declg{fﬂlﬁtd'“\ie received the fype and quantity of w?s}e %)'Eescnbed above by the generator and that waste has been transported according fo regulations. .
‘[mamuammamﬂ From TR To ot R diszazinanilssing : Time spending --aco-weeoeeuecaec 3121,/ + hours/day g
aq'ﬂamjumi’mw 1 Transporter's name - g Signafurefestimes 000 CISEU SRR R ki uﬁ Rl DTo |- Yt i BU ¢ MON oot Wl Yeordemaofids
AEVER gy - LA
5) TaHILANEIEN 2 : Transporter's name 6) YAl D I0L3TNN D salw D 138 D LATRILIL
Vehicle Truck Train Ship Plane
Lamﬂi:ﬁﬂﬁ?éﬂludd : Transporter's ID
Tnafi : Phone M9dns : Fax 7 Wzl
A WINUL : Vehicle ID
aniau : Emergency
8 AFuses : dmidnesusaanifsusadeduasieudamuniszydnaiu uaznisaudaiiullnudaiunussngmnennlszans
Transporter Certification : | hereby declare that | have received the type and quanfity of waste as described above by the generator and that waste has been fransported according fo regulations.
Tagudanndamin : From T To iszeiziaantlszainl : Tme spenaing —-----s--ss--zecies a011./34 : hours/day.
aﬁlaé'ﬂuﬂ‘lﬂﬂﬁ 1 Transporter's name anedu Signature UM : Date - _. (Y ; Month-.- SN AaYear: ™
) % = o o o o < 7 i
3 mmjaaNﬂsznanmsamummmsw 111110 LazA1NVBILRLAWAIIY ; This section must be completed by TSDFs
) 'uamumwm TSDF's name : U35 fifila Tndw 310 (amnzmw) 2) (RanlszanMEFUAR « TSDFs D :
A0ufiindn : TSDFs address 299 Wil 5 awniiasnan duanunang Snaunvass n3AwA : Phone nsans : Fox :
) ININFTY qs 18260 nimqmau : Emergency.
) T IR DL B ST AT S LISy LI o ) %,
/| 3 Anfuse : dawianuesuseinlafuedesunsausmFinansydhanull WEnaiagn il fudanlasy 4./ < L
TSDF certificate of arival : | hereby declare that | have the received the reference load. ;
wazanisaiAnuea@ansunilinnelisezinan « Treatment period 15w pay [ lifau : monin I : Year thimnnduiilasuseids : since the day that received waste
aviatfuinin « TSDFs name aneldul : Signature N : Datel... 2 \ABY ; Month, g WAL : Year. &7 e i R B
4) ﬂ?tﬁmaqlﬁﬂﬁumﬂﬂ\lﬁmﬂmuﬁu‘vN : Discrepancy Notification T
ﬂ‘:‘"m‘mmdkﬁﬂium?’m Type of waste S0y ; Quantity.
ma‘mmuq’wu Action taken Dmﬂu RefurnedD@ﬂﬂnLnﬂMu Reclassified/3%1d : Waste 1D D U4 ; Accepted MAKE : Reason of action
| 'J‘uv}adﬂu : Date refumed /- / Gudsul : dd/mm/yy) vunaLa-n'luﬂ1ﬂumwummmtaaaummwamau Returned manifest no.
[ | TagdeAu : TSDFs name anelEfdaAY « TSDFs Signature

allufi 6 fnadtazasdsanasg
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wuneadluiNUNITILdIIe A UAsIe : Manifest No. ’ | I [ ] I I '

Tufnunisandssasdaanasie
(Uniform Hazardous Waste Manifest)

il ﬁ?%ﬂadﬁﬁaﬁ'll,ﬁm.ladl,aﬂﬁ'%mﬂﬂ : This section must be completed by the Generator

1) o8 : name 8 S 1TG 2) waszansgnaiiiinuadedunsie : Generator's ID

annunaniilin : Generator address 2 “ = s : Phone ..

ni‘iﬁqﬂ QU Emergency

3) fuudsaudedunsne : Transporter

18 1 9135 : First company name o wulszadhiudmandsiiunsy $1ei 1 : Tansporter’s ID

978M 2 915N : Second company name wulszaniagudvaadesunsg :1ef 2 : Tansporter's D

) Qtﬁumumu 1R uaznAnUedEsUnsE ; Treatment Storage Disposal Facilities (TSDFs)

walszaniagifiusausn i uazindnteadedunme s1ef 1 Disposer’s ID

a4 ao 3 , a e o - o o
7671 1 L3N : First TSDF's name  US¥M N1 L@ Tndw 31na (NNI1TH) DIW-D-056200041

v ve

3181 2 A1 : Second TSDF’s name waszdnAinusLN Unin uazidnueudesunsne s1em 2 Disposer’s ID

5) MeAzIENIBIBNAEAUATENILALAREUE ;

o o Yoo Sy ey v s - @ o A a
anu stazifen EVGUOIGH mandaianiiiliua N9 ¢ Containers Wmsgnd | wiaenimin TERBIANNLIAY :
No. (Description) AUNE : Waste ID. ) i) 719U : No. Alla ; Type Quantity Unit Wt/Vol Additional Information
sufnnsuedesunseavin ; Total Quantity 184iMa3 : liquid Ans/gnunAfiums : Liters/cum a3udis : solid Alandu/mu : Kgs./tons

& mstianiidnuusiey sty
Special handing Instructions and additional information

7) Miuses : damdneiusasinlidenumesdesunseufnuiiszydeiy uaziinnsussdnihevsaasnathamnzaunssnidarmuatangminenniszns
Generator Certificate : | hereby declare that the contents of this consignment are accurately described above and have been packed and labeled and are in proper condition for transport according to regulation

A%ia Generator’s name AENTU : Signature uh : Date ... —.. \AaY : Month. e Tl th B VT s
1 v 1 [ A A
2. Va9 ﬂﬂ%admaataﬂauﬂi’m : This section must be completed by the Transporter
1) Antfuased 1 : Transporter’s name 2) WUl D SOLTTYN l:‘ 0l D 50 D LAgeNtiu
Vehicle Truck Train Ship Plane

wulszandganal : Transporter’s D
nefwi s Phone ... nsans : Fax ) WpEAL A

3 WIVUL : Vehicle ID
aniau Emergency.
4 msufas : ddeisanlffivedesunneufanuissytnsiy wansuudadullnudeimuasesngunemnlsznng
Transporter Certification : | hereby declare that I.have received the type and quantity of waste as described above by the generator and that waste has been fransported according fo regulations. -
Togaudndamin : From TWiiwin To 198N TZURU © Time SPENdingeeseeeeseeseeenne ./34 : hours/day

A6y < o <
ﬁwﬂtdﬂ]uﬂd?’lﬂﬂ 1 Transporter’s name AELTU : Signature LY B DG oM e (V28§ VTRl erearironcmammeenaeeeiames Vbah & VER cosemrommecs

SV oy - o
5) TAHAUIIEN 2 : Transporter’s name 6) WUzl I:’ T0UIIVN Din\lﬂ I:l 178 |:] IATANLIY

Vehicle Truck Train Ship Plane

iRalszAAIEIEN : Transporters ID
Tnaffind : Phone Tnsans : Fax 2) """“z\‘/”:f*l &
qmau : Emergency WOLTRMg
8 Anfugy + dmanafusasnlifiaadeiunmeudomuiiszytnei weznsudadutblmudaiuiaangmnenadszns
Transporter Certification : | hereby declare that | have received the type and quantity of waste as described above by the generator and that waste has been transported according to regulations.
Tmafuuﬂ'mn@"&nﬁm : From llfdamin To 'hyJi‘:ﬂ:nﬁ’lﬂ?:mpl : Time spending -----eeeemmeeneeene. %031./3U : hours/day

2V < Al P
awagmuamﬂw 1 Transporter’s name AMELTU © Signature AUNEEDate Tt essEes (NALIFEMon(h e e e e INASEY eqressesssire:

1 (Y 3 o o o o o ~ 5
38 ﬂ')%?]a\‘iEﬂitﬂﬂﬂﬂ’ﬁﬁﬂ’]%tﬂﬂi’!ﬂ‘n&l Uaua lmzﬂ’mﬂ‘ﬂﬂdlaﬂa%ﬁ‘i"lﬂ : This section must be completed by TSDFs
1) U1 TSDFs name : w3 fifile Tén S1ive (umzmw) 2) tautlszAnagiumdn : TSDF's ID :
A01UANAA : TSDF's address 299 “;‘,‘: 5 aRWAAININ GILANUNINY 8tNaunIAay Tﬂ?ﬁﬂﬁ : Phone n9dn9 : Fox
JMInaszY3T 18260 NIUNIAU : Emergency

3) Aused : Smidnuedisasnifimeadedunsadanu Bzl WEnianilliudailasy i
TSDF certificate of arrival : | hereby declare that | have the received the reference load. :
Llagﬁ'\mmﬁ'ﬁ’m‘ﬂmLaﬂﬁummﬁmﬂuﬁml’:m : Treatment period D'Tu : Day D {A8U : month D?J : Year tumniuniasimeaide : since the day that received waste
awfinan : TSDF's name . anaufu : Signature UN : Date.oemenemenene UABU & MO coeeeee oo WA, : Yedrnmomn....
4) nsclunadedunselainganuiuda : Discrepancy Nofification
ﬂirmmmtﬁaﬁumm : Type of waste s Quantity
MIALILL © Action token[jﬁliﬁu : Retumed D’%’mﬂ?zmwhﬁu’ : Reclassified/svia : Waste 1D : El%’uﬁ’]’;ﬂ : Accepted AR : Reason of action
JUNENAY : Date refumed / / @u/dul : dd/mmyyy) wineaaluminfunisuuase@aiunasefiaindll : Retumed manifest no
'ﬂﬂamﬂu : TSDF ‘s name a’ml'ﬂugmﬁu : TSDF 's Signature.
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SSHE Inspection
31 July 2024
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SSHE Inspection
On Aug 15,19 2024
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SSHE Inspection
On 20 Sep 2024
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SSHE Inspection
On 20 Oct 2024
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SSHE Inspection
On 4 Nov 2024
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¥ WE HAVE
STOP WORK
AUTHORITY

STOP! YOURSELF

when you are not ready for works

STOP! YOUR FRIENDS
when they are at risk, or when In unsafe position

STOP! USING TOOLS / MACHINES

when they are in an unsafe condition

STOP! DOING

when noticing any danger
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PTTEP
PTT Exploration and Production Public Company Limited

SSHE Management System Manual

Document Code: 11003-STD-SSHE-MNL-000-001-R04
MNovember 2016

11003-STD-SSHE-MNL-000-001-R04

PTTEP SSHE Managemeri Sysiem Manual Havemier 2018
Approval Reglstar
Diocument Subject SSHE Managamant Syxtern Manual
-m Code - "IE;-;B-SSHE-MNL-OOO;O1 -R04_ -
Diocurmen] Chwnar
Progased oy ]- — 1
Eflsctive Diate | Havember 018
Docurment Custodian
Mame Title Signatura Dale
oA telnfie
Technical Aeview
Name Tie Signature Dwe
L TEM | 10/ A '
I i = | T
[ TSHM gran

WECIDATRION LED when prodid, veid PTTEF rirmee for for lanesl wernion.

11003-STD-SSHE-MNL-000-001-R04

PTTEP SSHE Mansgemend Syalem Morual Noreamibar 3018

Approval

Name wlm

prfn s i

hahe

Appravl Authority

o A *sriaue

THIS DOCUMENT WILL BE REVIENED EVERY § YEARS FROM DATE OF APPROVAL OR
REVISED EARLIER IF NECESSARY

UNCONTRELLED whan proted, vel PTTEP inbarat for Faa ] version. Paga ©

11003-570-55HE-MNL-000-001-R04
Hovember 2018

PTTEP SSHE Managemen Syste Marual

Ravision History

Dascripiion of Revision

Authorised by

Hew

o 2008

This PTTER SSHE MS replaces ihe PTTEP SSHE MS —
Standard PEHD0S, Rev0 sseed Mowmbaer 2005
Changes 1o the docurnent inchude.

» CEQ sccounlabiity iowaids SSHE M3

» SSHE organisation structure and inkage among
SSHE Department, S5HE advaon Bt opersting
Aazets,

* Roles and responidilbes of key posilions as well as
Integeation of supplemartary past infa the main
comiest

s Inlegration of ine supplementary pan o the man
cortit.

83

Ot 2008

This PTTEP SSHE MS Rev.2 roplaces Rov.! Oclober

2008 Changes o tho document are detaled balow:;

#  Postion fies changes that rellect naw orpanisation
slfuchare issued on 1 Agnl 2010

= BBHE Vision and Mission and SSHE Policy updales.

o integration of OHSAS 18001:2007 indo this
Maragemeni Systom, espocialy the aspects of
participation and comsultation in Elsment 3
Organisation and Resources, (3.4 - SSHE
Communicalion)

«  Dafinibons of the roles and responsibdiies of the
mragemen| represantative.

*  Comprihensive changes made a5 a result of the
SSHE MS irdernal audt conducied in Dictober 2010

« Cusiomisation of BSHE M5 Elemant 5 and 6.
= Exclusion of same of ihe previously existng content

Oriy cleary locused mnd dissnctly targeted contont
| waa retweed

Dec 2070




11003-8TD-SSHE-MNL-D00-001-R04 o TI000-STD-SSHE-MNL-D00-001-R04
PTTEP SSHE Mansgement System Manual Havarsber 2016 PTTEP SSHE Managemant System Marual Movamber 2016
Revision Histary Revision Histary
Rov. Deseription of Revisian Autherinsd by | Date R, Description of Revision Authorised by = Dale
1 | Tha PTTER SSHE MS Rev.] replaces Rev. 2 {Dec 2010) CED o 2041 »  Updated Company SSHE Vision, Mission and Policy
Significant changes fo iy documant inchude: « " icOMpONNIRd T niew Wiy SSHE I Grghcised witin
& BEHE D tha Company {SSHE Oparatng Modal)
document siruciane aligned with (SSHE-108-STD- . U
ditall provided In Section 64,1 SSHE Risk
330, ARSMS and PEGS docurmanis. &
- Mﬁzﬂmwm:ﬂuuh . Thet 3 and Efiects M s
L tid .:“ w:' il - SSHE-106-5TD-410 has been ramoved o 4 was
Y G e ""‘l:‘ Say dupbcatn of SSHE-106-5T0-200 Rigs Managemant
Mo 6.36:210). Planning pan is new highlighted in
Element § of the SSHE M. Titles of Element 5 and +  Process Salety Management Standard SSHE-106-
£ have @iso besn updaied as lolows: STD-440 han replaced the Assel integnty
o Eement & Implementation and Opsrabonal Managoment Siandard SEHE-106-5TD-430. Assat
‘Contral jp Pisnnirg and Operational Condnal v o e i
] documenis slemeni 5 Reliabilly and Asssl Injegrily.
B Wl!ﬁﬁ.ﬁ:‘ﬂ“mﬂ'ﬂh *  Addod Human Factors Enginooring | Standard,
: SEHE-106-5TD-450).
»  S5HE Cullure is now included in Elamant 1 -
s Parsonal Pr {PPE)
Lionsdorship and Commitmant S0 suppont ths Slep
S5HE-106-5TD-580 has bean removed and the
Changs in SSHE initiative, luriher snabling spesdier s bn in SSHE-106-
[+ Tt ds q an LTHFree
Crpanisation by 2013 and a TRI-Free Organsation
by 2015, o 057 Management of SSHE Aspects bean replaced
= LUpdaled SSHE KP1 rafionals [Leading ard Lagging i f.:_ o “'
Inchcubon) is now Included in Elsmant § - o
bmplementatan and Mongoring.
Lt of SSHE Btancards and documant cosis rafered 1o i —-
in mach SSHE MS element and sub-slemeni have been = Anterences Io CMS docurnents have been updated.
revised. | s Agded for charity Appendi B Key Accounisbites
4 | Ths PTTEP SSHE M5 Rav.d replaces Ravision 3. CED | Hew 2018 Funclion Group and Line Pariner SSHE Stall.
= Tha siyle of e marcal was changed io explain how
SSHE is managed in PTTEP.
= Tha dotument highighis the avaliable SSHE
Saandards and ihee supporting SSHE Protedures
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PTTEP
Salety, Seeurity, Health and Ensironment (SSHE) Palicy

PFTTEP ploces 811 & 4 core vabue tha shall be Ecgntal wso vu badncs, W
all ingidenis are provestasble, and are fully comminad 1w bang B rere sden
PTTEP, sherelime, shall mibore i safe openting wnalands RS (P EANE AN e
aafcty, the healih of cvarybady invobinl i oar sperations and commumties o shich se
eperate, envinnmerss] preocton. and secunty of cur poeple s et Thas i W peovod
personal npmics and Ml Sc0dem cvents, sl W appart the Ley ohinciive ul’ santimnabic
vl iprsent

Tis et these conumitmenss, FTTER bhas o plaee 3 S5HE Manigemen) Syates (55HE MS)
Buad wratlivgh the mcan principles and scoooniabi e, o dnive for
PTTEP sl

AR (P AEREL
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elimsinatod, sred mimesmsed b he As Low Ax Bessnanly Praceicahle (AL ARP)

BN (e Tl o enorcag iher ~Siog
devisie fim wafe oporsting practicss
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1t PURPOSE

Tha PTTEP Safety, Seaufily, Health and Environment Managerment Sysiem {SSHE MS), a refleciion
of our Corparaie Vision and mission, s essential for ihe effectve operation of af SSHE and SSHE-
ielated actribies. Properly struchoed and implomanted, this sysiem s ihe foundation for cporatanal
ana risk contrel. Most importantly, (e auccess of the systern depends on commitment from PTTEP
staff and Contractoes al ol lrvals

This document provides an overdew of how PTTEP manages SSHE and highlights tha avadabin
S5HE Swandards, Procedunes and Gudeine aviibie 1o manigs SSHE risks,

The PTTEP SSHE MS i algned with:

= [he Imiernational Association lor Od and Gas Producers [IDGP) Gudslnes of which it is a
partcipating mambar and

& the lalest 150 Standands, 14001 and 18001
(Sew overvew in Appendis A)

The PTTEP SSHE Managemeni Systemn comprises seven koy sloments, The siuciure model and
frief descriphon of sach slemant are Hlustrated in Figure 1 and Tabla 1, respectvely,

Figurs 1: FTTEP S5HE Management System

Revion i 4 UNCONTROULED when frisind. ssit FTTER istraresi e B dries wpraion Page 104 8
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Table 1: Koy Elemenis of the PTTEP S5HE Management System

SSHE MS Elemant Addressing
1. Leadership and Commitment | Top-down commitmant and S5HE culture, assemial 1o the
sucoess of the SEHE M5

2. Policy and Sirategic Objecsves | Corporate inlantions, principles of Sction and sspiratons
with reapect bo SSHE

3. Oegan , R el | O 1 peapls, resdurces and documentation for
Documeniation sound SSHE perlormance
4. Evalustion and Risk |dansfcation and evaiuation of SSHE risks, for activiies,
Maragament products and senices, and development of fsk eduction
s
|s.mwnw Planning the conduct of work acinities, mouding planning
Contral far changes and smergency responss

8, Implemeniabion and Monkanng | Peformance and monBoring of achiviies. and how
| cormecive aeton s o be tken when nocessary

7. Audit and Review Periodic  asssssmenis of SSHE MS parformonce,
Icﬂnl:hmm:l.ﬁhnd.lmnl.ﬂmly

2, SCOPE

This SSHE Managemeni Sysiem spples io 8l PTTEP premises, operations, acinvigies and all
parsannel warking for o on behall of PTTEP uniess othansise specified

Vithar Contracions ano used to perform speciic actvilioa, il (s the reaporaitility of tha PTTER Aty
Owimeer §0 determine through Mode of contract pssessment whather the PTTEP SSHE WS will apply
1o hose bcliviles. The same condBons apply 1o all sub-coriracied pemonnel In all cincumsiances,
PTTEP will attempi b posively infusncs BSHE aspects of ihe work as far as pracicable

3. REFERENCES

31 PTTEP SSHE CONTROLLING DOCUMENTS

Documant Humbar I Decumant Thle
' | SEHE Vision, Mission and Poscy

UBCERTTR0L LD when poniad, wall PTTER st for B Stest sevraion Fiage 4 o/ 30
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32 OTHER REFERENCE DOCUMENTS

|Wﬂlnmm 6.36210 Interational Assoctobon of O and Gas Producers (I0GP), |
G for ihe: D and A of Hoaitn, |
Safiety and Environmental Management Systems

150 140012004 E Maragemen! 5 ~ Reque i |
Gugance for Use

BS OHSAS 18001 2007 Occupationsd Health and Safety Management Syssems - |
Reguiremerts |

- Fﬂmnpmww:mwmm!

4 DEFINITIONS

41 GEMERAL DEFINITIONS

Tarminclogy Doscription ]
i Loke A Flomcnnlily nmmmmmmmnwmi
Pracicable {ALARP) risk reduscsion is impractical o cost benelil analysn is carried |
oul @nd @ fudgment s made it The cost of hather rsk |
Is groasty tonats whan compared 1o the |

actul rish reduction thal would be achieved.
Loat Tims injury (LTH) A Tataily of 0%t work diy chse The rumber of LT s the |
sum of fatalflies and kost work day Cases |
Major Accidant Event [MAE) #n incident that hias very sovere consoquences such as |
multipie falalities, of equivalerd envionmental | Eaclity |

AT A

SSHE Critical Possion Job Posttions: imvolving SSHE Critical Tasks:

SEHE Critical Tosk ESHE crtical task s whers substardart performanice could

lend b0 missing SSHE preventive bamiens and could |
|
coniribute 10 & Msor Accdent Evenls, (See detads in |

Training and Cornpklency Standard)
S5HE Managamant Syatem (MS) | A comprehensive guide o the PTTEP SSHE Managemant |
Marunl Syston ordd the associobed SSHE Standards, which aro |
msusd bo sddress all of it slements 'dm-l;
averview al the appdaach
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Terminalogy Description
BSHE Policy Tha highest level a formal ol
pe ihat PTTEP eapeciations. in managing
SSHE.
‘BEHE Procedure: Procedures that define the sieps in ideniifying BSHE

practces within FTTEP, They are specific, sction-arentaled
Bnd describe proCESSEY in compiiance with SSHE Standards
il st be foliowed,

Suppoiting Documents supporing the of the
SSHE Managemonl System. These documents musl be
consigtont with tha S5HE Poicy, SSHE Managoment
System Marual, Standards and Procedures.

Totsl Recordatie ngry (TRI) Tha numbes of which ani y al
Fataliies + Lost Work Day Cases = Resiricied Weork Doy
Cases + Mosical Treaimens Casen)

42  ORGANISATION AND DEPARTMENTS
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Set oul below e speciic larms n ordar:

CEQ Presidant & Chial Executive Officer

el Oiparatieg Officer

Corporote Socs! Responsiity

CO0

csR

EvP Exmcutive Vies Prasidom
MAE Majar Accident Event
M5

S5HE

SvP

TEH

Management Sysiem
Salely, Securfly, Health mnd Enviranment
Senior Vico Presigeni

Salely , Security, Heafth and Environmeni Division or
Senior Vice President, Salety, Security, Health and
Enwiroremant Drvion

5 ROLES AND RESPONSIBILITIES

Tarminalogy Dascription
RESPONSIBILITI
Raters 1o the PTTER 51 KEY PERSONNEL ROLES AND ES
Aasel level, and located in he PTTEP headguaiiers, *  Human Rescuces and Line Managemant shall ensure &l PFTTEP siafl and Coniracion are
Bangiuok, s awre of the SSHE Maragamant System,
Funesion Geoup Rafors o 3 Corparate level business group, Thosa may have o A FTTEP Stalf {inchiting sefvices stalf) shal stiend the SSHE 1 coutue.
Ornions, o) b A o Al Contracion shall be bristed on the SSHE MS prior 1o commencing workscope under
it the bierarehy it
Dpn A Biirane Growp Sy s 400 o Badth detinc) prowes + Dataled roles and rispansbiliin documented in the SSHE Roles and Responaibiites
within ita hiararchy Thase am referrod 1o ax Drimana. p P R B s
Anaat Fefers lo sn operating Asset, siie. o location within a |
resCaCIive Furction Group | 6. SAFETY, SECURITY, HEALTH, ENVIRONMENT MANAGEMENT
Departmont A subgreup within 8 Function Group, Division or Assst, | Below an overview of how PTTEP manages SSHE by the 7 Elemants of iha SSHE MS:
43 LANGUAGE 51  LEADERSHIP AND COMMITMENT
sy Indicates a possitie course of action Top g the and CED, COO. EVPs and SVPs recognise the need for
SSME risk I
. o management and ane committed ta nchiove high SSHE Standards.
Shat Indicales a course of action with a mandalory stabs i
«  Adopt the PTTEP S5HE Policy and sinsingse abjectives;
Twantie & UNCONTROLLED whin piied, vk PTTEP e b e et veaion. Page Bl 38 [ ===y AVCTAFTROULED whor piiiad, v FTTER wiimrest v i st ik ~Pagn 7 38
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#  Effactively communicale tha PTTEP SSHE Policy o all personned under Thair suthorty,
inchuding Cantractors. 1o arsunt & sals, securs, healthy workplace and protection of tha
Emvirorsment in any aperabons hal ane canmed oul.

®  Lesd and mothats & staff and Contracion 10 sdopl gh SSHE Standads.

w  Provida msources 1o entiy alimingte of reduce Bnd marsge SSHE risks in balance sah
i ‘achigve FTTEP Corporaie cbjectives.

= [Review SSHE performance and el SSHE tlarpets,

+ Paricipaie and becomae invained with employees and Conbraciors in the creaton and
susininabiity of & “SSHE Cultes”.

A BSHE cultung refiers 10 tha way PTTEP personnel think, act, behave and periaim hair duties il
Iddantifies & atiiliads that must be shaned by al, requring sach perion to consissenty contribiute o
creata @ haaliyy, anvirorenanially responsible. secure and sale workplace.
Fusthermers managemen at i levels provide and SSHE and
by
#) Baing visible and leading by exampie that nothing superssdis sale working practice (Top
Managamant Vists),
b) Defining roles and. o o faciitote effecinve SEHE
managerment sysem;
<} Pulting SSHE matiers oni fop of meeting agendas,
dj Ensuring thai all cperations are paricemad in complianca with ihe local legislabon and
Intemational reguirements;
o) Paricipating in sefling and rmviswing SSHE pbjeclives and targets;
1} Commurcating pr by s i of SSHE conmsk n
o @ waclo ramge ol ding and C
%) Recognising parormance and sale behaviours when objectives dnd Largels are achieved;
hj  Encouraging hwo-way commaunicaton and istening to i s
1o enhance SSHE culbure and performance;
i} Ensuring tha the lessons lowmt from previows incidents sre brought 1o attention rd
shared ampry personnel.
|} Being actively invoived in SSHE aciivies and reviews. sither in meslings or al operaiing
shes.
Detaied requiremonts. are coplured in §
e

Flrapien Mg 4 LED when prrvisd. viss PTTER it o ihe laiest versin Page B of M6

62  POLICY AND STRATEGIC OBJECTIVES

The PTTEP SSHE Policy addresses ihe Corporaie S5HE objeciives, aspiraiions, principles of action.
and comimitmants wilh tespect b Safety. Secunty, Hoalth and Environment with the aim of improved
parformance.

PTTEP TSH orgarisation drafts the SSHE Polcy and Stralegic Dbjectves and presoms this io the
BSHE Managamarr comm e for tirdiw b endonement.

The SSHE-S0 Council will snsure the Polcy and Strategic Objoctves wil san the Company and
that thery s Sgred with those of the PTT grous.

The CED sigrs ihe final wersion of the companies S5HE Policy and Srrawegic Obiectives afer which
this TSH Operational Safety staf cascades this o line organsations.

The words of the Corporate SSHE Policy and Sirategic Dbjectives musi nol be allered, bul
may be addad o by Assets.

As part of the Policy disseminalion process the Policy:
- s in the focal i ofl couniries where PTTEP cporates,
w e daplayed al companies taciilies and Contractors offces on ste,

= s conlned |n every imaalion o tender, ol conimct requests and s provided io all
Company Conlraciorn and

= i s avadabls in the SSHE MTRANET.
To achiove the SSHE Srategic Objectves TEH devaiops SSHE Plars with K0P1s for tha organasation.
Additioral nlormation of SSHE Plan Managemant s avsdable in SSHE MS slemeni 5 - Planning gnd
Doerationsl conirgl
821 Due Difigence | JV Roguiremants

B loday's world legacy ssues relaling 1o the SSHE sspects of polerdisl soquisiions are very
Importani and can be coatly if not identfied early In the process. PTTEP usen the SSHE Dus

Digance | JV Requr Procéss 1o i @ palesiial b prior io sgning
@ contract o making ag ol Assets na operalor, imresimant as.
non-oparator aic. The reievant areas of conoarn may include S5HE aspects of faciitios design,
Bparation s integrly, and ¥ W SSHE perio I Joirit

See defaded roguiremants in S5

00

83 ORGAMISATION, RESOURCES AND DOCUMENTATION

ORGANISATION

Tha SSHE-SD Council, consasing of the COO, 81 EVPs and selected SVP's.and led by the President
and CEQ of the Company, sal he Companies SSHE Vision, Mission, Pelicy and posls.

Paviuicn f 4 URCONTROLLED sham grivied, wad FTTER imiranes ior i oesl sermeon Foge B ot 18
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Balow s an of tha for SSHE within PTTEP {red

As can boon seen . above organgiem SSHE prof s are ded i thase W

that execute aclivilles, called Funciional Geroups, namely Production, Driing and Enginesnng
Sesmic activities (GSX organisaticn) wi get ful ime support from & Line Partner when the planning
for this seismic Bcthibes Slen. SSHE Ling Partners will alsn be alocited 1o olher Sclivites requing
SSHE suppor fior a longer patiods of time whan required,

Tha reporting kne of Funclion Group S5HE Manager and SSHE Line Partners lollows PTTEF matris
orgamisation principles. SSHE model s s G Funclion, Le. &
funclion which FO SSHE msnager has solid-line reporting directly o FG and dotied-ine reporting 1o
Corpoeate SSHE Division. This s 1o snsure full sceountabiity al FO while sfowing Corporate SSHE
Division to provede guidance relaling SSHE Policy and SSHE M5 requirements, and ensune SSHE
compllance. To support this the Performance Develapmont and Appraisal (PDA) of embedded staf
in joinity roviewed (T0%% by Line and 30% by TSH)

Security, Technical Safety and Health support & provided by the Corporate organsation. The support
#flor i captured in Service Livel Agreements of Recuesis for Services. Addtionsl Safety support
wil plsc be caphured in e SLA,

11003-5T0-SSHE-MNL-000-001-R04
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PTTEF is committed o manialning an adequate level of resources: o effecively implement the
SSHE MS.
a) Line Management is accouniably for alocatirg sufficient resources (stall sna budged) lo
support the SSHE syabem
b} Tha rigks inharert in P SN, lsave Bnd competency
levais ane all taken inlo accounl when delermining resourcing levels.
€] The S5HE Depanmant is staffoed wilh rofossionas specialised in, Safely, Security, Healih
and Enviranment disciplines, to adviss and suppor Line Managemrd
@) Sanvice Lavel Agreamants (SLA) batwaen the SSHE Division and the Assats ard Project
haip determing the level of Corporate support equirnd. The SLA's ane upidaiod annually
a budpet, lime, squipment, &ic. sie Megula
ieviened 10 ensure iy conliruous affecive implementation
To ansum new ventures Sio comply with e Comorate SSHE requeements and ged e right
organisabion and S5HE support, Corporate SSHE h | fhe M| BSHE Re
for New Venlure Guideline SSHE-108-G0L-301.
SSHE ROLES AND RESPONSIBILITIES

The President and CEO, or b s for all SEHE maflers Io acheve
swccess in Company denctons. and SSHE Poicy.
The Function Grouip organasiions ame e and for SSHE and the

Implernentasion of the S5HE MS: with the suppon of the SSHE professionals smbadded in he ne
ohganaalions. The Funclion Group SSHE Plans and KP's ane akgned {o the Corporate SSHE Plan
Corporaie SSHE Division (TSH) & sesponsble for developing ihe SSHE Vision, Mission, Policy,
Tatgets and Plans for managing SSHE in FTTEP and they develop and mainisin fhe SSHE M5
documentation. Thay provide SSHE management suppor ta Furection Group onganisatians.

Appendia B describes the noles and responsibiles for The Funciion Group embadded SSHE Stall

SSHE Roles and Responaitibies are descibed in SSHE Roles ard Responsdilies Standard
SSHE-106.STD-100,

DOCUMENTATION

631 Oversight of SSHE M: System

To give people an ovendew of @ the requinemeonts from the SSHE MS Standards snd what the
Corporale Overmight Activilies wil b, the Corporate Oversighl of SSHE Managemend Sysiem
Standard win developed. The SSHE MS Manual and the Corporate Oversight of the SSHE M5
Saandard will provide a good of how SSHE is within FTTEP and what the S5HE
M requirsmants ans.

Furvore b 4 URCONTROLLED shen privted, v PTTEP istrares o S st sern. Pagas 10el 30 PRraman Mo &
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Corporate Owersight of the SSHE M3 Standard has been wrilen such hal Asseis and sefvice *  The SSHE M5 and its requinements
providers can verily Shair agains! B ol the SSHE M5 Swandards I i it dall Y s
Oversight and of the SEHE Sysiem are exercised by the PTTEF SSHE mrgeis
[Dvinion with reference 1o the requinemants. of the PTTEP Corporale S5HE managemend system and . Tre 84 i ke e i

N, ¥ e associatod with jobs and ther \ 1 pr convol
Heowenvet, in precedence i the SSHE MS requrements, all PTTEP Sutsidiaries shall comply with and recovery associated measues.

appicable S5HE Ingisiation.

Soe dotasded requirements in Cocposate

002801,

632 Coniracior Managemaent

Agpronimately 80% of PTTEP annual capital and oper s spani on for
fgrods and services suaply. |n view of this PTTEP! G mar o be an SSHE

criical issue. Salely, Secusily, Health and Envinanmant issues are handiad proactively in all phases
of the Contracting process ta ensure thal Contraciors manage SSHE in line wen the PTTER SSHE
Policy and siraleg cbjecives.

Contract Holders ame resporaible for complying with the Supply Chain Managoment snd SSHE
Ces -

e

From a SSHE peripective

= Al polential Contraciors musi pass fhe SSHE pr 1 L) n
\arders

«  Bridgng documents descrbs how SSHE wil be monaged between Compamy and
Contracior. They am in place befor commancement of work scopa.

o Codlfacl MHolder has & SEHE Moniioiing plan in  plsce o moniior
Coriracier perfarmance as agresd in the bridging documant

PTTEP Policies and Procedures for 1y, awarnding and managing are e
= Supgly Chain Contract Gusdalng G-10%3-0000-001
For managing tha SSHE risks in contacling ses:
= SSHE G SSHE-106-STD-310 which highiights the high
level requrements and

wtepa ko bo taken how to gil the SSHE fsks addresssd in contracts.

HE - 106 FiRL-

it Procedurs 55

B33 Communication
E.33 7 infevnal Communcations

The key fior imdornal of S5HE issuas i to ensume thal employses, PTTEP
Caréractors, pariners snd other inierested parties are avang ol:

Fainos My i UNCONTROLLED whan prrnest vait PFTTER imtraret o the iest rersam Page 13 0l 38

= The PTTEP iind Function Group SSHE performance agains! target.
=  Lessons learnt from inciderd investigatiors, audis and iFmpechions made and She
MANAGETON Mview PrOCess.

Significant effort s pul imfo measuring KPP's and compiiing statistics. The SSHE performance:
statrstcs can be found on the SSHE INTRANET.

Verhal feathack to siff and Contractor is given & manttly SSHE mestngs.
Hierarchy of S5SHE Moetings:

» At Corporate lowel: A guarerdy SSHE-SD Councl Meetrg (Hghest Level) is chared by thae
CEQ. Other SSHE-E0 Counol members are the CO0, EVP's and selectod 5vP's appointed
ty tha CEQ

= AL Asset lovel: Assol monihly [Bam mestings see el

» Thailand spacific: Assais (Field offices) wil have  S5HE commnas as por Tha low which
mesis on o monthly basis.

. Al actvity ‘conduct monthly, 3 weskly of weskly SSHE
masalings

= Contract Holders: Conduc! S5HE maetings wih Coniracions on & monttly basis

= Al G and TR MBOR Aweare of hal SSHE responsilies

during their induclion. Roconds of the SSHE induction process an maintanod
= [For meslings with more than & people SSHE momenis wil be shared.
8337 EXTERNAL COMMUMICA TIONS
PTTEP reports its SSHE periormance data to

= Paranl Comaany FTT,

= Alcountry lovel 1o government agencies where PTTEP is the operator.

*  Inihe annusl CSR repon

« Thob a of 04 & Gas % [|OGRP) and usoa ths OGP fesdback
from all companies o benchmark g,

=] URGOINTROLLED whae griried. s FTTER inrmees for the iiest serson,. Page 100 30
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634 Documentation Management
The Corporale SSHE Divsion is nesponsible for maintaining an up b0 date Corporate reference library

ol all SSHE and G
The y of the SSHE i with the PTTEP Documant Policy snd is
istrated in Figure 1. The s v bt af s

approval aulberity and the level of detalied corent, In case of conflicls between documents from
cifferant tians thas highar tier documant pravads,

[ e S,
B S My LSST & sy T e

Figure 2: Document Hisrarchy

The SSHE MS documantation con be viewsd 03 2 sonos of asplanations or salements of how the
wynbem (a0 150 systerms, 8.5 14001) requirements are appled by PTTEP
The y and of SEHE

SEHE Policy Tha higheat lavel doc % a fermal af |
that idoniifles axpectations of PTTEP in managing S5HE. 3

BEHE M5 Manual | Mandalery nequirements 0 ersure SSHE Policy compliance. |

T1000-STD-SSHE-MML-DO0-001 R0

PTTEP SSHE Manapement System banual Novamber 2016
oullne besl pracics processes which am sirongly
recommended. They ane witton to provide information and advics on
particular subperts. Comorate Guideines e 10 be used by Asasts o
make specific Prooodures.
Supparting doc, tha ol S5HE MS
documants Trase documents shal be conaisient with S5HE Polcy, Standards and
Procedures. Exampie of Supporting Documnonis includes: SSHE plans,
egulations, s and natonal mirtes of
. S5HE rak and @ hecords, €,
PTTEP Assits, D Ditvisiona, Groups, and. iaries. shak e the C
Standards and Procedures, io. da not copy ond maintain & simiar S5HE document hisrarchy as
G SSHE Asget sl desnonstrate & e of aits 1o Corporate SSHE

documents. Legal requirements in the counlry whene PTTEP operales shall be complied with a8 all
Nenes, e Grsl pricey.

Corporale level S5HE documentaiion s revewed and upcaied every 5 years or sarier # ihere are
significant changos which affects aciiaties. Whan documents have bean updated an emad wil be
sant 1o ail in the Company, slong with & Po g changes.

Al conirolied S5HE documersation can be found on the SSHE intranet under the SSHE MS
SSHE relaled in'tha SSHE Systom inchade, but ano rot limited 1o

n) Documants inised by Ihe Corporate SSHE Division e SSHE Policy and Siralegic
DOitgectives, F

b) Documants iriated by other functions wilkin PTTEP e.g. PTTEP Engincering and Genaral
Specficatons (PEGS), Coporate Managomant Systam;

£} Documants indiated by other functions oulside PTTEP e.g. regulations, extemal reports;

dl Documents, nduding reconds, as required by the organsaion o ensure the eflecive
planrirg, and contrel af in refabion 1o the managemant of SEHE neks

To enswe the consistency in the document condents ard approach, PTTEP SSHE documerd

1
Standards ::;mumus:m;mm R Al s "
Stancard, 11003-5T0-SSHE-300-001-RD4,
i dafing sieps in idemifying S5HE practices wihin FTTEP
They aie speclic, actions P " E31E  Trining and Compatence
wilh SSHE Stand af L] The Corpoenis S5HE Division and the fine orgar hawve SSHE training
mardatory. and compgtence requinrsments for all S8 and Conlracions 1o ensurs all personnel performing tasks
Specifications Spocdeations roter lo FTTER Intemal Engireering Standarts. which sre that can Impact SSHE hane ageropriale experience; qualfications and iraining fo. underiske
incorporated into the PTTEP E and Ganaral WTRETERE i, il Oy,
[PEGS) syslem Lirss Management with suppart of S5HE Superiniendents, 55HE Offcers and HR koap reconds of
iraining and compsiency mequirements of stall and ersure they keep thelr certification up 1o dote
[r=r=—rrar UNCONTRGLLED shen parasd. vt PTTER ihianal ke the ialesl vrmi,  Pasgs 1461 38 [ =] Page 18 51 30
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The "y of e G arn reguiar I order b oulline »  Identify hagards, aspects and poteriial efecls.
{the necessany Iraining programs for furihes implementation »  Assess risks
A AR oy it T ) «  Establish rak reduction measurs 1o prevent or control inciderce and | or mtsgale effects,
835 REGULATORY COMPLIANCE Mnnu PoadaNe.
PTTEP ensures that they comply with all local legisiation and laws of th counry thay operato in, *  Comparn with b and perh erfieria 1o thet risks are reduced to
03 Low As Floasonably Practicabla (ALARP )

[Processes. ano put in jplace fo identify and recond ol ‘and ensure [
fthose: laws and reguiation through audits. Whess the intermational reguiations ang mors sirngent the
Compnry will comply wih hase o,

Tha Lagal Divissan wil identiy tha changes in laws and regulations and wii cammunicate thesa io
fthe SSHE Division J D The BSHE wager will revienw the new legisiation 1o
undersined itn impact on the Compnny's Bctvilies and communicals thess impacts and ther sdvice
o e fime,

G4 EVALUATION AND RISK MANAGEMENT

d41  SSHME Risk Managemant
PTTEP reguites ihal sl aciity risis are : el and elfecienly
One apples the Hazad ard EMects Maragement Process (HEMP) for this. The purpose for s
PIOONSE |8 10 wonsfy, svaluale and deterrning effoctive controis for Sately, Secunly, Health and
[Environmantal hazands, aspects and offocts associaied with PTTEF s activibos.,

= A hazard is an nirinsic propesty of argtiing with the polential 1 couse harm, Marm includes

Tl-beath, and injury, damage to property, plant, products of the Ervironmant, production
lossas, or increasad Isbitlies.

@ An emironmental aspect is defined as any sloment of an organisations asctivitios, products
o servioes (hal ineracs with the Envirconment

* An effect is usually an adverse impact on pecple. the Emvironmenl, and property of
Compaey repulaton, Effec also includes adverse o fical impacts io B i,
social or cultural systems, sithar dinactly or indirectly,

Thi process is applicabie (o 8 business procssses n e lifecycle of &N opsralion from concepton
o abandonment, The iools and techrigues avallable are appied In a logical and ngorous way. saliing
sccepince critera and screoning them as the process procseds,

The nified as Im manage: woals angd =Y
ant eflects are et ircoparated in the desgn phase. for exsiing opevations it is recessary 16 verily
at what i in placs s swiatie and sufficient. If nol, remedial scions are Laken aod al necessaly
Pioceduies ane incorporaied into the S5HE M5, The principles of identify. assess, conirol and
recover are ihe bass of HEMP, win the stages in the g sieps:

Reaiion Mo & UNCONTRCHLED whan paried, vt ' TTER wdranet i ihe laimt sreon Pagn 0.0l 38

+ PRwcord Hazands and Effcts

Tha HEMP process s aoplied o (scilty design. consiructon, modification and abandonment. The:
principies. apply 1o the pasasamend of Salety, Securty, Health and Emaonment rigks.

To ariure e eftectve control of raka, fisk reduction maasures ane sddressed acoonding to the
foliowing Herarchy:

¥ Elenination;

Hj Subssiution;

i) Enginpering controls;

) Proceducal consos;

) Personal profectig squipment.
Risk Assessmont Screening Criteria

Onoe harards, aspects and effocts have been identified, they are assessed for thalr overnl risk level.
Fish is dafined &8 the produc] of lkelihood and consequence of an evenl. PTTEP uses a Risk
Mairts for risk "

The feutrin £ beir unind Tor ik assesement of relalvely simple actvities or where the exposure of
tha workdoece, public, Environmant or the Asset is melatively straightiorwerd 10 assoss. Within the
muatrin, raks ame defined os high, medium and low

Seo doladed requrements in SSHE Figk M

Suppoding documaents

Hazard idemiication (HAZID) Snady Guidsling SSHE-108-G0L-411
=} sk {GIRA} G SEMHE-106-COL-404
642 Safety Cose

The Salety Case is the means of both ansuring and demonstraling thal sutable snd sulficient
aasines iFe i place 10 preven] a Major Accident Evenl {MAE] and |0 reduce he efecls of these
venis should they pocur, A Major Accidend Evend i cassified a8 those scoderts thal may couse
mashipe fataltes or s damaga, prods tous, plant damage and mepitation
damagh o6 P CoNBeGUENCes raled severty kel § Major in the PTTEP Risk Assessmant Matrix.

Tsiicm b 4 UNCIPTROLLED when srisied, vl FTTER iskaras lor the lniesl warsen. Page 17el M
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The process of devsloping the Safety Case wil improve safe operation by snsurng a systamate

raview of tha Major Accidert Events, and e sdeguacy of the ik conlrol measises thal are

implemanted, both during inal development of the Salety Case, and subsequenty in @ process of

continucun imarovement.

The reguiar reviewing of e barrians pul in plsce and thew par in

{he Saduty Case a0 eruies ma in Salety p

Thers are 2 types of Satety Cases namely those for Facites and thos for ACtiveles.

Facility Salely cases:

# Concept Selection Report in ihe sslect phase of & Project oullines ihe Formal Salety

Asgsssment process 88 it relstos specficaly 0 8 gven concepl and lBadE 1o the
cavalopmant of discpine and system-speciic desigra by ensuring that reliable and effecive

Sadoty and smargoncy sysioms o incorporaied 1o provide an overall sysism which will beip
1o recuce tha loas of ife, ane; capetal #hauid an #venl DoCur,

+ Design Safety Case is intendod tn provide demonsirate thl ihe dutaisd sngnesnng deaign
haank taken account of ssues identified al concopt selection stage, and has dolivered a faciity
dewign that recuces rishs to As Low As. P (ALARP). i wil e
that the Safaty Critical Exements (SCEs] and ther Performance Standards (PH) have been
iderilified ard are measuable and effective agains! the dentfied risks

« Opemations Satety Cose Ehiough a Stalemont of Faness demonsirates how the design,
ared {Asset Infeprity). incident resp and SSHE

Management System combing lo reduce risks at Bha fscily 1o ALARP, Lo, all kentified MAE
bavriers are in place and kept healthy, Al faciities PTTEP operabes have a Safety Case o

e In th procass Of gatting & Safety Case
Activity Salety Cason:

PTTEP requires all actvities which have potential risk conssgquences sasessed wilh & severily major
(5}, Le assessed as & main sccident averd (MAE), Driling for example has boon assessed 10 have
wirvaral poierial MAE'S.

«  Dyilling or well construction activities Safety Case - Figs & rogutied to hawe such o
‘Bafely Case bazed on Interrational of Drilling © G which
demongirale cortrol af high risk actvities or MAE'S such oy well biowout, sxpioséon, firs,
foss of megrity, shallow gas, sructursl (slure, dropped objects, vehich collsion, adverss
wanlher, lods of stabilty elc. The Coriraciors Safety Case geis added lo with & campaign
specific risk assessmerd and mitigation mathads.

Son dataled requinements in Safoly Case Standerd, SEHE-106-5TD.420,
Supporting documaents
Concept Selection Report and Safsty Case Guideling SSHE-108-GDL-421

11000-STD-SSHE-MNL-000-001-R04
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643 Process Safety Management

Process Safety ks concermed with tha prevention of Major Accadent Events that can occur during the

driling and servicing of wells and san and of Trm of

Process Safely Events rebes on tha design ord imegeity of bariers (Piae, Processes and Peopie).

Proceas Safety Monagement reles on slemants from the lollning Managemnent Sysisms in PTTEP.
& BSHE Managemant Sysiem,

s EDE Comporate Management System for Fisid Developmant, Enginesring, Consiructon sind

Manlenances,
= Wil Engindsrng Management System Framowark.
To manage Process Salety PTTEF uses Audits to vardy o I EbOve
MANDGATNE §ySUTE MBquirements and il Iracks leading indicators, Hierarchy of PS evenis:
LOPC is the
i anbraiaton of

Tt b2 o bag g i sis i schabe ey §
Containment

Tha folowing Process Salsty ndicabon are tracked and can ba found under FTTEP Perfomance
Staius on the S5HE INTRANET home page:

= The Major Accident Event Rate (MAER, rumberihibires)

+  Losof Prmary Cortainmant Fate (LOPCR, Numbeeiahires. (Production » Drilieg)
Supporting Guldelines
Lots of Primary Contaimmaent (LOPC) Reporing and Reduction Guidelns SSHE-106-C0L-411

Bd4  Human Factors Enginsering

PTTER applies Human Facion Enginearing (HFE) to the design of sysisms and workplace:
= Toreduce risk o Hoalth. personal and process Safety and the Environmenn
= Toelminate or reduce the Bkelihood or mitigale the corsequencss of human emor

Pipatnn s 4 UNCONTROLLED whan pared. wisl PTTEP ibianst b he et vesion. | Pags 150038 Bmwmsn Mo 8 UNCONTROLLED whan prvted, visll PTTEF it b e il vawvior, Fage T80l 36
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*  Ta impeove human efficency and tharsly o porcrmanc = Ensure work sciiites am such that MG work (8
The struchsred mathadology o do th benelits both staff and bisrons rosults. = Give permiassion for defined work 1o be on specie or M
[ lncation, by muthorised permonnel.
®  Ensuna the panson in chargs of a unit { plan / installation s aware of work taking place
MFE Dosign for Process Sabely Criical Tasks PEGS-10715-SAF.020, which explaina the HFE ¢ Enmre buuards and Safety e g baforo work starts
lechnigues = Providing & system of comfinucus control snd necords showng natisrs of work | precautions
Fliviy Dien chached

HFE Workplace Design Specification PEGS-1015-SAF-021, whers one captunes the irdormation
from tha shedies to be implamandad in e desgn.

65  PLANNING AND OPERATIONAL CONTROL

651 Emergency and Crisis Management

Preparedness and planning for an emengency of oriss & an importa pan of the Compary
OparElions i prevanting falalites and injuries, reducing damages 1o the Emdronmaent and propesty.

The ullimaie objeciive of emergency and crism ager i tha of
normal operations.

The nnd Crals Standand sxplains how the Comparry is organized (o deal
with and what i from Assads

TSH orgarsation manages the Conporate Emerpancy Coniral Cartre and organizes training for the
Corpomis emagoncy responss mam mambers,

A Ansits e Projects have thesr Emergancy Plans which ane algned with the Corporale Emergency
and Crisis Management Plans.

Daskiop emergency and ofits drils am [ . of e

Emergancy Corrol Cantre (ECC), io test and crisis manoger

Cirisis Managemeni Flan, S5HE-POR-501
Emergancy Plan, S5HE-106PDR-502
Corporase Spdl Contingancy Flan, S5HE-106-FOR-503

TSH Bunnoss Continuily Pian, SSHE-106-PDR-504

Medical Emespency Management Guideling, S54E-106-G0L-501
652  Permit to Work

O of the main barriers {0 pravent incidents is the Parmil to Wadk (PTW) system and is themslore a
Sufety Critical Elemant and mandatory 1o have in all PTTEP operations. Tha Pefmil 1o Work system
b used 1o,

Timwmicn i & UBCORTIROLL B whan prciad, sl PTTEP et \or B batest sarsion Page 7004 36

*  Ensare squipment it i & sale condBion 1 e worked on

= Providing @ feemal hardover Procedurs whien work extends beyond a shift and handtack
whan work has boon compisiod,

= Provide a means of safely suspending pemmits when work cannol conlinug,

Tha PTW systern is @n integral part of @ safe sysiem of work inchuding risk sssessment, and can bo
used (o propery manage a wide rangs of actveos

Soa detalied requiraments in Beemi 1o Work Standard, SSHEA06-STD-10,
653 Environment Managemant

PTTEP monages he risks 1o changes in Siodiversty o arising from il
aspects of Assets and activities i nocordance with the requirements et oul in the Evaronmental
i The Ermy inchides eeniror

for iha fnllowing aspects! air amission from flaring and venting, and household

and wolk! waste, nolse, energy consumption, blodiversily and other related msuos,
The Company requines all operating Assets o have I50 14001 cerificason which sets out the crierin

tal Impact for and Production Procedute SSHE-100-PDR-401
#al Aspoct and Evak Guidetirm SSHE-106-G0L-401

Woate Managermar Guiceline, SSHE-108-GDL-521

Biodiversity Managemem Guidsline, SSHE-106-GOL-822

Waker bianagement Guidebne, SSHE-108-GOL-523

Energy Efficiency Guideline, SSHE- 108-G0L-524

50 14001 and Checkist G SSHE-108-GDL-525

Net Ervironmental Benefa Analyss. Gusdefine, SSHE-106-GDL-526

Gas Flarng snd Venting Reduction Gudelne, SSHE-106-GOL-627

Rirvinian Mo & UNCONTROLLED) whean pered. vt FTTER it for the st versn Pagm i1 od 36
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6584 Security Management

PTTEP has @ structured approsch 1o managng Secunty risks by assessing Securily (heats and
providing controls o safeguard paople, Assots inchuding informintion, snd reputation. Tha Corporste
Becurity teamn provides the support to aF Assets.

Securily risk, managemani plans ane in place for Assels. Securly ihveals are monilored and Security
alert levels are reporied dady

Suppodling documents
Security Aisk and Threat analysiy and assessment Guideling SSHE-106-GOL-402
Naw Do Security e Guideline, SSHE-106-G0L-632

Difice Security Guideline. S8HE-106-GOL-533
Working with Armad Sacurity Forces Guldeling, SSHE-106-GDL-534
Security Awareness Guideline, BSHE-108-G0L-535

Exgcutive Protection Guideline, SSHE-106-GDL-517

#58 Oporational Salety Management

The Op Salaty Manag provides a Tt
Salety in the activilies which are carried oul Bolh on and offshere in ihe Exploralion and Production
ofl and gas industry |t outhnes the Safety eqar o ansure controls

and recovery bariers el in place fof o Salety Critical Activities snd hazardous aciviies, Il
‘cavers fepics how to manage SSHE in an oparational Erarorment, @ g Hazard & Riak sssesment.
Jab Safaby Analyss, Permit lo Work System, B8SHE Conitracior Management, Use of Persanal
Preiocive Ex and s Stn of Change, Cammunication, Moniioring, Audit

nnd Fview

Al Hazards and Salsty Criical Activies will be coversd by Proocedures and or Sie Safeby
Instrucions. Corporate SSHE wil provice Guidefings where recoassey which can be uied by he
Assats to develoo Procedures and or sde Salety mstructions.

See detaliot regquismants n O
Supparting documents
Lifling Operation Procedure, SSHE-108-PDR-&41

itaring Operation Sately Guideling, 12007-GOL-SSHE-540_02-001-R1.1
Land Transpor Salety Guidelive, SSHE. 1 08-GOL-S4004

[Drop Objects Prevention Salety Guidelne. SSHE-106-GOL-S4006

&r o G SSHE-106-GOL-540007

[Diving and Underwater Operations Guideline SSHE- 106-G0L 54008

Fleviisn Mo & UMCOAMTROLLED when prried st PTTE P inbanet % e laboa? seramn C~ETE]
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Warking a1 Hisght Bafuty Guideline, SSHE-106-GOL-54009
Prossura Tosiing Guideire, SEHE. 106-GDL-540/10
Joby Safety Analysis |JEA) Guidetne, SSHE-106-GOL-540013

E58 Corporate SSHE Plan

The Company SSHE sirsiegic ohjectives and fargets ame se in acoomdonocs with the Compary
direciion and m compraborasve SSHE Plan i developed to mesl them. The Comporste SSHE Plan
Standard provides the in and Corporale and all
Tunclionsl groups SSHE plans that have dalined timescales, are resourced and supporied with
budgets.

Lire Mansgement ensure thal Asset and Project SSHE plans and improvemen! programmas am
autablahod ord lignod with Corpornte SSHE plans aa well B8 identfisd polertisl faks.

Saw deinied requirements in Gorg

65T O Humaith M,

FTTEP will profect e Health and Salely of sverybody who plays part in ils operation. Provision of
occupaiicnal Heakh senices maans carning out activies in the workplace wih the specfic s of
protecting ed promaling workers' Salety, Health and well-being, as well as improving working
condiions and o working Ervirorment. For PTTEP. these services ane provided by oooupaonal
Healih professionals e pant of special service units of S5HE Dhviglon in coondination with the Assat
metical personnel and Asset | Project SSHE. The O Health 1 System
enables the organisation o confrol ks Health ks and 1o achieve higher Standiards of performance
By dans of CONtifuous IMprovement.

Koy aspoct s that PTTEP mqures all who play pent in its operabon B0 have & finess lo wark
coniicale.

Son dataied requiromants o Dooupalio
Supparting documants
Healih Risk Assessment Guidelne S5HE-1068-GOL-403

Medical Assessment of Filress 10 Work fof Domestic Offshore Workees Procedure, SSHE-100-PDR-
50

Fitraoay 1o Wesk Guidakng, SSHE-108-GOL-561

Work Related Injury lineas Case Managemert Gudeing, SSHE-108-GOL-563
Siba Modical and Heallh Cane Services Guideline, SSHE - 106-GDL-563

Drugs and Alcahal Guidelre, SEHE-106-GDL-564

HIN-AIDS Management Guidedne, SSHE-108-GDL-585

Industiial Myglene MonBaring Guideline, SSHE-106-G0L-568

Thiethioe Fio. 4 UNCONTRELLED whan peried. visd FTTER wirarsst e the biesd verses Fage Dol 36
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Hasalih Imaact for and SEHE.108-GDL 587
eaith Fisk far al Asargroes S5HE-106-GOIL-568

Medical Survsilancs Managament Guideline, SSHE-1DI-GDL-508

658  Management of Changs

The: of Change cifh = for

[pertruanen B leem pofaty changes io ary work process, faclity, operalions of srnganisasion o ensure
That amy risk or harard aising from thal change is ideniified, g and Businoss
acthvites do not pet cveroaked.

Any Change has ihe polential jo impact a currontly sinble arangement. Change is mansged such
that fhe naw itnaifis i e stakda, as woll as being safe and offective, and
does nat inroducs sny new risk, Stability is. by ihat full conas Is piven 1o
sAch and avary enpact of the Change. EMecinee MOC process. Fequites, Mk iy

and multi-furctional reviews (0.9, Technicsl Authongy (TA) for Technicsl Change, and Job Family
Master [JFM). HR and Line Managemend for Administrative Changs, eic |, approprale lovels. of
ard and rigorous 10 ensure Mol changes afe eNactively managed.

See detaied requirements in Managemenl of Change Standard, SSHE-100-STD-57,
Supporting documents
Managemant of Changs Standard, CMS-12060-5TD-404
Change Managemer! - Projects (Engineering & Conatruction) CMS-12060-5T0-405
Maragemant of Daviations for Oparating Assets CHS-12060-5TD-406

y and O for of Crange (MOC), CMS-12060-5TD.407

858 Chemical Managemant
To manage chemical hazards, chomicals used by both Company and Contracton. for PTTEP

aotivilies are propery managad. Thems are comimis for the purchasing. storege, handing
Iraruporation, spll responss and daposal of sl chemicals used by PTTEP operaling sites | Assets,

Ses duladed requremsnts in Chamic

£5.40 PTTEP Life Saving Program

The Life Saving Rulss wens developed by 20 ID0P member companies which cooperatively el up
& lask fofce 10 analyse information and cawsal factors from 20-years hisioric data of tatalily, serous
injury and high polential incidents: which occurred in EAP industries from 1081 - 2018 (1,823
Fotalties from 1,484 incdends ard 1,270 High P ). The that

miost af the fatalities and serious injuries woro from 18 high risk acirities. Then spocific rules wore
ot to mach aetivity | slamant for responsible persornel to follow and ensare (fhal proper precautions
‘would be applied 5o that 1h raks would be maraged snd contolied
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Esch Life Seving lcon conaists of a simple con snd descriptive tesl wilh & one pags additional
detalled guidance o explain why the nile is Imporiant and whal aspects warkers and supervisors.
shewid focus on. Each koon i alsa inked to controls and barmens which # used propery can prevent
of aveid fatal incidenis.

Thess 18 high risk actiities were than iransiated io 18 icons of the Lifs Saving Program, conalsting
of 8 core ioons and 10 SuppkeTiantal Kons

B Cors Elements

‘mnmm Verify isalstion before wodk

balore entering & begins and use the specified

confined space life protecting equipment

Protect yoursall against Wiear your saat ball

a fall whon working at

haight

Work with a valid wark While driving, da not use

parmit whan mequired your phone and do not
exooed speed limits

Do net walk under & Follow prescribed Journey

suspended load Management Plan
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10 Supplemantal Elomants
Pravent dropped objects Weat a personal flotation
devics when required
Paosition yoursell in a No alcohol or drugs while
safe zone in relation to warking or driving
moving and energlaed
wquipment
Ottain suthorisation Do not smoke outside
a 3 bafore staning dasignatod smoking arses
W excavation activities
Conduct gas tests when Dbtain avthorisation before
required ovarriding or disabling Safety
eritical squipment
Do not work under or Follow prescribed lift plan
e overhead electric
power lines

Sew detailed requrements in PTTEE

66  IMPLEMENTATION AND MONITORING

BE1  incident Managemont

The Company is of the opinion that all incidents ane preventable and i an incident ocours effon must
be underaken lo prevesl recumerce. The Inckienl sals ha
requsemants for PTTER O for 3 ying. ey and &
up all mcsdants. Al incidents are reported theough PTTEP web- based Incident Masngement Syatem
(1MS5). The repaniod dota is snolysod gnd summansed.

‘BEHE atall will siso repon incidents o the local regulaion in o Smely & required by lBw.

TI003-STD-SEHE-MNL-000-001-F04
PTTER 33HE Manageman System Marual Nevamtir 2016

S5HE Alerts | Lessans Learnt from incidents ane disseminate 1o a8 Assats for i saif-laarning and
discusson in mestings in ofder 10 Bnsufe coRtinuous IM@rovement of the SSHE Management
Systom and its porformanca,

Soe detailed requinemants in [ngid

Supporting documents

Do Wrais Case G S5HE-108-GOL-801
Incident Imvesiigation Guideline, SEHE-100-GDL 602

SSHE |ncident Reporting Perimeist Guideline, SSHE-108-GOL-803

662 5SHE Key and Parfo M.

The siacoesslil implementation of S5HE M3 requires embedding SSHE into every Function Groug
snnual Kay Paflormance Indicators (KPIs). These indicalors are inked 1o BSHE Policy targets and
SSHE MS requinemants. Effoctive S5HE KPls requre hosh leatng and oo wdicalini. Lisding
Indicators are forwied looking and pradictive, @imed at rising e awareness of the possibiity of
Incidenis that mighi happen whis lagging indicalors provide information on incidents that have
occured and provides insights into means of prevensng siméar incidents in the future

S5HE parlormance managemen) provides & mears lo check and ilusirals how SSHE Risk
Mansgemint is achievod and how far the SSHE MS implemendation i trom ihe desied level Il ao
im0 Mty prionty areas for attention and the comective actions that ane needed. The SSHE
et L and regularly 1o the Lina i o
SSHE. The results of S5HE parformance roviews and avaluations s fed back (o Line Managsment
ard e used o aciively correct deficiencies snd 10 581 new goals and prionities. in shof, SSHE
pasformancn maasuremant ionms the Dasis of confnusl improvemen,

S5SHE perormancs statstic and neports can be found on the SSHE INTRANET Homo poge

The use of benchmariing for anafysis and comparison agains! ofher orpanisations i slso mpoftand
lor performance management system thal @ reveals whal nesds 10 be improved as wel &5 the

\ ol . PTTEP itsall through the
Infemational Asscciation of O ard Gas Producens (I0GP] and has sel ihe goal 1o ba in the top
quartie SSHE jpor Formal i pvaluale SSHE MS

purformance ana help manogement in deciding whether the cufrent messures am sufficient or
excessive and any driving the organisation 1o the right fesul.

Siow datailed IeqUreTRAS N 55

e

883 Behaviounl Based Safety (BBS)

In order 4o achieve Me companies SSHE objecives (he Safety culture needs irengihering. To do
fhis ihe Behaviour Based Safety process (BES) has been adopled. BAS focuses on what peaple do,
anatyies why they do i and then apples ressarch supporied intorvengon technigue io improve the
bohavioural processes.
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S ——— | A 5EHE Cubs m 5. DE Managemes Syshem Audl
R e miodel & used 1o Measure the B DMF Audits (Thal Reguiator).
; ¥ Improvamsents lound though 7, Gihary.
71| the cuthung surveys
The Standand kst the frequences of al types of audits.
Thee aim i bo become:
T—— Tha Auce fincings and recommendations & uploaded ino the Corporite sction trecking loal In
monitor closs out.
#  Sirwing for Continisous
o e pre— L) o, -
S o SSHE seanan o proftt The SSHE MS and its performance i feviewed every § ynars b armure its cortinuing suitabiliy ang
[ afpctivanans. Raviows @ used 1o fenlorcs continudus efors 1o mprove SSHE peformance.
vt 0 g 0 4
i = Sen delated requrements in Ayl an 3

Huteranes il $0GF Wl Human fechors: A =aane of improving HSE
Pariotmancs

i Lire Managomort ensure thal the results from tha B85 process are communicated, reviredsd 8nd
BRAYEE 1o GHerming e sile ekposufe and ndicalons for mprovemesnl

BUDIT |Compliance)
Madits. form part of the Compamy's assurance procoss. The Audi Sinndard seis out to have a unilem
way of managing SSHE complance audiing in PTTEP o determine;

1, Whather o nol SEHE Management Sysiem slemenis amd aciiviles conform o plarned
and are s

2, The eflective functioning of te SSHE M5 in fulfiling ihe Company's SS5HE Policy, objectves

and performance criteria
3. Complance with relevant kegislaihee reguinemants.
4 of area for Ieading o pr Bbetter SSHE i

An annusl sudit plan is I place with @ 5 year lock ahead
The piadAl plan covers th lolowing st Types
1. SSHE MS Audits.
2. ESHE specific Audis, o.g. Salety, Secwity, Health and Environmontal Audits.

3 Technical Salsty Reviews. & g Project Technical Reviews. Operalional Technical Revews,
ol

4 Spociolsl Audits, 0.9, Delling Audits, 150 sudis, Contracior Audils

Ravugne g 4 UNCONTROLLED mrwe prirded. wist PTTES ismiaret for o el wermson. F*Hdi

Supporting Dociments:

Sacurity Review and Audh Guideing, SSME-106-GDL-701
Operations Readiness Review Guidelng, SSHE-106-GOL-702
Project Technical Riview Gukdeling, SSHE-106-GDL-703
Pre Start Up Audit Guideline, SSHE-106-GDL- 104
Operational Technical Review Guideline, S5HE-106-GDL-705

In today's world legacy msues relating o the S5HE aspects of potontal acquesitions are very
important and ean be coatly § not identified earty in the procesa. PTTEP uses e SSHE Due

Diligenca | Jv Process ko & poterdinl Dusiness inestment priof io signing
i conlract of making Business
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PREFACE

Scope/Purpose

This Operations Procedure Manual (OPM) provides system information for each system of the
Sinphuhorm Wellpad and Gas Processing Plant (GPP) facilities.

All Operating personnel should be familiar with the content of the relevant OPM section prior to
commencing operation of the System.

This OPM does not supersede, nor does it relieve responsibility for compliance with any other
documentation that may be relevant. It should be used in conjunction with the latest P&IDs, which are
referenced as appropriate.

O i and

This OPM consists of individual sections which address the operation of each System in the

Sinphuhorm Gas Plant. Each system is covered in its own section which details the system description,
i iption, instr ion and control, EHS requirements and reference information.

Each system also has a detailed System Operations Procedure (SOP) (Doc Nos: PH-10-OP-SOP-00001 to

00013).

For details of the Overall Startup of the Sinphuhorm Gas Plant refer to Process and Utility Systems
Overview (Doc No: PH-10-OP-MAN-00004), Addendum 1 Flowchart for the Overall Startup of the
Sinphuhorm Gas Plant.

Document Control/Revision
This OPM is a controlled document.

It shall be subjected to periodic review and update to ensure the continued accuracy of the document in
line with the ongoing operation of the facilities. In addition, changes to the document may also be identified
as part of the management of change process, as appropriate.

Furthermore, anyone referencing this document is er to propose ions, changes or
amendments to the content.

Any proposed changes/amendments must be submitted to the nominated Issue Authority identified on the
front of this document for approval prior to incorporation into the manual.

Once amendments are developed, approved and issued for this manual, they will be copied to all
nominated holders of the manual, accompanied by an amendment instruction sheet.

Nominated holders of this document are responsible for ensuring that the amendment is properly
ir and the i dment record page is updated accordingly.

Feb 2016 Rev.3 UNCONTROLLED when printed, visit PTTEP Intranet for latest version PREFACE
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ABBREVIATIONS
ACB Air Circuit Breakers
AEP Authorised Electrical Person
AFFF Aqueous Fire Fighting Foam
APFR Automatic Power Factor Regulator
BMS Burner Management System
BOL Bill of Lading
BPD Barrels Per Day
BTU British Thermal Units
CLMS Condensate Loading and Metering System
CPI Corrugated Plate Interceptor
DCs Distributed Control System
EHS Environmental, Health and Safety
ESD Emergency Shutdown
GPP Gas Processing Plant
GRP Glass Reinforced Plastic
HIPPS High Integrity Pressure Protection System
HL High Level
HP High Pressure
HPU Hydraulic Power Unit
LA Level Alarm
LAH Level Alarm High
LAHH Level Alarm High High
LAL Level Alarm Low
LALL Level Alarm Low Low
JT Joules Thomson
KO Knockout
LC Level Control
LP Low Pressure
LED Light Emitting Diode
LPG Liquefied Petroleum Gas
LTS Low Temperature Separator
Lv Level Valve
MAWP Maximum Allowable Working Pressure
MCB Miniature Circuit Breakers
Mcc Motor Control Centre
MCCB Moulded Case Circuit Breakers
MMSCF Million Standard Cubic Feet
MP Medium Pressure
MPCB Motor Protection Circuit Breakers
MSDS Material Safety Data Sheet
NACE National Association of Corrosion Engineers
NL Normal Level
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oD
OPM

P&ID
PCSS
PEA
PFD
PMG
PPE
PSD
PSS
PTFE

RTU

RS-PCSS

SCssv

SCcu
SDS
SOP
Ssv

TAS
TEG

UFD
uPs

VSD

WHCP

wv

Outside Diameter
Operations Procedure Manual

Piping and Instrument Diagram
Process Control and Safety System
Provincial Electricity Authority
Process Flow Diagram

Permanent Magnet Generator
Personal Protective Equipment
Process Shutdown

Process Safety System
Polytetrafluoroethylene

Radio Transmission Unit
Remote Sensing-Process Control and Safety System

Surface Controlled Subsurface Safety Valve
Starter Control Unit

Shutdown System

System Operations Procedure

Surface Safety Valve

Terminal Automation System
Tri-ethylene Glycol

Utility Flow Diagram
Uninterruptible Power Supply

Variable Speed Drive

Wellhead Control Panel
Wing Valve
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1.0 INTRODUCTION

11 System Purpose/Function

The processing facilities on Wellpad A are designed to produce gas from five wellheads and
export the fluids to the Gas Processing Plant (GPP) via the main pipeline. The wellpad provides
manifold facilities to import fluids from Wellpads B/C and export these to the GPP. The wellpad
also provides pigging facilities Wellpads B/C and to the GPP.

1.2 Primary Components
Wellpad A is located south end of the field and is comprised of the following Primary
Components:
Tag No Equipment Title/Description
113-00-Z-001 PH5 Wellhead
113-00-Z-002 Future Wellhead
113-00-Z-003 Future Wellhead
113-00-Z-004 Future Wellhead
113-00-Z-005 Future Wellhead
113-30-S-001 Wellhead Control Panel (WHCP)
113-00-S-007 Portable Test Separator
113-62-V-001 Pig Launcher
115-62-V-001 Pig Receiver — Located at Gas Processing Plant (GPP)
113-62-V-004 Pig Receiver — For Wellpads B
113-62-V-005 Pig Receiver — For Wellpads C
1.3 Primary Interfaces

Input Interfaces:

. Wellpad B (refer to Section 1.0B of this manual)

. Wellpad C (refer to Section 1.0C of this manual)

. PCSS System (refer to SOP Volume 14 Process Control and Safety System)

. Power Generation System (refer to SOP Volume 1A-3 (Doc No: PH-10-OP-SOP-00001A-
03))

. Chemical Injection (refer to SOP Volume 1A-2 (Doc No: PH-10-OP-SOP-00001A-02))

Output Interfaces:
. Gas Processing, Metering and Export System (refer to Section 2.0 of this manual)
. Flare System (refer to SOP Volume 1A-2 (Doc No: PH-10-OP-SOP-00001A-02))
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21 System Overview
Refer to Figure 1A-1.1 — Wellhead and Production Manifolds Simplified Overview Schematic.
Wellpad A is equipped with one production wellhead and four wellheads in the future, each with
corrosion inhibitor/ hydrate inhibitor injection facilities and a wellhead control panel for control
and shutdown requirements. There is also provision for a portable test separator.
In addition to the fluids produced at Wellpad A, the facility receives production fluids from
Wellpad B and Wellpad C for transfer to the GPP.
A permanent pig launcher is installed for pigging of the main pipeline to the GPP where the pig
receiver is installed. A pig receiver is provided for pigging of the gathering pipelines from
Wellpad B and Wellpad C.
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Refer to the following P&IDs:

o PHM-113-FE-002 Wellhead Details

* PHM-113-FE-001 Wellhead Control Panel
PHM-113-FE-004 Production Header
PHM-113-FE-005 Pig Launcher
o PHM-113-FE-006 Pig Receivers
* PHM-115-FE-001 GPP Pig Receiver

.

2.21 Systems

For the purposes of this document, Wellpad A is separated into several sections as follows:
* Production
« Gathering Pipelines
* Main Pipeline to GPP

2.2.2 Production

Production Wellheads

The Wellpad has one production wellhead and four wellheads in the future (113-00-Z-001-113-
00-Z-005). For the purpose of clear description tag numbers associated with wellhead 113-00-Z-
001 only are used in this document.

At each well, the reservoir fluids are produced to surface through 4 72" diameter productions
tubing to the associated production wellhead, 113-00-Z-001 to 113-00-Z-005.

Each of the production wellheads is equipped with the following:

Hydraulically operated Surface Controlled Subsurface Safety Valve (SCSSV)

Manually operated master valve
Hydraulically operated Surface Safety Valve (SSV)

Hydraulically operated Wing Valve (WV)

Hydraulically operated wellhead choke

Chemical injection lines for injection of hydrate inhibitor and Corrosion inhibitor

The first isolation valve in each production string is the SCSSV, which is located in the
production tubing string at approximately 53-56mRT distance below the surface.

The valve is operated hydraulically from the WHCP from a high-pressure hydraulic supply and
fails closed on loss of hydraulic pressure.

The wellhead houses a manual block valve and then the SSV, which is the second hydraulically
controlled valve. The SSV valve is operated hydraulically from the WHCP from a medium
pressure supply and fails closed on loss of hydraulic pressure. The final valve on the tree is the
hydraulically controlled Wing Valve (WV) which is also controlled hydraulically from the WHCP.

The produced fluids flow through a then the hydraulically adjustable choke valve, which is used
to maintain back pressure on the well and set the flow from the well.

The choke valve is also used to bring a well into production in a controlled manner to avoid
damage to the well and upset of downstream equipment.
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The produced fluids flow from the wellheads via the well flow lines to the production manifold.
Each of the well flow lines is of 150 mm diameter.

Alternatively, if well testing is to be performed, each flow line has a facility to divert flow to a 6”
diameter test manifold, which connects to a portable test separator on site. Following well
testing, the fluids from the test separator are routed to the production manifold to rejoin the fluids
from the other wells. The operator can manually align valves to direct the output of any single
well to the test header.

Production Manifold

The purpose of the production manifold is to collect produced fluids from the wells and route
them via the 10" diameter production header to the main pipeline for processing at the Gas
Processing Plant (GPP).

Chemical Injection

There is the facility to inject hydrate inhibitor of the choke valve. There is also a corrosion
inhibitor injection point downstream of the choke.

Wellhead Control

Wellhead Control Panel 113-30-S-001 houses the wellhead controls for each well.
The wellhead control panel is provided with hydraulic reservoirs, pumps, filters, piping,
instruments, control logic and controls to provide high, medium and low pressure hydraulic fluid
to operate surface safety valves, subsurface safety valves, wing valves and choke valves.
Control of the wellhead valves can be carried out locally at the WHCP or remotely
via the Remote Sensing- Process Control and Safety System (RS-PCSS). The WHCP control
panel logic sends and receives signals to/from the GPP Process Control and Safety System
(PCSS).

2.2.3 Gathering Pipelines

There are two 10" diameter gathering pipelines importing production fluids from Wellpad B and
Wellpad C. Each of the gathering pipelines has a hydraulically operated inlet shutdown valve
operated via the WHCP and has the provision to use a pig receiver for inspection, maintenance
and cleaning operations.

2.2.4 Main Pipeline to GPP

The main multiphase export pipeline to the Gas Processing Plant is 400 mm diameter and is 64
km long. The main pipeline is provided with a hydraulically operated, export shutdown valve
operated via the WHCP and a pig launcher to enable cleaning and inspection operations to be
performed.

In addition to the export shutdown valve, a High Integrity Pressure Protection System (HIPPS) is
provided for pipeline protection. The HIPPS operates two further shutdown valves utilising a
voting system with three independent pressure transmitters and a logic solver. The HIPPS is
provided with its own Hydraulic Power Unit (HPU) for the control of the HIPPS shutdown valves.

At the GPP, the main pipeline is provided with an import shutdown valve and a pig receiver.

3.0 EQUIPMENT DESCRIPTION

31 Wellheads 113-00-Z-001/5
Refer to P&ID: PHM-113-FE-002 Wellhead Details.

Note: There is provision made for 5 Wellheads, only one typical Wellhead 113-00-Z-001 is
described below.
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3.1.1 Function

Wellhead 113-00-Z-001 allows for isolation of production well and the flow control of the
produced fluids from the well.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.1 — Design and
Operating Parameters Wellhead 113-00-Z-001.

Table 1A-1.1 - Design and Operating Parameters Wellhead 113-00-Z-001

Parameter Design Operating
Pressure 85-227.5 barg 40 to 227.5barg
Temperature (Max/Min) - 34°C to 66°C
Capacity -
Size 7"t0 13 3/8” CSG, 4 %" Tbg

3.1.3 Technical Description

The wellhead supports the casing strings and production tubing and provides the mounting for
the Xmas tree.

The Wellhead Control Panel (WHCP) 113-30-S-001 Surface Controlled Subsurface Safety Valve
00-SCSSV-101, Surface Safety Valve 00-SSV-102, Wing Valve 00-WV-103 and Choke Valve
00-CV-104. The WHCP is described in Paragraph 3.2 Wellhead Control Panel 113-30-S-001.

The SCSSV is a hydraulically operated shutdown valve located in the production string and is a
self equalising, full bore valve designed to avoid any restriction to flow. The valve is opened and
held in the open position by hydraulic pressure supplied by the WHCP.

If hydraulic pressure is lost or the operator initiates closure of the SCSSV, the spring in the
actuator forces the valve to the closed position.

The hydraulic control line to the SCSSV enters the casing through the wellhead and is attached
to the exterior of the production tubing. Closure of the SCSSV isolates the well from the surface
facilities.

The next valve in the flow path is the master valve, which is the lower valve in the Xmas tree.
This valve is a full bore manual block valve located directly below the surface safety valve (SSV).

The SSV is a hydraulically operated shutdown valve located above the manual master valve in
the Xmas tree. The SSV is a full bore valve, which is opened and held in the open position by
hydraulic pressure supplied by the WHCP. On loss of hydraulic pressure the valve is moved to
the closed position by a spring in the actuator.

At the top of the tree there is a swab valve which is full bore manual isolation valve which has a
threaded section and a screw cap on the flange above the valve. This valve is only used when
access is required to the well bore to perform wire line or other invasive operations.

The well fluids leave the tree through the wing valve which is mounted on the side of the tree
above the SSV. The wing valve is a hydraulically operated gate valve controlled by hydraulic
pressure supplied by the WHCP and is used to isolate the X-mas tree from the production
facilities.

Control of the well pressure and flow to the production manifold is through the hydraulically
operated choke valve which is located down stream of the wing valve. The choke valve position
is set by a hydraulic stepping type actuator which can drive the valve in small increments in
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either direction. Hydraulic pressure for the actuator is supplied by the WHCP and direction of
travel is controlled by a four way solenoid valve.

3.2 Wellhead Control Panel 113-30-S-001
Refer to P&ID: PHM-113-FE-001 Wellhead Control Panel and SA/06/WHCP-B101C/4-1 Vendor
WHCP Schematic Diagram.
3.2.1 Function

The Wellhead Control Panel 113-30-S-001 houses the control logic for operation of the Surface
Safety Valves (SSVs), Surface Controlled Subsurface Safety Valves (SCSSVs),
Wing Valves, Choke Valves and Pipeline Shutdown Valves. The skid contains the hydraulic
reservoir, accumulators, pumps, filters, piping, instruments and provides the high, medium and
low-pressure hydraulic supplies to operate the actuators on the valves.

The panel also supplies the nitrogen for the zone 1 and 2 Fusible Plug Loops for fire protection of
the wellpad.

3.2.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.2 — Design and
Operating Parameters Wellhead Control Panel 113-30-S-001.

Table 1A-1.2 — Design and Operating Parameters Wellhead Control Panel 113-30-S-001

Parameter Design Operating
Reservoir Capacity 100 Liters
Accumulator Capacity 38l each
Accumulator Pressure 413barg each
MAWP High 413barg
MAWP Medium 413barg
MAWP Low 200barg
Size 3.25m x 1.2m x 2.10m

3.2.3 Technical Description

The WHCP contains the electronic control equipment, hydraulics and nitrogen supply for
protection, operation and control of the production wells. Each well has its own well control panel
slot.

The well control panel performs the following functions:

Provides a HP 350 barg hydraulic supply for operation of the SCSSVs which can be opened and
closed individually from the WHCP

Provides an MP 300 barg hydraulic supply for operation of the SSVs and WVs. Which can be
opened and closed individually from the WHCP

Performs the logic governing the sequence of operation of the SCSSV, SSV and WV

Provide 150 barg hydraulic pressure for operation of the choke valves. Individual well choke
valves can be stepped open and closed individually from the WHCP or remotely from the DCS

Provide 150 barg hydraulic pressure for operation of the gathering pipeline shutdown valves and
main pipeline shutdown valves
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Provide 6.0 barg low pressure hydraulic control supply for the pilots which switch the supply to
the SCSSVs, SSVs and WVs

Provide nitrogen at a pressure of 8.0 barg for operation of the zone 1 and 2 fusible plug loops
Provide for selection and control of the HP and MP hydraulic pumps

The electronic controls are linked to the Distributed Control System (DCS) and the Process
Safety System (PSS). DCS and PSS inputs and outputs are transmitted to and from the WHCP.

The high pressure and medium pressure hydraulic pumps are housed in the WHCP together
with associated filters and safety relief valves. These provide hydraulic pressure for the high,
medium and low hydraulic systems. The hydraulic fluid reservoir is equipped with an atmospheric
vent.

Hydraulic oil for the WHCP is held in a reservoir. The reservoir is partitioned to segregate the
returns from the SDVs, SSVs and WVs from the returns from the SCSSV which may be
contaminated with reservoir fluids.

The two high pressure 100% electric motor driven hydraulic pumps, operating in a duty/standby
configuration take suction from the bottom of the fluid supply reservoir and raises the pressure of
the hydraulic fluid. Each pump discharge is protected by a pressure safety valve set at a
pressure to 420barg releasing excess pressure to the hydraulic return header.

The two medium pressure 100% electric motor driven hydraulic pumps, operating in a duty /
standby configuration take suction from the bottom of the fluid supply reservoir and delivers
raises the pressure of the hydraulic fluid. Each pump discharge is protected by a pressure safety
valve set at a pressure to 415barg releasing excess pressure to the hydraulic return header.

Both the HP and MP hydraulic supply pumps are backed up by a manual hydraulic pump, which
can be lined up to either the HP or MP system.

A pre-charged accumulator is provided on each of the HP and MP hydraulic supply headers to
provide capacity and prevent constant stopping and starting of the pumps.
The accumulators are pre-charged with nitrogen to 240 barg. for HP, 210 barg. for MP.

On the MP supply line downstream of the MP accumulator there are two tie ins. The first is
routed via a self regulating pressure control valve set at 150 barg which is the supply for the
gathering and main pipeline shutdown valves. The second tie in is routed via a pair of self-
regulating pressure control valves set at 6.0barg and goes to supply the low pressure control
supply for operation of the SCSSVs, SSVs and WVs.

Nitrogen bottles in the WHCP supply the Zone 1 and 2 fusible plug loops via a self-regulating
pressure control valve set at 6.0 barg.

Portable Test Separator 113-00-S-007

Refer to P&ID: PHM-113-FE-004 Production Header.

3.3.1 Function

Portable Test Separator 113-00-S-007 is a three-phase separator which separates the oil,
produced water and gas in the well stream, in a similar manner to the production separator. The
flow in each phase is measured during well testing to enable the performance of the well to be
monitored.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.3 — Design and
Operating Parameters Portable Test Separator 113-00-S-007.
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3.4

3.5

Table 1A-1.3 — Design and Operating Parameters Portable Test Separator

113-00-S-007
Parameter Design Operating
Pressure 227.5 barg 40 to 95 barg
Temperature (Max/Min) -29/85°C 17 to 66°C
Capacity 50mmscfd

3.3.3 Technical Description

The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.

High Integrity Pressure Protection System HPU

Refer to P&ID: PH-113-FE-005 Pig Launcher.

3.4.1 Function

Shutdown Valves 00-SDV-106 and 00-SDV-107 are equipped with a High Integrity Pressure
Protection System HPU that provides hydraulic supply for their operation when required by the
HIPPS.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.4 — Design and
Operating Parameters High Integrity Pressure Protection System HPU.

Table 1A-1.4 — Design and Operating Parameters High Integrity Pressure Protection

System HPU
Parameter Design Operating
Pressure 228barg 35-85barg
Temperature (Max/Min) —29 to 85°C 17-50 °C
343 Technical Description

The High Integrity Pressure Protection System HPU consists of a hydraulic pump unit to open
the valve. Hydraulic pressure to open the valve is hand pumped until the valve is fully opened.
The pressure is locked in place and then released as required by solenoids actuated by the
HIPPS Logic Solver the valve closing by actuator spring.

For details of the instrumentation for monitoring, control and shutdown of the HIPPS refer to
Paragraph 4.0.

Pig Launcher 113-62-V-001

Refer to P&ID: PHM-113-FE-005 Pig Launcher.

3.5.1 Function

Pig Launcher 113-62-V-001 is provided to launch pigs, including intelligent pigs, for inspection,
maintenance and cleaning of the main pipeline from the wellpad A to the gas processing plant.
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The pig launcher is normally isolated from the export line, depressurised and drained. When in
service the operating pressure is dependent upon pipeline pressure.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.5 — Design and
Operating Parameters Pig Launcher 113-62-V-001.

Table 1A-1.5 — Design and Operating Parameters Pig Launcher 113-62-V-001

Parameter Design Operating
Pressure 94.4barg 35 to 85barg
Temperature (Max/Min) -29/85°C 17 to 50°C
Capacity 50mmscfd

3.5.3 Technical Description

The launcher is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation and draining
of the launcher. The major barrel has an external diameter of 500 mm and length of 5.2 m. The
minor barrel has an external diameter of 400 mm and length of 1.5 m. The minor barrel has an
internal diameter to match the inside diameter of the main pipeline. Connection between the two
barrel sections is by an eccentric reducer such that the bottom of the launcher is a straight line.

To ensure safe operation of the vents, drain and line valves when performing pig loading and
launching operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:

¢ SP-002 - End closure
62-BV-501 — Pig launcher outlet valve
62-BV-502 — Pig launcher outlet valve
00-BV-532 — Pig launcher bypass valve
V1 (PG388 )- Kicker line first valve isolation
V2 (PG389) — Kicker line bypass first valve isolation
V3 (PG390) - Kicker line bypass second valve isolation
V4 (PG530) — Kicker line second valve isolation
V5 (PG531) - Pig launcher eaualizing valve
V6 (PG536)— Rear drain valve first isolation
V7 (PG538)- Rear drain valve second isolation
V8 (PG539)— Forward drain valve first isolation
V9 (PG541)- Forward drain valve second isolation
V10(VH059)- Vent to flare first isolation
V11-(VHO57)- Vent to flare second isolation
V12(PG532)- Atmospheric vent second isolation
V13(PG533) — Atmospheric vent first isolation
V14(PG535) — Purging point second valve isolation
V15(PG534)- Purging point first valve isolation
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3.6

Local Instrumentation

Local Pressure Indicators 62-PG-101 and 62-PG-102 are provided on the launcher barrel
equalisation line to indicate the pressure in the launcher. Pressure Indicator 62-PG-101 is a low
range gauge with overpressure protection provided to indicate pressure when the launcher has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-ZI-102 is provided to indicate passage of the pig through the
minor barrel of the launcher.

For details of the instrumentation for monitoring, control and shutdown of the launcher refer to
Paragraph 4.0.

Pig Receiver 115-62-V-001
Refer to P&ID: PHM-115-FE-001 GPP Pig Receiver.
3.6.1 Function

Pig Receiver 115-62-V-001 is provided to receive pigs, including intelligent pigs, for inspection,
maintenance and cleaning of the main pipeline from the wellpad to the gas processing plant. The
pig receiver is normally isolated from the export line, depressurised and drained. When in service
the operating pressure is dependent upon pipeline pressure.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.6 — Design and
Operating Parameters Pig Receiver 115-62-V-001.

Table 1A-1.6 — Design and Op ing F Pig 115-62-V-001
Parameter Design Operating
Pressure 94 .4barg 35 to 85barg
Temperature (Max/Min) -29 to 85°C 15 to 45°C
Capacity 50mmscfd

3.6.3 Technical Description

The receiver is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation of the
receiver. The major barrel has an external diameter of 500 mm and length of 5.4 m. The minor
barrel has an external diameter of 400 mm and length of 5.2 m. Connection between the two
barrel sections is by an eccentric reducer such that the bottom of the launcher is a straight line.
The minor barrel has an internal diameter to match the inside diameter of the main pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig retrieval and
receiving operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:

e SP-001 - End closure

* PG-105 — Pig receiver inlet valve first isolation

e PG-107 - Pig receiver inlet valve second isolation

« PG-104 — Pig receiver bypass valve isolation

e PG-115 — Kicker line valve first isolation

* PG-113 - Kicker line valve second isolation

* PG-117 — Kicker line bypass valve first isolation

e PG-116 — Kicker line bypass valve second isolation
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PG/DC-004 — Rear drain valve first isolation
PG/DC-005- Rear dain valve second isolation
PG/DC-001 —Forward drain valve first isolation
PG/DC-002- Forward drain valve second isolation
PG/RFV-004 - Vent to flare valve first isolation
PG/RFV-005 - Vent to flare valve second isolation
PG-125 — Atmospheric vent

PG-124 — Atmospheric vent

e PG-108 — Purging point valve second isolation

e PG-109 —Purging point valve first isolation
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3.7.3 Technical Description

The receiver is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation of the
receiver. The major barrel has an external diameter of 300mm and length of 4.5m.

The minor barrel has an external diameter of 250mm and length of 4.3m. The minor barrel has
an internal diameter to match the inside diameter of the gathering pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig retrieval and
receiving { the sequence of ion of the following valves and door release are
controlled by a key interlock system on the following items:

. SP-007 — End closure

. PG-403 — Pig receiver inlet valve first isolation
Local Instrumentation . PG-405 - Pig receiver inlet valve second isolation
Local Pressure Indicators 62-PG-101 and 62-PG-102 are provided on the receiver barrel . PG-406 - Pig receiver bypass valve isolation
equalisation line to indicate the pressure in the receiver. Pressure Indicator 62-PG-101 is a low . PG-411 — Kicker line valve first isolation
range gauge with overpressure protection provided to indicate pressure when the receiver has . PG-413 — Kicker line valve second isolation
been depressurised prior to opening.
P P pening .+ PG-521- Kicker line valve third isolation
Local Intrusive Pig Signaller 62-ZI-102 is provided to indicate passage of the pig through the . PG-407 — Kicker line bypass valve first isolation
minor barrel of the launcher. : . : "
. PG-409 - Kicker line bypass valve second isolation
For details of the instrumentation for monitoring, control and shutdown of the launcher refer to . PG-410 - Kicker line bypass valve third isolation
Paragraph 4.0.
arap . PG-527 — Rear drain valve first isolation
3.7 Pig Receiver 113-62-V-004 (From wellpad C) . PG-529 - Rear dain valve second isolation
Refer to P&ID: PHM-113-FE-006 SPH3 and SPH4 Receiver + PG-524- Forward drain valve first isolation
. PG-526 - Forward drain valve second isolation
3.7.1 Function . PG-518 — Vent to flare valve first isolation
A Pig Receiver 113-62-V-004, which can be connected to the Wellpad C gathering pipeline to . PG-516 — Vent to flare valve second isolation
receive pigs passing through the pipelines, is provided at Wellpad A. . VH-061 - Vent to flare valve third isolation
The pig receiver can receive pigs, for intelligent pigs for cleaning and inspection, of the gathering . PG-523 — Atmospheric vent valve first isolation
pipelines from Wellpads C. The pig receiver is normally isolated from the export line, . PG-522 — Atmospheric vent valve second isolation
depressurised and drained. When in service the operating pressure is dependent upon pipeline . PG-519 — Purging point valve first isolation
pressure. ging p
. PG-520 — Purging point valve second isolation
3.7.2 Technical Data Local Instrumentation
For details of the design and operating parameters, refer to Table 1A-1.7 — Design and Local Pressure Indicators 62-PG-103 and 62-PG-105 are provided on the launcher barrel
Operating Parameters Pig Receiver 113-62-V-004. equalisation line to indicate the pressure in the launcher. Pressure Indicator 62-PG-103 is a low
range gauge with overpressure protection provided to indicate pressure when the launcher has
Table 1A-1.7 — Design and O i Pig been depressurised prior to opening.
113-62-V-004
Local Intrusive Pig Signaller 62-ZI-103 is provided to indicate passage of the pig through the
Parameter Design Operating minor barrel of the receiver.
Pressure 227 .5barg 35 to 85barg For details of the instrumentation for monitoring, control and shutdown of the launcher refer to
Paragraph 4.0.
Temperature (Max/Min) -29/85°C 1710 50°C Pig Receiver 113-62-V-005 (From wellpad B)
Capacity 50mmscfd Refer to P&ID: PHM-113-FE-006 (SPH3 and SPH4 Receiver.)
3.7.1.1 Function
A Pig Receiver 113-62-V-005, which can be connected to the Wellpad B gathering pipeline to
receive pigs passing through the pipelines, is provided at Wellpad A.
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The pig receiver can receive pigs, for intelligent pigs for cleaning and inspection, of the gathering . PG-544 — Atmospheric vent valve first isolation
pipelines from Wellpads B. The pig receiver is normally isolated from the export line, . PG-543 — Atmospheric vent valve second isolation

depressurised and drained. When in service the operating pressure is dependent upon pipeline
pressure.

3.7.2.1 Technical Data

For details of the design and operating parameters, refer to Table 1A-1.7.1 — Design and
Operating Parameters Pig Receiver 113-62-V-005

Table 1A-1.7.1 - Design and Operating F s Pig iver 113-62-V-005
Parameter Design Operating
Pressure 227 .5barg 35 to 85barg
Temperature -29/85°C 17 to 50°C
(Max/Min)
Capacity 50mmscfd

3.7.4 Technical Description
The receiver is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation of the
receiver. The major barrel has an external diameter of 300mm and length of 4.5m.
The minor barrel has an external diameter of 250mm and length of 4.3m. The minor barrel has
an internal diameter to match the inside diameter of the gathering pipeline.
To ensure safe operation of the vents, drain and line valves when performing pig retrieval and
receiving operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:
. SP-008 — End closure

. PG-421 — Pig receiver inlet valve first isolation

. PG-423 - Pig receiver inlet valve second isolation
. PG-424 — Pig receiver bypass valve isolation

. PG-534 — Kicker line valve first isolation

. PG-536 — Kicker line valve second isolation

. PG-542 — Kicker line valve third isolation

. PG-530 — Kicker line bypass valve first isolation

. PG-532 — Kicker line bypass valve second isolation

. PG-533 — Kicker line bypass valve third isolation

. PG-548 — Rear drain valve first isolation

. PG-550 — Rear dain valve second isolation

. PG-545 — Forward drain valve first isolation

. PG-547 - Forward drain valve second isolation
. PG-539 - Vent to flare valve first isolation

. PG-537 - Vent to flare valve second isolation
. VH-063 - Vent to flare valve third isolation
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. PG-540 — Purging point valve first isolation
. PG-541- Purging point valve second isolation
Local Instrumentation

Local Pressure Indicators 62-PG-104 and 62-PG-104 108 are provided on the receiver barrel
equalisation line to indicate the pressure in the launcher. Pressure Indicator 62-PG-104 is a low
range gauge with overpressure protection provided to indicate pressure when the receiver has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-ZI-104 is provided to indicate passage of the pig through the
minor barrel of the receiver.

For details of the instrumentation for monitoring, control and shutdown of the launcher refer to
Paragraph 4.0.

4.0 INSTRUMENTATION AND CONTROL

41 Wellheads 113-00-Z-001/5
Refer to P&ID: PHM-113-FE-002 Wellhead Details.
Note: There is provision made for one well for production and four wells in the future at Wellpad
A. A typical Wellhead 113-00-Z-001 is described below.
4.1.1 Pressure
The well flow line is provided with a Pressure Transmitter 00-PT-111 upstream of the choke
valve, which provides indication on the DCS via Pressure Indicator 00-PI-111.
The well flow line is provided with a Pressure Transmitter 00-PT-112 downstream of the choke
valve, which provides indication and high and low pressure alarms on the DCS via Pressure
Indicator 00-PIA-112.
Pressure Transmitter 00-PT-120 downstream of the choke valve, provides a high pressure trip to
the PSD via Pressure Indicator 00-PIA-120.
Pressure Transmitter 00-PT-121 downstream of the choke valve, provides a low pressure trip to
the PSD via Pressure Indicator 00-PIA-121.
4.1.2 Flow
Fluid flow through the well flow line is monitored by Flow Transmitter 00-FT-102 downstream of
the choke valve, which provides totalised flow indication on the DCS via Flow Totaliser 00-FQI-
102.
Corrosion inhibitor flow to the well flow line is monitored by Flow Transmitter 00-FT-101, which is
displayed on the DCS via Flow Indicator 00-FIA-101.
4.1.3 Temperature
Temperature Transmitter 00-TT-101 upstream of the choke valve provides temperature
indication through 00-TI-101 on the DCS.
The well flow line is provided with a Temperature Transmitter 00-TT-102 downstream of the
choke valve, which provides temperature indication and a low temperature alarm on the DCS via
Temperature Indicator 00-TIA-102.
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4.1.4 Choke Valve

The choke valve position is indicated on the wellhead control panel by Position Indicator 00-ZI-
104B. The choke position is repeated on the DCS through Position Indicator 00-ZI-104A.

For choke valve control refer to Paragraph 4.2 Wellhead Control Panel.

PTTEP
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The MP pump discharge filter differential pressure is measured by Pressure Differential
Transmitter PAD-2 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-103,
which provides a high differential pressure alarm.

4.2.3 Level
The level in the hydraulic oil reservoir is monitored by Level Transmitter PAE-1 and indicated on

4.2 Wellhead Control Panel 113-30-S-001 the PSS via Level Indicator Alarm 30-LIA-101. Level Indicator Alarm 30-LIA-101 provides a low-
Refer to P&ID: PHM-113-FE-001 Wellhead Control Panel and SA/06/WHCP-B101C/4-1 Vendor level trip signal for the ESD System.
WHCP Schematic Diagram. Local level indication at the hydraulic oil reservoir is provided by Level Gauges PV-1 and PV-2.
4.2.4 Motor Control
4.2.1 Pressure The Motor Controls are located left of centre in the front of the WHCP in two groups one for the
HP system and one for the MP system. The groups include the following indicators, pushbuttons
The HP hydraulic SCSSV supply pressure is monitored by Pressure Transmitter PTH-3, which and s);lector switches: v group 9 P
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-101. Pressure Indicator )
Alarm 30-PIA-101 generates a low-pressure alarm and a low-pressure trip signal for the ESD Indicators
System.
XA-PD-1 HP Duty P R t XA-PD-2 HP Duty P Local
The MP hydraulic SSV supply pressure is monitored by Pressure Transmitter PTH-2, which uty Pump Remote vty Pump oca
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-102. Pressure Indicator XA-PD-3 HP Pump Fault XA-PD-4 HP Pump Running
Alarm 30-PIA-102 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System. XA-PD-5 HP Standby Pump Remote XA-PD-6 HP Standby Pump Local
The MP hydraulic SDV and choke valve supply pressure is monitored by Pressure Transmitter XA-PD-7 HP Standby Pump Fault XA-PD-8 HP Standby Pump Running
PTH-1, which provides indication on the PSS via Pressure Indicator Alarm 30-PIA-103.
Pressure Indicator Alarm 30-PIA-103 generates a low-pressure alarm and a low-pressure trip XA-PD-9 | MP Duty Pump Remote XA-PD-10 | MP Duty Pump Local
signal for the ESD System. XA-PD-11_ | MP Pump Fault XA-PD-12 | MP Pump Running
The LP hydraulic control supply pressure is monitored by Pressure Transmitter PTL-1, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-104. Pressure Indicator XA-PD-13 | MP Standby Pump Remote XA-PD-14 | MP Standby Pump Local
gl:sr‘r:mSO-PlAJM generates a low-pressure alarm and a low-pressure trip signal for the ESD XA-PD-15 MP Standby Pump Fault XA-PD-16 MP Standby Pump Running
The fusible plug loop pressures for zone 1 and zone 2 are monitored by Pressure Switches PS-2 Push Buttons
and PS-3 respectively, which provide indication on the PSS via Pressure Indicator Alarm 80-PIA- PB-PC-1 HP Duty Pump Start PB-PC-2 HP Duty Pump Stop
101. Pressure Indicator Alarm 80-PIA-101 generates a low-pressure trip signal for the ESD
System. PB-PC-3 HP Standby Pump Start PB-PC-3 HP Standby Pump Stop
The following local pressure indicators are provided on the front panel of the WHCP: PB-PC-4 MP Duty Pump Start PB-PC-5 MP Duty Pump Stop
e PF-5 - HP Hydraulic Header Pressure PB-PC-6 MP Standby Pump Start PB-PC-7
e PF-4 — MP Hydraulic Header Pressure -
« PF-3- Choke Valve/SDV MP Hydraulic Header Pressure Selector Switches
e PE-1 - LP Hydraulic Header Pressure SEL-PAF-1 | HP Pump Duty/Standby SEL-PAF-2 | HP Pump Local/Remote
¢ PE-2—Fusible Plug Loop Zone 1 Pressure SEL-PAF-3 | MP Pump Duty/Standby SEL-PAF-4 | MP Pump Local/Remote
e PE-3 - Fusible Plug Loop Zone 2 Pressure
4.2.2 Differential Pressure 4.2.5 Master Section
The hydraulic reservoir suction strainer differential pressure is measured by Pressure Differential The Master section of the WHCP is located above the pump section and includes the following
Transmitter PAD-1 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-101, indicators and pushbuttons:
which provides a high differential pressure alarm.
The HP pump discharge filter differential pressure is measured by Pressure Differential Indicators
Transmitter PAD-3 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-102, XA-PD-15 Prod Manifold Pres. Lo-Lo XA-PD-16 Common Start-up Bypass Ind
which provides a high differential pressure alarm.
XA-PD-17 ESD Activated XA-PD-18 | PSD Activated
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Indicators Selector Switch
XA-PD-19 | USD Activated XA-PD-20 | Fusible Plug Loop Zone 1 SEL-MC-1 Local/Remote Choke
Valve Step Control, this
XA-PD-21 Fusible Plug Loop Zone 2 XA-PD-22 C/V Hyd Pressure Lo-Lo selector switch is
XA-PD-23 | LP Hdr Pressure Lo-Lo XA-PD-24 | MP Hdr Pressure Lo-Lo fg;ﬁg': in the Local
XA-PD-25 | HP Hdr Pressure Lo-Lo
The following status indications are repeated on the DCS:
Push Buttons
e 30-XI-101 SCSSV Status (DCS)
PB-PC-9 | Total Surface SD PB-PC-10 | Total Sub-Surface SD « 30-XI-102 SSV Status (DCS)
PB-PC-11 Lamp Test e 30-XI-103 Wing Valve Status (DCS)
00-HS2-125 | ESD Pushbutton (WHCP) 00-HS1-125 | ESD Pushbutton (GPP) Well Control
00-HS2-124 | PSD Pushbutton (WHCP) 00-HS1-124 | PSD Pushbutton (GPP) The 6 barg control oil supply is made available for operation of the tree valves when the ESD
button PP1 has been reset and the fusible plug loop has been pressurised to reset the pilot valve
00-HS2-123 | USD Pushbutton (WHCP) 00-HS1-123 | USD Pushbutton (GPP) PU2. Loss of pressure in the control loop results in closure of all tree valves and SCSSVs. This
action opens pilot valves PU4 and PU5 on the control supply to the SSV and SCSSV in
PB-PC-14 | USD Pushbutton/Reset PB-PC-15 | Prod Manifold Start-up preparation for opening.
Bypass
i The hydraulic supply to the SCSSV is switched by Solenoid Valve MF-3, which supplies control
4.2.6 Well Control Modules oil to the Pilot Valve MG-3 which supplies HP oil to the actuator. The Solenoid Valve MF-3 can
Each well slot has a module in the WHCP which has two parts, the upper part being a gauge be operated remotely or from the pushbutton on the associated well control module.
panel and the lower part housing the controls and indicators for the tree valves and choke When the SCSSV is open sensed by Pressure Switch MM3, the SSV can be opened. The
controls The well module are located on the left side of the WHCP front panel. The following hydraulic supply to the SSV is switched by Solenoid Valve MF-2, which supplies control oil to the
indicators, pushbuttons and selector switches are provided on each of the well control modules: Pilot Valve MG-2 which supplies MP oil to the actuator. The Solenoid Valve MF-2 can be
N operated remotely or from the pushbutton on the associated well control module.
Pressure Indicators
- When the SSV is open sensed by Pressure Switch MM2, the WV can be opened. The hydraulic
ME-4 SCSSV Hydraulic supply to the WV is switched by Solenoid Valve MF-1, which supplies control oil to the Pilot Valve
Pressure MG-1 which supplies MP oil to the actuator. The Solenoid Valve MF-1 can be operated remotely
ME-3 SSV Hydraulic Pressure or from the pushbutton on the associated well control module.
ME-2 Wing Valve Hydraulic To contr_ol vthe closing sequence for the pro_duction well on an ESD or fusible loop failure the
Pressure control oil line to the pilot valves is depressurised.
ME-1 Choke Valve Hydraulic ;I}"he F'Ii\o( Valve MG1 for the wing valve closes immediately and vents the WV actuator to close
Pressure e valve.
Indicator Lamps The Pilot Valve MG2 for the SSV closes following closure of Pilot Valve PU4 after a 10-20
P seconds time delay set by PD1 and vents the SSV actuator to close the valve.
XA-MD-1 Flowline Pressure Hi-Hi XA-MD-2_ | Flowline Pressure Lo-Lo The Pilot Valve MG3 for the SCSSV closes following closure of Pilot Valve PU5 after a
XA-MD-3 WSD Status MM-1 Choke Valve Position 21-30 seconds time delay set by PD2 and vents the SSV actuator to close the valve.
Indicator
4.2.7 Choke Control
Push Buttons The choke valve is set by a hydraulic motor which drives the choke in either the open or closed
PB-MB-1 SCSSV Open PB-MB-2 SCSSV Close direction. The direction of travel is selected through Solenoid Valves 00XV104A
or B which direct the hydraulic supply to the selected side of the actuator. Control of the choke
PB-MB-3 SSV Open PB-MB4 | SSV Close can be selected to be from the well module or remotely from the DCS through a switch on the
PB-MB-5 Wing Valve Open PB-MB-6 Wing Valve Close well module. Indication of valve position is provided on the well module and on the DCS.
00-HS-126 Well Shutdown PB-MB-8 Well Shutdown Reset 4.2.8 Fusible Plug Loops
PB-MB-9 Choke Valve Step Open PB-MB-10 | Choke Valve Step Close The fusible plug loops provide fire detection for the Wellpad A. Following activation the loop must
VR " . be repaired and it is quickly pressurised by pressing and holding of the Three-way Valve PR-1
PB-MB-11 Flowline Start-up Bypass until the required pressure is achieved in the loop indicated by the associated pressure gauge
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4.3

4.4

4.5

4.6

and pressure status indicator. The pressure regulator PU-1 provides pressure make up through
a restriction orifice.

If the loop is damaged, nitrogen is lost from the loop and if the loss rate is greater than the make
up rate pressure in the loop will fall and a shutdown of the wells is initiated through PU2 Fusible
loop pressure is monitored by Pressure Transmitter (80PIA101) PTL-2 which provides a signal to
the shutdown system.

Portable Test Separator 113-00-S-007

Refer to P&ID: PHM-113-FE-004 Production Header.

The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.

High Integrity Pressure Protection System HPU

Refer to P&ID: PHM-113-FE-005 Pig Launcher

4.4.1 Pressure

Pressure Transmitters 00-PT-122A/B/C provides an input signal to the HIPPS Logic Solver that
in turn compares the signals from the transmitters. Should 2 out of 3 transmitters indicate a
pipeline pressure above the trip setting, the Logic Solver which de-energise the hydraulic
solenoids at shut down valves 00-SDV-106 and 00-SDV-107 HPUs to close in and protect the
pipeline.

Wellpad A Export Flow Line and Pig Launcher 113-62-V-001
Refer to P&ID: PHM-113-FE-005 Pig Launcher.
4.5.1 Pressure

The pressure in the export flow line upstream of 00-SDV-106 is monitored by Pressure
Transmitter 00-PT-115 which provides indication on the DCS through 00-PI-115.

The pressure in the export flow line upstream of 62-SDV-101 is monitored by Pressure
Transmitters 00-PT-122A/B/C which provides signals to the HIPPS logic solver. If the pressure
measured by any two of the transmitters exceeds 94.4barg, the HIPPS logic solver will close 00-
SDV-106 and 00-SDV-107 by tripping the hydraulic supply to the valve actuator.

The pressure in the export flow line upstream of 62-SDV-101 is also monitored by Pressure
Transmitter 00-PT-116 which provides a low pressure trip signal to the SDS which initiates
executive actions as described in the cause and effect charts.

4.5.2 Temperature

The Temperature in the export flow line upstream of 00-SDV-106 is monitored by Temperature
Transmitter 00-TT-103 which provides indication on the DCS through 00-TI-103.

4.5.3 Pig Launcher Valve Sequencing

To ensure safe operation of the pig launcher a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
launcher closure. Operation of the interlock system is described in the operating procedures.
GPP Import Flow Line and Pig Receiver 115-62-V-001

Refer to P&ID: PHM-115-FE-001 GPP Pig Receiver.
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4.7

5.0

5.1

4.6.1 Pressure

The pressure in the flow line to the slug catcher upstream of 00-SDV-101 is monitored by
Pressure Transmitter 00-PT-101 which provides indication through 00-PI-101 and high and low
pressure alarms on the DCS.

The pressure in the export flow line to the slug catcher is also monitored by Pressure Transmitter
00-PT-103 which provides a low pressure trip signal to the SDS which initiates executive actions
as described in the cause and effect charts.

4.6.2 Temperature

The Temperature in the flow line to the slug catcher is also monitored by Temperature
Transmitter 00-TT-101 which provides indication on the DCS through 00-TI-101.

4.6.3 Pig Receiver Valve Sequencing

To ensure safe operation of the pig receiver a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
receiver closure. Operation of the interlock system is described in the operating procedures.

Wellpad A Import Flow Lines and Pig Receiver 113-62-V-004 (From wellpad C) Pig
Receiver 113-62-V-005 ( From wellpad B)

Refer to P&ID: PHM-113-FE-006 SPH3 and SPH4 Pig Receiver

4.7.1 Pressure

The pressure in the import flow line from Wellpad B downstream of 62-SDV-102 is monitored by
Pressure Transmitter 00-PT-117 which provides indication through 00-PI-117 on the DCS.

The pressure in the import flow line from Wellpad C downstream of 62-SDV-103 is monitored by
Pressure Transmitter 00-PT-119 which provides indication through 00-PI-119 on the DCS.

4.7.2 Temperature

The Temperature in the flow line from Wellpad B downstream of 62-SDV-102 is monitored by
Temperature Transmitter 00-TT-104 which provides indication on the DCS through 00-TI-104.
The Temperature in the flow line from Wellpad C downstream of 62-SDV-103 is monitored by
Temperature Transmitter 00-TT-105 which provides indication on the DCS through 00-TI-105.
4.7.3 Pig Receiver Valve Sequencing

To ensure safe operation of the pig receiver a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
receiver closure. Operation of the interlock system is described in the operating procedures.

ENVIRONMENTAL, health and safety REQUIREMENTS

General EHS Requirements
5.1.1 Chemicals
The following chemical is used in this system, or may be present under upset conditions:

e Corrosion inhibitor

e Methanol

e Hydraulic oil
Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.
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5.1.2 Hazardous Sources

Table 1A-1.8 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Facilities.

Table 1A-1.8 — Hazardous Sources

Hazard Source Hazardous Effect Control
Event
Liquid Wellheads, Potential for injury | Potential for Inspection and
hydrocarbons production due to contact personnel injury maintenance
under pressure flowlines and with hazardous routines
manifolds liquids
Loss of
containment and | Unignited liquid Fire and gas
release of release and detection
flammable liquids | potential for gas
release and
fire/explosion
Methanol and Wellheads Potential for injury | Potential for Inspection and
corrosion inhibitor due to contact personnel injury maintenance
under pressure with hazardous routines
liquids
Loss of
containment and | Unignited liquid Fire detection
release of release and

flammable liquids | potential for
fire/explosion

Hydrocarbon gas | Wellheads, Potential for injury | Potential for Inspection and

under pressure production due to contact personnel injury maintenance
flowlines and with hazardous routines
manifolds liquids
Loss of
containment and | Unignited gas Fire and gas
release of release and detection
flammable gas potential for
fire/explosion
Hydraulic oil SCSSVs, Potential for injury | Potential for Inspection and
under pressure SSVs Wing due to contact personnel injury maintenance
Valves, Choke | with liquids under routines
Valves, pressure
Shutdown
Valves,
WHCP, HIPPS
Valves and
HPU
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5.2

5.3

6.0

6.1

6.2

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the production facilities for the introduction of hydrocarbon gas, it is necessary to
remove all air from the system. Nitrogen may be utilized for this purpose. Similarly, when
preparing equipment for maintenance, nitrogen may be used to purge hydrocarbons from the
system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which

uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen

must be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to

operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS: RAPID
AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN PERSONS
EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING NITROGEN,
CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN ESCAPES ARE
DISPERSED AND NOT ALLOWED TO COLLECT IN ENCLOSED AREAS.

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

PH-10-OP-00001A

System Operations Procedure Well Pad A

PH-10-OP-SOP-00001A-01 Standard Operating Procedure Well Pad A Process

Facilities

Vendor Documentation

Document Number Document Title

SA/06/WHCP-B101C/4-1 WHCP Schematic Diagram

SA/06/WHCP-C101C/5-1 WHCP General Arrangement (2 Sheets)
SA/06/WHCP-C102C/6-1 WHCP General Arrangement (2 Sheets)
SA/06/WHCP-C103C/4-1 WHCP Module Details
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SECTION 1.0 A-2
WELLPAD A PROCESS UTILITIES

e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
« Power Generation System (refer to Section 3.0 of this manual)
* Wellpad A - Process (refer to Section 1.0A of this manual)

6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-113-FP-001 Sinphuhorm Wellpad A PFD — Wells and Production Header 1.0 INTRODUCTION 25
PHM-113-FP-002 Sinphuhorm Wellpad A — Export Manifold 1.1 System Purpose/Function 26
1.2 Primary C its. 26
PHM-113-FE-001 Sinphuhorm Wellpad A P&ID — Wellhead Control Panel 1.3 Primary Interfaces 26
PHM-113-FE-002 Sinphuhorm Wellpad A P&ID — Wellhead Details 2.0 SYSTEM DESCRIPTION 26
PHM-113-FE-004 Sinphuhorm Wellpad A P&ID — Production Header 2.1 System Overview 26
PHM-113-FE-005 Sinphuhorm Wellpad A P&ID — Pig Launcher 22 Primary Flow Description 28
PHM-113-FE-006 Sinphuhorm Wellpad A P&ID — SPH3 and SPH4 Pig 3.0  EQUIPMENT DESCRIPTION 29
Receivers 3.1 Corrosion Inhibitor Tank 113-64-T-001 29
PHM-115-FE-001 Sinphuhorm GPP P&ID — GPP Pig Receiver 3.2 Corrosion Inhibitor Injection Pump 113-64-PM-001 29
3.3 Hydrate Inhibitor Tank 113-64-T-002 30
3.4  Hydrate Inhibitor Injection Pump 113-64-PM-010 31
3.5 HP Flare Drum 113-16-V-005 and Flare 31
4.0 INSTRUMENTATION AND CONTROL 32
4.1 Corrosion Inhibitor Tank 113-64-T-001 32
4.2 Corrosion Inhibitor Injection Pump 113-64-PM-001 33
4.3  Hydrate Inhibitor Tank 113-64-T-002 33
4.4  Hydrate Inhibitor Injection Pump 113-64-PM-010 33
4.5 HP Flare Drum 113-16-V-005 and Flare 33
5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQUI TS 34
5.1 General EHS Requi 34
5.2 Specific Health and Safety Requirement 35
5.3  Specific Environmental Requil 35
6.0 REFERENCE INFORMATION 36
6.1 Hess Corporation Company D i 36
6.2 Vendor Documentation 36
6.3  Engineering Drawings (PFDs, UFDs and P&IDs) 36
TABLES
Table 1A-2.1 — Design and Operating Parameters Corrosion Inhibitor Tank 113-64-T-001
Table 1A-2.2 — Design and Operating Parameters Corrosion Inhibitor Injection Pump 113-64-PM-001.
Table 1A-2.3 — Design and Operating Parameters Hydrate Inhibitor Tank 113-64-T-002...
Table 1A-2.4 — Design and Operating Parameters Hydrate Inhibitor Injection Pump 113-64-PM-010.
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1.0 INTRODUCTION £
3
£
1.1 System Purpose/Function K
&
The Processing Utilities on Wellpad A are provided to support production from the production wells -
on the site and include chemical injection and flaring of any excess gas. +
1.2 Primary Components E 2 a
2
Wellpad A is comprised of the following Primary Components: 3 o
i -
Tag No Equipment Title/Description i
113-64-T-001 Corrosion Inhibitor Tank =
113-64-T-002 Hydrate Inhibitor Tank
113-64-PM-001 Corrosion Inhibitor Injection Pump T =
113-64-PM-010 Hydrate Inhibitor Injection Pump 11} s
113-16-Z-001 HP Flare Stack §
113-16-S-008 Auto Ignition Panel ?
113-16-V-005 HP Flare Drum é
£
113-16-Z-002 HP Flare Tip H
3
13 Primary Interfaces %
Input Interfaces: é
H
]
5
3
8
3

Output Interfaces:

« Wellpad A — Process (refer to Section 1.0A of this manual)

2.0 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 1A-2.1 — Process Utilities Simplified Overview Schematic.

Wellpad A is equipped with corrosion inhibitor injection facilities to control corrosion in the flow lines
and hydrate inhibitor injection facilities to prevent hydrate formation as the fluids flow through the
choke.

Wellpad A is also equipped with a HP flare facility for disposal of gas by burning when operating the
pig launchers and receivers or when a pipeline is being blown down.

Process System Operational Manual

Derived from PHM-113-FP-011 Rev. 4
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22 Primary Flow Description

Refer to the following P&IDs: PHM-113-FE-007 Chemical Injection and PHM-113-FE-008 HP
Flare system.
2.2.1 Systems
For the purposes of this document, Wellpad A process utilities are separated into sections as
follows:

e Chemical injection

e HP Flare System
2.2.2 Chemical Injection
Corrosion Inhibitor
The corrosion inhibitor is stored in the corrosion Inhibitor Tank 113-64-T-001 which holds 1m® of
chemical sufficient to treat 14 days of production. The tank is filled from chemical drums through
a corrosion filling line on top of the tank.
Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.
The chemical is pumped to the injection point on the well flowline downstream of the choke
valve, by a dedicated electric motor driven Metering Pump 113-64-PM-001 at a rate of up to
2l/hr. The injection rate is set by manual adjustment of the pump stroke.
A calibration pot is provided on the pump suction to enable the injection rate to be checked for
accuracy. A pulsation damper is installed on the pump discharge to reduce surges at the
injection point.
To prevent the back flow of reservoir fluids to the chemical injection facility two non return valves
are installed close to the injection point. To avoid problems due to common mode failure the non
return valves are of different manufacture.
Hydrate Inhibitor
The hydrate inhibitor is stored in the hydrate Inhibitor Tank 113-64-T-0024 which holds 0.52m” of
chemical sufficient to start one production well. The tank is filled from chemical drums through a
corrosion filling line on top of the tank.
Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.
The chemical is pumped to the injection point on the well flowline upstream of the choke valve,
by a dedicated electric motor driven Metering Pump 113-64-PM-010 at a rate of up to 10l/hr. The
injection rate is set by manual adjustment of the pump stroke. A calibration pot is provided on the
pump suction to enable the injection rate to be checked for accuracy. A pulsation damper is
installed on the pump discharge to reduce surges at the injection point.
An interlock is provided with the choke valve in the controls for the pump to prevent operation
when the choke is closed.
2.2.3 HP Flare System
Gas vented from the pig launchers and receivers or during blowdown of the pipelines flows into
the 150mm flare header and on to the HP Flare Drum 113-16-V-005.
In the flare drum liquid is separated from the gas and collects in the bottom of the vessel and the
gas flows to the flare tip for disposal. The collected liquids are manually drained to a drained pit
and transferred to a road tanker, which transports the liquids to a disposal point.
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As there is normally no flow to the HP flare there is a requirement for a continuous purge at the
flare tip. When the flare is required, the header and flare stack is purged with nitrogen before
hydrocarbon gas is routed to the flare. When the flare header has been purged, LPG is supplied
to the pilot burner at the flare tip and the pilot is lit by a high energy spark.

On completion of flaring, the flame is extinguished, the flare drum is drained, the flare header,
flare drum and flare stack are inerted using nitrogen and the pilot is extinguished.

3.0 EQUIPMENT DESCRIPTION
31 Corrosion Inhibitor Tank 113-64-T-001
Refer to P&ID: PHM-113-FE-007 Chemical Injection.
3.1.1  Function
Corrosion Inhibitor Tank 113-64-T-001 is provided to store sufficient chemical for 14 days of
operation at the well site. A tank will be provided for each well as the wells are installed.
3.1.2 Technical Data
For details of the design and operating parameters, refer to Table 1A-2.1 — Design and
Operating Parameters Corrosion Inhibitor Tank 113-64-T-001.
Table 1A-2.1 — Design and Operating Parameters Corrosion Inhibitor Tank
113-64-T-001
Parameter Design Operating
Pressure Liquid Full ATM
Temperature 65°C Ambient
Capacity 1m?
3.1.3 Technical Description
The Corrosion Inhibitor Tank 113-64-T-001 is a rectangular stainless steel tank 1.0m wide, 1.3m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pump.
The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor all located on top of the tank.
Indication of the level in the tank is provided by a local Level Gauge 64-LG-101.
3.2 Corrosion Inhibitor Injection Pump 113-64-PM-001
Refer to P&ID: PHM-113-FE-007 Chemical Injection.
3.2.1 Function
Corrosion Inhibitor Injection Pump 113-64-PM-001 delivers chemical to the production flowline
downstream of the choke. A pump will be provided for each well as the wells are installed.
3.2.2 Technical Data
For details of the design and operating parameters, refer to Table 1A-2.2 — Design and
Operating Parameters Corrosion Inhibitor Injection Pump 1135-64-PM-001.
Table 1A-2.2 - Design and Operating Parameters Corrosion Inhibitor Injection
Pump 113-64-PM-001
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Parameter Design Operating
Pressure 105barg 50 to 92barg
Temperature 65°C Ambient
Capacity Oto2l/h
Stroke rate 80 strokes per minute
Power 0.37kW

3.2.3 Technical Description

Corrosion Inhibitor Injection Pump 113-64-PM-001 is a LEWA Type LDB1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.

The pump is fitted with a suction strainer, a calibration gauge and a discharge pulsation damper.
The wetted parts of the pump are manufactured from stainless steel and the diaphragm is of
PTFE.

The pump is driven through gearing by an electric motor which is operated through controls
positioned at the pump.

Discharge pressure is indicated locally on local Pressure Gauge 64-PG-101.For details of the
injection pump control and protection; refer to Paragraph 4.0 Instrumentation and Control.
Hydrate Inhibitor Tank 113-64-T-002

Refer to P&ID: PHM-113-FE-007 Chemical Injections.

3.3.1 Function

Hydrate Inhibitor Tank 113-64-T-002 is provided to store sufficient chemical for start up of a
single well at the well site. A tank will be provided for each well as the wells are installed.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-2.3 — Design and
Operating Parameters Hydrate Inhibitor Tank 113-64-T-002.

Table 1A-2.3 - Design and Operating Parameters Hydrate Inhibitor Tank

113-64-T-002
Parameter Design Operating
Pressure Liquid Full ATM
Temperature 65°C Ambient
Capacity 0.52m*

3.3.3 Technical Description

The Hydrate Inhibitor Tank 113-64-T-002 is a rectangular stainless steel tank 1.0m wide, 0.7m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pump.
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The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor, all located on top of the tank.

Indication of the level in the tank is provided by a local Level Gauge 64-LG-102.

34 Hydrate Inhibitor Injection Pump 113-64-PM-010
Refer to P&ID: PHM-113-FE-007 Chemical Injection.
3.4.1 Function
Hydrate Inhibitor Injection Pump 113-64-PM-010 delivers methanol to the production flowline
upstream of the choke during start-up or the well. A pump will be provided for each well as the
wells are installed.
3.4.2 Technical Data
For details of the design and operating parameters, refer to Table 1A-2.4 — Design and
Operating Parameters Hydrate Inhibitor Injection Pump 113-64-PM-010.
Table 1A-2.4 — Design and Operating Parameters Hydrate Inhibitor Injection
Pump 113-64-PM-010
Parameter Design Operating
Pressure 227.5barg 100 to 200barg
Temperature 65°C Ambient
Capacity 0to 10I/h
Stroke rate 112 strokes per minute
Power 0.75kW
3.4.3 Technical Description
The Hydrate Inhibitor Injection Pump 113-64-PM-010 is a LEWA Type LDCH1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.
The pump is fitted with a suction strainer, a calibration gauge and a discharge pulsation damper.
The wetted parts of the pump are manufactured from stainless steel and the diaphragm is of
E.
The pump is driven through gearing by an electric motor, which is operated through controls
positioned at the pump.
Discharge pressure is indicated locally on local Pressure Gauge 64-PG-102.
For details of the injection pump control and protection, refer to Paragraph 4.0 Instrumentation
and Control.
3.5 HP Flare Drum 113-16-V-005 and Flare
Refer to P&ID: PHM-113-FE-008 HP Flare System.
3.5.1 Function
The HP flare drum receives the fluids from the flare header. The gas vapours are routed to the
HP flare stack, and the collected liquids are manually drained to a sump for disposal.
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3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-2.5 — Design and
Operating Parameters HP Flare Drum 113-16-V-005.

Table 1A-2.5 — Design and Operating Parameters HP Flare Drum 113-16-V-005

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

Parameter Design Operating
Pressure 10.35barg/Full Vacuum 0-0.5barg
Temperature (Max/Min) -46°C to 85°C 0 to ambient
Gas Flow Capacity 5.5MMscfd Up to 5.5MMscfd

3.5.3 Technical Description

HP flare drum is a vertical vessel with a diameter of 1.018m and has a height of 2.0m,
tan to tan. The flare stack with the flare tip is mounted on top of the flare drum, positioning the
flare tip 40m above the ground. The top of the vessel has a 0.8m high truncated cone to reduce
the flow path from the vessel diameter down to the diameter of the flare stack.

Fluids, primarily gas, from the HP flare collection header enter the vessel through a 200mm inlet
nozzle on the side of the vessel.

The gas leaves the vessel through a 355.6mm outlet nozzle located on the top of the vessel and
flows directly into the flare stack. The stack directs the gas through a vertical 150mm line to the
flare tip where the gas is burnt at a ZEECO MJ6 flare tip.

The liquids leave the vessel under manual control through a 50mm outlet nozzle located on the
bottom of the vessel and flow to a drain sump.

A 50mm purge point is provided on the dead end of the flare header which has fittings and
isolation valve for connection to a temporary nitrogen supply. The flare header slopes towards
the flare drum to ensure pockets of liquid do not collect anywhere in the collection system.

A 600mm manway on the side of the vessel provides access to the internals for inspection and
maintenance.

Level Gauge 16-LG-101 provides local indication of the liquid level.

For details of the HP Flare drum control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

The flare tip has a two pilot burner which are supplied through a 25mm line with LPG from a
bottle bank. The fuel gas supply pressure for the burner is regulated by a Pressure Regulator
PCV-01.

The pilots are ignited by high energy spark plugs supplied with power from a transformer in the
local auto ignition panel at the base of the flare.

INSTRUMENTATION AND CONTROL

Corrosion Inhibitor Tank 113-64-T-001
Refer to P&ID: PHM-113-FE-007 Chemical Injection.

4.1.1 Level Monitoring and Protection

Level Switch 64-LS-102 on the corrosion inhibitor tank provides a low level trip to the SDS to
stop the pump.
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4.4

4.5

Corrosion Inhibitor Injection Pump 113-64-PM-001
Refer to P&ID: PHM-113-FE-007 Chemical Injection.

4.2.1 Pump Controls

The Corrosion Inhibitor Injection Pump is operated manually using the stop/start pushbuttons at
the pump. Low level in the tank will trip the pump at the MCC.

4.2.2 Pressure Protection

The discharge side of the pump is protected against overpressure due to blocked outlet by a
single Relief Valve 64-PSV-101 which is set to relieve back to the tank at 105barg.

Hydrate Inhibitor Tank 113-64-T-002

Refer to P&ID: PHM-113-FE-007 Chemical Injections.

4.3.1 Level Monitoring and Protection

Level Switch 64-LS-104 on the hydrate inhibitor tank provides a low level trip to the SDS to stop
the pump.

Hydrate Inhibitor Injection Pump 113-64-PM-010
Refer to P&ID: PHM-113-FE-007 Chemical Injections.
4.41 Pump Controls

The hydrate inhibitor injection pump is operated manually using the stop/start pushbuttons at the
pump. Low level in the tank will trip the pump at the MCC.

An interlock with the choke closed position transmitter prevents the pump from being started
until the choke valve is cracked open.

4.4.2 Pressure Protection

The discharge side of the pump is protected against overpressure due to blocked outlet by a
single Relief Valve 64-PSV-102 which is set to relieve back to the tank at 227.5barg.

HP Flare Drum 113-16-V-005 and Flare

Refer to P&ID: PHM-113-FE-008 HP Flare System.

4.5.1 Level Monitoring and Protection

Level Transmitter 16-LT-101 on the HP flare drum provides indication of level on the display in
the Wellpad A control room.

Level Switch 16-LS-102 on the HP flare drum provides a high level alarm which is audible and
visible at the well site.

4.5.2 Auto Ignition Panel 113-16-S-008

Refer to P&ID: PHM-113-FE-008 HP Flare System.

The auto ignition panel monitors the flame at the pilot burners and provides the controls to
relight the burners should they become extinguished.

The following controls are provided on the control panel:
* Control Panel On/Off Switch

Power On Lamp (white)

Pilot 1 Low Temp (red)
Pilot 2 Low Temp (red)
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* Auto/Off/Manual Selector Switch for Pilot 1
* Auto/Off/Manual Selector Switch for Pilot 2

Each pilot burner is provided with two Thermocouples 16-TE-101A/B and 16-TE-102A/B to
monitor the temperature at the burner to identify if the pilot is burning. Only one thermocouple is
in use the second is a spare. The thermocouples provide input to low Temperature Switches 16-
TSL-101 and 16-TSL-102, which provide the input to the control panel. Flame failure is repeated
through a common alarm on the DCS.

The signal illuminates the red warning lamp for the burner and if Auto is selected on the
Auto/Off/Manual Selector Switch for the pilot the signal will initiate ignition of the pilot for a set
duration.

The operator can light a pilot burner manually by holding the Auto/Off/Manual Selector Switch in
the manual position until the burner is lit. When the switch is released it returns to the Off
position.

Power for the ignition spark plugs is provided from a high energy source in the control panel.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

5.1.1 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
« Corrosion inhibitor
* Methanol

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

5.1.2 Hazardous Sources

Table 1A-2.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Utilities System.

Table 1A-2.6 — Hazardous Sources

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

Hazard Source Hazardous Event Effect Control
Methanol and | Chemical Potential for injury Potential for Inspection and
corrosion Injection due to contact with | personnel injury maintenance
inhibitor under | pumps hazardous liquids routines
pressure

Flammable liquid

Iégzlsa’i:;lfment and release and
potential for
release of

flammable liquids fire/explosion

Hydrocarbon Flare system Loss of Flammable gas Inspection and
gas containment and release potential for | maintenance
release of fire/explosion routines

flammable gas
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Hazard Source Hazardous Event Effect Control
HP Flare Pilot burner
extinguished monitoring
Explosive Vented gas Flash back in the Potential for Purge flare
mixture in the flare system personnel injury system
flare system potential for completely
fire/explosion before venting

Explosion in the
flare system

gas into the flare

High Voltage Flare ignition Damage to Potential for Inspection and
electricity system insulation personnel injury maintenance
and electric shock | routines

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the flare system for the introduction of hydrocarbon gas, it is necessary to remove all
air from the system. Nitrogen is utilized for this purpose. Similarly, when preparing equipment for
maintenance, nitrogen may be used to purge hydrocarbons from the system before breaking
containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen
must be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to
operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN PERSONS
EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING NITROGEN, CARE
SHOULD BE TAKEN TO ENSURE THAT NITROGEN ESCAPES ARE DISPERSED AND NOT
ALLOWED TO COLLECT IN ENCLOSED AREAS.

CASE OF BREAKING OF CONTAINMENT, MERCURY DRAGGER TUBE SHOULD BE USED
TO VERIFY TRACE OF MERCURY. IF THE TRACE IS ABOVE 0.05MG/M3, PROTECTION
MUST BE WORN. REFER TO PH-10-HS-SWP-00029; SAFE WORK PRACTICES FOR
MERCURY CONTAMINATED MATERIAL.
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PH-10-OP-SOP-00001A-02 Standard Operating Procedure of the Well Pad A process

Utilities

6.2 Vendor Documentation

Document Number Document Title
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LA05-2620-DS-204-04

Pump Data Sheets

LA05-2620-DS-204-03
LA05-2620-DS-202-01

Pump Data Sheets
Tank Data Sheets

LA05-2620-DS-202-02 Tank Data Sheets

- Auto Ignition Panel Data Sheet

6.3 Engineering Drawings (PFDs, UFDs and P&IDs)

Document Number
PHM-113-FP-010

Document Title

Sinphuhorm Wellpad A PFD — Chemical injection System

PHM-113-FP-011
PHM-113-FE-007

Sinphuhorm Wellpad A PFD — HP Flare System

Sinphuhorm Wellpad A P&ID — Chemical Injection

PHM-113-FE-008 Sinphuhorm Wellpad A P&ID — HP Flare System
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.0 INTRODUCTION

11 System Purpose/Function
The Utilities on Wellpad A are provided to provide power, process control, and limited life support
on the site.

1.2 Primary Components

Wellpad A utilities are comprised of the following Primary Components:

Tag No Equipment Title/Description
113-ET-51-3101 22KV to 400V, 160 kVA Transformer
113-ES-51-3101 400 Volt Motor Control Centre
113-EG-52-3101
113-ER-52-3301

113-17-T-001

109kW, 400V, 3 phase Emergency Diesel Generator
10kVA, 230V, 1 phase UPS
Service Water Tank

13 Primary Interfaces
Input Interfaces:
e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
Output Interfaces:

o Wellpad A — Process (refer to Section 1.0A of this manual)

20 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 1A-3.1 — Wellpad A Electrical Schematic.
Electric power is supplied to Sinphuhorm Wellpad A by overhead provincial power grid cable
supplying 22kVolts 3 phase at a frequency of 50Hz.
The incoming electrical power from the overhead lines is passed through a 160kVA transformer to
step the voltage down from 22kVolts to 400 volts.
The emergency generation facilities are provided to ensure the continued operation of emergency
systems in the event of loss of the main electrical power  supply.
The generator is connected to the same bus as the main imported power. An interlock is provided
on the generator breaker and the transformer incomer breaker to ensure both breakers are not
closed at one time.
A UPS system is provided to maintain power to the automation and safety systems during
transient power outages for a period of two hours.

The control facilities for Wellpad A are an extension of the system located in the Gas Processing
Plant.

The service water system provides water for the toilets and wash basins in the control building.
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22 Primary Flow Description

221 Systems

For the purposes of this document, Wellpad A utilities are separated into sections as follows:
« Power generation and Distribution
* Control Facilities

* Service water

222 Power Generation and Distribution Facilities
Refer to PHM-113-ED-010 — Wellsite PH5 Overall Single Line Diagram.

In normal operation electricity is supplied via overhead power cables to the Wellpad A
by the Provincial Electricity Authority (PEA) in Thailand from the grid. PEA supplies the electrical
power at 22kV, 3 phase, and 50Hz. On entering the wellpad area the electricity is fed through a
drop out fuse and metering facility, and connects to the step down Transformer 113-ET-51-3101,
which reduces the voltage from 22kV to 400V. The overhead lines are provided with a lightening
arrestor to protect the supply to the gas plant. The above equipment is provided by PEA.

From the transformer the power at 400V is fed to the 400V Motor Control Centre 113-ES-51-3101
which has a single bus.

In the event of a power failure on the Provincial Electricity Authority grid system or power import
facility an Emergency Diesel Generator 113-EG-52-3101 has been installed.

The generator is rated at 109kW, 400V, 3 phases with a neutral and 50Hz. The generator is a self
contained unit which includes a diesel day tank that can hold sufficient diesel for eight hours
running on full load.

On loss of power to the 400V MCC, the emergency generator is started automatically and the
generator breaker is closed. The associated interlock opens the incomer breaker on the imported
supply as the emergency generator breaker closes to isolate the bus from the normal supply.

Where an interruption to supply is not acceptable for systems such as safety and control systems
the system is supplied from a battery backed UPS.

223 Control Facilities

The control facilities for Wellpad A are housed in the MCC/Technical Room located in a building
on the West side of the site. The building also includes the battery room, emergency generator
room and the wellhead control panel room along with HVAC system toilet and shower.

The facilities at the Wellpad are monitored and controlled through a Remote Site PCSS which
connects to the PCSS at the gas processing plant located approximately 64km from the site.
Communication for the control system is via a data link between the GPP and the wellpad.

Signals to and from equipment on site are connected to the PCSS at the Marshalling Cabinet 113-
EK-75-0100. A system cable connects the marshalling cabinet to the PCSS System Cabinet 113-
EC-75-0100 which holds the control cards and communications facilities for the PCSS. The PCSS
system is provided with power from the 230V AC UPS.

Status information from the MCC and HIPPS is communicated through a serial link to the System
Cabinet for display on site and at the GPP.

Control signals are provided to the MCC and the WHCP from the Marshalling Cabinet through
hard wired connections. The signals to initiate USD, PSD and ESD at the WHCP are included in
these signals.

A separate cabinet 113-EC-51s provided for the HIPPS system. As for the control facilities HIPPS
status signals are provided to the PCSS system cabinet and other connections are hard wired to
the field devices.
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224 Service Water

Service water for use on the site is stored in an elevated Service Water Tank
113-17-T-001. From the tank water is routed to the toilet, washbasins and shower.

When required, the tank is filled from a tanker through a filling connection line at main gate area to
the water tank.

3.0 EQUIPMENT DESCRIPTION

341 Transformer
Refer to PHM-113-ED-010 Wellsite PH5 overall Single Line Drawing.
3.1.1  Function

The function of the transformer is to transform the voltage supplied to Wellpad A from 22kV to
400V.

3.1.2  Technical Data

For details of the design and operating parameters, refer to Table 1A-3.1 — Design and Operating
Parameters Transformer 113-ET-51-3101.

Table 1A-3.1 — Design and O ing F T 113-ET-51-3101
Parameter Design Operating
Power 160kVA Up to 160kVA
Incoming Voltage 22kV 22kV
Outgoing Voltage 400V 400V

3.1.3 Technical Description

The transformer is a, three phase ‘Delta’ connected primary and Y’ connected secondary dry type
transformer is rated at 160kVA which is pole mounted at the site boundary.

To enable the incoming circuit to be isolated there is an HV Disconnecting Chamber fitted with an
air insulated fuse load break disconnecting switch, provided on the primary side of the
transformer.

An externally operated tap changer for off circuit operation is provided on the primary windings of
the transformer, all tappings are rated for full power. The tap changer allows a +5% change of
transformer output voltage in 2.5% steps.

3.2 400V Motor Control Centre 113-ES-51-3101
Refer to PHM-113-ED-010 Wellsite PH5 overall Single Line Drawing.
3.21 Function

The 400V Motor Control Centre receives the 400V, 3 Phase supply from the import transformer
and distributes the power to the various feeders, motor control circuits, lighting and small power
distribution.

3.22 Technical Data

For details of the operating parameters, refer to Table 1A-3.2 — Design and Operating Parameters
400V MCC.113-ES-51-3101.
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Table 1A-3.2 - Design and Operating Parameters 400V MCC 113-ES-51-3101
Parameter Design Operating
Voltage 1000V 400V
Current 300A -
Short Circuit Current 25KA for 1 second -
Control Supply 110V DC and 230V AC -

3.2.3 Technical Description

The 400V Motor Control Centre 113-ES-51-3101 is a steel cabinet sectionalised into separate
compartments which house the breakers, switches and protection devices required to control
distribution of power. The MCC is located in the MCC/Technical Room.

Three pole Air Circuit Breakers (ACBs) are used to switch the incoming supplies from the step
down transformer and the emergency generator.

The ACBs are withdrawable and provided with safety interlocks so that it is not possible to
withdraw or insert when the switching device is closed. Each ACB is provided with a lock off
facility to padlock the breaker in the off or isolate position.

The two incomer breakers are provided with metering panels in addition to protection devices.

An electrical interlock is fitted to control operation of the transformer incomer and emergency
generator breaker.

An 110V DC supply is provided throughout the switchboard for operation of the following:
« Breaker Tripping and Closing
* Protection and Control circuits
« Breaker Spring Charging
In addition there is a 230V AC single phase supply bus for the space heaters and control devices.

Moulded Case Circuit Breakers (MCCBs) and Motor Protection Circuit Breakers (MPCBs) are
providing to switch power to the various loads on the MCC section of the panel.

In general the three poles, fuse-free, MCCBs are provided to switch power to the small power
distribution boards and control panels. An MCCB of rating below 400A for a feeder is equipped
with thermal and magnetic trip units. If the MCCB is rated above 400 V it is equipped with an
adjustable electronic solid-state trip device with monitoring, ammeter readout, complete test
facilities and protective features.

The MPCBs are used for motor feeders and include an adjustable magnetic trip unit for short
circuit protection. The Motor Starters cater for ‘Direct-on-Line’ with full voltage start or ‘Soft Start'
which provides a reduced voltage for motor start. Provisions are also made for Star-delta
switching and variable speed drives (VSD).

In order to attempt to maintain the power factor within the range of 1 to 0.8 when the emergency
generator is in use, an Automatic Power Factor Regulator (APFR) is installed connected to Single
Bus Bar. The APFR switches five banks of capacitors to increase the power factor as the load
becomes inductive. A coil is included in the connection to each capacitor bank to reduce the
current surge as the bank is switched in and out of service.
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3.3 Emergency Generator 113-EG-52-3101
3.3.1  Function

Refer to: PHM-113-ED-010 Wellpad PH5 overall Single Line Drawing and P&ID
PHM-113-FE-010.

In the case of a power failure on the imported electricity supply an emergency generator 113-EG-
52-3101 starts automatically to supply power to the MCC.

This emergency generator is rated at 109KW, 400V, 3 Phase and neutral at 50Hz.
when the emergency generator is used to energise the MCC power from the import transformer
must be disconnected.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-3.3 — Design and Operating
Parameters Emergency Generator 113-EG-52-3101.

Table 1A-3.3 — Design and O i gency
113-EG-52-3101
Parameter Design Operating
Engine Output 106kW (142bhp) -
Fuel Consumption 26l/hr -
Fuel Tank Capacity 340 litre -
Speed 1500rpm -
Voltage Output 400V, 3 Phase 50Hz -
Power Output 109kW -

3.3.3 Technical Description

The diesel engine driver is manufactured by Cummins and is a Model 6BTA5.9-G2 unit, which is a
four stroke engine with six cylinders in line. The engine is aspirated by an exhaust driven
turbochargers provided with water cooled after coolers. A rig-saver device is provided on the air
intake to shut off the combustion air supply to the engine on engine over speed.

Fuel for the engine is stored in a 340 litre fuel tank in the base of the generator package. The
injector pumps are controlled electrically from the governor and supplied with fuel by a low
pressure fuel pump. The fuel is filtered and passed through a water separator before flowing to
the suction of the pump. Excess fuel from returned through a back pressure valve to the day tank.

This engine is water cooled, and has an engine driven air blast cooler to cool the circulating
coolant. The coolant is circulated by an engine driven pump.

The engine has wet sump lubrication with an engine driven pump provided to feed lube oil under
pressure to the bearings.

A battery powered electric start motor starts the diesel engine. The Valve Regulated Lead Acid
batteries in the battery pack are charged by a battery charger powered from the emergency
switchboard or alternatively from a small alternator mounted on the engine. The batteries provide
sufficient capacity to perform six consecutive 15 second cranking cycles with a 15 second rest
between each crank.

The engine drives a Stamford UCi274G alternator, which is directly coupled to the engine. The
alternator is a synchronous AC generator with rotary brush less excitation system and Permanent
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3.4

Magnet Generator (PMG) pilot exciter. The alternator generates three phase power at 400V, and
with a frequency of 50Hz. Cooling is provided by forcing air through the alternator using a fan
mounted on the rotor.

The voltage output from the alternator is controlled by a MX321 Automatic Voltage Regulator
which controls the current in the rotating field coils on the rotor. The alternator is rated for an
output of 10 kVA with a power factor of 0.8.

UPS 113-ER-52-3301-A/B

3.41 Function

Refer to PHM-113-ED-010 Wellpad PH5 overall Single Line Drawing.

The UPS is a battery backed power source which provides power to critical systems in the plant
which can not tolerate a break in supply. When main and emergency power is lost, the batteries
continue to provide power to the inverters in the UPS, maintaining the AC supply without
interruption.

3.42 Technical Data

For details of the design and operating parameters, refer to Table 1A-3.4 — Design and Operating
UPS 113-ER-52-3301-A/B.

Table 1A-3.4 - Design and Operating Parameters UPS 113-ER-52-3301-A/B
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Parameter Design Operating
Supply Voltage 400V AC, 3 phase, 50Hz -
Output Voltage 230V AC, 1 phase, 50Hz -
Operating Time on Battery 2 hours -
Inverter Rated Output 10kVA (each) -
Bypass Rated Output 10kVA -

Fault Tolerance 50kA rms for 1 sec -

Frequency Tolerance +0.1% -
Voltage Tolerance +1% -
Battery Volts 220V -
Battery Capacity 2V 200 Ah/10h @ 20°C -

3.43 Technical Description

The AC UPS system is provided by Gutor Electronics and has a 230V AC Single phase output.
The UPS is located in the MCC/technical Room and is comprised of two 100% UPS systems and
a single 100% bypass transformer. The output from the UPS is fed to the 230V AC UPS
distribution board 113-EB-52-35301 which supplies power to the various users.

Each UPS unit consists of:

« Rectifier/Charger * Bypass Transformer

o Inverter « Static Bypass Switch
* 100% Battery Bank * Manual Bypass Switch
* The bypass facility consist of:
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In each UPS the Rectifier/Charger receives three phase power from the Emergency Bus Bar B at
400Volts AC which is rectified to produce a 225V DC which is to provide
DC power for the inverter and to charge the associated 220V battery Pack.

The inverter converts the 220V DC to a 230V AC single phase 50Hz supply and has a rated
output of 40kVA.

If the main input to the rectifier/charger fails the battery continues to supply the 220V DC power to
the inverter to maintain the 230V AC output for at least 2 hours without interruption. When main
power is restored the DC power to the inverter is again supplied from the rectifier/charger and at
the same time the batteries are recharged.

The bypass transformer also receives three phase power from the Bus Bar at 400Volts AC and
produces a 230V AC single phase 50Hz output rated at 10kVA.

The two inverters are continuously synchronised with the bypass transformer, sensing being
through the static switch. If there is a fault affecting the two 100% inverters, the supply is
automatically switched to the bypass transformer by the static switch within a quarter cycles. The
static switch is a high speed solid state switch which can transfer the load between inverters and
bypass transformer without noticeable effect on the supply.

The static switch also monitors inverter performance and for alarm conditions and will perform a
transfer to protect the UPS from damage caused by a current fault or a short circuit.

The two 100% battery packs are located in a battery room on the end of the substation are sized
for HOLD Ah and comprised of valve regulated lead acid batteries. Each battery pack can be
isolated from the associated rectifier/charger and inverter by a MCCB fitted with a shunt trip to
allow remote tripping of the batteries.

The manual by pass switch allows the two inverters and static switch to be totally isolated from the
bypass transformer for maintenance purposes.

The AC distribution board is consists fully insulated bus bars with miniature circuit breakers (MCB)
and moulded case circuit breaker (MCCB) feeders. On the distribution board the main circuit
breaker has over current and earth fault monitoring with auxiliary contacts to indicate operation of
the device. These contacts are wired to the UPS display diagnostic system.

Service Water Tank 113-17-T-001

3.51 Function

Refer to P&D: PHM-113-FE-010 Wellpad A Service Water and Power Generation.

The service water tank is provided to hold water on the site for washing and sanitary purposes.
3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1A-3.5 — Design and Operating
Parameters for Service Water Tank 113-17-T-001.

Table 1A-3.5 — Design and Operating Parameters Service Water Tank 113-17-T-001

Parameter Design Operating
Capacity 2.0m* -
Elevation Above Ground 2.5m -

Dimensions L/W/H 1.5m/1.5m/1.5m -
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4.0

4.1

4.2

3.5.3 Technical Description

The service water tank is a steel tank lined with bitumen 1.5m wide/1.5m deep and 1.5m high
supported on a concrete structure which raises the base of the tank to 2.5m above the ground.

The tank is filled from a tanker through a fill nozzle fitted with a non return valve and hose
connection.

Water leaves the vessel through a 50mm line fitted with an isolation valve.
An overflow line with a 300mm water seal is provided from the side of the tank.

Level in the tank is indicated locally on a Level Gauge 17-LG-101 on the side of the tank.

INSTRUMENTATION AND CONTROL

400V MCC 113-ES-51-3101
Refer to PHM-113-ED-010 Wellsite PH5 overall Single Line Drawing.
4.1.1 Power Metering and Protection

The incomer breaker and the emergency generator breaker each have a metering panel which
displays the following:

o Power (kW)

* Resistive Power (kVA)

« Reactive Power (kVAR)

« Power Factor (Cos ®)

e Frequency (Hz)

e Current (per phase) (A)

* Voltage (per phase through a selector switch)
e Watt hours (Wh)

e Hours (h)

« Reactive kVA hours (KVArh)

* The current readings of power, voltage and amperes are repeated in the control room on
the DCS.

Overcurrent and earth fault detection devices are provided on the bus side of each incomer
breaker to trip the associated breaker if a fault is detected.

An interlock is provided on the incomer breakers from the transformer and emergency generator
which allows only one of the breakers to be closed at any time.
4.1.2  Motor Control

Each motor supply cubicle is provided with a Starter Control Unit (SCU) which is energised from
the 110V DC supply and communicates with other SCUs and the DCS through a Modbus RTU.
The SCU controls the start of the motor through a starter which can be either a Direct on Line
starter or provide a soft start through an Auto transformer. The starter is also connected to the
On/Off/Auto switch located by the motor in the field.

Emergency Diesel Generator
Refer to PHM-113-ED-010 Wellpad PH5 overall Single Line Drawing.
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4.21 Emergency Generator Control Panel
The emergency generator is controlled from a control cabinet located in the substation.

Mounted in the front of the control cabinet is the Power Command Controller PCC2100 which is a
microprocessor-based generator set monitoring, metering, and control system. The controller
provides an operator interface to the generator set, voltage regulation, governing, and protective
functions. Control power for the controller is derived from the UPS.

The operator panel includes a series of LEDs to allow the operator to view the general status of
the generator set. The functions displayed include:

Green LEDs to indicate:
« Generator set running operating at rated voltage and frequency
* Remote start signal received
* Red LEDs to indicate:
*  Not-in-Auto mode (flashing)
e Common shutdown
o Low Oil Pressure Shutdown
e Overspeed Shutdown
Amber LEDs to indicate:
o Common warning
* Low Oil Pressure Warning
e High Engine Temperature Warning
* Fail To Start
The following Switches are provided on the controller:

Off/Manual/Auto Mode Control Switch — When the switch is selected to Manual or off, the ‘Not in
Auto’ lamp on the panel flashes. If Auto mode is selected, the generator set can be started
automatically when power is lost on the normal bus bar.

Manual Run/Stop Control Switch — When the mode control switch is in the Manual position and
the Manual Run /Stop switch is pressed, the Gi set will start, i iately. If the generator
set is running in the Manual mode, pressing the Run/Stop switch will cause the generator set to
shut down after a cool down at idle period.

Panel Lamp/Lamp Test Control Switch — Depressing the panel lamp switch will cause the panel
illumination to operate for approximately 10 minutes. Pressing and holding the switch will
sequentially illuminate all LEDs on the panel to confirm proper operation of these components.

Emergency Stop Button — Pressing the emergency stop button causes the generator set to shut
down immediately. The generator set is prevented from running or cranking with the switch
pressed in.

The control panel is equipped with an AC metering panel composed of a series of
LEDs configured in bar graphs for each function. The LEDs are colour coded, with green
indicating normal range values, amber for warning levels, and red for shutdown conditions. Scales
for each function are in % of nominal rated values.

The nine bar-graphs provide the following displays from left to right:
e Simultaneous Current in each phase (3 bars)

« Power (1 bar)
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* Power Factor (1 bar)
e Frequency (1 bar)
* Simultaneous Voltage on each phase (3 bars)

The control panel is also provided with an alphanumeric display capable of displaying two lines of
data with approximately 20 characters per line. The display is accompanied by a set of six
membrane switches, three each side of the display, that are used by the operator to navigate
through control menus, and to make control adjustments. All adjustments to volts, frequencies etc
are made via the display panel.

All data on the display can be viewed by scrolling through screens with the navigation keys. The
display shows all active fault conditions, active and inactive, with the latest displayed first.

The display panel has a screen-saver timer that turns off the display after 30 minutes of inactivity.
Touching any key will turn the screen back on.

4.2.2 Engine Control

Remote Start Mode — On loss of power at the switchboard the controller automatically starts the
generator set immediately and accelerates the unit to rated speed and voltage by careful control of
the engine fuel system and alternator excitation system.

Data Logging — The controller maintains a record of manual control operations, warning and
shutdown conditions, and other events. The control also stores critical engine and alternator data
before and after a fault occurs, for use in evaluating the root causes for the fault condition.

Cycle Cranking — The controller limits the number of start attempts to be made,
the duration of each crank and the duration of the rest period between cranks.
The number of start attempts and durations are configurable.

Time Delay Stop (Cool-down) — Configurable for time delay of 0 to 10 minutes prior to ramp to idle
or shut down after signal to stop in normal operation modes.

Engine Governing

The integrated digital governor drives the engine fuel control valve. The following features are
available in the governing system:

Isochronous Governing — Controls engine speed within plus or minus 0.25% for any steady state
load from no load to full load. Frequency drift will not exceed plus or minus 0.5% for a 60°F (33°C)
change in ambient temperature over an 8 hour period

Temperature Dynamics — Modifies the engine fuel system (governing) control parameters as a
function of engine temperature. Allows engine to be more responsive when warm, and more
stable when operating at lower temperature levels

Smart Idle Mode — Engine governing can be regulated at an idle speed for a programmed period
on automatic stop of the engine or in manual mode. In an automatic mode, the control will bypass
the idle period if the engine at a low load level for sufficient duration for cool-down. During idle
mode engine protective functions are adjusted for the lower engine speed, and alternator function
and protections are disabled. Idle speed can be initiated by the operator when the generator set is
running in the manual mode

4.2.3 Alternator Control

The controller includes an integrated 3-phase line-to-neutral sensing voltage regulation system
which performs the following functions:

Digital Output Voltage Regulation — Regulates output voltage to within 0.5% for any loads between
no load and full load. On engine starting, or sudden load application, voltage is controlled to a
maximum of 5% overshoot over nominal level
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Fault Current Regulation — Regulates the output current on any phase to a maximum of 3 times
rated current under fault conditions for both single phase and three phase faults. The regulation
system will drive a permanent magnet generator (PMG) to provide 3 times rated current on all
phases for motor starting and short circuit coordination purposes

UPS 113-ER-52-3301A/B

Refer to PHM-113-ED-010 Wellpad PH5 overall Single Line Drawing.

4.3.1  UPS Control Panel

The controls for the UPS are located in a panel located in the front door of the UPS cabinet. The
panel is divided into four sections.

The top left section is the system panel, which shows the current operation status of the major
components of the system on a schematic of the system.

The top centre section is the Operations section which includes buttons for turning the system on
and off and a lamp test button for checking if all LED indications function properly.

The top right section is the display unit which consist of a LC display, an alarm LED,
an acoustic alarm and a key-pad. With this the operator can set following operational parameters,
obtain a list of measurement data, and get access to the event and alarm log.

The lower section of the panel is the alarm indication panel the respective LED lights up, when an
alarm has occurred. The following alarm LEDs are included:

* Rectifier Mains Failure
o Rectifier Failure

* DC Out of Tolerance
* Battery Operation

« Battery discharged

e Battery disconnected
o Inverter Fault

e Overload Inverter/Bypass
o Inverter Fuse Blown

e Asynchronous

* Bypass Mains Fault

e Manual Bypass ON

e Over-temperature

* Fan Failure

« EAinhibited

* ENinhibited

e Power Supply Fault
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5.0

5.1

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements
5.1.1 Electrical Safety

Only qualified and authorised personnel can work on or near exposed energised parts of electrical
equipment that operate at voltages of more than 50V AC and/or 110V DC.
The personnel must be trained for the task to be performed.

Personnel working on or near to electrical equipment shall adhere to the following:
Only qualified and authorised personnel must perform isolation/de-isolation of electrical equipment
Adhere to the Electrical Safety Rules and Procedures

Have knowledge of the construction and operation of specific electrical equipment and the
hazards involved

Proper use and maintenance of test instruments and knowledge of their rating limits

Appropriate alerting techniques, such as signs, tags, and barricades for warning and protecting
other personnel from electrical hazards.

All'incidents or accidents of an electrical nature shall be reported to the supervisor of the work
who shall ensure that it is investigated and reported.

All potentially dangerous situations or conditions involving electricity, and all cases of electrical
equipment suspected of being in an unsafe condition, must be reported immediately to the
Supervisor for investigation.

In all cases, any electrical equipment that gives rise to a dangerous or potentially dangerous
situation shall be removed from service, isolated, and tagged ‘Do Not Use’.

The equipment shall remain out of service until it has been investigated and deemed safe by an
Authorised Electrical Person.

5.1.2 Chemicals

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment necessary
when handling the chemicals.

The precautions detailed must be adhered to at all times.
5.1.3 Hazardous Sources

This section of the procedure identifies the potentially hazardous sources associated with the
Power Generation and Distribution System and describes the adverse effects that may result from
exposure to them.

The hazardous sources, which may be present under upset conditions, are detailed in
Table 1A-3.6 — Hazardous Sources.

5.1.4 Hazardous Sources

Table 1A-3.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Utilities System.
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Table 1A-3.6 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
High and Low | Switchboards, Incorrect operation | Electric shock Restricted
voltage transformers, of equipment Equipment damage | access
electricity UPS and (operation of
(50V to 22kV) | generator electrical

equipment by
AEPs)
Static upPs Failure to ensure Electric shock Restricted
electricity that equipment is Equipment damage | ACC€sS
fully discharged aup 9 (operation of
prior to electrical
maintenance equipment by
AEPs)
Diesel oil Storage tank Loss of Slip hazard, Routine
and diesel lines | containment potential for inspections
Oil mist personnel injury
Equipment damage | Preventive
maintenance
Equipment Diesel engine Loss of control Potential for Routine
with _moving/ driven Missing guards personnel injury inspections
rotating parts generator Preventative
maintenance
Hot engine Diesel engine Contact with hot Potential for serious | Insulation policy
exhausts driven surfaces burns Use of personal
generator protective
equipment

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

There are no specific environmental requirements for the Power Generation and distribution
Systems.
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Process System Operational Manual

1.0 INTRODUCTION

11 System Purpose/Function

The Processing facilities on Wellpad B are designed to produce gas from one wellhead and
export the fluids to the Gas Processing Plant (GPP) via the manifold facilities at Wellpad A.

1.2 Primary Components
Wellpad B is located in the centre of the field and is comprised of the following Primary
Components:
Tag No Equipment Title/Description
111-00-Z-001 PH-3 Wellhead
111-30-S-001 Wellhead Control Panel (WHCP)
111-00-S-007 Portable Test Separator
111-62-V-003 Pig Launcher — Located at Wellpad B
113-62-V-005 Pig Receiver from Wellpad B — Located at Wellpad A
- Gathering Pipeline to Wellpad A
1.3 Primary Interfaces

Input interfaces:
e PCSS System (refer to SOP Volume 14 Process Control and Safety System)

« Power Generation System (refer to SOP Volume 1B-3 (Doc No: PH-10-OP-SOP-
000018-03))

* Chemical Injection (refer to SOP Volume 1B-2 (Doc No: PH-10-OP-SOP-00001B-02))
Output interfaces:

e Wellpad A (PH5) (refer to Section 1.0A of this manual)

e Vent System (refer to SOP Volume 1B-2 (Doc No: PH-10-OP-SOP-00001B-02))

2.0 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 1B-1.1 — Wellhead and Production i implified Overview

Wellpad B is equipped with one production wellhead with corrosion inhibitor/hydrate inhibitor
injection facilities and a wellhead control panel for control and shutdown requirements. Provision
has been made for three future wells. There is also provision for a portable test separator.

A pig launcher is provided for pigging of the gathering pipeline from Wellpad B to Wellpad A
where a pig receiver is located.
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Production Manifold

The purpose of the production manifold is to collect produced fluids from the wells and route them
via 8” diameter production header to the Gathering Pipeline to Wellpad A.

The production manifold at Wellpad A routes the fluids to the main pipeline for processing at the
Gas Processing Plant (GPP).

Chemical Injection

There is the facility to inject hydrate inhibitor of the choke valve. There is also a corrosion inhibitor
injection point downstream of the choke.

Wellhead Control

Wellhead Control Panel 111-30-S-001 houses the wellhead controls for the well. The wellhead
control panel is provided with hydraulic reservoirs, pumps, filters, piping, instruments, control logic
and controls to provide high, medium and low pressure hydraulic fluid to operate surface safety
valve, subsurface safety valve, wing valve, choke valve and shutdown valve.

Control of the wellhead valves can be carried out locally at the WHCP or remotely via the remote
Sensing-Process Control and Safety System ( RS-PCSS). The WHCP control panel logic sends
and receives signals to/from the GPP Process Control and Safety System.

222 Gathering Pipeline to Wellpad A

The 250mm diameter 4.4km long gathering pipeline exports production fluids from Wellpad B.
The gathering pipeline has a hydraulically operated outlet shutdown valve operated via the WHCP
and has the provision to use a pig launcher for inspection, maintenance and cleaning operations.

At Wellpad A, the gathering pipeline has a hydraulically operated inlet shutdown valve operated
via the WHCP and has the provision to use a pig receiver.

22 Primary Flow Description

Refer of the following P&IDs:
s PHM-111-FE-001 Wellhead Control Panel
¢ PHM-111-FE-002 Wellhead Details
s PHM-111-FE-004 Production Header
e PHM-111-FE-005 Pig Launcher
e PHM-113-FE-006 Pig Receiver from Wellpad B — Located at Wellpad A
2241 Production
Production Wellhead
The Wellpad has one (1) Production Wellhead 111-00-Z-001 with provision for a total of four (4)
wellheads.
The production tubing raises the reservoir fluids to the Production Wellhead located at
the surface.
At the well, the reservoir fluids are produced to surface through 4 %2 diameter productions tubing
to the Production Wellhead 111-00-Z-001.
The production wellhead is equipped with the following:

e Hydraulically operated Surface Controlled Subsurface Safety Valve (SCSSV)

e Manually operated master valve

o Hydraulically operated Surface Safety Valve (SSV)

e Hydraulically operated Wing Valve (WV)

e Hydraulically operated wellhead choke valve

« Chemical injection lines for injection of hydrate inhibitor and Corrosion inhibitor
The first isolation valve in each production string is the SCSSV, which is located in the production
tubing string at approximately 53-56mRT distance below the surface.
The valve is operated hydraulically from the WHCP from a high-pressure hydraulic supply and
fails closed on loss of hydraulic pressure.
The wellhead houses a manual block valve and then the SSV, which is the second hydraulically
controlled valve. The SSV valve is operated hydraulically from the WHCP from a medium
pressure supply and fails closed on loss of hydraulic pressure. The final valve on the tree is the
hydraulically controlled Wing Valve (WV), which is also controlled hydraulically from the WHCP a
medium pressure supply and fails closed on loss of hydraulic pressure.
The produced fluids flow through a then the hydraulically adjustable choke valve, which is used to
maintain back pressure on the well and set the flow from the well.
The choke valve is also used to bring a well into production in a controlled manner to avoid
damage to the well and upset of downstream equipment.
The produced fluids flow from the wellhead via a 6" diameter well flow line to the production
manifold.
Alternatively, if well testing is to be performed, the flow line has a facility to divert flow to a 150mm
diameter test manifold, which connects to a portable test separator on site. Following well testing,
the fluids from the test separator are routed back to the production manifold. The operator can
manually align valves to direct the output of the well to the test header.
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3.0 EQUIPMENT DESCRIPTION
3.1 Wellhead 111-00-Z-001
Refer to P&ID: PHM-111-FE-002 Wellhead Details.
3141 Function
Wellhead 111-00-Z-001 allows for isolation of production well and the flow control of the produced
fluids from the well.
31.2 Technical Data
For details of the design and operating parameters, refer to Table 1B-1.1 — Design and Operating
Parameters Wellhead 111-00-Z-001.
Table 1B-1.1 — Design and Operating Parameters Wellhead 111-00-Z-001
Parameter Design Operating
Pressure 85-227.5 barg 40 to 227.5barg
Temperature (Max/Min) - 34°C to 66°C
Capacity - -
Size 77-13 3/8” CSG -
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3.2

313 Technical Description

The wellhead supports the casing strings and production tubing and provides the mounting for the
Xmas tree.

The Wellhead Control Panel (WHCP) 111-30-S-001 controls Surface Controlled Subsurface
Safety Valve 00-SCSSV-101, Surface Safety Valve 00-SSV-102, Wing Valve 00-WV-103 and
Choke Valve 00-CV-104. The WHCP is described in Paragraph 3.2 Wellhead Control Panel 113-
30-S-001.

The SCSSV is a hydraulically operated shutdown valve located in the production string and is a
self equalising, full bore valve designed to avoid any restriction to flow. The valve is opened and
held in the open position by hydraulic pressure supplied by the WHCP.

If hydraulic pressure is lost or the operator initiates closure of the SCSSV, the spring in the
actuator forces the valve to the closed position.

The hydraulic control line to the SCSSV enters the casing through the wellhead and is attached to
the exterior of the production tubing. Closure of the SCSSV isolates the well from the surface
facilities.

The next valve in the flow path is the master valve, which is the lower valve in the
Xmas tree. This valve is a full bore manual block valve located directly below the Surface Safety
Valve (SSV).

The SSV is a hydraulically operated shutdown valve located above the master valve in the xmas
tree. The SSV is a full bore valve, which is opened and held in the open position by hydraulic
pressure supplied by the WHCP. On loss of hydraulic pressure the valve is moved to the closed
position by a spring in the actuator.

At the top of the tree there is a swab valve which is full bore manual isolation valve which has a
threaded section and a screw cap on the flange above the valve. This valve is only used when
access is required to the well bore to perform wire line or other invasive operations.

The well fluids leave the tree through the wing valve, which is mounted on the side of the tree
above the SSV. The wing valve is a hydraulically operated gate valve controlled by hydraulic
pressure supplied by the WHCP and is used to isolate the X-mas tree from the production
facilities.

Control of the well pressure and flow to the production manifold is through the hydraulically
operated choke valve, which is located down stream of the wing valve.
The choke valve position is set by a hydraulic stepping type actuator, which can drive the valve in
small increments in either direction. Hydraulic pressure for the actuator is supplied by the WHCP
and direction of travel is controlled by a four way solenoid valve.

Wellhead Control Panel 111-30-S-001

Refer to P&ID: PHM-111-FE-001 Wellhead Control Panel and SA/06/WHCP-B101C/4-1 Vendor
WHCP Schematic Diagram.

3.21 Function

The Wellhead Control Panel 111-30-S-001 houses the control logic for operation of the Surface
Safety Valves (SSVs), Surface Controlled Subsurface Safety Valves (SCSSVs), Wing Valves,
Choke Valves and Pipeline Shutdown Valves. The skid contains the hydraulic reservoir,
accumulators, pumps, filters, piping, instruments and provides the high, medium and low-
pressure hydraulic supplies to operate the actuators on the valves.

The panel also supplies the nitrogen for the zone 1 and 2 Fusible Plug Loops for fire protection of
the wellpad.

322 Technical Data

For details of the design and operating parameters, refer to Table 1B-1.2 — Design and Operating
Parameters Wellhead Control Panel 111-30-S-001.

Table 1B-1.2 — Design and Operating Parameters Wellhead Control Panel

111-30-S-001

Parameter Design Operating
Reservoir Capacity 100 Lter or 0.1 m®
Accumulator Capacity 38l each
Accumulator Pressure 413barg each
MAWP High 413barg
MAWP Medium 413barg
MAWP Low 200barg
Size 3.25m x 1.2m x 2.10M

3.2.3 Technical Description

The WHCP contains the electronic control equipment, hydraulics and nitrogen supply for
protection, operation and control of the production wells. Each well has its own well control panel
slot.

The well control panel performs the following functions:

e Provides a HP 350barg hydraulic supply for operation of the SCSSVs which can be
opened and closed individually from the WHCP

* Provides an MP 300barg hydraulic supply for operation of the SSVs and WVs. Which can
be opened and closed individually from the WHCP

o Performs the logic governing the sequence of operation of the SCSSV, SSV and WV

e Provide 190barg hydraulic pressure for operation of the choke valves. Individual well

choke valves can be stepped open and closed individually from the WHCP or remotely
from the DCS

e Provide 190barg hydraulic pressure for operation of the gathering pipeline shutdown
valves.

e Provide 6.0barg low pressure hydraulic control supply for the pilots which switch the
supply to the SCSSVs, SSVs and WVs
e Provide nitrogen at a pressure of 8barg for operation of the zone 1 and 2 fusible
plug loops
* Provide for selection and control of the HP and MP hydraulic pumps
The electronic controls are linked to the Distributed Control System (DCS) and the Process

Safety System (PSS) the Remote Sensing-Process Control and Safety System( RS-PCSS). DCS
and (RS-PCSS) inputs and outputs are transmitted to and from the WHCP.

The high pressure and medium pressure hydraulic pumps are housed in the WHCP together with
associated filters and safety relief valves. These provide hydraulic pressure for the high, medium
and low hydraulic systems. The hydraulic fluid reservoir is equipped with an atmospheric vent.
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Hydraulic oil for the WHCP is held in a reservoir. The reservoir is partitioned to segregate the
returns from the SDVs, SSVs and WVs from the returns from the SCSSV which may be
contaminated with reservoir fluids.

The two high pressure 100% electric motor driven hydraulic pumps, operating in a duty/standby
configuration take suction from the bottom of the fluid supply reservoir and raises the pressure of
the hydraulic fluid. Each pump discharge is protected by a pressure safety valve set at a pressure
to 420barg releasing excess pressure to the hydraulic return header.

The two medium pressure 100% electric motor driven hydraulic pumps, operating in
a duty/standby configuration take suction from the bottom of the fluid supply reservoir and
delivers raises the pressure of the hydraulic fluid. Each pump discharge is protected by
a pressure safety valve set at a pressure to 415barg releasing excess pressure to the hydraulic
return header.

Both the HP and MP hydraulic supply pumps are backed up by a manual hydraulic pump, which
can be lined up to either the HP or MP system.

A pre-charged accumulator is provided on each of the HP and MP hydraulic supply headers to
provide capacity and prevent constant stopping and starting of the pumps.
The accumulators are pre-charged with nitrogen to 240 barg. for HP, 210 barg. for MP.

On the MP supply line downstream of the MP accumulator there are two tie ins. The first is routed
via a self regulating pressure control valve set at 150barg which is the supply for the gathering
pipeline shutdown valve. The second tie in is routed via a pair of self regulating pressure control
valves set at 6.0barg and goes to supply the low pressure control supply for operation of the
SCSSVs, SSVs and WVs.

Nitrogen bottles in the WHCP supply the Zone 1 and 2 fusible plug loops via a
self regulating pressure control valve set at 6.0barg.
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33 Portable Test Separator 111-00-S-007
Refer to P&ID: PHM-111-FE-004 Production Header.
3.31 Function
Portable Test Separator 111-00-S-007 is a three-phase separator which separates the oil,
produced water and gas in the well stream, in a similar manner to the production separator. The
flow in each phase is measured during well testing to enable the performance of the well to be
monitored.
3.3.2 Technical Data
For details of the design and operating parameters, refer to Table 1B-1.3 — Design and Operating
Parameters Portable Test Separator 111-00-S-007.
Table 1B-1.3 — Design and Op ing Portable Test 111-00-S-007
Parameter Design Operating
Pressure 227.5barg 40 to 95barg
Temperature (Max/Min) -29/85°C 17 to 66°C
Capacity 50mmscfd
3.3.3 Technical Description
The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.
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3.4

Pig Launcher 120-62-V-001
Refer to P&ID: PHM-111-FE-005 Pig Launcher.
3.4.1 Function

Pig Launcher 111-62-V-003 is provided to launch pigs, including intelligent pigs, for inspection,
maintenance and cleaning of the gathering pipeline from Wellpad B to Wellpad A. The pig
launcher is normally isolated from the export line, depressurised and drained. When in service
the operating pressure is dependent upon pipeline pressure.

342 Technical Data
For details of the design and operating parameters, refer to Table 1B-1.4 — Design and Operating
Parameters Pig Launcher 111-62-V-003.

Table 1B-1.4 — Design and Operating Parameters Pig Launcher 120-62-V-001

Parameter Design Operating

Pressure 227.5barg 35 to 85barg

Temperature (Max/Min) -29/85°C 17 to 50°C

Capacity 50mmscfd

343 Technical Description

The launcher is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation and draining
of the launcher. The major barrel has an external diameter of 300mm and length of 4.5m. The
minor barrel has an external diameter of 250mm and length of 4.3m. The minor barrel has an
internal diameter to match the inside diameter of the gathering pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig loading and
launching i the sequence of ion of the following valves and door release are
controlled by a key interlock system on the following items:

* SP-003 - End closure
e 62-BV-005 — Pig launcher outlet valve
e 62-BV-006 — Pig launcher outlet valve

« 00-BV-009 — Pig launcher bypass valve
e V1(PG-294) - Kicker line

e V2(PG-297)- Kicker line bypass valve
e V4(PG-501) — Kicker line

e V6(PG-510)- Rear drain valve

e V8(PG-513) — Forward drain valve

e V10(PG-502) — Vent to vent header

e V12(PG-506) — Atmospheric vent

e V13(PG-505) — Atmospheric vent

e V14(PG-508) — Purge point
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3.5

Local Instrumentation

Local Pressure Indicators 62-PG-101 and 62-PG-102 are provided on the launcher barrel
equalisation line to indicate the pressure in the launcher. Pressure Indicator 62-PG-101 is a low
range gauge with overpressure protection provided to indicate pressure when the launcher has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-ZI-101 is provided to indicate passage of the pig through the
minor barrel of the launcher.

Pig Receiver from Wellpad B — Located at Wellpad A 113-62-V-005
Refer to P&ID: PHM-113-FE-006 Pig Receivers from Wellpad B- Located at Wellpad A.

3.5.1 Function
A pig receiver 113-62-V-005, which can be connected from the Wellpad B gathering pipeline to
receive pigs passing through the pipelines, is provided at Wellpad A.

The pig receiver can receive pigs, for intelligent pigs for cleaning and inspection, of the gathering
pipelines from Wellpads B. The pig receiver is normally isolated from the export line,
depressurised and drained. When in service the operating pressure is dependent upon pipeline
pressure.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1B-1.5 — Design and Operating
Parameters Pig Receiver 120-62-V-002.
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Table 1B-1.5 - Design and Operating P Pig iver 113-62-V-005 from Wellpad
B - Located at Wellpad A
Parameter Design Operating
Pressure 227.5barg 35 to 85barg
Temperature (Max/Min) -29/85°C 17 to 50°C
Capacity 50mmscfd

3.5.3 Technical Description

The receiver is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation of

the receiver. The major barrel has an external diameter of 300mm and length of 4.5m. The minor
barrel has an external diameter of 250mm and length of 4.3m. The minor barrel has an internal
diameter to match the inside diameter of the gathering pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig retrieval and
receiving operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:
Pig Receiver 113-62-V-005 from Wellpad B receiving position

e SP-008 - End closure

e 62-BV-003 - Pig receiver inlet valve

e 62-BV-004 - Pig receiver inlet valve

e 00-BV-010 — Pig receiver bypass valve

e V1(PG-534) — Kicker line

e V2(PG-407) - Kicker line bypass valve
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e V4(PG-542) — Kicker line

e V6(PG-548) — Rear drain valve

e V8(PG-545) — Forward drain valve

e V10(PG-539) — Vent to flare

e V12(PG-543) — Atmospheric vent

e V13(PG-544) — Atmospheric vent

e V149(PG-541) — Purge point
Local Instrumentation
Local Pressure Indicators 62-PG-107 and 62-PG-108 are provided on the receiver barrel
equalisation line to indicate the pressure in the receiver. Pressure Indicator 62-PG-108 is a low
range gauge with overpressure protection provided to indicate pressure when the receiver has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-ZI-104 is provided to indicate passage of the pig through the
minor barrel of the receiver.

4.0 INSTRUMENTATION AND CONTROL

41 Wellhead 111-00-Z-001
Refer to P&ID: PHM-111-FE-002 Wellhead Details.
Note:  There is provision made for four Wells at Wellpad B. A typical Wellhead

111-00-Z-001 is described below.

411 Pressure
The well flow line is provided with a Pressure Transmitter 00-PT-111 upstream of the choke
valve, which provides indication on the DCS via Pressure Indicator 00-PI-111.
The well flow line is provided with a Pressure Transmitter 00-PT-112 downstream of the choke
valve, which provides indication and high and low pressure alarms on the DCS via Pressure
Indicator 00-PIA-112.
Pressure Transmitter 00-PT-120 downstream of the choke valve, provides a high pressure trip to
the PSD via Pressure Indicator 00-PIA-120.
Pressure Transmitter 00-PT-121 downstream of the choke valve, provides a low pressure trip to
the PSD via Pressure Indicator 00-PIA-121.
41.2 Flow
Fluid flow through the well flow line is monitored by Flow Transmitter 00-FT-102 downstream of
the choke valve, which provides totalised flow indication on the DCS via Flow Totaliser 00-FQI-
102.
Corrosion inhibitor flow to the well flow line is monitored by Flow Transmitter 00-FT-101, which is
displayed on the DCS via Flow Indicator 00-FIA-101. Flow Indicator 00-FIA-101 is provided with a
low flow alarm.
41.3 Temperature
Temperature Transmitter 00-TT-101 upstream of the choke valve provides temperature indication
through 00-TI-101 on the DCS.
The well flow line is provided with a Temperature Transmitter 00-TT-102 downstream of the
choke valve, which provides temperature indication and a low temperature alarm on the DCS via
Temperature Indicator 00-TIA-102. Temperature Indicator 00-TIA-102 is provided with a low
temperature alarm.
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4.2

4.1.4 Choke Valve

The choke valve position is indicated on the wellhead control panel by Position Indicator 00-ZI-
104B. The choke position is repeated on the DCS through Position Indicator
00-ZI-104A.

For choke valve control refer to Paragraph 4.2 Wellhead Control Panel 111-30-56S-001.

Wellhead Control Panel 111-30-S-001

Refer to P&ID: PHM-111-FE-001 Wellhead Control Panel and SA/06/WHCP-B101C/4-1 Vendor
WHCP Schematic Diagram.

4.21 Pressure

The HP hydraulic SCSSV supply pressure is monitored by Pressure Transmitter PTH-3, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-101. Pressure Indicator
Alarm 30-PIA-101 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System.

The MP hydraulic SSV supply pressure is monitored by Pressure Transmitter PTH-2, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-102. Pressure Indicator
Alarm 30-PIA-102 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System.

The MP hydraulic SDV and choke valve supply pressure is monitored by Pressure Transmitter
PTH-1, which provides indication on the PSS via Pressure Indicator Alarm

30-PIA-103. Pressure Indicator Alarm 30-PIA-103 generates a low-pressure alarm and a low-
pressure trip signal for the ESD System.

The LP hydraulic control supply pressure is monitored by Pressure Transmitter PTL-1, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-104. Pressure Indicator
Alarm 30-PIA-104 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System.

The fusible plug loop pressures for zone 1 and zone 2 are monitored by Pressure Switches PS-2
and PS-3 respectively, which provide indication on the PSS via Pressure Indicator Alarm 80-PIA-
101. Pressure Indicator Alarm 80-PIA-101 generates a low

low-pressure trip signal for the ESD System.

The following local pressure indicators are provided on the front panel of the WHCP:

e PF-5-HP Hydraulic Header Pressure

e PF-4 — MP Hydraulic Header Pressure

e PF-3 - Choke Valve/SDV MP Hydraulic Header Pressure

e PE-1-LP Hydraulic Header Pressure

e PE-2 - Fusible Plug Loop Zone 1 Pressure

e PE-3 - Fusible Plug Loop Zone 2 Pressure

4.2.2 Differential Pressure

The hydraulic reservoir suction strainer differential pressure is measured by Pressure Differential
Transmitter PAD-1 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-101,
which provides a high differential pressure alarm.

The HP pump discharge filter differential pressure is measured by Pressure Differential
Transmitter PAD-3 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-102,
which provides a high differential pressure alarm.

The MP pump discharge filter differential pressure is measured by Pressure Differential
Transmitter PAD-2 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-103,
which provides a high differential pressure alarm.

423 Level

The level in the hydraulic oil reservoir is monitored by Level Transmitter PAE-1 and indicated on
the PSS via Level Indicator Alarm 30-LIA-101. Level Indicator Alarm 30-LIA-101 provides a low-
level trip signal for the ESD System.

Local level indication at the hydraulic oil reservoir is provided by Level Gauges PV-1 and PV-2.
4.24 Motor Control

The Motor Controls are located left of centre in the front of the WHCP in two groups one for the
HP system and one for the MP system. The groups include the following indicators, pushbuttons
and selector switches:

Indicators
XA-PD-1 HP Duty Pump Remote XA-PD-2 HP Duty Pump Local
XA-PD-3 HP Pump Fault XA-PD-4 HP Pump Running
XA-PD-5 HP Standby Pump Remote XA-PD-6 HP Standby Pump Local
XA-PD-7 | HP Standby Pump Fault XA-PD-8 HP Standby Pump Running
XA-PD-9 MP Duty Pump Remote XA-PD-10 MP Duty Pump Local
XA-PD-11 | MP Pump Fault XA-PD-12 MP Pump Running
XA-PD-13 | MP Standby Pump XA-PD-14 MP Standby Pump Local
Remote
XA-PD-15 | MP Standby Pump Fault XA-PD-16 MP Standby Pump Running
Push Buttons
PB-PC-1 | HP Duty Pump Start PB-PC-2 | HP Duty Pump Stop
PB-PC-3 | HP Standby Pump Start PB-PC-3 | HP Standby Pump Stop
PB-PC-4 | MP Duty Pump Start PB-PC-5 | MP Duty Pump Stop
PB-PC-6 MP Standby Pump Start PB-PC-7 MP Standby Pump Stop

Selector Switches

SEL-PAF-1 [ HP Pump Duty/Standby | SEL-PAF-2 | HP Pump LocallRemote

SEL-PAF-3 | MP Pump Duty/Standby | SEL-PAF-4 | MP Pump Local/Remote

4.25 Master Section

The Master section of the WHCP is located above the pump section and includes the following
indicators and pushbuttons:

Indicators

XA-PD-15 Prod Manifold Pres. XA-PD-16 Common Start-up Bypass Ind
Lo-Lo

XA-PD-17 ESD Activated XA-PD-18 PSD Activated
XA-PD-19 USD Activated XA-PD-20 Fusible Plug Loop Zone 1
XA-PD-21 Fusible Plug Loop Zone 2 XA-PD-22 C/V Hyd Pressure Lo-Lo
XA-PD-23 | LP Hdr. Pressure Lo-Lo XA-PD-24 MP Hdr Pressure Lo-Lo
XA-PD-25 | HP Hdr. Pressure Lo-Lo
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Push Buttons

PB-PC-9 Total Surface SD PB-PC-10 | Total Sub-Surface SD

PB-PC-11 Lamp Test

00-HS2-125 | ESD Pushbutton (WHCP) 00-HS1-125 | ESD Pushbutton (GPP)

00-HS2-124 | PSD Pushbutton (WHCP) 00-HS1-124 | PSD Pushbutton (GPP)

PB-PC-14 USD Pushbutton/Reset PB-PC-15 Prod Manifold Start-up Bypass

4.2.6 Well Control Modules

Each well slot has a module in the WHCP which has two parts, the upper part being
a gauge panel and the lower part housing the controls and indicators for the tree valves and
choke controls The well module are located on the left side of the WHCP front panel. The
following indicators, pushbuttons and selector switches are provided on each of the well control
modules.

Pressure Indicators:

e ME-4 — SCSSV Hydraulic Pressure

e ME-3 - SSV Hydraulic Pressure

e ME-2 - Wing Valve Hydraulic Pressure

e ME-1 - Choke Valve Hydraulic Pressure

Indicator Lamps
XAMD-1 | Flowline Pressure Hi-Hi | XA-MD-2 | Flowiine Pressure Lo-Lo
XAMD-3 | WSD Status | MM | Choke Valve Position Indicator
Push Buttons
PB-MB-1 SCSSV Open PB-MB-2 | SCSSV Close
PB-MB-3 SSV Open PB-MB-4 | SSV Close
PB-MB-5 Wing Valve Open PB-MB-6 | Wing Valve Close
00-HS-126 | Well Shutdown PB-MB-8 | Well Shutdown Reset
PB-MB-9 Choke Valve Step Open PB-MB-10 | Choke Valve Step Close
PB-MB-11 Flowline Start-up Bypass

Selector Switch:

SEL-MC-1 — Local/Remote Choke Valve Step Control, this selector switch is lockable in the Local
position.

The following status indications are repeated on the DCS:
30-XI-101 — SCSSV Status (DCS)
30-X1-102 — SSV Status (DCS)
30-X1-103 — Wing Valve Status (DCS)

Well Control

The 6barg control oil supply is made available for operation of the tree valves when the ESD
button PP1 has been reset and the fusible plug loop has been pressurised to reset the pilot valve
PU2. Loss of pressure in the control loop results in closure of all tree valves and SCSSVs. This
action opens pilot valves PU4 and PU5 on the control supply to the SSV and SCSSV in
preparation for opening.

The hydraulic supply to the SCSSV is switched by Solenoid Valve MF-3, which supplies control oil
to the Pilot Valve MG-3, which supplies HP oil to the actuator. The Solenoid Valve MF-3 can be
operated remotely or from the pushbutton on the associated well control module.

When the SCSSV is open sensed by Pressure Switch MM3, the SSV can be opened,
The hydraulic supply to the SSV is switched by Solenoid Valve MF-2, which supplies control oil to
the Pilot Valve MG-2 which supplies MP oil to the actuator. The Solenoid Valve MF-2 can be
operated remotely or from the pushbutton on the associated well control module.

When the SSV is open sensed by Pressure Switch MM2, the WV can be opened,
The hydraulic supply to the WV is switched by Solenoid Valve MF-1, which supplies control oil to
the Pilot Valve MG-1 which supplies MP oil to the actuator. The Solenoid Valve MF-1 can be
operated remotely or from the pushbutton on the associated well control module.

To control the closing sequence for the production well on an ESD or fusible loop failure the
control oil line to the pilot valves is depressurised.

The pilot valve MG1 for the wing valve closes immediately and vents the WV actuator to close the
valve.

The pilot valve MG2 for the SSV closes following closure of pilot valve PU4 after a 10-20 seconds
time delay set by PD1 and vents the SSV actuator to close the valve.

The pilot valve MG3 for the SCSSV closes following closure of pilot valve PU5 after a
21-30 seconds time delay set by PD2 and vents the SSV actuator to close the valve.

427 Choke Control

The choke valve is set by a hydraulic motor which drives the choke in either the open or closed
direction. The direction of travel is selected through Solenoid Valves 00-XV-104A or B which
direct the hydraulic supply to the selected side of the actuator. Control of the choke can be
selected to be from the well module or remotely from the DCS through a switch on the well
module. Indication of valve position is provided on the well module and on the DCS.

4238 Fusible Plug Loops

The fusible plug loops provide fire detection for the Wellpad B. Following activation the loop must
be repaired and it is quickly pressurised by pressing and holding of the Three-way Valve PR-1
until the required pressure is achieved in the loop indicated by the associated pressure gauge
and pressure status indicator. The Pressure Regulator PU-1 provides pressure make up through
a restriction orifice.

If the loop is damaged, nitrogen is lost from the loop and if the loss rate is greater than the make
up rate pressure in the loop will fall and a shutdown of the wells is initiated through PU2 Fusible
loop pressure is monitored by Pressure Transmitter PTL-2 which provides a signal to the
shutdown system.
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43 Portable Test Separator 111-00-S-007
Refer to P&ID: PHM-111-FE-004 Production Header.
The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.

44 Wellpad B Export Flow Line and Pig Launcher 111-62-V-003
Refer to P&ID: PHM-111-FE-005 Pig Launcher Wellpad B.
441 Pressure
The pressure in the export flow line upstream of 62-SDV-101 is monitored by Pressure
Transmitter 00-PT-114 which provides indication on the DCS through 00-PIA-114. Pressure
Indicator Alarm 00-PIA-114 generates high and low-pressure alarms.
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5.1

The pressure in the export flow line upstream of 62-SDV-101 is also monitored by Pressure
Transmitter 00-PT-116 which provides indication on the SDS through 00-PIA-116. Pressure
Indicator Alarm 00-PIA-116 generates a low pressure trip signal to the SDS which initiates
executive actions as described in the cause and effect charts.

442 Temperature

The Temperature in the export flow line upstream of 62-SDV-101 is monitored by Temperature
Transmitter 00-TT-103 which provides indication on the DCS through 00-TI-103.

443 Pig Launcher Valve Sequencing

To ensure safe operation of the pig launcher a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
launcher closure. Operation of the interlock system is described in the operating procedures.
Wellpad A Import Flow Lines and Pig Receiver from Wellpad B 113-62-V-005

Refer to P&ID: PHM-113-FE-006 Pig Receivers.

451 Pressure

The pressure in the import flow line from Wellpad B downstream of 62-SDV-102 is monitored by
Pressure Transmitter 00-PT-117 which provides indication through 00-PI-117 on the DCS.

452 Temperature

The Temperature in the flow line from Wellpad B downstream of 62-SDV-102 is monitored by
Temperature Transmitter 00-TT-104 which provides indication on the DCS through 00-TI-104.

453 Pig Receiver Valve Sequencing

To ensure safe operation of the pig receiver a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
receiver closure. Operation of the interlock system is described in the operating procedures.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements
511 Chemicals
The following chemical is used in this system, or may be present under upset conditions:

. Corrosion inhibitor
. Methanol
. Hydraulic oil

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment necessary
when handling the chemicals. The precautions detailed must be adhered to at all times.

5.1.2 Hazardous Sources

Table 1B-1.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Facilities.
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5.2

5.3

Table 1B-1.6 — Hazardous Sources

Hazardous

Hazard Source Effect Control
Event
Liquid Wellheads, Potential for injury | Potential for Inspection and
hydrocarbons production due to contact personnel injury maintenance
under pressure flowlines and with hazardous routines
manifolds liquids
Loss of Fire and gas
containment and | Unignited liquid detection
release of release and
flammable liquids | potential for gas
release and
fire/explosion
Methanol and Wellheads Potential for injury | Potential for Inspection and
corrosion inhibitor due to contact personnel injury maintenance
under pressure with hazardous routines
liquids
Loss of Fire detection
containment and | Unignited liquid
release of release and

flammable liquids | potential for
fire/explosion

Hydrocarbon gas | Wellheads, Potential for injury | Potential for Inspection and

under pressure production due to contact personnel injury maintenance
flowlines and with hazardous routines
manifolds liquids
Loss of Fire and gas
containmentand | Unignited gas detection
release of release and
flammable gas potential for
fire/explosion
Hydraulic oil SCSSVs, SSVs Potential for injury | Potential for Inspection and
under pressure Wing Valves, due to contact personnel injury maintenance
Choke Valves, with liquids under routines
Shutdown Valves, | pressure
WHCP, HIPPS

Valves and HPU

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the production facilities for the introduction of hydrocarbon gas, it is necessary to
remove all air from the system. Nitrogen may be utilized for this purpose. Similarly, when
preparing equipment for maintenance, nitrogen may be used to purge hydrocarbons from the
system before breaking containment and introducing air.
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When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which uses
thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen must
be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to
operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN ENCLOSED
AREAS.
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PH-10-OP-SOP-00001B System Operations Procedure Wellpad B

PH-10-OP-SOP-00001B-01 Standard Operating procedure Operation of The Wellpad B
Process Facilities

Vendor Documentation

Document Number Document Title

SA/06/WHCP-B101C/4-1 WHCP Schematic Diagram

SA/06/WHCP-C101C/5-1 WHCP General Arrangement (2 Sheets)

SA/06/WHCP-C102C/6-1 WHCP General Arrangement (2 Sheets)

SA/06/WHCP-C102C/2-1 WHCP Module Details

Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number Drawing Title

PHM-111-FP-001 Sinphuhorm Wellpad B PFD — Wells and Production Header

PHM-111-FE-001 Sinphuhorm Wellpad B P&ID — Wellhead Control Panel

PHM-111-FE-002 Sinphuhorm Wellpad B P&ID — Wellhead Details
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PHM-113-FE-006 Sinphuhorm Wellpad A P&ID — Pig Receiver from Wellpad B
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INTRODUCTION

System Purpose/Function

The Processing Utilities on Wellpad B are provided to support production from the production
wells on the site and include chemical injection and flaring of any excess gas.

Primary Components

Wellpad B is comprised of the following Primary Components:

Tag No Equipment Title/Description

111-64-T-001 Corrosion Inhibitor Tank

111-64-T-002 Hydrate Inhibitor Tank

111-64-PM-001 Corrosion Inhibitor Injection Pump

111-64-PM-010 Hydrate Inhibitor Injection Pump

- Vent System

Primary Interfaces

Input interfaces:
e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
e Glycol Regeneration (refer to Section 3.0 of this manual)
* Wellpad B Process (refer to Section 1.0B of this manual)

Output interfaces:

* Wellpad B Process (refer to Section 1.0B of this manual)

SYSTEM DESCRIPTION

System Overview

Refer to Figure 1B-2.1 — Chemical Injection Simplified Overview Schematic and Figure 1B-2.2 —
Vent System Simplified Overview Schematic.

Wellpad B is equipped with corrosion inhibitor injection facilities to control corrosion in the flow
lines and hydrate inhibitor injection facilities to prevent hydrate formation as the fluids flow
through the choke.

Wellpad B is also equipped with a Vent System for disposal of gas at a safe location when
operating the pig launchers and receivers or when sections of the process facilities is being
depressurised.
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Figure 1B-2.1 - Chemical

Process System Operational Manual
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Primary Flow Description

Refer to the following P&IDs:

e PHM-111-FE-007 Chemical Injection
e PHM-111-FE-008 Vent System

221 Systems

For the purposes of this document, Wellpad B process utilities are separated into sections as
follows:

e Chemical injection
* Vent System
222 Chemical Injection

Corrosion Inhibitor

The corrosion inhibitor is stored in the corrosion Inhibitor Tank 111-64-T-001 which holds 1m® of
chemical sufficient to treat 14 days of production. The tank is filled from chemical drums through
a filling line on top of the tank.

Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.

The chemical is pumped to the injection point on the well flowline downstream of the choke valve
for by dedicated electric motor driven Metering Pump 111-64-PM-001 at a rate of up to 2l/hr. The
injection rate is set by manual adjustment of the pump stroke.

A calibration pot is provided on the pump suction line to enable the injection rate to be checked
for accuracy. A pulsation damper is installed on the pump discharge to reduce surges at the
injection point.

To prevent the back flow of reservoir fluids to the chemical injection facility two non-return valves

are installed close to the injection point. To avoid problems due to common mode failure the
non-return valves are of different type.

Hydrate Inhibitor

The hydrate inhibitor is stored in the hydrate Inhibitor Tank 111-64-T-002 which holds 0.52m”° of
chemical sufficient to start one production well. The tank is filled from chemical drums through a
filling line on top of the tank.

Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.

The chemical is pumped to the injection point on the well flowline upstream of the choke valve,
by a dedicated electric motor driven Metering Pump 111-64-PM-010 at a rate of up to 10l/hr. The
injection rate is set by manual adjustment of the pump stroke. A calibration pot is provided on
the pump suction to enable the injection rate to be checked for accuracy. A pulsation damper is
installed on the pump discharge to reduce surges at the injection point.

An interlock is provided with the choke valve and the controls for the pump to prevent operation
when the choke is closed.

223 Vent System

Gas vented from the pig launchers and i or during depi
facilities flows into the 80mm vent header and on to the vent stack.

1 of the process

At the base of the vent stack there is a large diameter vertical pipe piece where liquid is
separated from the gas. The liquid collects in the bottom of the pipe piece and the gas flows to
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the vent stack for disposal. The collected liquids are manually drained to a drained pit and
transferred to a road tanker, which transports the liquids to a disposal point.

A nitrogen purge point is provided at the extreme end of the vent header for snuffing purposes if
the vent is ignited during blowdown. As there is normally no flow to the vent system there is no
requirement for a continuous nitrogen purge. When the vent is required, the header and vent
stack is purged with nitrogen before hydrocarbon gas is routed to the vent.

On completion of venting, the vent pipe piece is drained, the vent header, vent pipe piece and
vent stack are inerted using nitrogen.

3.0 EQUIPMENT DESCRIPTION
341 Corrosion Inhibitor Tank 111-64-T-001
Refer to P&ID: PHM-111-FE-007 Chemical Injection.
3141 Function
Corrosion Inhibitor Tank 111-64-T-001 is provided to store sufficient chemical for 14 days of
operation at the well site. A tank will be provided for each well as the wells are installed.
3.1.2 Technical Data
For details of the design and operating parameters, refer to Table 1B-2.1 — Design and
Operating Parameters Corrosion Inhibitor Tank 111-64-T-001.
Table 1B-2.1 - Design and Operating Parameters Corrosion Inhibitor Tank
111-64-T-001
Parameter Design Operating
Pressure Liquid full ATM
Temperature 65°C Ambient
Capacity 1m® -
313 Technical Description
The Corrosion Inhibitor Tank 111-64-T-001 is a rectangular stainless steel tank 1.0m wide, 1.3m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pumps.
The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor, all located on top of the tank.
Indication of the level in the tank is provided by a local Level Gauge 64-LG-101.
3.2 Corrosion Inhibitor Injection Pump 111-64-PM-001

Refer to P&ID: PHM-111-FE-007 Chemical Injection.

3.21 Function

Corrosion Inhibitor Injection Pump 111-64-PM-001 delivers chemicals to the production flowline
downstream of the choke valve. Provision has been made for a total of four pumps as the wells
are installed in the future.

3.22 Technical Data

For details of the design and operating parameters, refer to Table 1B-2.2 — Design and
Operating Parameters Corrosion Inhibitor Injection Pump 111-64-PM-001.
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Table 1B-2.2 — Design and Op: ing C ion Inhibitor
Pump 111-64-PM-001

Parameter Design Operating
Pressure 105barg 50 to 92barg
Temperature 65°C Ambient
Capacity 0to 2llh -
Stroke rate 80 strokes per minute -
Power 0.37kW -

3.23 Technical Description

Corrosion Inhibitor Injection Pump 111-64-PM-001 is a LEWA Type LDB1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.

The pump is fitted with a suction strainer, a calibration gauge and a discharge pulsation damper.
The wetted parts of the pumps are manufactured from stainless steel and the diaphragms are of
PTFE.

The pump is driven through gearing by an electric motor which is operated through controls
positioned at the pump.

Discharge pressure for Corrosion Inhibitor Injection Pump 111-64-PM-001 is indicated locally on
local Pressure Gauge 64-PG-101.

For details of the injection pump control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

Hydrate Inhibitor Tank 111-64-T-002

Refer to P&IDs: PHM-111-FE-007 Chemical Injection.

3.31 Function

Hydrate Inhibitor Tank 111-64-T-002 is provided to store sufficient chemical for start up of a
single well at the well site.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 1B-2.3 — Design and
Operating Parameters Hydrate Inhibitor Tank 111-64-T-002.

Table 1B-2.3 - Design and Operating Parameters Hydrate Inhibitor Tank111-64-T-002

Parameter Design Operating
Pressure Liquid Full ATM
Temperature 65°C Ambient
Capacity 0.52m? for one well start-up -
333 Technical Description

The Hydrate Inhibitor Tank 111-64-T-002 is a rectangular stainless steel tank 1.0m wide, 0.7m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pump.

Process System Operational Manual PH-10-OP-MAN-00002

The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor all located on top of the tank.

Indication of the level in the tank is provided by a local Level Gauge 64-LG-102.

34 Hydrate Inhibitor Injection Pump 111-64-PM-010
Refer to P&ID: PHM-111-FE-007 Chemical Injections.
3.41 Function
Hydrate Inhibitor Injection Pump 111-64-PM-010 delivers methanol to the production flowline
upstream of the choke during start-up of the well.
3.4.2 Technical Data
For details of the design and operating parameters, refer to Table 1B-2.4 — Design and
Operating Parameters Hydrate Inhibitor Injection Pump 111-64-PM-010.
Table 1B-2.4 - Design and Operating Parameters Hydrate Inhibitor Injection Pump
111-64-PM-010
Parameter Design Operating
Pressure 227 .5barg 100 to 200barg
Temperature 65°C Ambient
Capacity 0to 10l/h
Stroke rate 112 strokes per minute
Power 0.75kW
343 Technical Description
The Hydrate Inhibitor Injection Pump 111-64-PM-010 is a LEWA Type LDC1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.
The pump is fitted with a suction strainer, a calibration gauge and a discharge pulsation damper.
The wetted parts of the pump are manufactured from stainless steel and the diaphragm is of
PTFE.
The pump is driven through gearing by an electric motor, which is operated through controls
positioned at the pump.
Di ge pressure is i locally on local Pressure Gauge 64-PG-102.
For details of the injection pump control and protection, refer to Paragraph 4.0 Instrumentation
and Control.
35 Vent System

Refer to P&ID: PHM-111-FE-008 Vent System.

3.51 Function

The vent pipe piece receives the fluids from the vent header. The gas vapours are routed to the
vent stack, and the collected liquids are manually drained from the vent pipe piece to a sump for
disposal.
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4.4

3.5.2 Technical Description

The vent pipe piece is a vertical vessel with a diameter of 0.5m and has a height of 1.65m, tan to
tan. The 150mm nominal bore vent stack is mounted on top of the vent pipe piece, positioning
the vent tip 10m above the ground.

Fluids, primarily gas, from the vent header enter the vent pipe piece through a 150mm inlet
nozzle on the side of the vessel.

The gas leave the pipe piece through a 150mm outlet nozzle located on the top of the vessel
and flows directly into the vent stack. The stack directs the gas through a vertical 150mm line to
the vent tip.

The liquids leave the vessel under manual control through a 50mm outlet nozzle located on the
bottom of the vessel and flow to a drain sump.

A 50mm purge point is provided on the dead end of the vent header, which has fittings and
isolation valve for connection to a temporary nitrogen supply. The vent header slopes towards
the vent pipe piece to ensure pockets of liquid do not collect anywhere in the collection system.

Level Gauge 16-LG-101 provides local indication of the liquid level.

For details of the pipe piece control and protection, refer to Paragraph 4.0 Instrumentation and
Control.

INSTRUMENTATION AND CONTROL

Corrosion Inhibitor Tank 111-64-T-001

Refer to P&ID: PHM-111-FE-007 Chemical Injections.

411 Level Monitoring and Protection

Level Switch 64-LS-102 on the corrosion inhibitor tank provides a low level trip to the SDS to
stop the pump.

Corrosion Inhibitor Injection Pump 111-64-PM-001

Refer to P&ID: PHM-111-FE-007 Chemical Injections.

421 Pump Controls

The Corrosion Inhibitor Injection Pump is operated manually using the stop/start pushbutton at
the pump. Low level in the tank will trip the pump at the MCC.

422 Pressure Protection

The discharge line of the pump is protected against overpressure due to blocked outlet by a
single Relief Valve 64-PSV-101, which is set to relieve back to the tank at 105barg.

Hydrate Inhibitor Tank 111-64-T-002

Refer to P&IDs: PHM-111-FE-007 Chemical Injections.

431 Level Monitoring and Protection

Level Switch 64-LS-104 on the hydrate inhibitor tank provides a low level trip to the SDS to stop
the pump.

Hydrate Inhibitor Injection Pump 111-64-PM-010

Refer to P&ID: PHM-111-FE-007 Chemical Injections.
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5.0

5.1

441 Pump Controls

The hydrate inhibitor injection pump is operated manually using the stop/start pushbuttons at the
pump. Low level in the tank will trip the pump at the MCC.

An interlock with the choke closed position transmitter prevents the pump from being started
until the choke valve is cracked open.

44.2 Pressure Protection

The discharge side of the pump is protected against overpressure due to blocked outlet by a
single Relief Valve 64-PSV-102 which is set to relieve back to the tank at 227.5barg.

Vent System

Refer to P&ID: PHM-111-FE-008 Vent System.

4.51 Level Monitoring and Protection

Level Switch 16-LS-101 on the vent pipe piece provides a high level alarm, which is audible and
visible at the well site.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

5.1.1 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Corrosion inhibitor

Methanol

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 1B-2.5 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Utilities System.
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Table 1B-2.5 — Hazardous Sources
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Hazardous

Hazard Source Effect Control
Event

Methanol and Chemical Potential for injury | Potential for Inspection and
corrosion inhibitor | Injection pumps due to contact personnel injury maintenance
under pressure with hazardous routines

liquids Flammable liquid

release and
Loss of

potential for

containment and firelexplosion
release of
flammable liquids
Hydrocarbon gas | Vent system Loss of Flammable gas Inspection and
containment and | release potential maintenance
release of for fire/explosion | routines
flammable gas
Explosive mixture | Vented gas Explosion in the Potential for Purge vent
in the vent vent system personnel injury system
system potential for completely
fire/explosion before/after
venting gas

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the vent system for the introduction of hydrocarbon gas, it is necessary to remove all
air from the system. Nitrogen is utilized for this purpose. Similarly, when preparing equipment for
maintenance, nitrogen may be used to purge hydrocarbons from the system before breaking
containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen
must be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to
operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN
ENCLOSED AREAS.

CASE OF BREAKING OF CONTAINMENT, MERCURY DRAGGER TUBE SHOULD BE
USED TO VERIFY TRACE OF MERCURY. IF THE TRACE IS ABOVE 0.05MG/M3,

6.0

6.1

6.2

6.3

PROTECTION MUST BE WORN. REFER TO PH-10-HS-SWP-00029; SAFE WORK
PRACTICES FOR MERCURY CONTAMINATED MATERIAL.

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

PH-10-OP-SOP-000018B

System Operations Procedure Wellpad B

PH-10-OP-SOP-00001B-02 Standard Operating Procedure Operation of Wellpad B

Process Utilities

Vendor Documentation

Document Number Document Title

LA05-2620-DS-204-04

Pump Data Sheets

LA05-2620-DS-204-03 Pump Data Sheets

LA05-2620-DS-202-01 Tank Data Sheets

LA05-2620-DS-202-02 Tank Data Sheets

LA05-2620-PID-100-03 Wellpad B P&ID — Chemical Injection

Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number Drawing Title

PHM-111-FP-010 Sinphuhorm Wellpad B PFD — Chemical injection System

Sinphuhorm Wellpad B PFD — Vent System

PHM-111-FP-011

PHM-111-FE-007 Sinphuhorm Wellpad B P&ID — Chemical Injection

Sinphuhorm Wellpad B P&ID — Vent System

PHM-111-FE-008

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi Page 82 of 364

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi Page 83 of 364




PTTEP

Process System Operational Manual

PH-10-OP-MAN-00002

SECTION 1.0 B-3
WELLPAD B UTILITIES

1.0 INTRODUCTION. 85
1.1 System Purpose/Function 85
1.2 Primary Components 85
1.3 Primary Interfaces 85
2.0 SYSTEM DESCRIPTION 85
2.1 System Overview 85
2.2 Primary Flow D iption 87
3.0 EQUIPMENT DESCRIPTION 88
3.1 22kV to 400 V 160 kVA Transformer 111-ET-51-1101.... .88
3.2 400V Motor Control Centre 111-ES-51-1101 88
3.3 109 kW 400 V 3 Phase Emergency Generator 111-EG-52-1101..... -
3.4 10kVA 230V 1Phase UPS 111-ER-52-1301-A/B 91
3.5 Service Water Tank 111-17-T-001 92
4.0 INSTRUMENTATION AND CONTROL 93
4.1 400V Motor Control Centre 111 -ES-51-1101 93
4.2 22kV to 400 V 160 kVA Transformer 111-ET-51-1101.... 94
4.3 10kVA 230V 1 Phase UPS 111-ER-52-1301-A/B 96
5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQL TS 97
5.1 General EHS Requiremer 97
5.2  Specific Health and Safety Requiremer 98
5.3  Specific Environmental Requirements 98
6.0 REFERENCE INFORMATION 98
6.1 Hess Corporation Company Dc 98
6.2 Vendor Doct ion 99
6.3 Engineering Drawings (PFDs, UFDs and P&IDs) 99
TABLES

Table 1B-3.1 — Design and Operating Parameters Transformer 111-ET-51-1101.
Table 1B-3.2 — Design and Operating Parameters 400V MCC 111-ES-51-1101
Table 1B-3.3 — Design and Operating Parameters Emergency Generator 111-EG-52-110
Table 1B-3.4 — Design and Operating Parameters UPS 111-ER-52-2301-A/B....
Table 1B-3.5 — Design and Operating Parameters Service Water Tank 111-17-
Table 1B-3.6 — Hazardous Sources

FIGURES
Figure 1B-3.1 — Wellpad B Electrical Schematic. 86
Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest versi Page 84 of 364

PTTEP
Process System Operational Manual PH-10-OP-MAN-00002
1.0 INTRODUCTION
11 System Purpose/Function

1.2

2.0

21

The Utilities on Wellpad B are provided to provide power, process control and limited life support
on the site.

Primary Components

Wellpad B utilities are comprised of the following Primary Components:

Tag No Equipment Title/Description

111-ET-51-1101 22kV to 400V, 160kVA Transformer

111-ES-51-1101 400 Volt Motor Control Centre

111-EG-52-1101 109kW, 400V, 3 phase Emergency Diesel Generator

111-ER-52-1301 10kVA, 230V, 1 phase UPS

111-17-T-001 Service Water Tank

Primary Interfaces

Input interfaces:

e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
Output interfaces:

«  Wellpad B Process (refer to Section 1.0B of this manual)

e PCSS System (refer to SOP Volume 14 Process Control and Safety System)

SYSTEM DESCRIPTION

System Overview

Refer to Figure 1B-3.1 — Wellpad B Electrical Schematic.

Electric power is supplied to Sinphuhorm Wellpad B by overhead provincial power grid cable
supplying 22kVolts. Three phase at a frequency of 50Hz.

The incoming electrical power from the overhead lines is passed through a 160kVA transformer
to step the voltage down from 22kVolts to 400 volts.

The emergency generation facilities are provided to ensure the continued operation of
emergency systems in the event of loss of the main electrical power supply.

The generator is connected to the same bus as the main imported power. An interlock is
provided on the generator breaker and the transformer incomer breaker to ensure both breakers
are not closed at one time.

A UPS system is provided to maintain power to the automation and safety systems during
transient power outages for a period of two hours.

The control facilities for Wellpad B are an extension of the system located in the Gas Processing
Plant.
The service water system provides water for the toilets and wash basins in the control building.
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2.2

Primary Flow Description

221 Systems

For the purposes of this document, Wellpad B utilities are separated into sections as follows:
« Power generation and distribution
« Control facilities
* Service water

222 Power Generation and Distribution Facilities

Refer to PHM-111-ED-010 — Wellpad PH3 Overall Single Line Diagram.

In normal operation electricity is supplied via overhead power cables to the Wellpad B by the
Provincial Electricity Authority (PEA) in Thailand from the grid. PEA supplies the electrical power
at 22kV, 3 phase, and 50Hz. On entering the wellpad area the electricity is fed through a drop
out fuse and metering facility, and connects to the Step down Transformer 111-ET-51-1101,
which reduces the voltage from 22kV to 400V.

The overhead lines are provided with a lightening arrestor to protect the supply to the gas plant.
The above equipment is provided by PEA.

From the transformer the power at 400V is fed to the 400V Motor Control Centre
111-ES-51-1101, which has a single bus.

In the event of a power failure on the Provincial Electricity Authority grid system or power import
facility an Emergency Diesel Generator 111-EG-52-1101 has been installed.

The generator is rated at 109kW, 400V, 3 phases with a neutral and 50Hz. The generator is a
self contained unit which includes a diesel day tank that can hold sufficient diesel for eight hours
running on full load.

On loss of power to the 400V MCC, the is started at ically and the
generator breaker is closed. The associated interlock opens the incomer breaker on the
imported supply as the emergency generator breaker closes to isolate the bus from the normal
supply.

Where an interruption to supply is not acceptable for systems such as safety and control
systems the system is supplied from a battery backed UPS.

223 Control Facilities

The control facilities for Wellpad B are housed in the MCC/Technical Room located in a building
on the West side of the site. The building also includes the battery room, emergency generator
room and the wellhead control panel room along with HVAC system toilet and shower.

The facilities at the Wellpad are monitored and controlled through a Remote-Sensing —Process
Control and Safety System ( RS-PCSS) which connects to the PCSS at the gas processing plant
located approximately 64km from the site. Communication for the control system is via a data
link between the GPP and the wellpad.

Signals to and from equipment on site are connected to the RS-PCSS at the Marshalling
Cabinet 111-EK-75-0100. A system cable connects the marshalling cabinet to the PCSS System
Cabinet 111-EC-75-0101, which holds the control cards and communications facilities for the
PCSS. The PCSS system is provided with power from the 230V AC UPS.

Status information from the MCC is communicated through a serial link to the System Cabinet
for display on site and at the GPP.
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3.2

Control signals are provided to the MCC and the WHCP from the Marshalling Cabinet through
hard wired connections. The signals to initiate USD, PSD and ESD at the WHCP are included in
these signals.

224 Service Water

Service water for use on the site is stored in an elevated Service Water Tank 111-17-T-001.
From the tank water is routed to the toilet, washbasins and shower.

When required, the tank is filled from a tanker through a fill connection line at the wellpad B main
gate to the tank.

EQUIPMENT DESCRIPTION

Transformer

Refer to PHM-111-ED-010 — Wellpad PH3 Overall Single Line Diagram.

3141 Function

The function of the transformer is to transform the voltage supplied to Wellpad B from 22kV to
400V.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 1B-3.1 — Design and
Operating Parameters Transformer 111-ET-51-1101.

Table 1B-3.1 — Design and Operating Parameters Transformer 111-ET-51-1101
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Parameter Design Operating

Power 160kVA Up to 160kVA

Incoming Voltage 22kV 22kV

Outgoing Voltage 400V 400V

3.1.3 Technical Description

The transformer is a, three phase ‘Delta’ connected primary and ‘Y’ connected secondary dry
type transformer is rated at 160kVA which is pole mounted at the site boundary.

To enable the incoming circuit to be isolated there is an HV Disconnecting Chamber fitted with
an air insulated fuse load break disconnecting switch, provided on the primary side of the
transformer.

An externally operated tap changer for off circuit operation is provided on the primary windings of
the transformer, all tappings are rated for full power. The tap changer allows a +5% change of
transformer output voltage in 2.5% steps.

400V Motor Control Centre 111-ES-51-1101

Refer to PHM-111-ED-010 PH3 Overall Single Line Diagram.

3.21 Function

The 400V Motor Control Centre receives the 400V, 3 Phase supply from the import transformer
and distributes the power to the various feeders, motor control circuits, lighting and small power
distribution.
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3.22 Technical Data

For details of the operating parameters, refer to Table 1B-3.2 — Design and Operating
Parameters 400V MCC.111-ES-51-1101.

Table 1B-3.2 - Design and Operating Parameters 400V MCC 111-ES-51-1101

Parameter Design Operating
Voltage 1000V 400V
Current 300A -
Short Circuit Current 25KA for 1 second -
Control Supply 110V DC, 230V AC, 400 V AC -

3.23 Technical Description

The 400V Motor Control Centre 111-ES-51-1101 is a steel cabinet sectionalised into separate
compartments which house the breakers, switches and protection devices required to control
distribution of power. The MCC is located in the MCC/Technical Room.

Three pole Air Circuit Breakers (ACBs) are used to switch the incoming supplies from the step
down transformer and the emergency generator.

The ACBs are withdrawable and provided with safety interlocks so that it is not possible to
withdraw or insert when the switching device is closed. Each ACB is provided with a lock off
facility to padlock the breaker in the off or isolate position.

The two incomer breakers are provided with metering panels in addition to protection devices.

An electrical interlock is fitted to control operation of the transformer incomer and emergency
generator breaker.

A 110V DC supply is provided throughout the switchboard for operation of the following:

* Breaker Tripping and Closing
* Protection and Control circuits
* Breaker Spring Charging

In addition there is a 230V AC single phase supply bus for the space heaters and control
devices.

Moulded Case Circuit Breakers (MCCBs) and Motor Protection Circuit Breakers (MPCBs) are
providing to switch power to the various loads on the MCC section of the panel.

In general the three poles, fuse-free, MCCBs are provided to switch power to the small power
distribution boards and control panels. An MCCB of rating below 400AV for a feeder is equipped
with thermal and magnetic trip units. If the MCCB is rated above 400V it is equipped with an
adjustable electronic solid-state trip device with monitoring, ammeter readout, complete test
facilities and protective features.

The MPCBs are used for motor feeders and include an adjustable magnetic trip unit for short
circuit protection. The Motor Starters cater for ‘Direct-on-Line’ with full voltage start or ‘Soft Start’
which provides a reduced voltage for motor start. Provisions are also made for Star-delta
switching and Variable Speed Drives (VSD).

In order to attempt to maintain the power factor within the range of 1 to 0.8 when the emergency
generator is in use, an Automatic Power Factor Regulator (APFR) is installed connected to Bus.
The APFR switches five banks of capacitors to increase the power factor as the load becomes
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inductive. A coil is included in the connection to each capacitor bank to reduce the current surge
as the bank is switched in and out of service.
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33 Emergency Generator 111-EG-52-1101
331 Function
Refer to:
PHM-111-ED-010 PH3 Overall Single Line Diagram
PHM-111-ED-010
In the case of a power failure on the imported electricity supply an Emergency Generator 111-
EG-52-1101 starts automatically to supply power to the MCC.
This emergency generator is rated at 109KW, 400V, 3 Phase and neutral at 50Hz.
When the emergency generator is used to energise the MCC power from the import transformer
must be disconnected.
3.3.2 Technical Data
For details of the design and operating parameters, refer to Table 1B-3.3 — Design and
Operating Parameters Emergency Generator 111-EG-52-1101.
Table 1B-3.3 — Design and Op ing Emergency 111-EG-52-1101
Parameter Design Operating

Engine Output 106kW (142bhp) -

Fuel Consumption 26l/hr -

Fuel Tank Capacity 340 litre -

Speed 1500rpm -

Voltage Output 400V, 3 Phase 50Hz -

Power Output 109kW -
333 Technical Description
The diesel engine driver is manufactured by Cummins and is a Model 6BTA5.9-G2 unit, which is
a four stroke engine with six cylinders in line. The engine is aspirated by an exhaust driven
turbochargers provided with water cooled after coolers. A rig-saver device is provided on the air
intake to shut off the combustion air supply to the engine on engine over speed.
Fuel for the engine is stored in a 340 litre fuel tank in the base of the generator package. The
injector pumps are controlled electrically from the governor and supplied with fuel by a low
pressure fuel pump. The fuel is filtered and passed through a water separator before flowing to
the suction of the pump. Excess fuel from returned through a back pressure valve to the day
tank.
This engine is water cooled, and has an engine driven air blast cooler to cool the circulating
coolant. The coolant is circulated by an engine driven pump.
The engine has wet sump lubrication with an engine driven pump provided to feed lube oil under
pressure to the bearings.
A battery powered electric start motor starts the diesel engine. The Valve Regulated Lead Acid
batteries in the battery pack are charged by a battery charger powered from the emergency
switchboard or alternatively from a small alternator mounted on the engine. The batteries
provide sufficient capacity to perform six consecutive 15 second cranking cycles with a 15
second rest between each crank.
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3.4

The engine drives a Stamford UCi274G alternator, which is directly coupled to the engine. The
alternator is a synchronous AC generator with rotary brush less excitation system and
Permanent Magnet Generator (PMG) pilot exciter. The alternator generates three phase power
at 400V, and with a frequency of 50Hz. Cooling is provided by forcing air through the alternator
using a fan mounted on the rotor.

The voltage output from the alternator is controlled by a MX321 Automatic Voltage Regulator,
which controls the current in the rotating field coils on the rotor. The alternator is rated for an
output of 109kW with a power factor of 0.8.

UPS 111-ER-52-1301-A/B

3.4.1 Function

Refer to:

PHM-111-ED-010 PH3 Overall Single Line Diagram

PHM-111-ED-040 10kVA, 230V, 1 Phase UPS Single Line Diagram

The UPS is a battery backed power source which provides power to critical systems in the plant
which can not tolerate a break in supply. When main and emergency power is lost, the batteries
continue to provide power to the inverters in the UPS, maintaining the AC supply without
interruption.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 1B-3.4 — Design and
Operating UPS 111-ER-52-2301-A/B.

Table 1B-3.4 — Design and Operating Parameters UPS 111-ER-52-2301-A/B

Parameter Design Operating
Supply Voltage 400V AC, 3 phase, 50Hz -
Output Voltage 230V AC, 1 phase, 50Hz -
Operating Time on Battery 2 hours -
Inverter Rated Output 10kVA (each) -
Bypass Rated Output 10kVA -
Fault Tolerance 50kA rms for 1 sec -
Frequency Tolerance +0.1% -
Voltage Tolerance +1% -

Battery Volts 220V -

Battery Capacity 2V 200 Ah/10h @ 20°C -

343 Technical Description

The AC UPS system is provided by Gutor Electronics and has a 230V ac single phase output.
The UPS is located in the MCC/Technical Room and is comprised of two 100% UPS systems
and a single 100% bypass transformer. The output from the UPS is fed to the 230V AC UPS
Distribution Board 111-ES-52-2301 which supplies power to the various users.

Each UPS unit consists of:

* Rectifier/Charger

e Inverter
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« 100% Battery Bank
The bypass facility consists of:

* Bypass Transformer
« Static Bypass Switch
e Manual Bypass Switch

In each UPS the Rectifier/Charger receives three phase power from the Emergency Bus Bar at
400V ac which is rectified to produce a 220V dc which is to provide dc power for the inverter and
to charge the associated 220V battery pack.

The inverter converts the 220V dc to a 230V ac single phase 50Hz supply and has a rated
output of 40kVA.

If the main input to the rectifier/charger fails the battery continues to supply the 220V DC power
to the inverter to maintain the 230V ac output for at least 2 hours without interruption. When
main power is restored the dc power to the inverter is again supplied from the rectifier/charger
and at the same time the batteries are recharged.

The bypass transformer also receives three phase power from the Emergency Bus Bar at 400V
ac and produces a 230V ac single phase 50Hz output rated at 10kVA.

The two inverters are continuously synchronised with the bypass transformer, sensing being
through the static switch. If there is a fault affecting the two 100% inverters,

the supply is automatically switched to the bypass transformer by the static switch within a
quarter cycles. The static switch is a high speed solid state switch which can transfer the load
between inverters and bypass transformer without noticeable effect on the supply.

The static switch also monitors inverter performance and for alarm conditions and will perform a
transfer to protect the UPS from damage caused by a current fault or a short circuit.

The two 100% battery packs are located in a battery room on the end of the substation are sized
for HOLD Ah and comprised of valve regulated lead acid batteries. Each battery pack can be
isolated from the associated rectifier/charger and inverter by a MCCB fitted with a shunt trip to
allow remote tripping of the batteries.

The manual by pass switch allows the two inverters and static switch to be totally isolated from
the bypass transformer for maintenance purposes.

The AC distribution board is consists fully insulated bus bars with miniature circuit breakers
(MCB) and moulded case circuit breaker (MCCB) feeders. On the distribution board the main
circuit breaker has over current and earth fault monitoring with auxiliary contacts to indicate
operation of the device. These contacts are wired to the UPS display diagnostic system.

3.5 Service Water Tank 111-17-T-001
3.51 Function
Refer to P&ID: PHM-111-FE-010 Wellpad B Service Water and Power Generation.

The service water tank is provided to hold water on the site for washing and sanitary purposes.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1B-3.5 — Design and
Operating Parameters for Service Water Tank 111-17-T-001.
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Table 1B-3.5 — Design and Operating Parameters Service Water Tank 111-17-T-001
Parameter Design Operating
Capacity 2m® -
Elevation Above Ground 2.5m -
Dimensions L/W/H 1.5m/1.5m/1.5m -
353 Technical Description

The service water tank is a steel tank lined with bitumen 1.5m wide, 1.5m deep and 1.5m high
supported on a concrete structure which raises the base of the tank to 2.5m above the ground.

The tank is filled from a tanker through a fill nozzle fitted with a non return valve and hose
connection.

Water leaves the vessel through a 50mm line fitted with an isolation valve.
An overflow line with a 300mm water seal is provided from the side of the tank.

Level in the tank is indicated locally on a Level Gauge 17-LG-101 on the side of the tank.

4.0 INSTRUMENTATION AND CONTROL

4.1 400V Motor Control Centre 111 -ES-51-1101
Refer to PHM-111-ED-010 PH3 Overall Single Line Diagram.

411 Power Metering and Protection
The incomer breaker and the emergency generator breaker each have a metering panel which
displays the following:

*  Power (kW)

* Resistive Power (kVA)

* Reactive Power (kVAR)

* Power Factor (Cos ®)

« Frequency (Hz)

e Current (per phase)(A)

« Voltage (per phase through a selector switch) (V)

«  Watt hours (Wh)

«  Hours (h)

* Reactive kVAR hours (kVARh)
The current readings of power, voltage and amperes are repeated in the control room on the
DCs.

Overcurrent and earth fault detection devices are provided on the bus side of each incomer
breaker to trip the associated breaker if a fault is detected.

An interlock is provided on the incomer breakers from the transformer and emergency generator
which allows only one of the breakers to be closed at any time.
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4.1.2 Motor Control

Each motor supply cubicle is provided with a Starter Control Unit (SCU) which is energised from
the 110V dc supply and communicates with other SCUs and the DCS through a Modbus RTU.
The SCU controls the start of the motor through a starter which can be either a Direct on Line
starter or provide a soft start through an Auto transformer. The starter is also connected to the
On/Off/Auto switch located by the motor in the field.

4.2 Emergency Generator
Refer to PHM-111-ED-010 PH3 Overall Single Line Diagram.

421 Emergency Generator Control Panel

The emergency generator is controlled from a control cabinet located in the substation.
Mounted in the front of the control cabinet is the Power Command Controller PCC2100 which is
a microprocessor-based generator set monitoring, metering, and control system. The controller

provides an operator interface to the generator set, voltage regulation, governing, and protective
functions. Control power for the controller is derived from the UPS.

The operator panel includes a series of LEDs to allow the operator to view the general status of
the generator set. The functions displayed include:

o Green LEDs to indicate:

=  Generator set running operating at rated voltage and frequency
= Remote start signal received

* Red LEDs to indicate:

= Not-in-Auto mode (flashing)
= Common shutdown

= Low Oil Pressure Shutdown
= Overspeed Shutdown

s Amber LEDs to indicate:

= Common warning
= Low Oil Pressure Warning
= High Engine Temperature Warning
= Fail To Start
The i i are provi on the controller:

Off/Manual/Auto Mode Control Switch — When the switch is selected to Manual or off, the ‘Not In
Auto’ lamp on the panel flashes. If Auto mode is selected, the generator set can be started
automatically when power is lost on Normal Bus Bar.

Manual Run/Stop Control Switch — When the mode control switch is in the Manual position and
the Manual Run /Stop switch is pressed, the Generator set will start, immediately. If the
generator set is running in the Manual mode, pressing the Run/Stop switch will cause the
generator set to shut down after a cool down at idle period.

Panel Lamp/Lamp Test Control Switch — Depressing the panel lamp switch will cause the panel
illumination to operate for approximately 10 minutes. Pressing and holding the switch will
sequentially illuminate all LEDs on the panel to confirm proper operation of these components.

Emergency Stop Button — Pressing the emergency stop button causes the generator set to shut
down immediately. The generator set is prevented from running or cranking with the switch
pressed in.
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The control panel is equipped with an AC metering panel composed of a series of LED's
configured in bar graphs for each function. The LED’s are colour coded, with green indicating
normal range values, amber for warning levels, and red for shutdown conditions. Scales for each
function are in % of nominal rated values.

e The nine bar-graphs provide the following displays from left to right:

= Simultaneous Current in each phase (3 bars)

= Power (1 bar)

= Power Factor (1 bar)

= Frequency (1 bar)

=  Simultaneous Voltage on each phase (3 bars)
The control panel is also provided with an alphanumeric display capable of displaying two lines
of data with approximately 20 characters per line. The display is accompanied by a set of six
membrane switches, three each side of the display, that are used by the operator to navigate
through control menus, and to make control adjustments.
All adjustments to volts, frequencies etc are made via the display panel.

All data on the display can be viewed by scrolling through screens with the navigation keys. The
display shows all active fault conditions, active and inactive, with the latest displayed first.

The display panel has a screen-saver timer that turns off the display after 30 minutes of
inactivity. Touching any key will turn the screen back on.

422 Engine Control

Remote Start Mode — On loss of power at the switchboard the controller automatically starts the
generator set immediately and accelerates the unit to rated speed and voltage by careful control
of the engine fuel system and alternator excitation system.

Data Logging — The controller maintains a record of manual control operations, warning and
shutdown conditions, and other events. The control also stores critical engine and alternator
data before and after a fault occurs, for use in evaluating the root causes for the fault condition.

Cycle Cranking — The controller limits the number of start attempts to be made, the duration of
each crank and the duration of the rest period between cranks. The number of start attempts
and durations are configurable.

Time Delay Stop (Cool-down) — Configurable for time delay of 0-10 minutes prior to ramp to idle
or shut down after signal to stop in normal operation modes.

Engine Governing

The integrated digital governor drives the engine fuel control valve. The following features are
available in the governing system:

Isochronous Governing — Controls engine speed within plus or minus 0.25% for any steady state
load from no load to full load. Frequency drift will not exceed plus or minus 0.5% for a 60°F
(33°C) change in ambient temperature over an 8 hour period

Temperature Dynamics — Modifies the engine fuel system (governing) control parameters as a
function of engine temperature. Allows engine to be more responsive when warm, and more
stable when operating at lower temperature levels

Smart Idle Mode — Engine governing can be regulated at an idle speed for a programmed period
on automatic stop of the engine or in manual mode. In an automatic mode, the control will
bypass the idle period if the engine at a low load level for sufficient duration for cool-down.
During idle mode engine protective functions are adjusted for the lower engine speed, and
alternator function and protections are disabled. Idle speed can be initiated by the operator when
the generator set is running in the manual mode
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423 Alternator Control

The controller includes an integrated 3-phase line-to-neutral sensing voltage regulation system,
which performs the following functions:

Digital Output Voltage Regulation — Regulates output voltage to within 0.5% for any loads
between no load and full load. On engine starting, or sudden load application, voltage is
controlled to a maximum of 5% overshoot over nominal level

Fault Current Regulation — Regulates the output current on any phase to a maximum of 3 times
rated current under fault conditions for both single phase and three phase faults. The regulation
system will drive a permanent magnet generator (PMG) to provide 3 times rated current on all
phases for motor starting and short circuit coordination purposes

PTTEP
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4.3 UPS 111-ER-52-2301A/B
Refer to PHM-111-ED-010 PH4 Overall Single Line Diagram.
4.3.1 UPS Control Panel
The controls for the UPS are located in a panel located in the front door of the UPS cabinet. The
panel is divided into four sections.
The top left section is the system panel, which shows the current operation status of the major
components of the system on a schematic of the system.
The top centre section is the Operations section which includes buttons for turning the system on
and off and a lamp test button for checking if all LED indications function properly.
The top right section is the display unit which consist of a LC display, an alarm LED, an acoustic
alarm and a key-pad. With this the operator can set following operational parameters, obtain a
list of measurement data, and get access to the event and
alarm log.
The lower section of the panel is the alarm indication panel the respective LED lights up, when an
alarm has occurred. The following alarm LEDs are included:
* Rectifier Mains Failure
* Rectifier Failure
e DC Out of Tolerance
« Battery Operation
« Battery Discharged
* Battery Disconnected
¢ Inverter Fault
e Overload Inverter/Bypass
e Inverter Fuse Blown
e Asynchronous
e Bypass Mains Fault
e Manual Bypass ON
e Over-temperature
¢ Fan Failure
* EAlnhibited
* EN Inhibited
*  Power Supply Fault
Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest versi Page 96 of 364

5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS
5.1 General EHS Requirements
5.1.1 Electrical Safety
Only qualified and authorised personnel can work on or near exposed energised parts of
electrical equipment that operate at voltages of more than 50V ac and/or 110V dc.
The personnel must be trained for the task to be performed.
Personnel working on or near to electrical equipment shall adhere to the following:
Only qualified and authorised personnel must perform isolation/de-isolation of electrical
equipment
Adhere to the Electrical Safety Rules and Procedures
Have knowledge of the construction and operation of specific electrical equipment and the
hazards involved
Proper use and maintenance of test instruments and knowledge of their rating limits
Appropriate alerting techniques, such as signs, tags, and barricades for warning and protecting
other personnel from electrical hazards.
All incidents or accidents of an electrical nature shall be reported to the supervisor of the work
who shall ensure that it is investigated and reported.
All potentially dangerous situations or conditions involving electricity, and all cases of electrical
equipment suspected of being in an unsafe condition, must be reported immediately to the
Supervisor for investigation.
In all cases, any electrical equipment that gives rise to a dangerous or potentially dangerous
situation shall be removed from service, isolated, and tagged ‘Do Not Use'.
The equipment shall remain out of service until it has been investigated and deemed safe by an
Authorised Electrical Person.
51.2 Chemicals
Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals.
The precautions detailed must be adhered to at all times.
51.3 Hazardous Sources
Table 1B-3.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Utilities System.
Table 1B-3.6 — Hazardous Sources
Hazard Source Hazardous Effect Control
Event
High and Low Switchboards, Incorrect Electric shock Restricted
voltage electricity | transformers, operation of Equipment access
(50V to 22kV) UPS and equipment d;'mz e (operation of
generator 9 electrical
equipment by
AEPs)
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Hazard Source Hazardous Effect Control
Event
Static electricity uPs Failure to ensure | Electric shock Restricted
that equipment is Equipment access
fully discharged d;lmg e (operation of
prior to 9 electrical
maintenance equipment by
AEPs)
Diesel oil Storage tank and | Loss of Slip hazard, Routine
diesel lines containment potential for inspections
personnel injury
Oil mist Equipment Preventive
damage maintenance
Equipment with Diesel engine Loss of control Potential for Routine
moving/rotating driven generator Missing guards personnel injury inspections
parts P "
reventative
maintenance
Hot engine Diesel engine Contact with hot Potential for Insulation
exhausts driven generator surfaces serious burns policy
Use of
personal
protective
equipment
Specific Health and Safety Requirements
The correct use of Personal Protective i it (PPE) is in securing

a safe and healthy place of work for all personnel. PPE shall be used in conjunction with
appropriate health, environment and safety procedures that are designed to minimise the
potential risk of harm or injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

There are no specific environmental requirements for the Power Generation and distribution
Systems.

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

2002-DS-1671-01 AC UPS Data Sheet

2002-SP-1671-01 Specification for AC UPS

2002-SP-1697-01 Specification for Diesel Engine Generator

2002-SP-1654-01 Specification for LV Switchgear and MCC

PH-10-OP-SOP-00001B System Operations Procedure Wellpad B

PH-10-OP-SOP-00001B-03 Standard Operating Procedure Operation of the Wellpad B
Utilities
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6.2 Vendor Documentation
Document Number Document Title
- Descriptive Information for Cummins Generator and
Controls
6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-111-ED-010 Wellpad PH3 Overall Single Line Diagram
PHM-111-ED-020 400V MCC 111 -ES-51-1101 Single Line Diagram
PHM-111-ED-040 230VAC UPS Single Line Diagram
PHM-111-FE-010 P&ID Service Water and Power Generation
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Figure 1C-1.1 — Wellhead and Production Manifolds Simplified Overview Schematic
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2.0

241

INTRODUCTION

System Purpose/Function

The Processing facilities on Wellpad C are designed to produce gas from three wellheads and export
the fluids to the Gas Processing Plant (GPP) via the manifold facilities at Wellpad A. There is provision
for a total of five wellheads at Wellpad C.

Primary Components

Wellpad C is located at the north end of the field and is comprised of the following Primary
Components:

Tag No Equipment Title/Description

112-00-Z-001 PH4 Wellhead

112-00-Z-002 PH6 Wellhead ( Future)

112-00-Z-003 PH10 Wellhead

112-30-S-001 Wellhead Control Panel (WHCP)

112-00-S-007 Portable Test Separator

112-62-V-001 Wellpad C Pig Launcher

113-62-V-004 Pig Receiver from Wellpad C — Located at Wellpad A

- Gathering Pipeline to Wellpad A

Primary Interfaces
Input interfaces:
e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
«  Power Generation System (refer to SOP Volume 1C-3 (Doc No: PH-10-OP-SOP-00001C-03))
e Chemical Injection (refer to SOP Volume 1C-2 (Doc No: PH-10-OP-SOP-00001C-02))
Output interfaces:
*  Wellpad A (refer to Section 1.0 A of this manual)
* Vent System (refer to SOP Volume 1C-2 (Doc No: PH-10-OP-SOP-00001C-02))

SYSTEM DESCRIPTION

System Overview

Refer to Figure 1C-1.1 — Wellhead and Production Manifolds Simplified Overview Schematic. Wellpad
C is equipped with two production wellheads with corrosion inhibitor/hydrate inhibitor injection facilities
and a wellhead control panel for control and shutdown requirements. Provision has been made for two
future wells. There is also provision for a portable test separator.

A pig launcher is provided for pigging of the gathering pipeline from Wellpad C to Wellpad A where a
pig receiver is located.
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22 Primary Flow Description
Refer to the following P&IDs:
e PHM-112-FE-002 Wellhead PH4 Details
e PHM-112-FE-011 Wellhead PH6 Details
e PHM-112-FE-012 Wellhead PH10 Details
¢ PHM-112-FE-001 Wellhead Control Panel
e PHM-112-FE-004 Production Header
e PHM-112-FE-005 Pig Launcher
e PHM-113-FE-006 Pig Receiver- Located at Wellpad A
221 Production

Process System O Manual PH-10-OP-MAN-00002

Production Wellhead

The Wellpad has three (3) Production Wellheads 112-00-Z-001/2/3 with provision for a total of
five (5) wellheads. For the purpose of clear description tag numbers associated with Wellhead
113-00-Z-001 and 112-00-Z-003 are used in this document.

At the well, the reservoir fluids are produced to surface through 4 2" diameter production tubing
to the Production Wellheads 112-00-Z-001/2/3.

Each production wellhead is equipped with the following:

e Hydraulically operated Surface Controlled Subsurface Safety Valve (SCSSV)

PTTEP
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Chemical Injection

There is the facility to inject hydrate inhibitor of the choke valve. There is also a corrosion
inhibitor injection point downstream of the choke.

Wellhead Control

Wellhead Control Panel 112-30-S-001 houses the wellhead controls for the well.
The wellhead control panel is provided with hydraulic reservoirs, pumps, filters, piping,
instruments, control logic and controls to provide high, medium and low pressure hydraulic fluid
to operate surface safety valve, subsurface safety valve, wing valve and choke valve.

Control of the wellhead valves can be carried out locally at the WHCP or remotely
via the Remote Sensing- Process Control and Safety System (RS-PCSS). The WHCP control
panel logic sends and receives signals to/from the GPP Process Control and Safety System
(PCSS).

222 Gathering Pipeline to Wellpad A

The 250mm diameter 5.9km long gathering pipeline exports production fluids from Wellpad C.
The gathering pipeline has a hydraulically operated outlet shutdown valve operated via the
WHCP and has the provision to use a pig launcher for inspection, maintenance and cleaning
operations.

At Wellpad A, the gathering pipeline has a hydraulically operated inlet shutdown valve operated
via the WHCP and has the provision to use a pig receiver.

e Manually operated master valve 3.0 EQUIPMENT DESCRIPTION

e Hydraulically operated Surface Safety Valve (SSV) 31 Wellheads 112-00--001/2/3

o Hydraulically operated Wing Valve (WV) .

o Hydraulically operated wellhead choke (CV) ¢ RefertoP&IDs:

* Chemical injection lines for injection of hydrate inhibitor and Corrosion inhibitor e PHM-112-FE-002 Wellhead PH4 Details
The first isolation valve in each production string is the SCSSV, which is located in the o PHM-112-FE-011 Wellhead PH6 Details (Future)
production tubing string at approximately 53-56mRT distance below the surface. ’
The valve is operated hydraulically from the WHCP from a high-pressure hydraulic supply and ¢ PHM-112-FE-012 Wellhead PH10 Details
fails closed on loss of hydraulic pressure. Note:  There is provision made for a total of five wellheads, two typical Wellheads
The wellhead houses a manual block valve and then the SSV, which is the second hydraulically 112-00-Z-001 and 112-00-Z-003 is described below.
controlled valve. The SSV valve is operated hydraulically from the WHCP from a medium
pressure supply and fails closed on loss of hydraulic pressure. The final valve on the tree is the 311 Function
hydraulically controlled Wing Valve (WV), which is also controlled hydraulically from the WHCP. Wellhead 112-00-2-001 allows for isolation of production well and the flow control of the
The produced fluids flow through a then the hydraulically adjustable choke valve, which is used produced fluids from the well.
to maintain back pressure on the well and set the flow from the well. .
The choke valve is also used to bring a well into production in a controlled manner to avoid 312 Technical Data
damage to the well and upset of downstream equipment. For de_tails of the design and operating parameters, refer to Table 1C-1.1 — Design and
The produced fluids flow from the wellhead via 6" diameter well flow line to the production Operaling Parameters Wellnead 112-00-2-001.
manifold. Table 1C-1.1 — Design and Operating Parameters Wellhead 112-00-Z-001
Alternatively, if well testing is to be performed, the flow line has a facility to divert flow to 6" - -
diameter test manifold, which connects to a portable test separator on site. Following well Parameter Design Operating
testing, the fluids from the test separator are routed back to the production manifold. The
operator can manually align valves to direct the output of the well to the test header. Pressure 85-227.5 barg 40 to 227.5barg

B B Temperature (max/min) - 34°C to 66°C
Production Manifold
" . . . Capacity - -
The purpose of the production manifold is to collect produced fluids from the wells and route
them via 8" diameter production header to the gathering pipeline to Wellpad A. Size 7"to 13 3/8" CSG -
The production manifold at Wellpad A routes the fluids to the main pipeline for processing at the
Gas Processing Plant (GPP).
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313 Technical Description
The wellhead supports the casing strings and production tubing and provides the mounting for 313 Technical Description

the xmas tree.

The Wellhead Control Panel (WHCP) 112-30-S-001 controls Surface Controlled Subsurface
Safety Valve 00-SCSSV-101, Surface Safety Valve 00-SSV-102, Wing Valve 00-WV-103 and
Choke Valve 00-CV-104. The WHCP is described in Paragraph 3.2 Wellhead Control Panel
113-30-S-001.

The SCSSV is a hydraulically operated shutdown valve located in the production string and is a
self-equalising, full bore valve designed to avoid any restriction to flow. The valve is opened and
held in the open positon by hydraulic pressure supplied by the WHCP.
If hydraulic pressure is lost or the operator initiates closure of the SCSSV, the spring in the
actuator forces the valve to the closed position.

The hydraulic control line to the SCSSV enters the casing through the wellhead and is attached
to the exterior of the production tubing. Closure of the SCSSV isolates the well from the surface
facilities.

The next valve in the flow path is the master valve, which is the lower valve in the Xmas tree.
This valve is a full bore manual block valve located directly below the Surface Safety Valve

The SSV is a hydraulically operated shutdown valve located above the master valve in the xmas
tree. The SSV is a full bore valve, which is opened and held in the open position by hydraulic
pressure supplied by the WHCP. On loss of hydraulic pressure the valve is moved to the closed
position by a spring in the actuator.

At the top of the tree there is a swab valve which is full bore manual isolation valve which has a
threaded section and a screw cap on the flange above the valve. This valve is only used when
access is required to the well bore to perform wire line or other invasive operations.

The well fluids leave the tree through the wing valve, which is mounted on the side of the tree
above the SSV. The wing valve is a hydraulically operated gate valve controlled by hydraulic
pressure supplied by the WHCP and is used to isolate the xmas tree from the production
facilities.

Control of the well pressure and flow to the production manifold is through the hydraulically
operated choke valve, which is located down stream of the wing valve.
The choke valve position is set by a hydraulic stepping type actuator, which can drive the valve
in small increments in either direction. Hydraulic pressure for the actuator is supplied by the
WHCP and direction of travel is controlled by a four-way solenoid valve.

3.1.1-41 Function

Wellhead 112-00-Z-003 ( SPH10) allows for isolation of production well and the flow control of
the produced fluids from the well.

3.1.21 Technical Data

For details of the design and operating parameters, refer to Table 1C-1.1-1 — Design and
Operating Parameters Wellhead 112-00-Z-003. (SPH10)

Table 1C-1.1-1 — Design and Operating Parameters Wellhead 112-00-Z-003

Parameter Design Operating
Pressure 85-227.5 barg 40 to 227.5barg
Temperature (max/min) - 34°C to 66°C
Capacity - -
Size 7"t0 13 3/8" CSG -

The wellhead supports the casing strings and production tubing and provides the mounting for
the xmas tree.

The Wellhead Control Panel (WHCP) 112-30-S-001 the Controls Surface Controlled Subsurface
Safety Valve 00-SCSSV-301, Surface Safety Valve 00-SSV-302, Wing Valve 00-WV-303 and
Choke Valve 00-CV-304. The WHCP is described in Paragraph 3.2 Wellhead Control Panel
113-30-S-001.

The SCSSV is a hydraulically operated shutdown valve located in the production string and is a
self-equalising, full bore valve designed to avoid any restriction to flow. The valve is opened and
held in the open position by hydraulic pressure supplied by the WHCP.

If hydraulic pressure is lost or the operator initiates closure of the SCSSV, the spring in the
actuator forces the valve to the closed position.

The hydraulic control line to the SCSSV enters the casing through the wellhead and is attached
to the exterior of the production tubing. Closure of the SCSSV isolates the well from the surface
facilities.

The next valve in the flow path is the master valve, which is the lower valve in the Xmas tree.
This valve is a full bore manual block valve located directly below the Surface Safety Valve
(S8V).

The SSV is a hydraulically operated shutdown valve located above the master valve in the xmas
tree. The SSV is a full bore valve, which is opened and held in the open position by hydraulic
pressure supplied by the WHCP. On loss of hydraulic pressure the valve is moved to the closed
position by a spring in the actuator.

At the top of the tree there is a swab valve which is full bore manual isolation valve which has a
threaded section and a screw cap on the flange above the valve. This valve is only used when
access is required to the well bore to perform wire line or other invasive operations.

The well fluids leave the tree through the wing valve, which is mounted on the side of the tree
above the SSV. The wing valve is a hydraulically operated gate valve controlled by hydraulic
pressure supplied by the WHCP and is used to isolate the x-mas tree from the production
facilities.

Control of the well pressure and flow to the production manifold is through the hydraulically
operated choke valve, which is located down stream of the wing valve.
The choke valve position is set by a hydraulic stepping type actuator, which can drive the valve
in small increments in either direction. Hydraulic pressure for the actuator is supplied by the
WHCP and direction of travel is controlled by a four-way solenoid valve.
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3.2 Wellhead Control Panel 112-30-S-001

Refer to P&ID: PHM-112-FE-001 Wellhead Control Panel and SA/06/WHCP-B101C/4-1 Vendor
WHCP Schematic Diagram.
3.21 Function
The Wellhead Control Panel 112-30-S-001 houses the control logic for operation of the Surface
Safety Valves (SSVs), Surface Controlled Subsurface Safety Valves (SCSSVs) Wing Valves
(WV), Choke Valves and Pipeline Shutdown Valves. The skid contains the hydraulic reservoir,
accumulators, pumps, filters, piping, and instruments and provides the high, medium and low
pressure hydraulic supplies to operate the actuators on the valves.
The panel also supplies the nitrogen for the Zone 1 and 2 Fusible Plug Loops for fire protection
of the wellpad.
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3.2.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-1.2 — Design and
Operating Parameters Wellhead Control Panel 112-30-S-001.

Table 1C-1.2 — Design and Operating Parameters Wellhead Control Panel 112-30-S-001

Parameter Design Operating
Reservoir Capacity 100 Lter or 0.1 m* -
Accumulator Capacity 38l each -
Accumulator Pressure 413barg each -
MAWP High 413barg -
MAWP Medium 413barg -
MAWP Low 200barg -
Size 3.25m x 1.2m x 2.10M

3.2.3 Technical Description

The WHCP contains the electronic control equipment, hydraulics and nitrogen supply for
protection, operation and control of the production wells. Each well has its own well control panel
slot.

The well control panel performs the following functions:

. Provides a HP 350 barg hydraulic supply for operation of the SCSSVs which can be
opened and closed individually from the WHCP

o Provides an MP300 barg hydraulic supply for operation of the SSVs and WVs which can
be opened and closed individually from the WHCP

. Performs the logic governing the sequence of operation of the SCSSV, SSV and WV

e Provide 190 barg hydraulic pressures for operation of the choke valves. Individual well
choke valves can be stepped open and closed individually from the WHCP or remotely
from the DCS

. Provide 190 barg hydraulic pressures for operation of the gathering pipeline shutdown
valves and main pipeline shutdown valves

. Provide 6.0barg low pressure hydraulic control supply for the pilots who switch the supply
to the SCSSVs, SSVs and WVs

. Provide nitrogen at a pressure of 8.0 barg for operation of the Zone 1 and 2 fusible plug
loops

. Provide for selection and control of the HP and MP hydraulic pumps

The electronic controls are linked to the Distributed Control System (DCS) and the Process
Safety System (PSS). DCS and PSS inputs and outputs are transmitted to and from the WHCP.

The high pressure and medium pressure hydraulic pumps are housed in the WHCP together
with associated filters and safety relief valves. These provide hydraulic pressure for the high,
medium and low hydraulic systems. The hydraulic fluid reservoir is equipped with an
atmospheric vent.

Hydraulic oil for the WHCP is held in a reservoir. The reservoir is partitioned to segregate the
returns from the SDVs, SSVs and WVs from the returns from the SCSSV which may be
contaminated with reservoir fluids.
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The two high pressure 100% electric motor driven hydraulic pumps, operating in a duty/standby
configuration take suction from the bottom of the fluid supply reservoir and raises the pressure
of the hydraulic fluid. Each pump discharge is protected by a pressure safety valve set at a
pressure to 420barg releasing excess pressure to the hydraulic return header.

The two medium pressure 100% electric motor driven hydraulic pumps, operating in a
duty/standby configuration take suction from the bottom of the fluid supply reservoir and delivers
raises the pressure of the hydraulic fluid. Each pump discharge is protected by a pressure safety
valve set at a pressure to 415barg releasing excess pressure to the hydraulic return header.

Both the HP and MP hydraulic supply pumps are backed up by a manual hydraulic pump, which
can be lined up to either the HP or MP system.

A pre-charged accumulator is provided on each of the HP and MP hydraulic supply headers to
provide capacity and prevent constant stopping and starting of the pumps. The accumulators are
pre-charged with nitrogen to 240 barg for HP, 210 barg. for MP

On the MP supply line downstream of the MP accumulator there are two tie-ins. The first is
routed via a self-regulating pressure control valve set at 150barg which is the supply for the
gathering pipeline shutdown valve. The second tie in is routed via a pair of self regulating
pressure control valves set at 6.0barg and goes to supply the low pressure control supply for
operation of the SCSSVs, SSVs and WVs.

Nitrogen bottles in the WHCP supply the Zone 1 and 2 fusible plug loops via a self-regulating
pressure control valve set at 6.0barg.

33 Portable Test Separator 112-00-S-007
Refer to P&ID: PHM-112-FE-004 Production Header.
3.3.1 Function
Portable Test Separator 112-00-S-007 is a three-phase separator which separates the oil,
produced water and gas in the well stream, in a similar manner to the production separator. The
flow in each phase is measured during well testing to enable the performance of the well to be
monitored.
3.3.2 Technical Data
For details of the design and operating parameters, refer to Table 1C-1.3 — Design and
Operating Parameters Portable Test Separator 112-00-S-007.
Table 1C-1.3 - Design and Operating Parameters Portable Test Separator
112-00-S-007
Parameter Design Operating
Pressure 227.5barg 40 to 95barg
Temperature (max/min) -29/85°C 17 to 66°C
Capacity 50mmscfd
333 Technical Description
The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.
34 Pig Launcher 112-62-V-001
Refer to P&ID: PHM-112-FE-005 Pig Launcher.( Wellpad C)
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3.4.1 Function

Pig Launcher 112-62-V-001 is provided to launch pigs, including intelligent pigs, for inspection,
maintenance and cleaning of the gathering pipeline from Wellpad C to Wellpad A. The pig
launcher is normally isolated from the export line, depressurised and drained. When in service
the operating pressure is dependent upon pipeline pressure.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-1.4 — Design and
Operating Parameters Pig Launcher 112-62-V-001.

Table 1C-1.4 — Design and Operating Parameters Pig Launcher 112-62-V-001

Parameter Design Operating
Pressure 227.5barg 35 to 85barg
Temperature (Max/Min) -29/85°C 17 to 50°C
Capacity 50mmscfd
343 Technical Description

The launcher is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation and draining
of the launcher. The major barrel has an external diameter of 300mm and length of 4.3 m. The
minor barrel has an external diameter of 250mm and length of 1.5 m. The minor barrel has an
internal diameter to match the inside diameter of the gathering pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig loading and
launching operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:

e SP-003 - End closure
e 62-BV-001 - Pig launcher outlet valve
e 62-BV-002 — Pig launcher outlet valve
e 00-BV-011 - Pig launcher bypass valve
e V1(PG-336) — Kicker line
e V2(PG-339) - Kicker line bypass valve
e V4(PG-501) - Kicker line
e V6(PG-510) — Rear drain valve
e V8(PG-513) — Forward drain valve
e V10(PG-502) - Vent to vent header
e V12(PG-506) — Atmospheric vent
e V13(PG-505) — Atmospheric vent
e V14(PG-508) — Purge point

Local Instrumentation

Local Pressure Indicators 62-PG-101 and 62-PG-102 are provided on the launcher barrel
equalisation line to indicate the pressure in the launcher. Pressure Indicator 62-PG-101 is a low
range gauge with overpressure protection provided to indicate pressure when the launcher has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-Z1-101 is provided to indicate passage of the pig through the
minor barrel of the launcher.
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3.5

Pig Receiver from Wellpad C- Located at Wellpad A 113-62-V-004
Refer to P&ID: PHM-113-FE-006 Pig Receivers.
3.51 Function

A pig receiver 113-62-V-004, which can be connected to the Wellpad C gathering pipeline to
receive pigs passing through the pipelines is provided at Wellpad A.

The pig receiver can receive pigs, for intelligent pigs for cleaning and inspection, of the gathering
pipelines from Wellpads C. The pig receiver is normally isolated from the export line,
depressurised and drained. When in service the operating pressure is dependent upon pipeline
pressure.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-1.5 — Design and
Operating Parameters Pig Receiver 113-62-V-004 from Wellpad C- Located at Wellpad A

Table 1C-1.5 — Design and O ing P Pig i 113-62-V-004
Parameter Design Operating
Pressure 227.5barg 35 to 85barg
Temperature (Max/Min) -29/85°C 17 to 50°C
Capacity 50mmscfd
353 Technical Description

The receiver is comprised of a horizontal, carbon steel, cylindrical barrel fitted with an end
closure, which is interlocked to prevent opening prior to complete depressurisation of the
receiver. The major barrel has an external diameter of 300mm and length of 4.5m.
The minor barrel has an external diameter of 250mm and length of 4.3m. The minor barrel has
an internal diameter to match the inside diameter of the gathering pipeline.

To ensure safe operation of the vents, drain and line valves when performing pig retrieval and
receiving operations, the sequence of operation of the following valves and door release are
controlled by a key interlock system on the following items:

Pig Receiver 113-62-V-004 in Wellpad C receiving position
e SP-007 - End closure

« 00-BV-007 - Pig receiver inlet valve

« 02-BV-008 - Pig receiver inlet valve

e 00-BV-012 — Pig receiver bypass valve
e V1(PG-411) — Kicker line

e V2(PG-407) - Kicker line bypass valve
e V4(PG-521) — Kicker line

e V6(PG-527) — Rear drain valve

e V8(PG-524) — Forward drain valve

e V10(PG-518) - Vent to flare

*  V12(PG-522) — Atmospheric vent

e V13(PG-523) — Atmospheric vent

e V14(PG-520) — Purge point
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Local Instrumentation

Local Pressure Indicators 62-PG-103 and 62-PG-105 are provided on the receiver barrel
equalisation line to indicate the pressure in the receiver. Pressure Indicator 62-PG-105 is a low
range gauge with overpressure protection provided to indicate pressure when the receiver has
been depressurised prior to opening.

Local Intrusive Pig Signaller 62-ZI-103 is provided to indicate passage of the pig through the
minor barrel of the receiver.

4.0 INSTRUMENTATION AND CONTROL
4.1 Wellheads 112-00-Z-001/2/3
Refer to P&IDs:
e PHM-112-FE-002 Wellhead SPH4 Details
e PHM-112-FE-011 Wellhead SPH6 Details (Future)
¢ PHM-112-FE-012 Wellhead SPH10 Details
Note:  There is provision made for a total of five Wells at Wellpad C. A typical Wellhead
112-00-Z-001 and 112-00-Z-003 is described below.
Tag No. associated with Wellheads 112-00-Z-002/3 are altered by changing only the last three
number sequence in the Tag eg 00-PT-111 becomes 00-PT-211 or 00-PT-311 see relevant
P&ID for details.
411 Pressure
The well flow line is provided with a Pressure Transmitter 00-PT-111 upstream of the choke
valve, which provides indication on the DCS via Pressure Indicator 00-PI-111.
The well flow line is provided with a Pressure Transmitter 00-PT-112 downstream of the choke
valve, which provides indication and high and low pressure alarms on the DCS via Pressure
Indicator 00-PIA-112.
Pressure Transmitter 00-PT-120 downstream of the choke valve, provides a high pressure trip
to the PSD via Pressure Indicator 00-PIA-120.
Pressure Transmitter 00-PT-121 downstream of the choke valve, provides a low pressure trip to
the PSD via Pressure Indicator 00-PIA-121.
41.2 Flow
Fluid flow through the well flow line is monitored by Flow Transmitter 00-FT-102 downstream of
the choke valve, which provides totalised flow indication on the DCS via Flow Totaliser 00-FQI-
102.
Corrosion inhibitor flow to the well flow line is monitored by Flow Transmitter 00-FT-101, which is
displayed on the DCS via Flow Indicator 00-FIA-101. Flow Indicator 00-FIA-101 is provided with
a low flow alarm.
413 Temperature
Temperature Transmitter 00-TT-101 upstream of the choke valve provides temperature
indication through 00-TI-101 on the DCS.
The well flow line is provided with a Temperature Transmitter 00-TT-102 downstream of the
choke valve, which provides ire indi and a low p ire alarm on the DCS via
Temperature Indicator 00-TIA-102. Temperature Indicator 00-TIA-102 is provided with a low
temperature alarm.
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4.2

4.1.4 Choke Valve

The choke valve position is indicated on the wellhead control panel by Position Indicator 00-ZI-
104B. The choke position is repeated on the DCS through Position Indicator 00-ZI-104A.

For choke valve control refer to Paragraph 4.2 Wellhead Control Panel.

Wellhead Control Panel 112-30-S-001

Refer to:

P&ID PHM-112-FE-001 Wellhead Control Panel
SA/06/WHCP-B101C/4-1 Vendor WHCP Schematic Diagram

4.21 Pressure

The HP hydraulic SCSSV supply pressure is monitored by Pressure Transmitter PTH-3, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-101. Pressure Indicator
Alarm 30-PIA-101 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System.

The MP hydraulic SSV supply pressure is monitored by Pressure Transmitter PTH-2, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-102. Pressure Indicator
Alarm 30-PIA-102 generates a low-pressure alarm and a low-pressure trip signal for the PSD
System.

The MP hydraulic SDV and choke valve supply pressure is monitored by Pressure Transmitter
PTH-1, which provides indication on the PSS via Pressure Indicator Alarm 30-PIA-103. Pressure
Indicator Alarm 30-PIA-103 generates a low-pressure alarm and a low-pressure trip signal for
the PSD System.

The LP hydraulic control supply pressure is monitored by Pressure Transmitter PTL-1, which
provides indication on the PSS via Pressure Indicator Alarm 30-PIA-104. Pressure Indicator
Alarm 30-PIA-104 generates a low-pressure alarm and a low-pressure trip signal for the ESD
System.

The fusible plug loop pressures for zone 1 and zone 2 are monitored by Pressure Switches PS-2
and PS-3 respectively, which provide indication on the PSS via Pressure Indicator Alarm 80-PIA-
101. Pressure Indicator Alarm 80-PIA-101 generates a low low-pressure trip signal for the ESD
System.

The following local pressure indicators are provided on the front panel of the WHCP:

e PF-5— HP Hydraulic Header Pressure

e PF-4 — MP Hydraulic Header Pressure

e PF-3-Choke Valve/SDV MP Hydraulic Header Pressure

e PE-1- LP Hydraulic Header Pressure

e PE-2-Fusible Plug Loop Zone 1 Pressure

e PE-3 - Fusible Plug Loop Zone 2 Pressure

422 Differential Pressure

The hydraulic reservoir suction strainer differential pressure is measured by Pressure Differential
Transmitter PAD-1 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-101,
which provides a high differential pressure alarm.

The HP pump discharge filter differential pressure is measured by Pressure Differential
Transmitter PAD-3 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-102,
which provides a high differential pressure alarm.

The MP pump discharge filter differential pressure is measured by Pressure Differential
Transmitter PAD-2 and indicated on the DCS by Pressure Differential Indicator 30-PDIA-103,
which provides a high differential pressure alarm.

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi Page 113 of 364

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

423 Level

The level in the hydraulic oil reservoir is monitored by Level Transmitter PAE-1 and indicated on
the PSS via Level Indicator Alarm 30-LIA-101. Level Indicator Alarm 30-LIA-101 provides a low-
level trip signal for the ESD System.

Local level indication at the hydraulic oil reservoir is provided by Level Gauges PV-1 and PV-2.
4.2.4 Motor Control

The Motor Controls are located left of centre in the front of the WHCP in two groups one for the
HP system and one for the MP system. The groups include the following indicators, pushbuttons
and selector switches:

Indicators

XA-PD-1 HP Duty Pump Remote XA-PD-2 HP Duty Pump Local
XA-PD-3 HP Pump Fault XA-PD-4 HP Pump Running
XA-PD-5 HP Standby Pump Remote XA-PD-6 HP Standby Pump Local
XA-PD-7 HP Standby Pump Fault XA-PD-8 HP Standby Pump Running
XA-PD-9 MP Duty Pump Remote XA-PD-10 MP Duty Pump Local
XA-PD-11 | MP Pump Fault XA-PD-12 MP Pump Running
XA-PD-13 | MP Standby Pump Remote XA-PD-14 MP Standby Pump Local
XA-PD-15 | MP Standby Pump Fault XA-PD-16 MP Standby Pump Running

Push Buttons
PB-PC-1 | HP Duty Pump Start PB-PC-2 | HP Duty Pump Stop
PB-PC-3 HP Standby Pump Start PB-PC-3 HP Standby Pump Stop
PB-PC-4 | MP Duty Pump Start PB-PC-5 | MP Duty Pump Stop
PB-PC-6 MP Standby Pump Start PB-PC-7 MP Standby Pump Stop

Elector Switches

SEL-PAF-1 | HP Pump Duty/Standby ‘ SEL-PAF-2 | HP Pump Local/Remote

SEL-PAF-3 | MP Pump Duty/Standby

| SEL-PAF-4 | MP Pump LocaliRemote

425 Master Section

The Master section of the WHCP is located above the pump section and includes the following
indicators and pushbuttons:

Indicators

XA-PD-15 | Prod Manifold Pres. Lo-Lo XA-PD-16 Common Start-up Bypass Ind

XA-PD-17 | ESD Activated XA-PD-18 PSD Activated

XA-PD-19 | USD Activated

XA-PD-20 | Fusible Plug Loop Zone 1 XA-PD-21 Fusible Plug Loop Zone 2

XA-PD-22 | C/V Hyd Pressure Lo-Lo XA-PD-23 LP Hdr Pressure Lo-Lo

XA-PD-24 | MP Hdr Pressure Lo-Lo XA-PD-25 | HP Hdr Pressure Lo-Lo
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Push Buttons

PB-PC-9 | Total Surface SD PB-PC-10 | Total Sub-Surface SD
PB-PC-11 | Lamp Test
00-HS2-125 | ESD Pushbutton (WHCP) 00-HS1-125 | ESD Pushbutton (GPP)
00-HS2-124 | PSD Pushbutton (WHCP) 00-HS1-124 | PSD Pushbutton (GPP)
PB-PC-14 | USD Pushbutton/Reset PB-PC-15 Prod Manifold Start-up
Bypass

4.26 Well Control Modules

Each well slot has a module in the WHCP which has two parts, the upper part being a gauge
panel and the lower part housing the controls and indicators for the tree valves and choke
controls The well module are located on the left side of the WHCP front panel. The following
indicators, pushbuttons and selector switches are provided on each of the well control modules:

Pressure Indicators:
e ME-4 — SCSSV Hydraulic Pressure
e ME-3 - SSV Hydraulic Pressure
e ME-2 - Wing Valve Hydraulic Pressure
e ME-1- Choke Valve Hydraulic Pressure

Indicator Lamps

XA-MD-1 Flowline Pressure Hi-Hi XA-MD-2 Flowline Pressure Lo-Lo

XA-MD-3 WSD Status MM-1 Choke Valve Position Indicator

Push Bottons

PB-MB-1 SCSSV Open PB-MB-2 SCSSV Close

PB-MB-3 SSV Open PB-MB-4 SSV Close

PB-MB-5 Wing Valve Open PB-MB-6 Wing Valve Close
00-HS-126 Well Shutdown (PH4) PB-MB-8 Well Shutdown Reset

00-HS-226 | Well Shutdown (PH6)

00-HS-326 | Well Shutdown (PH10)

PB-MB-9 Choke Valve Step Open PB-MB-10 | Choke Valve Step Close

PB-MB-11 Flowline Start-up Bypass

Selector Switch:

SEL-MC-1 — Local/Remote Choke Valve Step Control, this selector switch is lockable in the
Local position.

The following status indications are repeated on the DCS:
30-XI-101 — SCSSV (PH4) Status (DCS)
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30-XI-102 — SSV (PH4) Status (DCS)
30-XI-103 — Wing Valve (PH4) Status (DCS)
30-XI-201 — SCSSV (PH6) Status (DCS)
30-XI-202 — SSV (PHS6) Status (DCS)
30-X1-203 — Wing Valve (PH6) Status (DCS)
30-XI-301 — SCSSV (PH10) Status (DCS)
30-XI-302 — SSV (PH10) Status (DCS)
30-X1-303 — Wing Valve (PH10) Status (DCS)
Well Control

The 6barg control oil supply is made available for operation of the tree valves when the ESD
button PP1 has been reset and the fusible plug loop has been pressurised to reset the pilot valve
PU2. Loss of pressure in the control loop results in closure of all tree valves and SCSSVs. This
action opens pilot valves PU4 and PU5 on the control supply to the SSV and SCSSV in
preparation for opening.

The hydraulic supply to the SCSSV is switched by solenoid Valve MF-3, which supplies control
oil to the pilot Valve MG-3, which supplies HP oil to the actuator. The solenoid Valve MF-3 can
be operated remotely or from the pushbutton on the associated well control module.

When the SCSSV is open sensed by pressure switch MM3, the SSV can be opened,
The hydraulic supply to the SSV is switched by solenoid Valve MF-2, which supplies control oil to
the pilot Valve MG-2 which supplies MP oil to the actuator. The solenoid Valve MF-2 can be
operated remotely or from the pushbutton on the associated well control module.

When the SSV is open sensed by pressure switch MM2, the WV can be opened,
the hydraulic supply to the WV is switched by solenoid Valve MF-1, which supplies control oil to
the pilot Valve MG-1 which supplies MP oil to the actuator. The solenoid Valve MF-1 can be
operated remotely or from the pushbutton on the associated well control module.

To control the closing sequence for the production well on an ESD or fusible loop failure the
control oil line to the pilot valves is depressurised.

The pilot valve MG1 for the wing valve closes immediately and vents the WV actuator to close
the valve.

The pilot valve MG2 for the SSV closes following closure of pilot valve PU4 after a 10 to 20
seconds time delay set by PD1 and vents the SSV actuator to close the valve.

The pilot valve MG3 for the SCSSV closes following closure of pilot valve PU5 after a 21 to 30
seconds time delay set by PD2 and vents the SSV actuator to close the valve.

427 Choke Control

The choke valve is set by a hydraulic motor which drives the choke in either the open or closed
direction. The direction of travel is selected through Solenoid Valves 00-XV-104A or B which
direct the hydraulic supply to the selected side of the actuator. Control of the choke can be
selected to be from the well module or remotely from the DCS through a switch on the well
module. Indication of valve position is provided on the well module and on the DCS.

4.2.8 Fusible Plug Loops

The fusible plug loops provide fire detection for the Wellpad C. Following activation
the loop must be repaired and it is quickly pressurised by pressing and holding of the Three-way
Valve PR-1 until the required pressure is achieved in the loop indicated by the associated
pressure gauge and pressure status indicator. The Pressure Regulator PU-1 provides pressure
make up through a restriction orifice.

If the loop is damaged, nitrogen is lost from the loop and if the loss rate is greater than the make
up rate pressure in the loop will fall and a shutdown of the wells is initiated through PU2 Fusible
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4.3

4.4

4.5

loop pressure is monitored by Pressure Transmitter PTL-2 which provides a signal to the
shutdown system.

Portable Test Separator 112-00-S-007

Refer to P&ID: PHM-112-FE-004 Production Header.

The test separator will be provided by the vendor that is contracted to do well testing. Reference
should be made to the relevant vendor documentation for details of the test separator.

Wellpad C Export Flow Line and Pig Launcher 111-62-V-001

Refer to P&ID: PHM-112-FE-005 Pig Launcher.

441 Pressure

The pressure in the export flow line upstream of 62-SDV-101 is monitored by Pressure
Transmitter 00-PT-114 which provides indication on the DCS through 00-PIA-114. Pressure
Indicator Alarm 00-PIA-114 generates high and low-pressure alarms on the DCS. The pressure
in the export flow line upstream of 62-SDV-101 is also monitored by Pressure Transmitter 00-
PT-116 which provides indication on the SDS through 00-PIA-116. Pressure Indicator Alarm 00-
PIA-116 generates a low pressure trip signal to the PSD SPH4, 10 which initiates executive
actions as described in the cause and effect charts.

442 Temperature

The Temperature in the export flow line upstream of 62-SDV-101 is monitored by Temperature
Transmitter 00-TT-103 which provides indication on the DCS through 00-TI-103.

443 Pig Launcher Valve Sequencing

To ensure safe operation of the pig launcher a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
launcher closure. Operation of the interlock system is described in the operating procedures.
Wellpad A Import Flow Lines and Pig Receiver 113-62-V-004

Refer to P&ID: PHM-113-FE-006 Pig Receivers.

4.51 Pressure

The pressure in the import flow line from Wellpad C downstream of 62-SDV-103 is monitored by
Pressure Transmitter 00-PT-119 which provides indication through 00-PI-119 on the DCS.

452 Temperature

The Temperature in the flow line from Wellpad C downstream of 62-SDV-103 is monitored by
Temperature Transmitter 00-TT-105 which provides indication on the DCS through 00-TI-105.
453 Pig Receiver Valve Sequencing

To ensure safe operation of the pig receiver a key interlock system is provided to control the
sequence of operation of the process isolation, drain and vent valves and opening of the pig
receiver closure. Operation of the interlock system is described in the operating procedures.
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5.0

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Corrosion inhibitor

Methanol

Hydraulic oil

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 1C-1.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Facilities.

Table 1C-1.6 — Hazardous Sources

Hazard Source Hazardous Effect Control
Event
Liquid Wellheads, Potential for injury | Potential for Inspection and
hydrocarbons production due to contact with | personnel injury maintenance
under pressure | flowlines and hazardous liquids routines
manifolds Loss of Ur‘\ignited I;quwd
containment and release an "
release of potential for gas Fusible loop
release and system

flammable liquids
a fire/explosion

Methanol and Wellheads Potential for injury | Potential for Inspection and

corrosion due to contact with | personnel injury maintenance
inhibitor under hazardous liquids routines
pressure Loss of Unignited liquid

containment and release and ;

release of potential for Fusible loop

flammable liquids | fire/explosion system

Hydrocarbon Wellheads, Potential for injury | Potential for Inspection and
gas under production due to contact with | personnel injury maintenance
pressure flowlines and hazardous liquids routines
manifolds Loss of
containment and Unignited gas Fusible loop
release of release and system
flammable gas potential for
fire/explosion
Hydraulic oil SCSSVs, Potential for injury | Potential for Inspection and
under pressure | SSVs Wing due to contact with | personnel injury maintenance
Valves, Choke | liquids under routines
Valves, pressure
Shutdown
Valves,
WHCP, HIPPS
Valves and
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5.2

53

6.0

6.1

Hazard Source Hazardous Effect Control
Event

HPU

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the production facilities for the introduction of hydrocarbon gas, it is necessary to
remove all air from the system. Nitrogen may be utilized for this purpose. Similarly, when
preparing equipment for maintenance, nitrogen may be used to purge hydrocarbons from the
system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen
must be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to
operate.

WARNING:  NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN
ENCLOSED AREAS.

CASE OF BREAKING OF CONTAINMENT, MERCURY DRAGGER TUBE
SHOULD BE USED TO VERIFY TRACE OF MERCURY. IF THE TRACE IS
ABOVE 0.05MG/M3, PROTECTION MUST BE WORN. REFER TO PH-10-HS-
SWP-00029; SAFE WORK PRACTICES FOR MERCURY CONTAMINATED
MATERIAL.

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

PH-10-OP-SOP-00001C System Operations Procedure Wellpad C

PH-10-OP-SOP-00001C-01 Standard Operating Procedure Operation of the Wellpad

C Process Facilities
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6.2 Vendor Documentation

Document Number

Document Title

SA/06/WHCP-B101C/4-1

WHCP Schematic Diagram

SAJ/06/WHCP-C101C/5-1

WHCP General Arrangement (2 Sheets)

SA/06/WHCP-C102C/6-1

WHCP General Arrangement (2 Sheets)

SA/06/WHCP-C102C/2-1

WHCP Module Details

6.3 Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number

Drawing Title

PHM-112-FP-001

Sinphuhorm Wellpad C PFD — Wells and Production
Header

PHM-112-FE-001

Sinphuhorm Wellpad C P&ID — Wellhead Control Panel

PHM-112-FE-002

Sinphuhorm Wellpad C P&ID — Wellhead SPH4 Details

PHM-112-FE-004

Sinphuhorm Wellpad C P&ID — Production Header

PHM-112-FE-005

Sinphuhorm Wellpad C P&ID - Pig Launcher

PHM-112-FE-011

Sinphuhorm Wellpad C P&ID — Wellhead SPH6 Details

PHM-112-FE-012

Sinphuhorm Wellpad C P&ID — Wellhead SPH10 Details

PHM-113-FE-006

Sinphuhorm Wellpad A P&ID — Pig Receivers

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi

Page 120 of 364

PTTEP

Process System Operational Manual

PH-10-OP-MAN-00002

2.0

3.0

4.0

5.0

6.0

SECTION 1.0 C-2
WELLPAD C PROCESS UTILITIES

INTRODUCTION.

1.1
1.2
1.3

SYSTEM DESCRIPTION

21
22

EQUIPMENT DESCRIPTION

3.1
3.2
33
3.4
3.5

System Overview

123
System Purpose/Function 123
Primary C its. 123
Primary Interfaces 123
123
123
Primary Flow Description 126
127

Corrosion Inhibitor Tank 112-64-T-001

Corrosion Inhibitor Injection Pumps 112-64-PM-001/2/3.....

Hydrte Inhiitor Tank 112-64-T-002
Hydrate Inhibitor Injection Pump 112-64-PM-010

Vent System

INSTRUMENTATION AND CONTROL 130
4.1 Corrosion Inhibitor Tank 112-64-T-001 130
4.2 Corrosion Inhibitor Injection Pumps 112-64-PM-001/2(Future)/3 ...

4.3  Hydrate Inhibitor Tank 112-64-T-002

4.4  Hydrate Inhibitor Injection Pump 112-64-PM-010

4.5 Vent System 131
ENVIRONMENTAL, HEALTH AND SAFETY REQU! TS 131
51 General EHSF 131
5.2 Specific Health and Safety Requiremer 132
5.3  Specific Environmental Requirements 132
REF E INFORMATION 133
6.1 Hess Corporation Company Doct 133
6.2 Vendor Documentation 133
6.3  Engineering Drawings (PFDs, UFDs and P&IDs) 133

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi

Page 121 of 364

PTTEP

Process System Operational Manual

PH-10-OP-MAN-00002

TABLES

Table 1C-2.1 — Design and Operating Parameters Corrosion Inhibitor Tank 112-64-T-001 ...

Table 1C-2.2 — Design and Operating Parameters Corrosion Inhibitor Injection Pumps 112-64-PM-

001/2/3

128

Table 1C-2.3 — Design and Operating Parameters Hydrate Inhibitor Tank 112-64-T-002 ...

Table 1C-2.4 — Design and Operating Parameters Hydrate Inhibitor Injection Pump 112—64—PM—O10::: 129

Table 1C-2.5 — Hazardous Sources 131
FIGURES

Figure 1C-2.1 — Chemical Injection Sil Overview Schemati 124
Figure 1C-2.2 — Vent System Simpli Overview i 125

PTTEP

Process System Operational Manual

PH-10-OP-MAN-00002

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest versi

Page 122 of 364

2.0

21

INTRODUCTION

System Purpose/Function

The Processing Utilities on Wellpad C are provided to support production from the production
wells on the site and include chemical injection and flaring of any excess gas.

Primary Components

Wellpad C is comprised of the following Primary Components:

Tag No Equipment Title/Description

112-64-T-001 Corrosion Inhibitor Tank

112-64-T-002 Hydrate Inhibitor Tank

112-64-PM-001/2/3

Corrosion Inhibitor Injection Pump

112-64-PM-010 Hydrate Inhibitor Injection Pump

- Vent System

Primary Interfaces

Input interfaces:

PCSS System (refer to SOP Volume 14 Process Control and Safety System)

Power Generation System (refer to Section 3.0 of this manual)
Wellpad C Process (refer to Section 1.0 of this manual)

Output interfaces:

Wellpad C Process (refer to Section 1.0 of this manual)

SYSTEM DESCRIPTION

System Overview

Refer to Figure 1C-2.1 Chemical Injection Simplified Overview Schematic and Figure 1C-2.2
Vent System Simplified Overview Schematic.

Wellpad C is equipped with corrosion inhibitor injection facilities to control corrosion in the flow
lines and hydrate inhibitor injection facilities to prevent hydrate formation as the fluids flow
through the choke.

Wellpad C is also equipped with a Vent System for disposal of gas at a safe location when
operating the pig launchers and receivers or when sections of the process facilities is being
depressurised.
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Figure 1C-2.1 - Chemical Injection Simpl

Derived from PHM-112-FP-010 Rev.6
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Figure 1C-2.2 - Vent System Simplified Overview Schematic

Derived from PHM-112-FP-011 Rev. 5
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Primary Flow Description

Refer to the following P&IDs: PHM-112-FE-007, PHM-112-FE-017 Chemical Injection and PHM-
112-FE-008 Vent System.

2241 Systems

For the purposes of this document, Wellpad C process utilities are separated into sections as
follows:

Chemical injection

Vent System
222 Chemical Injection

Corrosion Inhibitor

The corrosion inhibitor is stored in the Corrosion Inhibitor Tank 112-64-T-001 which holds 1m® of
chemical sufficient to treat 14 days of production. The tank is filled from chemical drums through
afilling line on top of the tank.

Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.

The chemical is pumped to the injection point on the well flowline downstream of the choke
valves for SPH4, SPH6 (Future) and SPH10 wells, by dedicated Electric Motor Driven Metering
Pumps 112-64-PM-001, 112-64-PM-002 (Future) and 112-64-PM-003. at a rate of up to 2I/hr.
The injection rate is set by manual adjustment of the pump stroke. A calibration pot is provided
on each of the pump suction lines to enable the injection rate to be checked for accuracy.
Pulsation dampers are installed on the pump discharges to reduce surges at the injection point.

To prevent the back flow of reservoir fluids to the chemical injection facility two non-return valves
are installed close to the injection points on each of the flowlines. To avoid problems due to
common mode failure the non-return valves are of different type.

Hydrate Inhibitor

The hydrate inhibitor is stored in the Hydrate Inhibitor Tank 112-64-T-002 which holds 0.52m° of
chemical sufficient to start one production well. The tank is filled from chemical drums through a
filling line on top of the tank.

Chemical flows from a nozzle in the base of the tank to the suction of the injection pump through
a suction strainer.

The chemical is pumped to the injection point on the well flowlines upstream of the choke valve,
by a dedicated Electric Motor Driven Metering Pump 112-64-PM-010 at a rate of up to 10l/hr.
The injection rate is set by manual adjustment of the pump stroke. A calibration pot is provided
on the pump suction to enable the injection rate to be checked for accuracy. A pulsation damper
is installed on the pump discharge to reduce surges at the injection point.

Interlocks are provided with the choke valves and the controls for the pump to prevent operation
when the chokes are closed.

223 Vent System

Gas vented from the pig launchers or during depressurisation of the process facilities flows into
the 80mm vent header and on to the vent stack.

At the base of the vent stack there is a large diameter vertical pipe piece where liquid is
separated from the gas. The liquid collects in the bottom of the pipe piece and the gas flows to
the vent stack for disposal. The collected liquids are manually drained to a drained pit and
transferred to a road tanker, which transports the liquids to a disposal point.
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3.0

3.1

3.2

A nitrogen purge point is provided at the extreme end of the vent header for snuffing purposes if
the vent is ignited during blowdown. As there is normally no flow to the vent system there is no
requirement for a continuous nitrogen purge. When the vent is required, the header and vent
stack is purged with nitrogen before hydrocarbon gas is routed to the vent.

On completion of venting, the vent pipe piece is drained, the vent header, vent pipe piece and
vent stack are inerted using nitrogen.

EQUIPMENT DESCRIPTION

Corrosion Inhibitor Tank 112-64-T-001

Refer to P&IDs: PHM-112-FE-007 and PHM-112-FE-017 Chemical Injection.
311 Function

Corrosion Inhibitor Tank 112-64-T-001 is provided to store sufficient chemical for 14 days of
operation at the well site. A tank will be provided for each well as the wells are installed.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-2.1 — Design and
Operating Parameters Corrosion Inhibitor Tank 112-64-T-001.

Table 1C-2.1 — Design and Operating Parameters Corrosion Inhibitor Tank

112-64-T-001
Parameter Design Operating
Pressure Liquid Full ATM
Temperature 65°C Ambient
Capacity 1m* -
3.1.3 Technical Description

The Corrosion Inhibitor Tank 112-64-T-001 is a rectangular stainless steel tank 1.0m wide, 1.3m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pumps.

The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor all located on top of the tank.

Indication of the level in the tank is provided by a local Level Gauge 64-LG-101.
Corrosion Inhibitor Injection Pumps 112-64-PM-001/2/3

Refer to P&IDs: PHM-112-FE-007 and PHM-112-FE-017 Chemical Injection.
3.21 Function

Corrosion Inhibitor Injection Pumps 112-64-PM-001/2 (Future)/3 are identical and deliver
chemical to the production flowlines for SPH4, SPH6 (Future) and SPH10 wells respectively
downstream of the choke valves. Provision has been made for a total of five pumps as the wells
are installed in the future.

3.22 Technical Data

For details of the design and operating parameters, refer to Table 1C-2.2 — Design and
Operating Parameters Corrosion Inhibitor Injection Pumps 112-64-PM-001/2 (Future)/3.
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3.3

Table 1C-2.2 - Design and Operating F Ci ion Inhibitor Inj
Pumps 112-64-PM-001/2(Future)/3

Parameter Design Operating
Pressure 105barg 50 to 92barg
Temperature 65°C Ambient
Capacity 0to 2l/h -
Stroke rate 80 strokes per minute -
Power 0.37kW -
3.23 Technical Description

Corrosion Inhibitor Injection Pumps 112-64-PM-001/2 (Future)/3 are LEWA Type LDB1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.

Each of the pumps is fitted with a suction strainer, a calibration gauge and a discharge pulsation
damper. The wetted parts of the pumps are manufactured from stainless steel and the
diaphragms are of PTFE.

The pumps are driven through gearing by electric motors which are operated through controls
positioned at the pump.

Discharge pressures for Corrosion Inhibitor Injection Pumps 112-64-PM-001/2 (Future)/3 are
indicated locally on local Pressure Gauges 64-PG-101, 64-PG-201 (Future) and 64-PG-301
respectively.

For details of the injection pump control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

Hydrte Inhiitor Tank 112-64-T-002

Refer to P&IDs: PHM-112-FE-007 Chemical Injection.

3.31 Function

Hydrate Inhibitor Tank 112-64-T-002 is provided to store sufficient chemical for start up of a
single well at the well site.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-2.3 — Design and
Operating Parameters Hydrate Inhibitor Tank 112-64-T-002.

Table 1C-2.3 - Design and Operating Parameters Hydrate Inhibitor Tank

PTTEP
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112-64-T-002
Parameter Design Operating
Pressure Liquid Full ATM
Temperature 65°C Ambient
Capacity 0.52m* -

333 Technical Description

The Hydrate Inhibitor Tank 112-64-T-002 is a rectangular stainless steel tank 1.0m wide, 0.7m
long, 1.0m high located on a support frame just above ground level. The tank is located in a drip
tray along with the pump.

The tank is provided with an inspection hatch (hand hole), connection for filling and a vent with
flame arrestor all located on top of the tank.

Indication of the level in the tank is provided by a local Level Gauge 64-LG-102.

3.4 Hydrate Inhibitor Injection Pump 112-64-PM-010
Refer to P&ID: PHM-112-FE-007 Chemical Injections.
3.4.1 Function
Hydrate Inhibitor Injection Pump 112-64-PM-010 delivers methanol to the production flowlines
for SPH4, SPH6 (Future) and SPH10 wells upstream of the choke during start-up of each of the
wells.
342 Technical Data
For details of the design and operating parameters, refer to Table 1C-2.4 — Design and
Operating Parameters Hydrate Inhibitor Injection Pump 112-64-PM-010.
Table 1C-2.4 - Design and Operating Parameters Hydrate Inhibitor Injection Pump
112-64-PM-010
Parameter Design Operating
Pressure 227.5barg 100 to 200barg
Temperature 65°C Ambient
Capacity 0to 10l/h -
Stroke rate 112 strokes per minute -
Power 0.75kwW -
343 Technical Description
The Hydrate Inhibitor Injection Pump 112-64-PM-010 is a LEWA Type LDC1, positive
displacement, variable stroke diaphragm pump capable of delivering an accurately metered
quantity of chemical to the injection point. Adjustment to discharge flow is made through a
calibrated hand wheel on the pump.
The pump is fitted with a suction strainer, a calibration gauge and a discharge pulsation damper.
The wetted parts of the pump are manufactured from stainless steel and the diaphragm is of
PTFE.
The pump is driven through gearing by an electric motor, which is operated through controls
positioned at the pump.
Discharge pressure is indicated locally on local Pressure Gauge 64-PG-102. For details of the
injection pump control and protection, refer to Paragraph 4.0 Instrumentation and Control.
35 Vent System

Refer to P&ID: PHM-112-FE-008 Vent System.
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4.4 Hydrate Inhibitor Injection Pump 112-64-PM-010

4.0

41

4.2

4.3

The vent pipe piece receives the fluids from the vent header. The gas vapours are routed to the
vent stack, and the collected liquids are manually drained from the vent pipe piece to a sump for
disposal.

3.5.2 Technical Description

The vent pipe piece is a vertical vessel with a diameter of 0.5m and has a height of 1.65m, tan to
tan. The 150mm nominal bore vent stack is mounted on top of the vent pipe piece, positioning
the vent tip 10m above the ground.

Fluids, primarily gas, from the vent header enter the vent pipe piece through a 150mm inlet
nozzle on the side of the vessel.

The gas leave the pipe piece through a 150mm outlet nozzle located on the top of the vessel
and flows directly into the vent stack. The stack directs the gas through a vertical 150mm line to
the vent tip.

The liquids leave the vessel under manual control through a 50mm outlet nozzle located on the
bottom of the vessel and flow to a drain sump.

A 50mm purge point is provided on the dead end of the vent header, which has fittings and
isolation valve for connection to a temporary nitrogen supply. The vent header slopes towards
the vent pipe piece to ensure pockets of liquid do not collect anywhere in the collection system.

Level Gauge 16-LG-101 provides local indication of the liquid level.

For details of the pipe piece control and protection, refer to Paragraph 4.0 Instrumentation and
Control.

INSTRUMENTATION AND CONTROL

Corrosion Inhibitor Tank 112-64-T-001

Refer to P&IDs: PHM-112-FE-007 and PHM-112-FE-017 Chemical Injection.

411 Level Monitoring and Protection

Level Switch 64-LS-102 on the corrosion inhibitor tank provides a low level trip to the SDS to
stop the pump.

Corrosion Inhibitor Injection Pumps 112-64-PM-001/2(Future)/3

Refer to P&IDs: PHM-112-FE-007 and PHM-112-FE-017 Chemical Injection.

4.21 Pump Controls

The Corrosion Inhibitor Injection Pumps are operated manually using the stop/start pushbuttons
at the pumps. Low level in the tank will trip the pumps at the MCC.

422 Pressure Protection

Each of the discharge lines of the pumps 1, 2 and 3 is protected against overpressure due to
blocked outlet by a single relief valve 64-PSV-101, 64-PSV-201 (Future) and 64-PSV-301
respectively which are set to relieve back to the tank at 105barg.

Hydrate Inhibitor Tank 112-64-T-002

Refer to P&IDs: PHM-112-FE-007 Chemical Injection.

431 Level Monitoring and Protection

Level Switch 64-LS-104 on the hydrate inhibitor tank provides a low level trip to the SDS to stop
the pump.

Refer to P&ID: PHM-112-FE-007 Chemical Injection.

441 Pump Controls

The hydrate inhibitor injection pump is operated manually using the stop/start pushbuttons at the
pump. Low level in the tank will trip the pump at the MCC.

An interlock with the choke closed position transmitter prevents the pump from being started
until the choke valve is cracked open.

44.2 Pressure Protection

The discharge side of the pump is protected against overpressure due to blocked outlet by a
single Relief Valve 64-PSV-102 which is set to relieve back to the tank at 227.5barg.

Refer to P&ID: PHM-112-FE-008 Vent System.
4.51 Level Monitoring and Protection

Level Switch 16-LS-101 on the vent pipe piece provides a high level alarm, which is audible and

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

4.5 Vent System

visible at the well site.
5.0
5.1

General EHS Requirements

5.1.1 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Corrosion inhibitor

Methanol

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

5.1.2 Hazardous Sources

Table 1C-2.5 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Process Utilities System.

Table 1C-2.5 - Hazardous Sources
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Hazard Source Hazardous Event Effect Control
Methanol and Chemical Potential for injury Potential for Inspection and
corrosion Injection due to contact with | personnel injury maintenance
inhibitor under pumps hazardous liquids routines
pressure Loss of FLM

containment and Flammable liquid

release of release and

flammable liquids potential for
fire/explosion
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Hazard Source Hazardous Event Effect Control
Hydrocarbon Vent system Loss of Flammable gas Inspection and
gas containment and release potential for | maintenance

release of fire/explosion routines
flammable gas
Explosive Vented gas Explosion in the Potential for Purge vent
mixture in the vent system personnel injury system
vent system potential for completely
fire/explosion before/after
venting gas

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety pra that are i to imise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the vent system for the introduction of hydrocarbon gas, it is necessary to remove all
air from the system. Nitrogen is utilized for this purpose. Similarly, when preparing equipment for
maintenance, nitrogen may be used to purge hydrocarbons from the system before breaking
containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an oxygen content analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen
must be used. Pelister type instruments cannot be used, as they require at least 13% oxygen to
operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN
ENCLOSED AREAS.

CASE OF BREAKING OF CONTAINMENT, MERCURY DRAGGER TUBE
SHOULD BE USED TO VERIFY TRACE OF MERCURY. IF THE TRACE IS
ABOVE 0.05MG/M3, PROTECTION MUST BE WORN. REFER TO PH-10-HS-
SWP-00029; SAFE WORK PRACTICES FOR MERCURY CONTAMINATED
MATERIAL.
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1.0

2.0

INTRODUCTION

System Purpose/Function

The Utilities on Wellpad C are provided to provide power, process control, and limited life
support on the site.

Primary Components

Wellpad C utilities are comprised of the following Primary Components:

Tag No
112-ET-51-2101
112-ES-51-2101
112-EG-52-2101
112-ER-52-2301

112-17-T-001

Equipment Title/Description
22kV to 400V, 160 kVA Transformer
400V Motor Control Centre

109 kW, 400V, 3 phase Emergency Diesel Generator
10 kVA, 230V, 1 phase UPS
Service Water Tank

Primary Interfaces

Input interfaces:

e PCSS System (refer to SOP Volume 14 Process Control and Safety System)
Output interfaces:

Wellpad C Process (refer to Section 1.0 of this manual)
e PCSS System (refer to SOP Volume 14 Process Control and Safety System)

SYSTEM DESCRIPTION

System Overview

Refer to Figure 1C-3.1 — Wellpad C Electrical Schematic.

Electric power is supplied to Sinphuhorm Wellpad C by overhead provincial power grid cable
supplying 22kVolts. 3 phase at a frequency of 50Hz.

The incoming electrical power from the overhead lines is passed through a 160 kVA transformer
to step the voltage down from 22kVolts to 400 volts.

The emergency generation facilities are provided to ensure the continued operation of
emergency systems in the event of loss of the main electrical power supply.
The generator is connected to the same bus as the main imported power. An interlock is
provided on the generator breaker and the transformer incomer breaker to ensure both breakers
are not closed at one time.

A UPS system is provided to maintain power to the automation and safety systems during
transient power outages for a period of two hours.

The control facilities for Wellpad C are an extension of the system located in the Gas Processing
Plant.

The service water system provides water for the toilets and wash basins in the control building.
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Primary Flow Description
2241 Systems
For the purposes of this document, Wellpad C utilities are separated into sections as follows:

e Power generation and distribution
¢ Control Facilities

* Service water

222 Power Generation and Distribution Facilities
Refer to PHM-112-ED-010 — Wellpad SPH4 Overall Single Line Diagram.

In normal operation electricity is supplied via overhead power cables to the Wellpad C by the
Provincial Electricity Authority (PEA) in Thailand from the grid. PEA supplies the electrical power
at 22kV, 3 phase, and 50Hz. On entering the wellpad area the electricity is fed through a drop
out fuse and metering facility, and connects to the step down Transformer 112-ET-51-2101,
which reduces the voltage from 22kV to 400V.

The overhead lines are provided with a lightening arrestor to protect the supply to the gas plant.
The above equipment is provided by PEA.

From the transformer the power at 400V is fed to the 400V Motor Control Centre
112-ES-51-2101 which has a single bus.

In the event of a power failure on the Provincial Electricity Authority grid system or power import
facility an Emergency Diesel Generator 112-EG-52-2101 has been installed.

The generator is rated at 109 kW, 400V, 3 phases with a neutral and 50Hz. The generator is a
self-contained unit which includes a diesel day tank that can hold sufficient diesel for eight hours
running on full load.

On loss of power to the 400V MCC, the emergency generator is started automatically and the
generator breaker is closed. The associated interlock opens the incomer breaker on the
imported supply as the emergency generator breaker closes to isolate the bus from the normal
supply.

Where an interruption to supply is not acceptable for systems such as safety and control
systems the system is supplied from a battery backed UPS.

223 Control Facilities

The control facilities for Wellpad C are housed in the MCC/Technical Room located in a building
on the West side of the site. The building also includes the battery room, emergency generator
room and the wellhead control panel room along with HVAC system toilet and shower.

The facilities at the Wellpad are monitored and controlled through a Remote Site PCSS which
connects to the PCSS at the gas processing plant located approximately 64 km from the site.
Communication for the control system is via a data link between the GPP and the wellpad.

Signals to and from equipment on site are connected to the RS- PCSS at the Marshalling
Cabinet 112-EK-75-0100. A system cable connects the marshalling cabinet to the PCSS System
Cabinet 112-EC-75-0101, which holds the control cards and communications facilities for the
PCSS. The PCSS system is provided with power from the 230V AC UPS.
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31

3.2

Status information from the MCC is communicated through a serial link to the System Cabinet
for display on site and at the GPP.

Control signals are provided to the MCC and the WHCP from the Marshalling Cabinet through
hard wired connections. The signals to initiate USD, PSD and ESD at the WHCP are included in
these signals.

224 Service Water

Service water for use on the site is stored in an elevated Service Water Tank 112-17-T-001.
From the tank water is routed to the toilet, washbasins and shower.

When required, the tank is filled from a tanker through a fill connection on top of the tank on top
of the tank.

EQUIPMENT DESCRIPTION
Transformer
Refer to PHM-112-ED-010 — Wellpad SPH4 Overall Single Line Diagram.

3141 Function

The function of the transformer is to transform the voltage supplied to Wellpad C from 22kV to
400V.

31.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-3.1 — Design and
Operating Parameters Transformer 112-ET-51-2101.

Table 1C-3.1 - Design and O i T 112-ET-51-2101
Parameter Design Operating
Power 160 kVA Up to 160 kVA
Incoming Voltage 22kV 22kV
Outgoing Voltage 400V 400V
313 Technical Description

The transformer is a, three phase ‘Delta’ connected primary and ‘Y’ connected secondary dry
type transformer is rated at 160 kVA which is pole mounted at the site boundary.

To enable the incoming circuit to be isolated there is an HV Disconnecting Chamber fitted with
an air insulated fuse load break disconnecting switch, provided on the primary side of the
transformer.

An externally operated tap changer for off circuit operation is provided on the primary windings of
the transformer, all tappings are rated for full power. The tap changer allows a +5% change of
transformer output voltage in 2.5% steps.

400V Motor Control Centre 112-ES-51-2101

Refer to PHM-112-ED-010 PH4 Overall Single Line Diagram.
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3.21 Function

The 400V Motor Control Centre receives the 400V, 3 Phase supply from the import transformer
and distributes the power to the various feeders, motor control circuits, lighting and small power
distribution.

3.2.2 Technical Data

For details of the operating parameters, refer to Table 1C-3.2 — Design and Operating
Parameters 400V MCC. 112-ES-51-2101

Table 1C-3.2 — Design and Operating Parameters 400V MCC 112-ES-51-2101

Parameter Design Operating
Voltage 1000V 400V
Current 300A -

Short Circuit Current 25KA for 1 second -

Control Supply 110V DC and 230V AC -

3.23 Technical Description

The 400V Motor Control Centre 112-ES-51-2101 is a steel cabinet sectionalised into separate
compartments which house the breakers, switches and protection devices required to control
distribution of power. The MCC is located in the MCC/Technical Room.

Three pole Air Circuit Breakers (ACBs) are used to switch the incoming supplies from the step
down transformer and the emergency generator.

The ACBs are withdrawable and provided with safety interlocks so that it is not possible to
withdraw or insert when the switching device is closed. Each ACB is provided with a lock off
facility to padlock the breaker in the off or isolate position.

The two incomer breakers are provided with metering panels in addition to protection devices.

An electrical interlock is fitted to control operation of the transformer incomer and emergency
generator breaker.

A 110V DC supply is provided throughout the switchboard for operation of the following:
Breaker Tripping and Closing

Protection and Control circuits

Breaker Spring Charging

In addition there is a 230V AC single phase supply bus for the space heaters and control
devices.

Moulded Case Circuit Breakers (MCCBs) and Motor Protection Circuit Breakers (MPCBs) are
provided to switch power to the various loads on the MCC section of the panel.

In general the three pole, fuse-free, MCCBs are provided to switch power to the small power
distribution boards and control panels. An MCCB of rating below 400A for a feeder is equipped
with thermal and magnetic trip units. If the MCCB is rated above 400V it is equipped with an
adjustable electronic solid-state trip device with monitoring, ammeter readout, complete test
facilities and protective features.

The MPCBs are used for motor feeders and include an adjustable magnetic trip unit for short
circuit protection. The Motor Starters cater for ‘Direct-on-Line’ with full voltage start or ‘Soft Start’
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which provides a reduced voltage for motor start. Provisions are also made for Star-delta
switching and Variable Speed Drives (VSD).

In order to attempt to maintain the power factor within the range of 1 to 0.8 when the emergency
generator is in use, an Automatic Power Factor Regulator (APFR) is installed connected to Bus.
The APFR switches five banks of capacitors to increase the power factor as the load becomes
inductive. A coil is included in the connection to each capacitor bank to reduce the current surge
as the bank is switched in and out of service.

Emergency Generator 112-EG-52-2101
3.31 Function
Refer to PHM-112-ED-010 SPH4 Overall Single Line Diagram and PHM-112-ED-010.

In the case of a power failure on the imported electricity supply an emergency generator 112-
EG-52-2101 starts automatically to supply power to the MCC.

This emergency generator is rated at 109 kW, 400V, 3 Phase and neutral at 50Hz.
when the emergency generator is used to energise the MCC power from the import transformer
must be disconnected.

33.2 Technical Data
For details of the design and operating parameters, refer to Table 1C-3.3 — Design and
Operating Parameters Emergency Generator 112-EG-52-2101.

Table 1C-3.3 - Design and O ing F
112-EG-52-2101

Parameter Design Operating
Engine Output 106kW (142bhp) -
Fuel Consumption 26l/hr -
Fuel Tank Capacity 340 litre -
Speed 1500rpm -
Voltage Output 400V, 3 Phase 50Hz -
Power Output 109 kW -
333 Technical Description

The diesel engine driver is manufactured by Cummins and is a Model 6BTA5.9-G2 unit, which is
a four stroke engine with six cylinders in line. The engine is aspirated by an exhaust driven
turbochargers provided with water cooled after coolers. A rig-saver device is provided on the air
intake to shut off the combustion air supply to the engine on engine overspeed.

Fuel for the engine is stored in a 340 litre fuel tank in the base of the generator package. The
injector pumps are controlled electrically from the governor and supplied with fuel by a low
pressure fuel pump. The fuel is filtered and passed through a water separator before flowing to
the suction of the pump. Excess fuel from returned through a back pressure valve to the day
tank.

This engine is water cooled, and has an engine driven air blast cooler to cool the circulating
coolant. The coolant is circulated by an engine driven pump.
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The engine has wet sump lubrication with an engine driven pump provided to feed lube oil under
pressure to the bearings.

A battery powered electric start motor starts the diesel engine. The Valve Regulated Lead Acid
batteries in the battery pack are charged by a battery charger powered from the emergency
switchboard or alternatively from a small alternator mounted on the engine. The batteries
provide sufficient capacity to perform six consecutive 15 second cranking cycles with a 15
second rest between each crank.

The engine drives a Stamford UCi274G alternator, which is directly coupled to the engine. The
alternator is a synchronous AC generator with rotary brush less excitation system and
Permanent Magnet Generator (PMG) pilot exciter. The alternator generates three-phase power
at 400V, and with a frequency of 50Hz. Cooling is provided by forcing air through the alternator
using a fan mounted on the rotor.

The voltage output from the alternator is controlled by a MX321 Automatic Voltage Regulator,
which controls the current in the rotating field coils on the rotor. The alternator is rated for an
output of 109 kW with a power factor of 0.8.

UPS 112-ER-52-2301-A/B

3.41 Function

Refer to PHM-112-ED-010 PH4 Overall Single Line Diagram and PHM-112-ED-040 230VAC
UPS Single Line Diagram.

The UPS is a battery backed power source which provides power to critical systems in the plant
which can not tolerate a break in supply. When main and emergency power is lost, the batteries
continue to provide power to the inverters in the UPS, maintaining the
AC supply without interruption.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-3.4 — Design and
Operating UPS 112-ER-52-2301-A/B.

Table 1C-3.4 - Design and Operating Parameters UPS 112-ER-52-2301-A/B
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Parameter Design Operating
Supply Voltage 400V AC, 3 phase, 50Hz -
Output Voltage 230V AC, 1 phase, 50Hz -
Operating Time on Battery 2 hours -
Inverter Rated Output 10kVA (each) -
Bypass Rated Output 10kVA -

Fault Tolerance 50kA rms for 1 sec -

Frequency Tolerance +0.1% -
Voltage Tolerance +1% -
Battery Volts 220V -
Battery Capacity 2V 200 Ah/10h @ 20°C -

3.5

343 Technical Description

The AC UPS system is provided by Gutor Electronics and has a 230V AC single phase output.
The UPS is located in the MCC/technical Room and is comprised of two 100% UPS systems
and a single 100% bypass transformer. The output from the UPS is fed to the 230V AC UPS
distribution board 112-ES-52-2301 which supplies power to the

various users.

Each UPS unit consists of:
Rectifier/Charger
Inverter
100% Battery Bank
The bypass facility consist of:
Bypass Transformer
Static Bypass Switch
e Manual Bypass Switch
In each UPS the Rectifier/Charger receives three phase power from the Emergency Bus Bar at
400Volts AC which is rectified to produce a 225V DC which is to provide DC power for the
inverter and to charge the associated 220V battery Pack.

The inverter converts the 220V DC to a 230V AC single phase 50Hz supply and has a rated
output of 40kVA.

If the mains input to the rectifier /charger fails the battery continues to supply the 220V DC power
to the inverter to maintain the 230V AC output for at least 2 hours without interruption. When
main power is restored the DC power to the inverter is again supplied from the rectifier/charger
and at the same time the batteries are recharged.

The bypass transformer also receives three phase power from the Emergency Bus Bar B at
400Volts AC and produces a 230V AC single phase 50Hz output rated at 10kVA.

The two inverters are continuously synchronised with the bypass transformer, sensing being
through the static switch. If there is a fault affecting the two 100% inverters, the supply is
automatically switched to the bypass transformer by the static switch within a quarter cycles. The
static switch is a high speed solid state switch which can transfer the load between inverters and
bypass transformer without noticeable effect on the supply.

The static switch also monitors inverter performance and for alarm conditions and will perform a
transfer to protect the UPS from damage caused by a current fault or a short circuit.

The two 100% battery packs are located in a battery room on the end of the substation are sized
for HOLD Ah and comprised of valve regulated lead acid batteries. Each battery pack can be
isolated from the associated rectifier/charger and inverter by a MCCB fitted with a shunt trip to
allow remote tripping of the batteries.

The manual by pass switch allows the two inverters and static switch to be totally isolated from
the bypass transformer for maintenance purposes.

The AC distribution board is consists fully insulated bus bars with miniature circuit breakers
(MCB) and moulded case circuit breaker (MCCB) feeders. On the distribution board the main

circuit breaker has over current and earth fault monitoring with auxiliary contacts to indicate
operation of the device. These contacts are wired to the UPS display diagnostic system.

Service Water Tank 112-17-T-001

3.51 Function
Refer to P&ID: PHM-112-FE-010 Wellpad C Service Water and Power Generation.

The service water tank is provided to hold water on the site for washing and sanitary purposes.
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4.1

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 1C-3.5 — Design and
Operating Parameters for Service Water Tank 112-17-T-001.

Table 1C-3.5 — Design and Operating Parameters Service Water Tank 112-17-T-001

Parameter Design Operating
Capacity 2m® -
Elevation Above Ground 2.5m -

Dimensions L/W/H 1.5m/1.5m/1.5m -

3.53 Technical Description

The service water tank is a steel tank lined with bitumen 1.5 m wide/1.5m deep and 1.5m high
supported on a concrete structure which raises the base of the tank to 2.5m above the ground.

The tank is filled from a tanker through a fill nozzle fitted with a non-return valve and hose
connection.

Water leaves the vessel through a 50mm line fitted with an isolation valve.
An overflow line with a 300mm water seal is provided from the side of the tank.

Level in the tank is indicated locally on a Level Gauge 17-LG-101 on the side of the tank.

INSTRUMENTATION AND CONTROL

400V Motor Control Centre 112-ES-51-2101
Refer to PHM-112-ED-010 SPH4 Overall Single Line Diagram.

411 Power Metering and Protection

The incomer breaker and the emergency generator breaker each have a metering panel which
displays the following:

*  Power (kW)

« Resistive Power (kVA)

« Reactive Power (kVAR)

* Power Factor (Cos @)

« Frequency (Hz)

e Current (per phase)(A)

« Voltage (per phase through a selector switch)(V)
o Watt hours (Wh)

e Hours (h)

* Reactive kVA hours (kVARh)

The current readings of power, voltage and amperes are repeated in the control room on the
DCs.

Overcurrent and earth fault detection devices are provided on the bus side of each incomer
breaker to trip the associated breaker if a fault is detected.
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An interlock is provided on the incomer breakers from the transformer and emergency generator
which allows only one of the breakers to be closed at any time.

4.1.2 Motor Control

Each motor supply cubicle is provided with a Starter Control Unit (SCU) which is energised from
the 110V DC supply and communicates with other SCUs and the DCS through a Modbus RTU.
The SCU controls the start of the motor through a starter which can be either a Direct on Line
starter or provide a soft start through an Auto transformer. The starter is also connected to the
On/Off/Auto switch located by the motor in the field.

Emergency Generator

Refer to PHM-112-ED-010 SPH4 Overall Single Line Diagram.

4.21 Emergency Generator Control Panel
The emergency generator is controlled from a control cabinet located in the substation.

Mounted in the front of the control cabinet is the Power Command Controller PCC2100 which is
a microprocessor-based generator set monitoring, metering, and control system. The controller
provides an operator interface to the generator set, voltage regulation, governing, and protective
functions. Control power for the controller is derived from the UPS.

The operator panel includes a series of LEDs to allow the operator to view the general status of
the generator set. The functions displayed include:

e Green LEDs to indicate:
* Generator set running operating at rated voltage and frequency
* Remote start signal received
¢ Red LEDs to indicate:
* Not-in-Auto mode (flashing)
¢ Common shutdown
e Low Oil Pressure Shutdown
e Overspeed Shutdown
e Amber LEDs to indicate:
« Common warning
e Low Oil Pressure Warning
e High Engine Temperature Warning
e Fail To Start
The following Switches are provided on the controller:

Off/Manual/Auto Mode Control Switch — When the switch is selected to Manual or Off, the ‘Not
In Auto’ lamp on the panel flashes. If Auto mode is selected, the generator set can be started
automatically when power is lost on Emergency Bus B.

Manual Run/Stop Control Switch — When the mode control switch is in the Manual position and
the Manual Run /Stop switch is pressed, the Generator set will start, immediately. If the
generator set is running in the Manual mode, pressing the Run/Stop switch will cause the
generator set to shut down after a cool down at idle period.
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Panel Lamp/Lamp Test Control Switch — Depressing the panel lamp switch will cause the panel
illumination to operate for approximately 10 minutes. Pressing and holding the switch will
sequentially illuminate all LED'’s on the panel to confirm proper operation of these components.

Emergency Stop Button — Pressing the emergency stop button causes the generator set to shut
down immediately. The generator set is prevented from running or cranking with the switch
pressed in.

The control panel is equipped with an AC metering panel composed of a series of LED’s
configured in bar graphs for each function. The LED’s are colour coded, with green indicating
normal range values, amber for warning levels, and red for shutdown conditions. Scales for each
function are in % of nominal rated values.

The nine bar-graphs provide the following displays from left to right:

Simultaneous Current in each phase (3 bars)

Power (1 bar)

Power Factor (1 bar)

Frequency (1 bar)

Simultaneous Voltage on each phase (3 bars)

The control panel is also provided with an alphanumeric display capable of displaying two lines
of data with approximately 20 characters per line. The display is accompanied by a set of six
membrane switches, three each side of the display, that are used by the operator to navigate

through control menus, and to make control adjustments. All adjustments to volts, frequency etc
are made via the display panel.

All data on the display can be viewed by scrolling through screens with the navigation keys. The
display shows all active fault conditions, active and inactive, with the latest displayed first.

The display panel has a screen-saver timer that turns off the display after 30 minutes of
inactivity. Touching any key will turn the screen back on.

4.2.2 Engine Control

Remote Start Mode — On loss of power at the switchboard the controller automatically starts the
generator set immediately and accelerates the unit to rated speed and voltage by careful control
of the engine fuel system and alternator excitation system.

Data Logging — The controller maintains a record of manual control operations, warning and
shutdown conditions, and other events. The control also stores critical engine and alternator
data before and after a fault occurs, for use in evaluating the root causes for the fault condition.

Cycle Cranking — The controller limits the number of start attempts to be made, the duration of
each crank and the duration of the rest period between cranks. The number of start attempts
and durations are configurable.

Time Delay Stop (Cool-down) — Configurable for time delay of 0-10 minutes prior to ramp to idle
or shut down after signal to stop in normal operation modes.

Engine Governing

The integrated digital governor drives the engine fuel control valve. The following features are
available in the governing system:

Isochronous Governing — Controls engine speed within plus or minus 0.25% for any steady state
load from no load to full load. Frequency drift will not exceed plus or minus 0.5% for a 60°F
(33°C) change in ambient temperature over an 8 hour period
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Temperature Dynamics — Modifies the engine fuel system (governing) control parameters as a
function of engine temperature. Allows engine to be more responsive when warm, and more
stable when operating at lower temperature levels

Smart Idle Mode — Engine governing can be regulated at an idle speed for a programmed period
on automatic stop of the engine or in manual mode. In an automatic mode, the control will
bypass the idle period if the engine at a low load level for sufficient duration for cool-down.
During idle mode engine protective functions are adjusted for the lower engine speed, and
alternator function and protections are disabled. Idle speed can be initiated by the operator when
the generator set is running in the manual mode

423 Alternator Control

The controller includes an integrated 3-phase line-to-neutral sensing voltage regulation system,
which performs the following functions:

Digital Output Voltage Regulation — Regulates output voltage to within 0.5% for any loads
between no load and full load. On engine starting, or sudden load application, voltage is
controlled to a maximum of 5% overshoot over nominal level

Fault Current Regulation — Regulates the output current on any phase to a maximum of 3 times
rated current under fault conditions for both single phase and three phase faults. The regulation
system will drive a Permanent Magnet Generator (PMG) to provide 3 times rated current on all
phases for motor starting and short circuit coordination purposes

UPS 112-ER-52-2301A/B

Refer to PHM-112-ED-010 SPH4 Overall Single Line Diagram.

4.3.1 UPS Control Panel

The controls for the UPS are located in a panel located in the front door of the UPS cabinet. The
panel is divided into four sections.

The top left section is the system panel, which shows the current operation status of the major
components of the system on a schematic of the system.

The top centre section is the Operations section which includes buttons for turning the system
on and off and a lamp test button for checking if all LED indications function properly.

The top right section is the display unit which consist of a LC display, an alarm LED, an acoustic
alarm and a key-pad. With this the operator can set following operational parameters, obtain a
list of measurement data, and get access to the event and alarm log.

The lower section of the panel is the alarm indication panel the respective LED lights up, when
an alarm has occurred. The following alarm LEDs are included:

Rectifier Mains Failure

Rectifier Failure

DC Out of Tolerance

Battery Operation
« Battery discharged

Battery disconnected

.

Inverter Fault

Overload Inverter/Bypass

Inverter Fuse Blown

Asynchronous
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* Bypass Mains Fault Table 1C-3.6 — Hazardous Sources
 Manual Bypass ON Hazard Source Hazardous Event Effect Control
* Over-temperature High and Low Switchboards, Incorrect operation | Electric shock Restricted
« Fan Failure voltage transformers, of equipment Equipment damage | access
electricity UPS and (operation of
« EAinhibited (50V to 22kV) generator electrical
« EN inhibited Z‘é‘:,";;“e"‘ by
« Power Supply Fault Static electricity | UPS Failure to ensure Electric shock Restricted
that equipment is Equipment damage | 2°€SS
5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS fully discharged auip! 9 (operation of
prior to electrical
5.1 General EHS Requirements maintenance equipment by
AEPs)
514 Electrical Safety Diesel oil Storage tank Loss of Slip hazard, Routine
Only qualified and authorised personnel can work on or near exposed energised parts of and diesel lines | containment potential for inspections
electrical equipment that operate at voltages of more than 50V AC and/or 110V DC. The Oil mist personnel injury

personnel must be trained for the task to be performed. Equipment damage | Preventive

Personnel working on or near to electrical equipment shall adhere to the following: maintenance
Only qualified and authorised personnel must perform isolation/de-isolation of electrical Equl_pment W!th Dl_esel engine Loss of control Potential fc_)r_ _Routlne_
equipment moving/ rotating | driven Missing guards personnel injury inspections
parts generator

Preventative

Adhere to the Electrical Safety Rules and Procedures "
maintenance

Have knowledge of the construction and operation of specific electrical equipment and the

hazards involved Hot engine Di_esel engine Contact with hot Potential for serious Ins_ula1ion
exhausts driven surfaces burns policy
Proper use and maintenance of test instruments and knowledge of their rating limits generator Use of
Appropriate alerting techniques, such as signs, tags, and barricades for warning and protecting personal
other personnel from electrical hazards. protective
. . . equipment
All incidents or accidents of an electrical nature shall be reported to the supervisor of the work
who shall ensure that it is investigated and reported.
5.2 Specific Health and Safety Requi it
All potentially dangerous situations or conditions involving electricity, and all cases of electrical pectfic Health and Safety Requirements
equipment suspected of being in an unsafe condition, must be reported immediately to the The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
Supervisor for investigation. healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
In all cases, any electrical equipment that gives rise to a dangerous or potentially dangerous injury to personnel, while also promoting safe working practices.
situation shall be removed from service, isolated, and tagged ‘Do Not Use’.
The equipment shall remain out of service until it has been investigated and deemed safe by an 5.3 Specific Environmental Requirements
Authorised Electrical Person. There are no specific environmental requirements for the Power Generation and distribution
Systems.
5.1.2 Chemicals
Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals.
The precautions detailed must be adhered to at all times.
51.3 Hazardous Sources
Table 1C-3.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Utilities System.
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.0 INTRODUCTION
A System Purpose/Function
The Gas Processing, Metering and Export System is designed to process the gas produced
from the wells to provide gas of the required specification for export to the PTT plant.
.2 Primary Components

The Gas Processing, Metering and Export System is located in the North West section of the

Table 2.9 — Design and Operating P Low T e 115-00-V-010 .. .168 plant and is comprised of the following Primary Components:
Table 2.10 — Design and Operating Parameters Sales Gas Metering Package 115-00-S-001 .169
Table 2.11 — Hazardous Source: 179 Tag No Equipment Title/Description
FIGURES 115-00-Z-001 Slug Catcher
Figure 2.1 - Pig Receiver and Slug Catcher Overview 155 115-00-v-003 Inlet Coalescing Filter Separator
E‘gﬁz §§ - Syajrl?:;{)i?‘lg):wop;ﬁt\i’:gwand Metering Overview 123 115-00-H-002 Inlet Heater
115-00-V-004 Mercury Adsorber
115-00-W-001 Dust Filter
115-13-V-003 Glycol Contactor
115-13-H-003 Glycol Cooler
115-00-H-004 Gas/Gas Exchanger
115-00-V-010 Low Temperature Separator
115-00-S-001 Sales Gas Metering Package
1.3 Primary Interfaces
Input Interfaces:
* Wellpads A, B, C and Main Pipeline (refer to Section 1.0A of this OPM)
* Glycol Regeneration (refer to Section 3.0 of this OPM)
* PCSS System (refer to Section 14.0 of this OPM)
* Heating Medium (refer to Section 9.0 of this OPM)
o Instrument Air System (refer to Section 10.0 of this OPM)
Output Interfaces:
* Glycol Regeneration (refer to Section 3.0 of this OPM)
« Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
o Fuel Gas System (refer to Section 7.0 of this OPM)
2.0 SYSTEM DESCRIPTION
21 System Overview
Refer to Overview Figures 2.1, 2.2 and 2.3.
The slug catcher receives gas and liquids from the production well heads via a 400mm pipeline
from the manifold Center at SPH5. The well pads, pipeline and pig receiver are included in
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Section 1A of this volume. In the slug catcher gas is separated from the liquid and flows é E...

overhead to the inlet coalescing filter separator where entrained liquid droplets are removed
from the gas stream.

Next the gas is heated and enters the mercury adsorber where mercury is removed from the gas
before the gas flows to the glycol contactor. The gas stream leaving the mercury adsorber will
contain dust picked up as it passes through the adsorbent bed in the mercury adsorber. A filter
is provided downstream of the adsorber to remove the dust from the gas stream.

At the glycol contactor the water dew point of the gas is reduced by contact with lean glycol
supplied from the glycol regeneration system.

The gas with a reduced water dew point is chilled against cold gas and condensate leaving the
low temperature separator before passing through a Joule Thomson (JT) valve into the low
temperature separator. At the JT valve, the gas temperature is reduced by the Joule Thomson
effect, so that hydrocarbons in the gas stream are condensed and separated from the gas in the
low temperature separator.

Finally the gas is metered for custody transfer in a fiscal metering package before leaving the
site and flowing through a pipeline to the PTT site and EGAT power plant.
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Primary Flow Description

Refer to the following P&IDs: PHM-115-FE-002 Slug Catcher, PHM-115-FE-003 Inlet Filter
Coalescer and Heater, PHM-115-FE-004 Mercury Removal Unit Dust Filter, PHM-115-FE-005
Glycol Contactor, PHM-115-FE-008 Gas/Gas Exchanger,PHM-115-FE-009 LT Separator and
PHM-115-FE-010 Sales Gas Metering and Export.

The Slug Catcher, 115-00-Z-001 operates at a pressure of between 50barg and 70barg and
separates bulk liquids from the produced gas stream imported from the three well locations via
the 400mm pipeline. The maximum throughput is 200MMscfd of gas with 110M?hr of liquids,
however other equipment in the train is limited to 200 MMscfd. In addition the slug catcher can
tolerate a 26m* slug from normal operating level to the high level alarm point.

The fluids from the pipeline enters a manifold which directs the fluids to the two finger sections
of the slug catcher. The fingers have a downward slope from the inlet so that liquids collect in
the lower end of the slug catcher and flow into a manifold with a nozzle which connects to the
condensate treatment system.

The liquids are drawn off under level control and flow to the Condensate treatment facility, refer
to SOP Volume 4 Condensate Treatment, Storage and Export (Doc No: PH-10-OP-SOP-00004).

The gas leaves the slug catcher from each finger through a manifold above the high end of the
slug catcher, with a liquid content of less than 0.0144mL/Nm*® liquid in the gas stream.

The pressure of the saturated gas leaving the slug catcher is reduced in pressure to between
46barg and 48barg by the Pressure Control Valves 13-PCV-101A/B and flows to the Inlet
Coalescing Filter Separator 115-00-V-003. The pressure control valves have staggered control
ranges to provide a 30%/70% split so that only one valve opens when slug catcher pressure is
high.

The inlet coalescing filter separator has a capacity of 136.7 MMscfd and removes any entrained
liquid droplets, condensed at the pressure reduction valves. The gas enters the inlet
compartment of the vessel through a diffuser, which prevents gas impinging directly onto the
coalescing cartridges, located in the inlet compartment.

Entrained droplets carried in the gas stream are separated by gravity in the first compartment
and the gas flows through the coalescing cartridges, to the second compartment. In the
coalescing cartridges small droplets still present in the gas stream, coalesce into larger droplets
and are carried into the second compartment. Solid particles present in the gas stream are
filtered out by the coalescing cartridges.

In the second compartment the gas flows through a mist eliminator before leaving the inlet
coalescing filter separator vessel. The mist eliminator removes the droplets from the gas stream
to provide liquid free gas at the outlet.

A bypass with a single isolation valve is provided around the inlet coalescing filter separator.
Liquids collected in each compartment are collected in a liquid boot, also with two
compartments, and flow under level control to the HP flash vessel in the condensate treatment
system.

The saturated gas leaving the inlet coalescing filter separator is heated against heating medium
in the Inlet Heater 115-00-H-002 before flowing to the Mercury Adsorber 115-00-V-004. The
heater provides a small amount of superheat, between 1°C and 5°C, to the feed gas entering the
mercury removal vessel to avoid liquids condensing in the vessel.

The gas enters the mercury adsorber through a nozzle with a diverter which distributes the gas

flow evenly over the top of the adsorbent bed. The mercury adsorber has a capacity of 136.7
MMscfd .

Mercury removal is achieved in the mercury adsorber vessel by contact with an activated carbon
adsorbent; HgFree. Gas flows down through the adsorbent bed and out of the bottom of the
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3.0

341

vessel to the Dust Filter 115-00-W-001. The mercury content is reduced to less than 0.1
microgramle3.

The filter removes dust by Dust Filter, created by the adsorbent in the mercury removal unit, of a
size greater than 10 microns from the gas stream leaving the mercury removal unit.

Then, gas stream flows to the Glycol Contactor 115-13-V-003.

The gas enters the glycol contactor at a pressure of 47barg through a distributor, located below
the packed section, and flows up through the packing counter current to the Tri-ethylene Glycol
(TEG) flowing down through the packing. The glycol absorbs the water in the gas to lower the
water dew point to the required level to meet the gas export specification.

The gas specification calls for of less than 7Ib of water per MMscf if oxygen content is less than
0.2 mole % and carbon Dioxide content is less than 10%. If oxygen content is between 0.2 and
0.4 mole % and carbon Dioxide content is between 10 and 15%, the gas specification calls for of
less than 4lb of water per MMscf.

The wet (rich) glycol collects in the base of the glycol contactor and flows under level control to
the Glycol Regeneration Package where the glycol is dried to a quality of 99.7% TEG by weight
before re-entering the contactor through a distributor above the packed section as lean glycol.

Any hydrocarbon condensate, which collects on the wet glycol in the base of the contactor can
be skimmed off using the internal skimming bucket and manually dumped to closed drain.

The gas leaving the contactor is used to cool the hot lean glycol from glycol regeneration in the
Glycol Cooler 115-13-H-003. In the cooler the gas is heated to around 34°C.

The dehydrated gas is chilled to a temperature of -27°C against cold gas at -35°C and
condensate at -40.14°C leaving the Low Temperature Separator, 115-00-V-010 and flows
through one of the two 100% JT valves 00-PCV-111A/B to the low temperature separator. The
pressure is reduced from 46barg to 28barg across the pressure control valve, which results in a
reduction in temperature to -35°C due to the Joule Thomson effect. The low temperature results
in the condensation of hydrocarbons from the gas stream.

The gas enters the low temperature separator through an inlet diffuser, which reduces the inertia
of the gas and condensate stream and assists in the separation of the condensate from the gas.
The condensate collects in the bottom of the low temperature separator and flows to the high
pressure flash vessel via the gas/gas exchanger.

The dry gas passes through a vane type demister before leaving the low temperature separator
to reduce the free liquid in the gas stream to less than 0.1Usgal/MMscf (133ppm).

Any condensate collected in the demister flows through a down pipe to the base of the vessel.
The gas flows to the Sales Gas Metering Package via the gas/gas exchanger and on to the
export pipeline to the PTT site.

EQUIPMENT DESCRIPTION

Slug Catcher 115-00-Z-001
Refer to P&ID: PHM-115-FE-002 Slug Catcher.
3141 Function

Slug Catcher 115-00-Z-001 provides two-phase separation of reservoir fluids arriving through
the import line at the gas plant. The slug catcher has additional capacity to cope with slugs of
liquid swept in front of the pig during pipeline pigging operations and during start-up.
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3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 2.1 — Design and Operating
Parameters Slug Catcher 115-00-Z-001.

Table 2.1 - Design and Operating Parameters Slug Catcher 115-00-Z-001

Parameter Design Operating
Pressure 94 .4barg 50 to 70barg
Temperature (Max/Min) 85°C/-29°C 15°C to 45°C
Capacity 200MMscfd and 145 MMscfd (Max)

110m’/h liquid
Volume 42m®
Slug Capacity 26m° between NLL and HLL
Max Liquid Carryover 0.1USgal/MMscf
Normal Liquid Level HOLDmm above bottom

313 Technical Description

Slug Catcher 115-00-Z-001 is a horizontal two phase separator constructed from pipe with an
inside diameter of 0.91m. The vessel is a finger type slug catcher comprised of two 62,179mm
lengths of pipe on sloping supports with a 400mm manifold at the upper end and a 900mm
manifold at the lower end where the liquids collect.

The fluids enter the slug catcher inlet manifold through a Shutdown Valve 00-SDV-101.
A level control facility is provided for use during pigging operations to restrict flow into the slug
catcher when necessary to prevent flooding.

The lower end of the slug catcher is provided with a 200mm liquid offtake where condensate is
taken from the slug catcher under level/flow control to feed the condensate treatment facility.
Refer to SOP Volume 4 Condensate Treatment, Storage and Export (Doc No: PH-10-OP-SOP-
00004) for details.

Gas collects in a 400mm manifold above the slug catcher and flows to the gas treatment facility
under pressure control to maintain the required pressure downstream of the contactor.

A pressure control facility is provided for use during pigging operations to maintain the pressure
in the slug catcher by venting gas to flare. A Shutdown Valve 00-SDV-102 is provided on the
slug catcher gas outlet.

Level Gauge 00-LG-101 provides local indication of the liquid level.

3.2 Inlet Coalescing Filter Separator 115-00-V-003
Refer to P&ID: PHM-115-FE-003 Inlet Coalescing Filter Separator.
3.21 Function
Inlet Coalescing Filter Separator 115-00-V-003 is provided to remove free liquids from the gas
stream leaving the slug catcher condensed following pressure reduction.
3.2.2 Technical Data
For details of the design and operating parameters, refer to Table 2.2 — Design and Operating
F Inlet C ing Filter Sep: 115-00-V-003.
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Table 2.2 — Design and Op: ing Inlet C ing Filter
115-00-V-003
Parameter Design Operating
Pressure 57barg 45 to 49 barg
Temperature (Max/Min) 93.3°C/-29°C 13°Cto 33°C
Capacity 136.7 MMscfd 145 MMscfd *
No of Coalescing Elements 18
Solids Removal Efficiency 1 micron particles
Liquid Removal Efficiency 100% of 1 micron droplets

* An increased capacity test performed in 2012 has proven that the plant can operate at 145
MMscfd

3.23 Technical Description

The Inlet Coalescing Filter Separator 115-00-V-003 is comprised of two horizontal cylindrical
vessels, a coalescing filter separator with a liquid boot located below.

The coalescing filter separator has an OD of 0.762m and is 3.05m in length, seam to seam. The
liquid boot has an OD of 0.324m and is also 3.05m in length, seam to seam.

The coalescing filter separator vessel has a man-way in the inlet end to allow access to the 18
coalescing elements.

The coalescing filter separator is divided into two compartments by a vertical partition on which
are mounted the pipes which support the coalescing elements located in the inlet compartment.

The wet gas enters the coalescing filter separator through a nozzle in the side of the vessel. The
gas carrying the coalesced liquid droplets flows into the second compartment through the
coalescing elements where it passes through a double pocket vane pack to remove droplets and
exits via a 300mm nozzle in the end of the vessel.

The smaller diameter lower vessel is also divided into two separate compartments.

The first compartment collects the liquids recovered by the coalescing elements, which flow
under level control to the HP flash drum in the condensate treatment facility. This line has a
shutdown valve, 00-SDV-104 upstream of the level control valve.

The second compartment collects the liquids recovered by the vane pack, which also flows
under level control to the HP flash drum. This line has a shutdown valve, 00-SDV-103 upstream
of the level control valve.

Level Gauges 00-LG-103 and 00-LG-102 provides local indication of the liquid level in the two
compartments of the liquid boot.

Pressure Gauge 00-PG-104 provides local indication of the pressure at the inlet end of the inlet
coalescing filter separator.

Temperature Gauge 00-TG-105 provides local indication of the temperature of the gas leaving
the inlet coalescing filter separator.

3.3 Inlet Heater 115-00-H-002
Refer to P&ID: PHM-115-FE-003 Inlet Coalescing Filter Separator.
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3.31 Function

Inlet Heater 115-00-H-002 superheats the gas stream to avoid liquids condensing in the mercury
adsorber, which will contaminate the adsorbent.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 2.3 — Design and Operating
Parameters Inlet Heater 115-00-H-002.

Table 2.3 - Design and Operating Parameters Inlet Heater 115-00-H-002

PTTEP
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Parameter Design Operating
Pressure shell side 40barg 8barg
Pressure tube side 57barg 45 to 49barg
Temperature shell side 200°C to 0°C 150°C (in) 100°C (out)
Temperature tube side 200°C to -29°C 15.2°C (in) to 28°C (out)
Capacity 136.7 MMscfd Up to 145 MMscfd
Temperature Differential 1to5°C
Heater Duty 1030kW 1030kW

3.33 Technical Description

Inlet Heater 115-00-H-002 comprises a horizontal shell and tube exchanger with fixed tube
sheets.

Inlet and outlet ends, located one at each end of the shell, each have a 300mm inlet and outlet
nozzle to route the produced gas through the tube bundle.

Heating medium enters and leaves the shell through 80mm nozzles located on opposite sides of
the shell, at opposite ends and close to the end of the shell.

The shell is constructed from NACE certified carbon steel and has an outside diameter
of approximately 0.457m and a length of approximately 3.936m. The tube bundle has 215 tubes
constructed from NACE certified carbon steel 19.05mm plane tubing with a fixed carbon steel
tube sheet at each end.

The gas outlet pressure is indicated locally on pressure gauge 00-PG-103.
The gas inlet temperature is indicated locally on temperature gauge 00-TG-105.

Heating medium inlet temperature is indicated locally on temperature gauge 00-TG-106.

Heating medium outlet is indi locally on p ire gauge 00-TG-104

Mercury Adsorber 115-00-V-004
Refer to P&ID: PHM-115-FE-004 Mercury Removal Unit.
3.41 Function

Mercury Adsorber 115-00-V-004 is provided to remove mercury from the gas stream to protect
the materials used in the downstream gas/gas exchanger and to meet the export gas
specification of 50 micro grams per cubic meter.
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3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 2.4 — Design and Operating
Parameters Mercury Adsorber 115-00-V-004.

Table 2.4 - Design and Op ing F Mercury 115-00-V-004
Parameter Design Operating

Pressure 57barg to Full Vacuum 48barg
Temperature (Max/Min) 85°C/-29°C 20°C to 36°C
Capacity 136.7 MMscfd 145 MMscfd (Max) *
Volume 15.3m*
Pressure drop Less than 0.8bar
Mercury in Feed Gas 29pgm/Nm3
Mercury Adsorbent HgFree

Mercury in Treated Gas Less than 0.1 pgm/Nm3

* An increased capacity test performed in 2012 has proven that the plant can
operate at 145 MMscfd

343 Technical Description

The mercury removal bed is a vertical cylindrical vessel, which holds the adsorbent required to
remove mercury from the gas stream. The vessel has an inside diameter of 2.2m and a height
of 3.3m, tan to tan. The vessel is supported on a skirt such that the height of the adsorbent
removal hatch is 2m above grade.

The adsorbent bed of HgFree is supported on a screen located at the lower end of the vessel.
The screen is designed to support the adsorbent bed and tolerate the dynamic load due to gas
flow.

The gas inlet is located on the flanged top of the vessel above the adsorbent bed.

The nozzle has a diverter inside the vessel, which directs the gas stream upwards into the top of
the vessel so that the gas stream does not impinge directly onto the top of the adsorbent bed
and the possibility of ‘channelling’ through the bed is removed.

The treated gas leaves the vessel through a nozzle in the centre of the semi ellipsoidal end at
the base of the vessel. So that flow is not concentrated from one point in the bottom of the bed,
a distributor is installed at the nozzle to ensure gas flows evenly from all areas of the bed.

Two man-ways are provided, one on the top of the vessel and one on the side of the vessel to
provide access for adsorbent change out.

Four sample points are provided at 550mm intervals on the side of the vessel starting from
550mm above the lower tan line. This allows gas to be sampled as it passes through the bed to
determine the effectiveness of the adsorbent.

Pressure Gauge 00-PG-105 provides local indication of the pressure above the bed.

3.5 Dust Filter 115-00-W-001
Refer to P&ID: PHM-115-FE-004 Mercury Removal Unit.
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3.51 Function

Dust Filter 115-00-W-001 is provided to remove dust carried over in the gas stream from the
mercury adsorber to prevent fouling in the downstream equipment.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 2.5 — Design and Operating
Parameters Dust Filter 115-00-W-001.

Table 2.5 - Design and Operating Parameters Dust Filter 115-00-W-001
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Parameter Design Operating
Pressure 57barg 48barg
Temperature (Max/Min) 85°C/-29°C 20°C to 36°C
Capacity 136.7 MMscfd 145 MMscfd (Max) *
Pressure drop Less than 0.8bar
Number of Cartridges 12
Efficiency 100% of particles >10pm

* An increased capacity test performed in 2012 has proven that the plant can operate at 145
MMscfd

353 Technical Description

The Dust filter is a cartridge type filter comprised of a vertical carbon steel cylindrical vessel,
0.8m OD and 1.815m high, seam to seam, fitted with a band lock closure at the top to allow
internal inspection and access to the filter element. The inside of the vessel is coated with epoxy
resin to protect against corrosion.

The vessel is provided with a bypass and double block and bleeds isolation in the inlet and
outlet. To enable controlled pressurization following maintenance, a 50mm pressurization
bypass is provided around the inlet isolation valves.

The filter vessel holds 12 filter elements.

Pressure Gauge 00-PG-108 provides local indication of the pressure at the inlet to
the filter.

3.6 Glycol Contactor 115-13-V-003
Refer to P&ID: PHM-115-FE-005 Glycol Contactor.
3.6.1 Function
Glycol Contactor 115-13-V-003 is provided to reduce the water dew point of the gas stream prior
to the gas flowing to the LT separator.
3.6.2 Technical Data
For details of the design and operating parameters, refer to Table 2.6 — Design and Operating
Parameters Glycol Contactor 115-13-V-003.
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Table 2.6 — Design and Op: ing Glycol C 115-13-V-003

Parameter Design Operating
Pressure 57barg 46barg
Temperature (Max/Min) 93.3°C/-29°C 16°C to 40°C
Capacity 136.7 MMscfd 145 MMscfd (Max) *
Max Water Content 0.2Ibs/MMscf 1 Ib/MMscf (Guaranteed)
Glycol Carryover 15 Itr/MMNm® <10 Itr/MMNm®
Glycol Circulation Rate 25USgpm 25USgpm

* An increased capacity test performed in 2012 has proven that the plant can operate at 145
MMscfd

3.6.3 Technical Description

The glycol contactor is a vertical cylindrical killed carbon steel vessel 1.524m internal diameter
and 10.66m high, tan to Tan. The vessel has a packed section packed with stainless steel
structured packing from above the gas inlet.

The wet gas enters the glycol contactor through a 300mm nozzle located below the packed
section.

The deflector also aids removal of any remaining free liquids in the gas stream, which fall to the
bottom of the contactor along with the glycol.

A shielded hydrocarbon condensate skimming compartment is installed in the bottom of the
vessel to enable manual skimming in the event of a hydrocarbon condensate layer build-up on
top of the rich glycol. The compartment is emptied manually with the liquids flowing to the closed
drain.

The lean glycol enters the glycol contactor through a distributor located above the packed
section, which distributes the incoming lean glycol evenly across the packing.

A demister is installed in the top of the vessel below the gas outlet to restrict carryover
to less than 10 Itr/MMscf.

A man-way is provided above and below the packed section on the side of the vessel to provide
access and maintenance purposes.

Pressure Gauge 13-PG-103 provides local indication of the pressure at the contactor gas outlet.

Level Gauge 13-LG-101 provides local indication of the level in the base of the contactor.

Level Gauge 13-LG-102 provides local indication of the level in the oil skimmer bucket.
Glycol Cooler 115-13-H-003

Refer to P&ID: PHM-115-FE-005 Glycol Contactor.

3.71 Function

Glycol Cooler 115-13-H-003 cools the glycol entering the glycol contactor down to the
temperature of the gas leaving the contactor.
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3.8

3.7.2 Technical Data

For details of the design and operating parameters, refer to Table 2.7 — Design and Operating
Parameters Glycol Cooler 115-13-H-003.

Table 2.7 - Design and Operating Parameters Glycol Cooler 115-13-H-003
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Parameter Design Operating
Pressure shell side 60.7barg 47barg
Pressure tube side 57barg 46barg
Temperature shell side 149 to -29°C 40°C to 65°C
Temperature tube side 93°C to -29°C 17 to 40°C
Capacity 135 MMscfd Up to 145 MMscfd *
Heater Duty 120kW 120kW

* An increased capacity test performed in 2012 has proven that the plant can operate at 145
MMscfd

3.7.3 Technical Description

Glycol Cooler 115-13-H-003 comprises a vertical shell and tube exchanger with fixed tube
sheets.

Inlet and outlet ends, located one at each end of the shell each have a 300mm nozzle to route
the gas through the tube bundle.

Lean glycol enters and leaves the shell through 50mm nozzles located on opposite sides of the
shell, at opposite ends and close to the end of the shell.

The shell is constructed from duplex steel and has an outside diameter of approximately 0.457M
and a length of approximately 3.426m between face of flanges. The tube bundle has HOLD
tubes constructed from duplex steel tubing with a duplex steel tube sheet at each end.

The gas outlet pressure is indicated locally on pressure gauge 13-PG-102.

Gas/Gas Exchanger 115-00-H-004
Refer to P&ID: PHM-115-FE-008 Gas/Gas Exchanger.
3.8.1 Function

Gas/Gas Exchanger 115-00-H-004 cools the gas flowing to the JT valves against the cold gas
and liquids leaving the low temperature separator.

3.8.2 Technical Data

For details of the design and operating parameters, refer to Table 2.8 — Design and Operating
Parameters Gas/Gas Exchanger 115-00-H-004.

Table 2.8 - Design and O ing F 115-00-H-004
Parameter Design Operating
Pressure contactor gas path 57barg 45.9barg
Pressure LT Sep gas path 46barg 27 to 30barg
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Pressure LT Sep liquid path 46barg 8barg
Temperature contactor gas path 65°C to -80°C 38.56°C (in)/ -27°C (out)
Temperature LT Sep gas path 65°C to -80°C -35°C (in)/ 33.43°C (out)
Temperature LT Sep liquid path 65°C to -80°C -40.14°C (in)/ 35.56°C (out)

Capacity contactor/LT Sep 135MMscfd each Up to 145 MMscfd

gas paths
Capacity LT Sep liquid path 725.3 kg/hr 708 kg/hr
Max Differential Pressure Not Applicable Up to gas throughput
Heater Duty 5220kW 5220kW
3.83 Technical Description

Gas/Gas Exchanger 115-00-H-004 is a three stream, finned plate exchanger constructed from
aluminium.

The two main streams, warm gas from the glycol contactor and cold gas from the low
temperature separator enter and leave the exchanger through 300mm nozzles while the smaller
cold condensate stream enters and leaves via 50mm nozzles.

The exchanger is a stack of corrugated plates, each plate separated by a parting sheet and
sealed along the edges by side bars.

Each plate is assigned to one of the three streams and the plates are arranged in the stack to
alternate between the hot gas stream and the cold gas and liquid streams. Most of the plates are
assigned to the two gas streams as these have the greatest flow.

The inlet header for each stream directs the fluids to the plates, which are assigned to carry the
fluids through the exchanger. The fluids from the plates are collected in the outlet header.

The plates of the exchanger are brazed together to form a rigid heat exchanger block and the
headers are welded onto the block.

A bypass is provided to route hot gas around the exchanger and to allow tie in of a gas/gas
exchanger in the future. The inlet isolation valves have a pressurizing bypass to facilitate
controlled pressurization of the exchanger and low temperature separator.

A strainer is provided upstream of the hot gas inlet. The strainer is a basket type strainer with a
2000micron element constructed of 304 SS for removing particles prior to entry to the
exchanger.

A chemical injection point is provided on the hot gas inlet of the exchanger to allow injection of
hydrate inhibitor.

The hot gas stream inlet pressure is indicated locally on Pressure Gauge 00-PG-109. And the
differential pressure for the steam A is indicatied via 00-PDT-111 and DCS monitor via 00-PDIA-
11

The cold gas from LT separator is worm up via Gas/Gas Exchanger steam B and outlet
temperature are indicated on temperature transmitter 00-TT-109, DCS monitor via 00-TI-109
and the differential pressure for the steam B are indicated via 00-PDT-112 and DCS monitor via
00-PDIA-112

The low temperature separator liquid inlet and outlet temperatures are indicated locally on
Temperature Gauges 00-TG-108 and 00-TG-109 respectively and the differential pressure for
the steam C are indicated via 00-PDT-113 and DCS monitor via 00-PDIA-113
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39 Low Temperature Separator 115-00-V-010
Refer to P&ID: PHM-115-FE-009 LT Separator.
3.91 Function
The Low Temperature Separator 115-00-V-010 separates liquid from the process gas, cooled in
the gas/gas exchanger and by the Joule Thomson effect at 00-PCV-111A/B, before the gas
flows to sales gas metering.
3.9.2 Technical Data
For details of the design and operating parameters, refer to Table 2.9 — Design and Operating
Parameters Low Temperature Separator 115-00-V-010.
Table 2.9 - Design and O ing P Low T P 115-00-V-010
Parameter Design Operating
Pressure 46barg 27-30barg
Temperature 65 to -80°C 16 to -35°C
Capacity 136.5MMscfd Up to 145 MMscfd *
Normal Liquid Level 520mm
Liquid Removal Efficiency 0.1Usgal/MMscfd < 0.1Usgal/MMscfd
* An increased capacity test performed in 2012 has proven that the plant can operate at 145
MMscfd
3.9.3 Description
Low Temperature Separator 115-00-V-010 is a vertical, stainless steel, two phase separator with
an inside diameter of 1.52m and has a height of 3.65m, tan to tan. A manway is provided on the
side of the vessel.
Gas enters the vessel through a 350mm inlet nozzle in the upper half of the vessel. A vane type
inlet diffuser is provided at the nozzle to reduce the inertia of the gas entering the vessel
enabling entrained droplets to leave the stream.
To ensure liquid droplets are not carried over in the gas stream, a vane type mist extractor is
provided inside the vessel at the gas outlet. The 400mm gas outlet is on the top of the vessel.
Liquids removed from the gas stream are collected below the mist extractor and flow to the
bottom of the vessel through a down pipe.
Separated liquid leaves the vessel through a 50mm nozzle at the lowest point in the semi-
ellipsoidal end of the vessel. The outlet is fitted with a vortex breaker.
Level Gauge 00-LG-111 provides local indication of the liquid level in the vessel.
For details of the gas cooling and export control and protection, refer to Paragraph 4.0
Instrumentation and Control.
3.10 Sales Gas Metering Package 115-00-S-001
Refer to P&ID: PHM-115-FE-010 Sales Gas Metering and Export.
3.10.1 Function
The Sales Gas Metering Package 115-00-S-001 is provided to measure to Fiscal Standards the
gas export quantity and quality of the gas entering the export flow line to the PTT plant.
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3.10.2 Technical Data

For details of the design and operating parameters, refer to Table 2.10 — Design and Operating
Parameters Sales Gas Metering Package 115-00-S-001.

Table 2.10 — Design and O i Sales Gas Metering age 115-00-S-001
Parameter Design Operating
Pressure 46barg 27 to 28.6barg

Temperature 65 to -29°C 21t031°C

Meter System Capacity Max of 84.375 MMscfd each Up to 80 MMscfd each

Number of Meter Streams 3x50% 3x50%

3.10.3 Description

Sales Gas Metering Package 115-00-S-001 is comprised of three 50% meter streams, a
chromatograph, calorimeter and a moisture analyzer.

The facilities for the three metering streams are the same. The following text is for Run A.

Gas enters the meter from the inlet header through a manual ball valve, which is used to isolate
the meter stream for maintenance. Similarly, the metered gas leaves the meter flowing into the
outlet header through a second manual ball valve, which is closed to take the meter off-line and
to isolate the meter stream for maintenance.

The flow is measured by two differential pressure transmitters, one high range and one low
range, which measure the pressure drop across an orifice plate, 00-FE-102. The transmitters
provide outputs representing flow to the flow computer in the Supervisory Control System. The
flow computer selects the transmitter which is within its calibrated range.

To ensure smooth flow without swirl through the orifice meter there is a flow straightener located
10 diameters upstream of the orifice plate.

The temperature and pressure at the orifice plate are measured by the respective temperature
and pressure transmitters, 00-PT-117 A/B ( B for back up ) and 00-TT-115 A/B ( B for back up),
which provide signals to the flow computer in the supervisory control system.

Local indicators are provided on each meter run to indicate temperature and pressure.

These signals are used to compensate the measured flow to provide indication of instantaneous
flow under standard conditions on 00-FI-102.

A sample of the sales gas is passed to a chromatograph 00-AT-102 or 00-AT-103 which
provides detail of the sales gas composition in MOLE% on 00-Al-102 or 00-Al-103 in the DCS.

Density is computed automatically from the chromatograph results and fed into the Supervisory
Control System to be used to calculate standard volume flow which is indicated on 00-FI-105.

The components measured by the chromatograph are C; to Cy are used to compute the
heating value of the sales gas, which is displayed on Gross Heating Value Indicator 00-Al-106
and 00-Al-106s.

The supervisory computer also uses the volume flow and gross heating value to calculate the
Energy Flow which is displayed on 00-FI-106.

A second sample of the sales gas is passed to a moisture analyzer 00-MT-101 which provides
indication of water content on 00-MIA-101 in the DCS and at a display on the
PTT site.

Disposal of the gas sample from 00-Al-102 or 00-Al-103 and 00-MIA-101 is to the LP flare
header.
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4.0

4.1

Selected data from the supervisory computer is made available for the customer at the PTT site
through a serial link.

INSTRUMENTATION AND CONTROL

Slug Catcher 115-00-Z-001
Refer to P&ID: PHM-115-FE-002 Slug Catcher.
411 Pressure

In normal operation, when gas is flowing to export, with pressure downstream of the glycol
contactor controlled by 13-PICA-101 acting on the 30% and 70% capacity Pressure Control
Valves 13-PCV-101A/B at the Slug Catcher gas outlet, the pressure in the slug catcher floats on
pipeline pressure. For details of the controller 13-PICA-101 refer to Paragraph 4.6.1.

The pressure in the slug catcher is controlled by 00-PICA-102 by venting the excess gas to the
HP flare header through pressure control valve 00-PCV-102. The pressure controller also
provides a high and low pressure alarm on the DCS. Use of this valve is restricted due to the
tight flare consent.

Pressure Controller 00-PICA-102 can also be used to depressurize the flow line. For this
operation, the controller is used in Manual mode and flow to flare is monitored on the HP flare
Flow Indicator 16-FI-102. It should be noted that the plant must remain pressurized to ensure a
supply of fuel gas for the flare pilots during this operation.

Shutdown valves 62-SDV-101 and 00-SDV-101 are provided on the pipeline upstream of the
slug catcher. The valves fail closed and the control air to the valves is switched by solenoid
valves controlled from the SDS.

A shutdown valve 00-SDV-102 is provided on the gas line from the slug catcher. The valve fails
closed and the air to the valve is switched by a solenoid valve controlled from the SDS system.

A blowdown valve 00-BDV-113 is provided on the slug catcher to depressurize the slug catcher
to the HP flare header to reduce inventory in an emergency.

The valve fails open and the air to the valve is switched by a solenoid valve controlled from the
ESD system. Flow to the flare header is restricted by an Orifice Plate 00-RO-102 in the line to
the flare.

Overpressure protection against fire case is provided by Pressure Relief Valve 00-PSV-101 set
to relieve at 94.4barg. A depressurizing bypass with double block valve isolation and a restricting
orifice, 00-RO-104, is provided around the relief valve.

41.2 Liquid Level

The liquid level in the slug catcher is maintained by Level Controller 00-LICA-101A, which
controls the flow of liquid from the slug catcher to the Condensate Treatment facility described in
Section 4 of this manual.

Using the level control output to set the flow controller set point ensures a steady flow of liquids
to the down stream system.

During pigging operations, the Level Controller 00-LICA-101B modulates Level Control Valve 00-
LCV-101 on the slug catcher inlet to throttle flow from the pipeline, when necessary, to prevent
overfilling the slug catcher.

Protection against high level is provided by Level Transmitter 00-LT-105, which provides a high
level trip signal through 00-LIA-105 for the SDS system to close 00-SDV-101,00-SDV-102 13-
PCV-101A and B.
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4.2

Protection against low level is provided by Level Switch 00-LS-102, which provides a low level
trip signal through 00-LA-102 the SDS system to close 02-SDV-101.

The SDS system performs the necessary executive actions identified on the cause and effect
charts.

A shutdown valve 02-SDV-101 is provided on the liquid outlet from the slug catcher.
The valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
SDS system.

413 Flow
The flow of gas from the slug catcher is measured by Flow Transmitter 00-FT-101, which
measures the differential pressure across Flow Element 00-FE-101.

The flow signal is corrected for temperature and pressure using signals from 00-PT-102 and 00-
TT-104 respectively to provide indication of flow at standard conditions on 00-FIA-101 in the
DCS. The flow indicator also provides a high and low flow alarm on the DCS.

414 Temperature
Temperature Transmitter 00-TT-104 provides gas outlet temperature indication through
00-TI-104 on the DCS.

The temperature of the gas leaving the slug catcher is indicated locally on 00-TG-102.

Inlet Coalescing Filter Separator 115-00-V-003

Refer to P&ID: PHM-115-FE-002 Slug Catcher and PHM-115-FE-003 Inlet Coalescing Filter
Separator.

4.21 Pressure

The pressure in the inlet coalescing filter separator is set by the pressure downstream of the
glycol contactor controlled by 13-PICA-101 acting on the 30% and 70% capacity Pressure
Control Valves 13-PCV-101A and B at the Slug Catcher gas outlet.

The pressure of the gas stream entering the inlet coalescing filter separator is monitored by 00-
PT-104 which provides indication and a high and low pressure alarm on the DCS through
Pressure Indicator 00-PIA-104.

High pressure protection for the inlet coalescing filter and gas

facilities is provided by Pressure Transmitters 00-PT-107A, B and C which are used to generate
a high pressure trip signal through 00-PIA-107A, B and C. The three signals are voted two out of
three and the resulting signal is sent to the SDS System, which performs the necessary
executive actions identified on the cause and effect charts.

Overpressure protection against blocked outlet on the line to the inlet coalescing filter separator
is provided by Pressure Relief Valves 00-PSV-102A/B set to relieve at 57barg. One of the valves
must be on-line when the vessel is in operation the second valve is in reserve.

Overpressure protection against fire case on the inlet coalescing filter separator is provided by
Pressure Relief Valve 00-PSV-105 set to relieve at 57barg. A depressurizing bypass with double
block valve isolation and a restricting orifice, 00-RO-103, is provided around the relief valve.

The differential pressure across the coalescing elements in the inlet coalescing filter separator is
monitored by 00-PDT-101, which provides indication and a high differential pressure alarm on
the DCS through Pressure Indicator 00-PDIA-101.

422 Liquid Level

The liquid level in the coalescer sump is maintained by Level Controller 00-LICA-104, which
modulates Control Valve 00-LCV-104 on the liquid outlet.
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4.3

Protection against high level is provided by Level Transmitter 00-LT-115, which is used
to generate a trip signal through 00-LIA-115 for the SDS System to close 00-SDV-102,13-PCV-
101A and B.

Protection against low level is provided by Level Transmitter 00-LT-117, which is used to
generate a trip signal through 00-LIA-117 for the SDS System to close 00-SDV-104.

The SDS system performs the necessary executive actions identified on the cause and effect
charts.

A shutdown valve 00-SDV-104 is provided on the liquid outlet from the coalescer sump. The
valve fails closed and the air to the valve is switched by a solenoid valve controlled from the SDS
system.

The liquid level in the separator sump is maintained by Level Controller 00-LICA-103, which
modulates Control Valve 00-LCV-103 on the liquid outlet.

Protection against high level is provided by Level Transmitter 00-LT-116, which is used
to generate a trip signal through 00-LIA-116 for the SDS System to close 00-SDV-102,13-PCV-
101A and B.

Protection against low level is provided by Level Transmitter 00-LT-118, which is used to
generate a trip signal through 00-LIA-118 for the SDS System to close 00-SDV-103.

A shutdown valve 00-SDV-103 is provided on the liquid outlet from the separator sump. The
valve fails closed and the air to the valve is switched by a solenoid valve controlled from the SDS
system.

423 Temperature
The gas outlet temperature is indicated locally on 00-TG-105.

Inlet Heater 115-00-H-002
Refer to P&ID: PHM-115-FE-003 Inlet Coalescing Filter Separator.
431 Pressure

High pressure protection for the heating medium return from the heater is provided by Pressure
Transmitter 00-PT-105 which is used to generate a high pressure trip signal through 00-PIA-105.
The signal is sent to the SDS System to close 00-SDV-105 heating medium return shutdown
valve, which performs the necessary executive actions identified on the cause and effect charts.

A shutdown valve 00-SDV-105 is provided on the heating medium return. The valve fails closed
and the air to the valve is switched by a solenoid valve controlled from the SDS system.

Overpressure protection for the shell for fire case and contingency to protect the shell on tube
rupture is provided by Pressure Relief Valve 00-PSV-107, which is set to relieve at 40barg. A
depressurizing bypass with double block valve isolation and a restricting orifice, 00-RO-105, is
provided around the relief valve.

432 Temperature

The temperature of the gas leaving the heater is normally controlled by the Temperature
Controller, 00-TICA-102, which modulates control valve 00-TCV-102 on the heating medium
return. The controller also provides a high and low temperature alarm on the DCS. The control
signal to the valve passes through a high select relay 00-TY-102A which also receives the output
from temperature controller 00-TICA-14 on the gas export line. This arrangement allows more
heat to be put into the gas stream if the gas export temperature is low.

Temperature protection for the gas stream is provided by Temperature Transmitter 00-TT-103
on the gas outlet of the heater, which is used to generate a high temperature trip signal through
00-TIA-103. The signal is sent to the SDS System to close 00-SDV-105 heating medium return
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4.4

4.5

4.6

shutdown valve, which performs the necessary executive actions identified on the cause and
effect charts.

Mercury Adsorber 115-00-V-004
Refer to P&ID: PHM-115-FE-004 Mercury Removal Unit.
441 Pressure

The pressure in the mercury adsorber is set by the pressure downstream of the glycol contactor
controlled by 13-PICA-101 acting on the 30% and 70% capacity Pressure Control Valves 13-
PCV-101A/B at the Slug Catcher gas outlet.

Overpressure protection against fire case for the mercury adsorber is provided by Pressure
Relief Valve 00-PSV-108 set to relieve at 57barg. A depressurizing bypass with double block
valve isolation and a restricting orifice, 00-RO-107, is provided around the relief valve.

The differential pressure across the mercury adsorber is monitored by 00-PDT-102, which
provides indication and a high differential pressure alarm on the DCS through Pressure Indicator
00-PDIA-102.

Dust Filter 115-00-W-001

Refer to P&ID: PHM-115-FE-004 Mercury Removal Unit.

4.51 Pressure

The pressure in the Dust Filter is set as for the mercury adsorber.

Overpressure protection against fire case for the dust filter is provided by Pressure Relief Valve
00-PSV-109 set to relieve at 57barg. A depressurizing bypass with double block valve isolation
and a restricting orifice, 00-RO-108, is provided around the relief valve.

The differential pressure across the dust filter is monitored by 00-PDT-103, which provides
indication and a high differential pressure alarm on the DCS through Pressure Indicator 00-
PDIA-103.

Glycol Contactor 115-13-V-003
Refer to P&ID: PHM-115-FE-005 Glycol Contactor.
4.6.1 Pressure

The pressure in the glycol contactor is monitored by Pressure Transmitter 13-PT-101 located
downstream of the glycol cooler which provides the process variable to the pressure controller
13-PICA-101. The controller modulates the 30% and 70% capacity Pressure Control Valves 13-
PCV-101A/B at the Slug Catcher gas outlet. If the slug catcher pressure is above 46.5barg, the
relay 13-PY-101 only allows 13-PCV-101A to open. This is to prevent high flow through the
process system when there is a high differential pressure across 13-PCV-101A/B. In this
situation there will be an increased Joule Thomson effect at the valves so methanol should be
injected to reduce the risk of hydrate formation.

The pressure controller also provides a high and low pressure alarm on the DCS.
Overpressure protection against fire case for the glycol contactor is provided by Pressure Relief

Valve 13-PSV-101 set to relieve at 57barg. A depressurizing bypass with double block valve
isolation and a restricting orifice, 13-R0O-101, is provided around the relief valve.

The differential pressure across the packed section of the glycol contactor is monitored by 13-
PDT-101, which provides indication and a high differential pressure alarm on the DCS through
Pressure Indicator 13-PDIA-101.
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4.7

4.8

A blowdown valve 13-BDV-104 is provided on the glycol contactor to depressurize the vessel to
the HP flare header to reduce inventory in an emergency.

The valve fails open and the air to the valve is switched by a solenoid valve controlled from the
ESD system. Flow to the flare header is restricted by an Orifice Plate 13-RO-102 in the line to
the flare.

4.6.2 Liquid Level

The liquid level in the glycol contactor is maintained by Level Controller 13-LICA-101, which
modulates Control Valve 13-LCV-101 on the rich glycol outlet.

Protection against high level is provided by Level Transmitter 13-LT-102, which is used
to generate a high level trip signal through 13-LIA-102.

Protection against low level is provided by Level Transmitter 13-LT-103, which is used to
generate a trip signal through 13-LIA-103.

The trip signals are sent to the SDS which performs the necessary executive actions identified
on the cause and effect charts.

A shutdown valve 13-SDV-102 is provided on the rich glycol outlet from the glycol contactor. The
valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
Shutdown System (SDS).

4.6.3 Gas Quality

The dry gas leaving the glycol contactor is sampled by a Moisture Analyzer, 13-MT-101 to
determine the water dew point of the treated gas. Indication and a high dew point alarm are
provided on the DCS through 13-MIA-101.

Glycol Cooler 115-13-H-003
Refer to P&ID: PHM-115-FE-005 Glycol Contactor.

471 Temperature

The temperature of the gas flowing to the glycol cooler from the glycol contactor is measured by
Temperature Transmitter 13-TT-101, which provides gas temperature indication through 13-TI-
101 on the DCS.

The temperature of the gas flowing from the glycol cooler to the gas/gas exchanger
is measured by Temperature Transmitter 13-TT-104, which provides gas temperature indication
through 13-TI-104 on the DCS.

The temperature of the hot lean glycol flowing to the glycol cooler from glycol regeneration is
measured by Temperature Transmitter 13-TT-103, which provides lean glycol temperature
indication through 13-TI-103 on the DCS.

The temperature of the cool lean glycol flowing from the glycol cooler to the contactor
is measured by Temperature Transmitter 13-TT-102, which provides lean glycol temperature
indication through 13-TI-102 on the DCS.

Gas/Gas Exchanger 115-00-H-004
Refer to P&ID: PHM-115-FE-008 Gas/Gas Exchanger.
4.8.1 Pressure

The pressure in the gas stream leaving the gas/gas exchanger upstream of the JT valves is
monitored by Pressure Transmitter 00-PT-110 which provides pressure indication through 00-PI-
110 on the DCS. The differential pressure across the strainer in the gas stream from the glycol
contactor is monitored by 00-PDT-110, which provides indication and a high differential pressure
alarm on the DCS through Pressure Indicator 00-PDIA-110.
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4.9

The differential pressure across the exchanger for the gas stream from the glycol contactor is
monitored by 00-PDT-111, which provides indication and a high differential pressure alarm on
the DCS through Pressure Indicator 00-PDIA-111.

Overpressure protection against fire case for the gas stream from the glycol contactor is
provided by Pressure Relief Valve 00-PSV-111 set to relieve at 57barg. A depressurizing bypass
with double block valve isolation and a restricting orifice, 00-RO-111, is provided around the
relief valve.

The differential pressure across the exchanger for the liquid stream from the LT separator to HP
flash vessel is monitored by 00-PDT-113, which provides indication and a high differential
pressure alarm on the DCS through Pressure Indicator 00-PDIA-113.

Overpressure protection against thermal expansion for the liquid stream from the LT separator is
provided by Pressure Relief Valve 00-PSV-114 set to relieve at 46barg. A depressurizing bypass
with double block valve isolation is provided around the relief valve.

The differential pressure across the exchanger for the gas stream from the LT separator to Sale
gas metering is monitored by 00-PDT-112, which provides indication and a high differential
pressure alarm on the DCS through Pressure Indicator 00-PDIA-112.

Overpressure protection against thermal expansion for the gas stream from the LT separator is
provided by Pressure Relief Valve 00-PSV-112 set to relieve at 46barg. A depressurising bypass
with double block valve isolation and a restricting orifice, 00-RO-112, is provided around the
relief valve.

4.8.2 Temperature

The temperature of the gas stream leaving the gas/gas exchanger and flowing to the
LT separator is monitored by Temperature Transmitter 00-TT-110 which provides temperature
indication through 00-TI-110 on the DCS.

The temperature of the gas stream leaving the gas/gas exchanger and flowing to the sales gas
metering is monitored by Temperature Transmitter 00-TT-109 which provides temperature
indication through 00-TI-109 on the DCS.

Temperature protection for the liquid stream flowing to the condensate treatment facilities is
provided by Temperature Transmitter 00-TT-108, which is used to generate a low temperature
trip signal through 00-TIA-108. The signal is sent to the SDS, which performs the necessary
executive actions identified on the cause and effect charts.

Low Temperature Separator 115-00-V-010
Refer to P&ID: PHM-115-FE-009 LT Separator.

491 Pressure

The pressure in the low temperature separator is monitored by Pressure Transmitter
00-PT-111 located on the vessel, which provides the process variable to the pressure controller
00-PICA-111. The controller modulates one of the two 100% capacity Joule Thomson (JT)
Pressure Control Valves 00-PCV-111A or B, operated one duty and one standby, on the gas
stream flowing to the LT separator. Selection of the duty valve is through 00-HS-111 in the DCS.
In addition there is an interlock system to allow only one downstream isolation valve to be open
at any time. The pressure controller also provides a high and low pressure alarm on the DCS.

High pressure protection for the low temperature separator is provided by Pressure Transmitters
00-PT-113 which is used to generate a high pressure trip signal through 00-PIA-113. The signal
is sent to the SDS, which performs the necessary executive actions identified on the cause and
effect charts.
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A shutdown valve 00-SDV-110 is provided on the gas supply from the gas/gas exchanger to the
LT separator. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS.

A blowdown valve 00-BDV-115 is provided on the LT separator to depressurize the vessel to the
HP flare header to reduce inventory in an emergency. The valve fails open and the air to the
valve is switched by a solenoid valve controlled from the SDS. Flow to the flare header is
restricted by an Orifice Plate 00-RO-114 in the line to the flare.

4.9.2 Liquid Level

The liquid level in the LT separator is maintained by Level Controller 00-LICA-111,
which modulates Control Valve 00-LCV-111 on the cold liquid outlet. The level controller also
provides a high and low level alarm on the DCS.

Protection against high level is provided by Level Transmitter 00-LT-110, which is used to
generate a high level trip signal through 00-LIA-110.

Protection against low level is provided by Level Transmitter 00-LT-109, which is used to
generate a trip signal through 00-LIA-109.

The trip signals are sent to the SDS which performs the necessary executive actions identified
on the cause and effect charts.

A shutdown valve 00-SDV-111 is provided on the cold liquid outlet from the LT separator. The
valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
SDs.

493 Temperature

The temperature of the gas leaving the LT separator is normally controlled by the Temperature
Controller, 00-TICA-111, which modulates control valves 00-TCV-111A and B. The control
valves are split range with 00-TCV-111A directing gas to the gas/gas exchanger and 00-TCV-
111B directing gas to the gas/gas exchanger bypass. This arrangement controls the
temperature of the gas flowing to the LT separator, which is then cooled by the Joule Thomson
effect across 00-PCV-111A or B. Any change in the amount of cooling by the Joule Thomson
effect is compensated for by the temperature controller. The controller also provides a high and
low temperature alarm on the DCS.

410 Sales Gas Metering Package 115-00-S-001 and Export Facility
Refer to P&ID: PHM-115-FE-010 Sales Gas Metering and Export.
4.10.1 Pressure

The sales gas pressure is monitored by Pressure Transmitter 00-PT-114 located upstream of
the shutdown valve on the gas export line, which provides the process variable to the pressure
controller 00-PICA-114. The pressure controller also provides a high and low pressure alarm on
the DCS.

Pressure Controller 00-PICA-114 provides the set point for Flow Controller 00-FIC-105 through
Selector Switch 00-HS-103 the flow controller receives a signal representing total volume flow
from the Supervisory Computer and modulates the Pressure Control Valve 00-PCV-114 on the
export gas flow line to control flow to maintain the pressure at the plant outlet.

The second input to Selector Switch 00-HS-103 is from Pressure Controller 61-PIC-101 (which
is located in the PTT site) to control the pressure at the PTT site. When this signal is selected as
the set point for 00-FIC-105, the controller modulates the Pressure Control Valve 00-PCV-114
on the export gas flow line to control the arrival pressure at the PTT site.

High and low pressure protection for the sales gas export line is provided by Pressure
Transmitters 00-PT-115 and 00-PT-116, which are used to generate a high pressure and low
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pressure trip signal through 00-PIA-115 and 00-PIA-116 respectively. The signals are sent to the
SDS, which performs the necessary executive actions identified on the cause and effect charts.

A shutdown valve 00-SDV-112 is provided on the sales gas line close to the GPP boundary. The
valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
SDS.

4.10.2 Flow

The flow of gas to export is measured to fiscal standards in the Sales Gas Metering Package
115-00-S-001.

The package consists of four FloBoss 600 flow computers. There is a flow computer for each
meter run that inputs to the one master flow computer which in turn interfaces with the DCS.

Each meter run computer is provided input from the individual run’s flow, temperature and
pressure transmitters as follows:

Meter Run A from 00-PT-117A/B, 00-FT-102A/B, 00-TT-115A/B
Meter Run B from 00-PT-118A/B, 00-FT-103A/B, 00-TT-116A/B
Meter Run C from 00-PT-119A/B, 00-FT-104A/B, 00-TT-117A/B
Note. Pressure transmitter B and Temperature Transmitter B for the back up sale gas.

Each meter run computer will automatically select between the A/B high and low flow
transmitters when the switch up and switch down values are measured.

The measured data from the meter run computers are then fed to the master flow computer.

The master flow computer also receives input from gas chromatograph 00-AT-102 or 00-AT-103
and moisture analyser 00-MT-101 to provide composite flow calculations.

The master flow computer provides the following DCS indications for each meter run:
Standard Volume Flow Rate
In Use Pressure
Previous Daily Average Pressure
In Use Temperature
Previous Daily Average Temperature
Current Daily Averaged H,S
Current Daily Averaged CO,
Previous Daily Average Specific Gravity
Previous Daily Average Water Content
Previous Daily Average Actual Gross Heating Value
Previous Daily Run Time
Previous Daily Standard Volume Total
Cumulative Standard Volume Total

The master flow computer provides the following DCS composite indications for the gas
processing plant:

In Use Normalised Methane
In Use Normalised Ethane

In Use Normalised Propane
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In Use Normalised I-Butane
In Use Normalised N-Butane
In Use Normalised I-Pentane
In Use Normalised N-Pentane
In Use Normalised Hexane

In Use Normalised Heptane
In Use Normalised Octane

In Use Normalised Nonane

In Use Normalised Decane

In Use Normalised CO2

In Use Normalised N2
Current Gross Heating Value
In Use Normalised H20
Current Standard Volume Flow Rate
Current Energy Flow Rate

Flow controller 00-FIC-105 receives a total volumetric flow as its process variable from
the master flow computer. The controller provides a control signal to the pressure control valve
00-PCV-114 (Refer to Paragraph 4.10.1 for details). The flow controller restricts flow to the
capacity of the gas plant.

4.10.3 Temperature

The sales gas temperature is monitored by temperature transmitter 00-TT-114, which provides
the process variable for Temperature Controller 00-TICA-114. The output of the temperature
controller is transmitted to the low select relay, 00-TY-102A, which also receives a control signal
from 00-TICA-102 on the gas outlet of the inlet heater. If the sales gas temperature is too low,
00-TICA-114 is selected to modulate control valve 00-TCV-102 on the heating medium from the
inlet heater to raise the gas temperature.

The temperature controller 00-TICA-114 also provides a high and low temperature alarm on the
DCs.

4.10.4 Gas Quality

The sales gas at the inlet to the metering package is sampled by a moisture analyzer,
00-MT-101 and a gas chromatograph 00-AT-102 or 00-AT-103.

The moisture analyzer, 00-MT-101 determines the water dew point of the sales gas to provide
indication on the DCS through 00-MI-101.

The Gas Chromatograph, 00-AT-102 or 00-AT-103 quantifies the components C; to Cyo of the
sales gas to provide indication in MOLE% on the DCS through 00-Al-102 or 00-Al-103

5.0 ENVIRONMENTAL, health and safety REQUIREMENTS

5.1 General EHS Requirements
511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
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Methanol
Tri-ethylene Glycol
Heating Medium (50% in Tri-ethylene Glycol)

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 2.11 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Gas Processing, Metering and Export System.

Table 2.11 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
Hydrocarbon Throughout Potential for injury Potential for Gas Processing,
gas under system due to contact with | personnel injury Metering and
pressure hazardous liquids - Export

Un-ignited gas
Loss of release and Fire and Gas
containment and potential for Detection
release of fire/explosion
flammable gas
Liquid Slug Catcher, | Potential for injury Potential for Gas Processing,
hydrocarbons Inlet due to contact with | personnel injury Metering and
under pressure (F:Htizlfsclng hazardous liquids Un-ignited liquid Export
s Loss of release and Fire and Gas
eparator, N N "
Glycol containment and potential for gas Detection
Contactor and release of auid ;elease an‘d
LT Separator quids b !
Low LT Separator, Potential for injury Potential for Lagging for
temperature Gas/Gas due to contact with | personnel injury personnel
Lines and Exchanger cold surfaces protection
vessels (-35°C)
High Glycol Potential for injury Potential for Lagging for
temperature Contactor and | due to contact with | personnel injury personnel
Lines and Glycol Cooler hot surfaces (65°C) protection
vessels
Hot Glycol Glycol Potential for injury Potential for Gas Processing,
under pressure | Contactor and | due to contact with | personnel injury Metering and
Glycol Cooler hot contaminated Export
glycol
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Hazard Source Hazardous Event Effect Control
Methanol Slug Catcher, | Potential for injury Potential for Gas Processing,
under pressure | gas outlet due to contact with | personnel injury Metering and

Gas/Gas hazardous liquids Un-ignited liquid Export
Exchanger release and .
Loss of Fire and Gas

potential for

fire/explosion Detection

LT Separator containment and
gas inlet, liquid | release of
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Document Number Document Title

2002-PDS-115-13-S-003-004-1 Glycol Dehydration Unit and Glycol Regeneration
Process Data Sheet

2002-PDS-115-00-H-004-002-0 Gas/Gas Exchanger Process Data Sheet

2002-PDS-115-00-V-010-032-1 Low Temperature Separator Process Data Sheet

2002-DS-0840-03

outlet flammable liquids Low Temperature Separator Mechanical Data Sheet
PH-10-OP-SOP-00002 Standard Operating Procedure for Gas Process,Metering
and Export
52 Specific Health and Safety Requirements
The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or 6.2 Vendor Documentation
injury to personnel, while also promoting safe working practices. _
5.3 Specific Environmental Requirements 6.3 Engineering Drawings (PFDs, UFDs, P&IDs)
To prepare the Gas Processing, Metering and Export System for the introduction of hydrocarbon Drawing Number Drawing Title
gas, it is necessary to remove all air from the system. Nitrogen may be utilized for this purpose
through the dedicated purge points which are provided with the necessary isolation valves and a PHM-120-FP-002 Sinphuhorm GPP PFD — Overall Process Schematic
non return valve. Similarly, when preparing equipment for maintenance, nitrogen may be used to - -
purge hydrocarbons from the system before breaking containment and introducing air. PHM-120-FP-003 Sinphuhorm — Overall Gas Processing Plant Schematic
When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system PHM-115-FP-001 Sinphuhorm GPP PFD — Pig Receiver and Slug Catcher
should be tested with an Oxygen Content Analyzer to determine the level of oxygen remaining in n "
the purged system. PHM-115-FP-002 Sinphuhorm GPP PFD — Gas Dehydration
When purging is being performed to remove hydrocarbons, a suitable test instrument which PHM-115-FP-003 Sinphuhorm GPP PFD — Hydrocarbon Dew Pointing and
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen Metering
" . d o
?pnés:a?ee used. Pelister type instruments cannot be used, as they require at least 13% oxygen to PHM-115-FE-002 Sinphuhorm GPP P&ID — Slug Catcher
PHM-115-FE-003 Sinphuhorm GPP P&ID - Inlet Coalescing Filter Separator
and Heater
WARNING NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS: " ”
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN PHM-115-FE-004 Sinphuhorm GPP P&ID — Mercury Removal Unit
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN PHM-115-FE-005 Sinphuhorm GPP P&ID — Glycol Contactor
USING NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT
NITROGEN ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT PHM-115-FE-008 Sinphuhorm GPP P&ID — Gas/Gas Exchanger
IN ENCLOSED AREAS. -
PHM-115-FE-009 Sinphuhorm GPP P&ID — LT Separator
6.0 REFERENCE INFORMATION PHM-115-FE-010 Sinphuhorm GPP P&ID — Gas Metering and Export
6.1 Company Documentation
Document Number Document Title
2002-PDS-115-00-H-002-014 Inlet Heater Mechanical Data Sheet
2002-PDS-115-00-V-004-003-1 Mercury Adsorber Process Data Sheet
2002-DS-0840-02 Mercury Adsorber Data Sheet
2002-PDS-115-00-W-001-006-1 Dust Filter Process Data Sheet
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INTRODUCTION

System Purpose/Function

The Glycol Regeneration System is designed to dry the gas to the required water dew point
specification for export to the PTT plant.

Primary Components

The Glycol Regeneration System is located in the North West section of the plant and is
comprised of the following Primary Components:

Tag No Equipment Title/Description
115-13-V-001 Glycol Flash Drum
115-13-W-001 Glycol Particulate Filter
115-13-W-002 Glycol Charcoal Filter
115-13-PM-001A/B Glycol Circulating Pumps
115-13-Z-005 Condenser
115-13-Z-001/3/4 Glycol Azeotropic Reboiler
115-13-Z-002 Glycol Surge Tank
115-13-Z-006 Octane Make-up Tank
115-13-H-001A/B Glycol/Glycol Exchanger A/B
115-13-P-002 Glycol Make-up Pumps
115-13-V-003 Gas Glycol Contactor (See Note)
115-13-H-003 Gas Glycol Exchanger (See Note)

Note:  These two items of equipment interface directly with the glycol regeneration facilities
but are described in Section 2.0 of the OPM, and the operating procedures can be
found in SOP Volume 2 Gas Processing, Metering and Export (Doc No: PH-10-OP-
SOP-00002).

Primary Interfaces

Input interfaces:

* Gas Processing, Metering and Export (refer to Section 2.0 of this OPM)
e Fuel Gas System (refer to Section 7.0 of this OPM)

e Heating Medium (refer to Section 9.0 of this OPM)

* Instrument Air System (refer to Section 10.0 of this OPM)

* PCSS System (refer to Section 14.0 of this OPM)

Output Interfaces:
o Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
e Closed Drains System (refer to Section 8.0 of this OPM)
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2.0

21

e Flare Systems (refer to Section 6.0 of this OPM)
e Produced Water Treatment (refer to Section 5.0 of this OPM)

SYSTEM DESCRIPTION

System Overview
Refer to Figure 3.1 — Glycol Regeneration System Simplified Overview Schematic.

The function of the glycol regeneration system is to remove the water and any hydrocarbon
condensate from the rich glycol passing from the glycol contactor to the system and return lean
glycol with a concentration of 99.75% to the glycol contactor.

A lean glycol is used to absorb moisture from the wet process gas to produce a very dry gas
stream suitable for further processing to remove hydrocarbon condensate and finally export. In
the gas drying process, the glycol becomes ‘rich’ or laden with water as water is absorbed via
counter current contact with wet gas in a glycol contactor tower.

The rich glycol is then regenerated so that it can be circulated back through the contactor to
dehydrate more gas. Glycol regeneration involves the following processes:

Flashing (reducing pressure to remove absorbed hydrocarbons from the rich glycol)
Filtration (removing particulate and hydrocarbon contaminates from the rich glycol)
Steam stripping in a regeneration still column to remove the bulk of the absorbed water

Gas stripping in a supplementary stripping column to remove virtually all the remaining water.
High dew point depression TEG dehydration units require very concentrated glycol solutions
(99.9%+) in order to achieve very stringent water dew point depression objectives

After regeneration, the glycol is considered ‘lean’ and is cooled prior to storage in the glycol
surge tank for re-circulation through the glycol dehydration process.
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2.2

Primary Flow Description

The wet (rich) glycol collects in the base of the glycol contactor and flows under level control to
the Glycol Regeneration Package where the glycol is dried before re-entering the contactor
through a distributor above the packed section as lean glycol.

The glycol used as the drying agent is Triethylene Glycol (TEG) which following regeneration has
a quality of 99.97% TEG by weight. Triethylene Glycol provides good dehydration combined with
minimal loss from vaporisation and degradation.

In the Regeneration Package the rich glycol from the glycol contactor flows through a coil in the
top of glycol reboiler 115-13-Z-003 where it provides cooling to the vapours in the column and is
itself heated in the process.

The warm rich glycol then enters the Glycol Flash Drum 115-13-V-001, which is a three phase
separator, where vapour is released through pressure reduction and any hydrocarbon
condensate is separated from the rich glycol and forms an interface.

When there is insufficient gas being released to maintain pressure in the glycol flash drum, fuel
gas make-up is provided via self-regulating Pressure Control Valve 115-13-PCV-113 set at
4.48barg. Gas released in the drum flows to the fuel gas scrubber through self-regulating
Pressure Control Valve 115-13-PCV-112 set at 6.2barg.

The rich glycol leaving the flash drum under level control is filtered to remove solids before
flowing through the Lean/Rich Glycol Exchanger 115-13-H-001 A or B to the packed section of
the Glycol Still Column 115-13-Z-003. In the lean/rich glycol exchanger the rich glycol is heated
against hot lean glycol leaving the reboiler on its return to the glycol surge drum.

The hot rich glycol is directed to the top of the still column, for primary regeneration.

The preheated rich glycol flows down the still column, which is equipped with a packed section,
counter-current with reboiled glycol and water vapors from the reboiler and the heat from this
contact strips the water from the down flowing desiccant. The packing ensures good contact
between rich glycol and the glycol and water vapors. The vaporized water rises up the still
column and is directed to a thermal oxidizer.

The now lean glycol exits the bottom of the still column and enters the Glycol Reboiler 115-13-
Z001 where it is heated indirectly to 192 to 200°C by a gas fired burner to develop the overhead
vapors required in the still column reaction.

The lean glycol level is controlled by a weir in the reboiler which allows flow to the glycol stripping
column 115-13-Z-004B. The stripping column is mounted vertically through the reboiler so that
the stripping column is immersed in hot liquid desiccant to make up for heat lost in the process
of vaporizing further water with hot octane stripping vapor in the stripping column.

The lean glycol enters the top of the stripping column, which is equipped with a packed section,
and flows down, counter-currently contacting rising hygroscopic stripping gas, which absorb
most of the remaining traces of water in the glycol, which then exits the bottom of the stripper.

The Stripping Gas Operation System

1) Establish stripping gas flow into the stripping gas system by setting the stripping gas
regulator to aprox.5 psi (The supply shutdown valve should be opened as the reboiler is up
and running), then open the supply and return ball valves to the stripping gas reflux coil (the
bypass should be closed) and open the grobe valve and set a modest initial flowrate through
the octane vaporization coils. All vapour coil bypass valves should be closed to maximize the
stripping gas temperature attained through the coil.Open both stripping gas column inlet ball
valves half way to implement a split flow to the two striping sections.

2

The hot stripping gas enters the stripping column and rise up through the packed sections,
effecting intimate contact with the down flowing glyol. The hot moisture laden stripping gas
the flow up the annulus of the octane/water separator and through the octane condenser
where it is cooled to (99.3-121C). The warm stripping gas the enters the octane/water
separator and exits out the non-condensable gas outlet and floe to still column, firat blowing
the liquid seal of the still olumn seal pot.
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3) The warm moisture laden stripping gas rises up the still column and pass through the
packed reflux section and over the reflux cooling coils at the top of column. Here the
stripping gas is cooled to from (79.4 to 93.3 C) and reflux water is generated from the gas
and stream at the top of still column. The reflux water flows down into the packed reflux
section and contact rising TEG vapors and condence them back down to the process. The
reflux water thus generated should constitute about 25% of the total stream produced in
order to keep glycol equilibrium losses in the reboiler overheads to a minimum.

4

The warm saturated stripping gas and stream the exit the stram outlet connection of the still
column for venting or incineration.

Lean glycol then flows from the stripping column to the lean/rich glycol exchanger, where it is
cooled against rich glycol, and on through to the Glycol Surge Tank 115-13-Z-002. Lean glycol
then flows from the surge tank to the suction of the Glycol Circulation Pumps 115-13-PM-001A/B
which reinject the lean glycol into the top of the glycol contactor, thus completing a full
regeneration circuit. The surge drum provides the glycol circulation system with surge volume to
ensure a steady flow of lean glycol to the contactor under normal operating conditions.

The glycol surge tank is provided with a fuel gas blanket through Pressure Regulator 115-13-
PCV-116 which is set to maintain a pressure of at least 2inch Water Column in the vessel.
Excess pressure is vented to safe location through a second Pressure Regulator 115-13-PCV-
115 which is set to open if the pressure rises to 4inch Water Column.
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3.0 EQUIPMENT DESCRIPTION
31 Glycol Flash Drum 115-13-V-001
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.
311 Function
Glycol Flash drum 115-13-V-001 is provided to release entrained gas and separate any
entrained hydrocarbon condensate from the rich glycol.
3.1.2 Technical Data
For details of the design and operating parameters, refer to Table 3.1 — Design and Operating
Parameters Glycol Flash drum 115-13-V-001.
Table 3.1 - Design and Operating Parameters Glycol Flash Drum 115-13-V-001
Parameter Design Operating
Pressure 10.35barg 4.48 to 6.2barg
Temperature (Max/Min) 93.3°C/-29°C 31t041.4°C
Volume 0.75m* -
313 Technical Description
Glycol Flash drum 115-13-V-001 is a horizontal three phase separator vessel constructed from
carbon steel with an inside diameter of 1.22 m and a length of 3.05m. The rich glycol enters the
vessel through a nozzle in the end of the vessel, which has a diffuser to reduce the energy in the
fluid stream. A bucket is provided fixed inside the vessel to collect the hydrocarbon condensate
skimmed from above the rich glycol.
Flash gas leaves the vessel through a 2 inch nozzle with a mist pad to reduce liquid
carry over.
Rich glycol leaves the vessel under level control flowing to the glycol filters.
Level Gauge 115-13-LG-111 provides local indication of the condensate level in the bucket.
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Level Gauge 115-13-LG-112 provides local indication of the rich glycol level.
Pressure Gauge 115-13-PG-111 provides local indication of the glycol flash drum pressure.
Temperature indicator 115-13-TG-111 provides local indication of the rich glycol temperature.

3.2 Glycol Particulate Filter 115-13-W-001
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.
3.21 Function
Glycol Particulate Filter 115-13-W-001 is provided to remove particles of 5 micron nominal from
the rich glycol stream leaving the flash drum.
322 Technical Data
For details of the design and operating parameters, refer to Table 3.2 — Design and Operating
Parameters Glycol Particulate Filter 115-13-W-001.
Table 3.2 — Design and Operating Parameters Glycol Particulate Filter 115-13-W-001
Parameter Design Operating
Pressure 10.35barg 3.8barg
Temperature (Max/Min) 93.3°C/-29°C 31to41°C
Capacity 5m°h 5m°h
Solids Removal Efficiency 5 micron particles
3.23 Technical Description
The Glycol Particulate Filter 115-13-W-001 comprises of a vertical cylindrical filter-housing
vessel containing five Jonell PM-336 elements.
The particulate filter has an OD of 0.324m and is 1.067m in length, seam to seam.
Pressure Transmitter 13-PDIT-111 provides indication of the pressure difference over the filter.
Pressure Safety Valve 115-13-PSV-113 provides protection inlet to the filters.
3.3 Glycol Charcoal Filter 115-13-W-002
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.
3.31 Function
Glycol Charcoal Filter 115-13-W-002 is provided to eliminate most foaming problems by
removing the hydrocarbons, well treating chemicals, compressor oils and other troublesome
impurities from the glycol.
332 Technical Data
For details of the design and operating parameters, refer to Table 3.3 — Design and Operating
Parameters Glycol Charcoal Filter 115-13-W-002.
Table 3.3 — Design and Operating Parameters Glycol Charcoal Filter 115-13-W-002
Parameter Design Operating
Pressure 10.35barg 3barg
Temperature (Max/Min) 93.3°C/-29°C 31to41°C
Capacity 5mh 5m°h
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3.33 Technical Description
Glycol Charcoal Filter 115-13-W-002 is a vertical housing containing three Jonell FAS038AACE
canisters.

The charcoal filter has an OD of 0.406m and is 1.067m in length, seam to seam.
Pressure Transmitter 115-13-PDIT-112 provides indication of the pressure difference over the
filter.
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3.4 Glycol/Glycol Exchanger 115-13-H-001A / B (2 x 100%)
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
3.41 Function
Glycol /Glycol Exchanger 115-13-H-001A/B (2x100%) are provided to heat the rich glycol
coming from the flash drum, via the filters en-route to the reboiler still. The heat increase is by
way of heat interchange with the hot lean glycol coming from the reboiler enroute to the surge
tank.
3.4.2 Technical Data
For details of the design and operating parameters, refer to Table 3.4 — Design and Operating
Parameters Glycol/Glycol Exchanger 115-13-H-001A/B
Table 3.4 — Design and O i y y 115-13-H-001
Parameter Design Operating
Pressure (Hot/Cold) 10.3barg/10.3barg 0.5barg/3barg
Temperature (Hot/Cold) 232°C/232°C 204°C to 43°C
Capacity (hot and Cold) 5m°h 5m°h
Thermal Duty 483kW. -
343 Technical Description
The Glycol/Glycol Exchanger is a Viex ‘Viexbloc’ model VCP-30 welded plate exchanger. The
exchanger is comprised of a stack of corrugated plates held between an upper and lower head.
A baffle plate in the middle of the stack separates outward flow from inward flow.
The sides of the plate stack are sealed by four plates opposing plates being held in place by tie
bolts. Each pair of opposing plates has a blank plate which links the plate stacks above and
below the baffle and a nozzle plate with the inlet and outlet nozzles for the pass.
The temperature of the rich glycol leaving the exchanger is indicated locally on 115-13-TG-118.
35 Glycol Azeotropic Distillation Reboiler 115-13-Z-001
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
3.5.1 Function
Glycol Azeotropic Distillation Reboiler 115-13-Z-001 is provided to reduce the water and
hydrocarbon content of the rich glycol stream to produce lean glycol by increasing the
temperature of the liquid to boil off the water.
3.5.2 Technical Data
For details of the design and operating parameters, refer to Table 3.5 — Design and Operating
Parameters Glycol Azeotropic Distillation Reboiler 115-13-Z-001.
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Table 3.5 - Design and Operating F Glycol pic Distillation Reboiler
115-13-2-001
Parameter Design Operating
Pressure 1.03barg Atmos
Temperature 232°C 192 to 200°C
Capacity - 5m°h
Total Glycol Capacity 18927Itr -
Octane Capacity 832.8Itr -
Glycol Loss 0.1USgal/MMscf < 0.1USgal/MMscf
Octane Loss 0.1USgal/MMscf < 0.1USgal/MMscf
TEG Concentration 99.99% TEG >99.99% TEG
Glycol Circulation Rate 5.7m%h 5m°h

353 Technical Description

The Glycol Azeotropic Distillation Reboiler 115-13-Z-001 is in four main parts:
Glycol Accumulator

Glycol Reboiler

Gas Stripping Column

Regeneration Still Column

The Glycol Reboiler 115-13-Z-001 is a horizontal cylindrical vessel closed at the outlet end and
fitted with a flanged closure at the inlet end. The flanged closure is part of the gas fired heater
and flue. The burner and flame U tube are located below the normal glycol level and the vertical
flue is taken from the higher end of the U tube outside of the reboiler. A flanged nozzle is
provided on the top of the reboiler to mount the still column.

A 2in fill connection is provided on top of the vessel for initial fill and top-up of the system.

The Glycol Still 115-13-Z-003 is a vertical cylindrical column mounted on the flange located on
top of the reboiler vessel. The still has an irregularly packed section defined by a perforated plate
at the top and bottom of the section which support and retain the packing.

The packing used is stainless steel Pall Rings. The preheated rich glycol flows into the still
through a distributor located in the packed section just below the top plate.

A reflux coil and a heating coil are located between the top of the packed section and the vapour
outlet section. The reflux coil is used to control column top temperature using cold rich glycol as
the coolant, the heating coil is used to heat fuel gas to be used in the stripping column. The
overhead temperature in the glycol still is controlled by adjusting the flow through the coils by
routing some cool rich glycol and fuel gas through bypasses around the coil.

The nozzle for the vapour outlet is located on the side of the column near to the top A demister
pad is provided below the vapour outlet to restrict liquid carryover.

The stripping column is vertical cylindrical column, passing through the reboiler at the opposite
end to the heater. The stripping column has two parts, a Gas Stripping Column 115-13-Z-004A
and a Stripping Medium Water Separator 115-13-Z-004B.

The top of Gas Stripping Column 115-13-Z-004A is sets the level in the reboiler to maintain a
level sufficient to cover the reboiler heaters. The gas stripping column has two packed sections
and protrudes from the bottom of the reboiler vessel terminating with a nozzle for the stripping
gas comprised of fuel gas and azeo-octane vapour.
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The Stripping Medium Water Separator 115-13-Z-004B is a vertical cylindrical column with a
central cylinder forming an annulus. The vapour from the gas stripping column flows up through
the inner column to the condenser.

Returning liquids from the condenser enter the annulus and separation of the water and the
liquid octane takes place. The water leaves through a 1%inch nozzle flowing to the reboiler
under level control. The octane overflows through a 1%inch nozzle flowing under gravity to the
heating coils in the reboiler to be vaporised and reused in the stripping process. A balance line is
provided between the still and the stripping medium water separator to assist gravity flow.

The lean glycol flows from a 3 inch nozzle at the bottom of the stripping column flowing to the
glycol surge tank.

The temperature of the glycol in the reboiler is indicated locally on 115-13-TG-117.
The level of octane build up in the vaporiser is indicated locally on 115-13-LG-117.

The level in the seal pot on the balance line to the stripping medium water separator is indicated
locally on 115-13-LG-116.

The level in the stripping medium water separator is indicated locally on 115-13-LG-115.

3.6 Condenser 115-13-Z-005
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
3.6.1 Function
The condenser is used to cool the vapours from the top of the Gas Stripping Column so that
they condense.
3.6.2 Technical Data
For details of the design and operating parameters, refer to Table 3.6 — Design and Operating
Parameters Condenser 115-13-Z-005.
Table 3.6 — Design and Oj i C 115-13-Z-005
Parameter Design Operating
Pressure 1barg @ 232°C 0
Temperature 232°C 90°C
Cooling Duty 966060 BTU/hr -
Electric Motor 5.6kW -
3.6.3 Technical Description
The condenser is finned tube cooler with air cooling provided by an electric motor driven
constant speed fixed pitch fan. The finned tubes are in parallel and connect to a inlet and outlet
header box at each end.
Temperature control is provided by an adjustable louver in the air stream, downstream of the
cooling coils.
37 Octane Make-up Tank 115-13-Z-006
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
371 Function
The Octane Make-up Tank stores the Azeo Octane liquid for make up of the circulating fluid in
the gas stripping column.
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372 Technical Data

For details of the design and operating parameters, refer to Table 3.7 — Design and Operating
Octane Make-up Tank 115-13-Z-006.

Table 3.7 — Design and Operating Parameters Octane Make-up Tank 115-13-Z-006

Parameter Design Operating
Pressure 1 barg Atmospheric
Temperature (Max/Min) 150°C 90°C
Capacity 0.5m* -
373 Technical Description

The octane make-up tank is a carbon steel horizontal cylindrical vessel 0.914m OD and 1.219m
long. The tank has a 1%in nozzle on top for a balance line to the stripping medium water
separator and a 1%in nozzle on the bottom as make up outlet to the stripping medium water
separator. A hatch is provided on top of the vessel to enable liquid to be added and to facilitate
inspection.

A local level gauge LG-113 is provided on the tank.

3.8 Glycol Surge Tank 115-13-Z-002

Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.

3.81 Function

To absorb surges in the system prior to being pumped to the glycol contactor.

3.8.2 Technical Data

For details of the design and operating parameters, refer to Table 3.8 — Design and Operating

Parameters Glycol Surge Tank 115-13-Z-002.

Table 3.8 — Design and Operating Parameters Glycol Surge Tank 115-13-Z-002

Parameter Design Operating

Pressure 1barg Zero
Temperature 150°C 7510 85°C
Capacity 2m® -

3.83 Technical Description

The surge tank is constructed from carbon steel and is 3.05m in length with a 1.22m diameter.

The tank is lagged for personnel protection.

A 2in fill connection is provided on top of the vessel for initial fill and top-up of the system.

A cooling coil is provided in the base of the vessel through which cool fuel gas flows to preheat

the fuel gas and provide some cooling of the lean glycol in the vessel.

The lean glycol leaves the vessel flowing to the circulation pumps through a 4in nozzle fitted with

a vortex breaker in the bottom of the tank.

A minimum flow recycle line from the pump discharge directs lean glycol to the surge tank

through a 2in nozzle on top of the tank to maintain minimum flow through the pump.

A local level gauge 13-LG-114 is provided on the tank.
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39 Glycol Circulation Pumps 115-13-PM-001A/B
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.
3.9.1 Function
The glycol circulation pumps transfer the glycol from the surge tank to the glycol contactor at a
rate sufficient to dry the wet gas to the required specification.
3.9.2 Technical Data
For details of the design and operating parameters, refer to Table 3.9 — Design and Operating
Parameters Glycol Circulation Pumps 115-13-PM-001A/B.
Table 3.9 - Design and Operating Parameters Glycol Circ Pumps 115-13-PM-001A/B
Parameter Design Operating
Operating Pressure 57barg 49barg
Temperature 116°C 43°Ct0 85 °C
Capacity 6.02 m*/hr 5.68 m¥hr
Motor Rating 14.9kW -
Pump Speed 1500rpm Variable
393 Technical Description
The two 100% glycol circulation pumps are Rotor-Tech Model GS3314 pumps operated as one
duty and one standby. The pumps are gear type pumps each driven by an electric motor at
1500rpm to achieve the required capacity.
Pressure Gauges 115-13-PG-115/116 provide local indication of the pressure at the pumps
discharge.
3.10 Glycol Make-up Pumps 115-13-PM-002
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
3.10.1 Function
The Glycol makeup pumps are used to top up the system at the reboiler or glycol surge tank
through a hard piped connection with fresh glycol when needed.
3.10.2 Technical Data
For details of the design and operating parameters, refer to Table 3.10 — Design and Operating
Parameters Glycol Make-up Pumps 115-13-PM-002
Table 3.10 — Design and Operating Parameters Glycol Make-up Pumps
115-13-PM-002
Parameter Design Operating
Pressure 1.5barg -
Temperature 57°C Ambient
Capacity 2.3m?hr at 1.5barg 2.3m?hr
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41

4.2

4.3

3.10.3 Technical Description

The Glycol Make-up Pumps 115-13-PM-002 is Diaphragm type pump operated manually with
one as required. The pumps are Diaphragm pumps, each driven by the instrument air.

INSTRUMENTATION AND CONTROL

Glycol Flash Drum 115-13-V-001
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.
411 Pressure

The pressure in the glycol flash tank is controlled at 6.2barg by a self regulating Pressure
Control Valve 115-13-PCV-112, which vents excess gas to the fuel gas scrubber for use as fuel
gas.

Should the pressure in the glycol flash tank fall then self regulating Pressure Control Valve 115-
13-PCV-113 will open at 4.48barg to maintain the gas blanket in the glycol flash tank with gas
from the fuel gas system.

Pressure in glycol flash tank is indicated locally on 115-13-PG-111.

Pressure in the glycol flash tank is indicated on the DCS by 115-13-PIA-111, which provides a
high-pressure alarm on the DCS.

Overpressure protection for the glycol flash drum is provided by Pressure Relief Valve
115-13-PSV-111 set to relieve at 10.34barg to the LP Flare.
41.2 Liquid Level

The rich glycol level in the glycol flash drum is controlled by 115-13-LICA-112 acting on 115-13-
LCV-112. The level transmitter 115-13-LT-112 is installed in a still tube. The level controller also
generates high and low level alarms on the DCS and a low level trip signal which is sent to the
SDS System, which performs the necessary executive actions identified on the cause and effect
charts.

The hydrocarbon condensate level in the skimming bucket is controlled by 115-13-LICA-111
acting on 115-13-LCV-111. The level controller also generates high and low level alarms on the
DCS. A manual bypass is provided around the level control valve to facilitate manual draining of
the condensate bucket.

Glycol Particulate Filter 115-13-W-001

Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.

4.21 Pressure

Differential pressure across the filter is measured by 115-13-PDIT-111 which also provides
indication and a high DP alarm on the DCS through 115-13-PDIA-111.

Overpressure protection for the glycol particulate and charcoal filters on blockage of the filters is
provided by Pressure Relief Valve 115-13-PSV-113 set to relieve at 2.07barg to the charcoal
filter outlet.

Glycol Charcoal Filter 115-13-W-002
Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package Unit.
4.3.1 Pressure

Differential pressure across the filter is measured by 115-13-PDIT-112 which also provides
indication and a high DP alarm on the DCS through 115-13-PDIA-112.

Also refer to Paragraph 4.2.1.
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4.4 Glycol Azeotropic Distillation Reboiler, Still and Stripping Column
115-13-Z-001/003/004A/B
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
441 Pressure
There is no pressure control for the reboiler but 115-13-PSV-112 provides overpressure
protection set at 1.0 barg.
The fuel gas pressure for the burner pilot is set by pressure regulator 115-13-PCV-114 which
has a set point of 0.2 barg.
4.4.2 Liquid Level
Level in the reboiler is controlled by lean glycol overflowing a weir into the stripping column. A
low level alarm and trip signal for reboiler level is provided by 115-13-LIA-114.
The trip signal is sent to the SDS System, which performs the necessary executive actions
identified on the cause and effect charts.
The level in the stripping medium water separator 115-13-Z-004B is controlled by
115-13-LC-115 modulating 115-13-LCV-115.
443 Temperature
Temperature in the reboiler is controlled by 115-13-TICA-115, which controls the flow of fuel gas
to the burner via the Burner Management System (BMS) 115-13-BM-111 and 115-13-TCV-115.
The BMS can trip the supply of fuel gas to the burner under fault conditions by tripping the 115-
13-TCV-115 and closing the Fuel Supply Shutdown Valves 115-13-SDV-112A and
115-13-SDV-112B and the shutdown valve 115-13-SDV-112D on the stripping gas supply.
The Shutoff valves and shutdown valve are also closed on USD by de-energising the Solenoids
115-13-SDY-112A, 115-13-SDY-112B and 115-13-SDY-112D.
The controller also provides a high temperature alarm on the DCS. A second Temperature
Transmitter 115-13-TT-116 provides indication through 115-13-TIA-116.
The transmitter also provides a high and low temperature Trip Signal TAHH-116 and TALL-116
to the SDS System, which performs the necessary executive actions identified on the cause and
effect charts.

4.5 Condenser 115-13-Z-005
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
451 Temperature
Temperature Controller 115-13-TIC-117 controls the air flow through the fin fan cooler by
adjusting the louvers on the condenser. The temperature controller also provides a high and low
Temperature Alarm 13-TAH-117 and 13- TAL-117 on the DCS.
452 Motor Control
The fan motor is stopped and started a local panel or remote operation through from DCS using
the start and stop pushbuttons 115-13-HSH-117 and 115-13-HSL-117 respectively. The fan can
also be selected for remote operation through Local/Remote Switch 115-13-HSS-117.
The fan can also be stopped on a USD signal; from the SDS.
Running, Fault and Stopped status is indicated on 115-13-YLH-117, 115-13-XA-117 and 115-13-
YLL-117 respectively.

4.6 Glycol Surge Tank 115-13-Z-002
Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.
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4.7

4.8

5.0

5.1

461 Liquid Level

Level in the glycol surge tank is measured by a Level Transmitter 115-13-LT-113, located in a
still tube. The transmitter provides level indication on 115-13-LIA-113 and a low level alarm on
the DCS. The indicator also generates a trip signal which is transmitted to the SDS to initiate
executive actions as described in the cause and effect charts.

4.6.2 Temperature

The temperature of the lean glycol in the surge tank is measured by Temperature Transmitter
115-13-TT-119 which provides indication and a high temperature alarm on the DCS.

Glycol Circulation Pumps 115-13-PM-001A/B

Refer to P&ID: PHM-115-FE-006 Glycol Regeneration Package.

471 Pressure

There is no pressure control for the pumps but 115-13-PSV-114/15 provides overpressure
protection set at 60.68barg.

472 Flow

Discharge flow is monitored by Flow Element 115-13-FE-111 in the common discharge which
provides the process variable to the Flow Controller 115-13-FIC-111. The Flow controller

provides a speed control signal to the speed controllers for the A and B pumps 115-13-SC-
115/116 which control the variable speed drives for the pump motors to control flow.

473 Motor Control

The A and B pump motors are stopped and started from a local panel using the start and stop
pushbuttons 115-13-HSH-115/116 and 115-13-HSL-115/116 respectively.

The pumps can also be selected for remote operation through Local/Remote Switches 115-13-
HSS-115/116.

The pumps can also be stopped on a USD signal from the SDS.

Running, Fault and Stopped status is indicated on 115-13-YLH-115/116, 115-13-XA-115/115 and
115-13-YLL-115/116 respectively.

Glycol Make-up Pumps 115-13-PM-002

Refer to P&ID: PHM-115-FE-007 Glycol Regeneration Package.

4.81 Motor Diaphragm Pump Instrument Air Control

The Diaphragm pump is stopped and started manually from a local by close or open the
instrument air supply to the pump.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Tri-ethylene Glycol

pH Neutraliser

Defoamer

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
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5.2

53

necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 3.11 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Glycol Regeneration System.

Table 3.11 — Hazardous Sources
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Hazard Source Hazardous Event Effect Control

High Throughout Potential for injury Potential for Lagging for
temperature system due to contact with | personnel injury personnel
Lines and hot surfaces protection
vessels (200°C)

Hot Glycol under | Glycol Potential for injury Potential for Glycol
pressure Contactor and | due to contact with | personnel injury Regeneration
Glycol Cooler hot contaminated control
glycol

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety pr that are i to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

In addition to absorbing water from the gas, glycol also absorbs carcinogenic aromatics from the
gas stream. These include benzine, toluene, ethylbenzine and xylene. As a result, care should
be taken to avoid contact with glycol when sampling or when draining and flushing the system to
allow maintenance.

To prepare the Glycol Regeneration System for the introduction of Glycol, it is necessary to
remove all air from the system. Nitrogen maybe utilized for this purpose through the dedicated
purge points that are provided with the necessary isolation valves and a non-return valve.

Similarly, when preparing equipment for maintenance, nitrogen maybe used to purge
hydrocarbons from the system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an Oxygen Content Analyser to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen.
Pelister type instruments cannot be used, as they require at least 13% oxygen to operate.

WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN
ENCLOSED AREAS.
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1.0 INTRODUCTION
11 System Purpose/Function

The Condensate Treatment, Storage and Export System is designed to carry out the following
two main processes:

Remove any entrained water from the condensate and route the water to the Produced Water
System for further processing

Stabilize the condensate for on-site storage and subsequent onward transportation using road
tankers. The condensate export facilities include the fiscal metering of the condensate prior to
loading of the road tankers
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1.2 Primary Components
Tag No Equipment Title/Description
115-02-H-001 Condensate Heater
115-02-V-004 High Pressure Flash Vessel
115-02-V-005 Low Pressure Flash Vessel

115-02-PM-002A/B | Condensate Pumps

115-02-H-002A/B Condensate Cooler

115-02-T-001A/B Condensate Storage Tanks

115-02-PM-001A/B | Condensate Loading Pumps

115-02-S-015 Condensate Loading Package

1.3 Primary Interfaces
Input Interfaces:
Gas Treatment, Metering and Export (refer to Section 2.0 of this document)
Fuel Gas System (refer to Section 7.0 of this document)
PCSS System (refer to Section 14.0 of this document)
Output Interfaces:
Fuel Gas System (refer to Section 7.0 of this document)
Produced Water Treatment (refer to Section 5.0 of this document)

Closed and Open Drains (refer to Section 8.0 of this document)

20 SYSTEM DESCRIPTION

21 System Overview
Refer to Overview Figure 4.1.
Liquids let down from Slug Catcher 115-00-Z-001 are passed through the Condensate Heater
115-02-H-001 in order to raise the temperature of the liquids and thereby avoiding any potential

hydrate occurrences when the pressure is dropped across the flow control valves before
entering the high pressure (HP) flash drum.

The warmed incoming liquids pass into the HP Flash Vessel 115-02-V-004 together with the
liquid let down from Inlet Coalescing Filter Separator 115-00-V-003. Within the HP flash vessel
sufficient retention time is provided to allow the condensate to separate from the water and
develop a water/condensate interface. The condensate passes over the internal weir in the HP
flash vessel under level control to the LP flash vessel. The separated water within the HP flash
drum is passed under level control to the Produced Water System, with the gas evolved within
the vessel passed forward under pressure control to the Fuel Gas System.

Within the LP Flash Vessel 115-02-V-005 sufficient retention time is provided to allow the gas to
be separated from the condensate, with the gas evolved passed under pressure control to
Thermal Oxidiser 115-27-Z-001 for safe disposal by burning. The condensate is now stabilised
enough to be passed forward for storage in Condensate Storage Tanks 115-02-T-001A/B.

The condensate is pumped from the LP flash vessel to the storage tanks by the Condensate
Pumps 115-02-PM-002A/B under level control, firstly passing through Condensate Cooler 115-
02-H-002A/B provided to lower the temperature of the condensate prior to entering the storage
tanks.

The condensate remains in the storage tanks until such time as there is sufficient quantity for it
to be exported. While it remains in the tanks, any remaining vapours are weathered off to a safe
location, further helping to stabilise the condensate.

The condensate is pumped to the Condensate Loading Package 115-02-S-015 by Condensate
Loading Pumps 115-02-PM-001A/B.

The condensate loading package comprises a loading bay with two loading arms each with its
own metering and batch loading system. The system is designed to safely load bottom-loading
tankers, and to meter the quantity of stabilised condensate exported to the road tankers to fiscal
standards.
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Primary Flow Description

Refer to P&IDs:

PHM-115-FE-002 Slug Catcher

PHM-115-FE-003 Inlet Coalescing Filter Separator and Heater
PHM-115-FE-011 Condensate Heater

PHM-115-FE-012 High Pressure Flash Vessel
PHM-115-FE-013 Condensate Storage Tanks
PHM-115-FE-014 Condensate Loading and Transfer
PHM-115-FE-018 Low Pressure Flash Vessel
PHM-115-FE-019 Condensate Pumps and Cooler

Slug Catcher 115-00-Z-001 operates at a pressure of between 35barg and 85 barg and
separates bulk liquids from the produced gas stream imported from the three well locations via
the 400mm pipeline. The maximum throughput is 200MMscfd of gas with 110m*/hr of liquids.

The liquid level in the slug catcher is maintained by Level Controller 00-LICA-101,which provides
to control Flow Control Valves 115-02-FCV-101A/B, which controls the flow of liquid from the
slug catcher through the Condensate Heater 115-02-H-001 to the HP Flash Vessel 115-02-V-
004. Flow Control Valves 115-02-FCV-101A/B with a 15% and 85% split between the two valves
to handle a flow of up to 110m°h. Using the level control output to set the flow controller set
point ensures a steady flow of liquids to the downstream condensate treatment facilities.

Condensate Heater 115-02-H-001 raises the temperature of the liquids to approximately 60°C
upstream of Flow Control Valves 02-FCV-101A/B, by using heating medium passing through the
exchanger shell to control the temperature of the liquid outlet.

Downstream of the flow control valves, the warmed liquid enters HP Flash Vessel 115-02-V-004
together with condensate letdown from the Inlet Coalescing Filter Separator 115-00-V-003. The
HP flash vessel operates at approximately 7.0barg which results in the entrained gas in the
liquids to be released, passing out of the vessel through a demister pad to the Fuel Gas System.

Liquids entering the HP flash vessel pass through a vane pack diffuser device and into the base
of the vessel where the liquids pass through perforated baffles and an inclined plate coalescing
pack to aid condensate water separation. Water is drawn off upstream of a weir under the level
control of Level Control Valve 115-02-LCV-102 and fed forward to the produced water treatment
facility for further processing. Refer to Section 5.0 of this volume for further details. The
condensate overflows the weir and exits the vessel under split range level control using Level
Control Valves 115-02-LCV-104A/B and is fed forward to the LP Flash Vessel 115-02-V-005.
Level Control Valves 115-02-LCV-104A/B have a 15% and 85% split range to handle a slug flow
of up to 110 m¥h.

The LP flash vessel operates at approximately 0.25barg, which encourages any remaining
vapours in the condensate to be released from the condensate and passed to Thermal Oxidiser
115-27-Z-001 where it is incinerated as waste gas. The stabilised condensate within the LP flash
drum exits the vessel under split range level control using Level Control Valves 115-02-LCV-
105A/B and is pumped by Condensate Pumps 115-02-PM-002A/B to the Condensate Storage
Tanks 115-02-T-001A/B. Prior to entering the storage tanks the condensate is cooled to
approximately 45°C by the fan assisted Condensate Cooler 115-02-H-002 A/B.

Condensate Storage Tanks 115-02-T-001A/B are maintained at between 10 and 20mbarg by
self-actuating pressure control valves, which either vent excess breakout gas to a safe location,
or permit gas from the Fuel Gas System to enter the storage tanks to maintain the vapour
spaces inert when insufficient gas is derived from the stored condensate.
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3.2

The condensate remains in the storage tanks until there is sufficient quantity for export. At this
time it is pumped under operator control by Condensate Loading Pumps 115-02-PM-001A/B to
the Condensate Loading Package 115-02-S-015.

The condensate loading package comprises a single loading bay with two loading arms while
measuring to fiscal standards the condensate quantity being exported to the bottom loading
tankers. After coupling up to the loading tanker(s) the condensate loading package start-up is
initiated by the tanker driver, and working in conjunction with the

on-site operator loads the road tanker(s).

The system operates under a batch controller, which requires the loading operator to identify
himself via a card reader and log-on system for security purposes. The batch controller and flow
controllers are linked to the Terminal Automation System (TAS), located in the loading bay which
monitors, logs and controls the condensate export operations.

EQUIPMENT DESCRIPTION

Condensate Heater Strainers SP-115-28/67
Refer to PHM-115-FE-011 Condensate Heaters.
311 Function

The condensate heater strainers remove solid particles greater than 2000micron from the
condensate flowing from the slug catcher prior to entering the condensate heater, which could
otherwise possibly damage or clog the condensate heater tubes.

The strainers operate on a duty/standby basis using manual valve isolation. The duty unit is
changed over to the standby unit by the operator when it requires to be cleaned.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 4.1 — Design and Operating
Parameters Condensate Heater Strainers SP-115-28/67.

Table 4.1 - Design and Oj i C Heater
SP-115-28/67
Parameter Design Operating
Pressure 94 .4barg 35 to 70barg
Temperature (Max/Min) —29to0 85°C 15 to 45°C

313 Technical Description

The condensate heater strainers are vertical vessels constructed from carbon steel, each with a
bolted top flange for access to the internals. Double block and bleed valves are located at the
inlet, the outlet and on the drain line. The drain line is also fitted with a normally open spectacle
blind.

Condensate Heater 115-02-H-001
Refer to PHM-115-FE-011 Condensate Heater.
3.21 Function

Condensate Heater 115-02-H-001 heats the condensate flowing from the slug catcher to
eliminate the possibly hydrate formation when the wet condensate flashes across the flow
control valves from the slug catcher to the HP flash vessel. The heater is also used to raise the
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temperature in order to stabilize the condensate in conjunction with the pressure drop across the
flow control valves.

3.22 Technical Data

For details of the design and operating parameters, refer to Table 4.2 — Design and Operating
Parameters Condensate Heater 115-02-H-001.

Table 4.2 — Design and Op: ing Ci Heater 115-02-H-001
Parameter Design Operating
Pressure Shell Side 40barg 7 to 8.0barg
Pressure Tube Side 94.4barg 46 to 70barg

Temperature Shell Side 200°C to 0°C 150°C (in) 100°C (out)

Temperature Tube Side 200°C to -29°C 15.9°C (in) 65°C (out)

Capacity 110m*h Up to 110m*h
Temperature Differential 49°C
Heater Duty 2826kW

3.23 Technical Description

Condensate Heater 115-02-H-001 comprises a horizontal steel shell with a semi hemispherical
end and a flanged end. A ‘U’ shaped tube bundle is inserted into the vessel with the tube sheet
clamped against the flanged end by a partitioned bonnet.

The bonnet has a 150mm inlet and outlet nozzle to route the condensate through the tube
bundle separation of inlet and outlet being by the partition in the bonnet.

Heating medium enters and leaves the vessel through 80mm nozzles located diametrically
opposite and close to the end of the shell. The heating medium makes a single pass along the
length of the vessel.

The shell is constructed from carbon steel, has an inside diameter of approximately 489mm and
has a length of approximately 7675mm. The tube bundle has 278 tubes constructed from
stainless steel alloy tubing with a steel tube sheet. Condensate inlet temperature is indicated
locally on Temperature Gauge 115-02-TG-103.

Heating medium inlet and outlet temperatures are indicated locally on Temperature Gauges
115-02-TG-104 and 115-02-TG-107 respectively.

For details of the condensate heater control and protection, refer to Paragraph 4.3
Instrumentation and Control.

High Pressure Flash Vessel 115-02-V-004

Refer to P&ID: PHM-115-FE-012 High Pressure Flash Vessel.

3.31 Function

High Pressure Flash Vessel 115-02-V-004 provides three-phase separation of the condensate
let down from the slug catcher, the inlet filter coalescing, condensate recovered from the low
temperature separator and produced water separator.

The separated condensate is forwarded to the low pressure flash vessel; produced water is
routed to the produced water separator and off gas is sent to the fuel gas system.
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3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 4.3 — Design and Operating
Parameters High Pressure Flash Vessel 115-02-V-004.

Table 4.3 - Design and Operating High Pressure Flash Vessel 115-02-V-004
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Parameter Design Operating
Pressure 10.35barg to Full Vacuum 7barg
Temperature (Max/Min) 95°C/0°C 30to 75°C
Capacity 99m°h condensate and Capacity

11m°/h water/gas
Normal Liquid Level (water) 0.45m
Normal Liquid Level 0.8m
(condensate)
333 Technical Description

High Pressure Flash Vessel 115-02-V-004 is a horizontal vessel with an inside diameter of 1.9m
and has a length of 6.3m, tan to tan. The vessel is constructed from carbon steel with a glass
flake epoxy resin internal coating. The vessel is provided with two 600mm manways, one at
either end, for maintenance and inspection purposes.

Condensate from the condensate heater together with streams from the inlet filter coalescing
separator, condensate recovery pumps, and the condensate loading pump enters the vessel
through an 200mm inlet nozzle. A vane pack diffuser device is provided to reduce the inlet
velocity and assist in the separation process. Recovered condensate from the low temperature
separator via the gas/gas exchanger enters the vessel through a 50mm inlet nozzle.

The condensate enters the vessel on the upstream side of a weir water separates from the
condensate due to gravity. To aid in the condensate/water separation, the condensate flows
through perforated baffles and an inclined plate coalescing pack upstream of the weir.

The separated water exits from the vessel via a 150mm nozzle upstream of the weir, while the
condensate overflows the weir and exits the vessel through a 200mm nozzle. Both nozzles are
provided with vortex breakers.

Gas given off from the condensate exits from the vessel through a demister pad via an 80mm
nozzle on the top of the vessel.

The vessel is provided with a 50mm water connection at the base for sand jetting, cleaning
purposes.

Level Gauge 115-02-LG-101 provides local indication of the water/condensate interface level.
Level Gauge 115-02-LG-102 provides local indication of the condensate level.

Pressure Gauge 115-02-PG-109 provides local indication of the pressure in the vessel.
Temperature Gauge 115-02-TG-102 provides local indication of the temperature in the vessel.

For details of the high pressure flash vessel control and protection, refer to Paragraph 4.3
Instrumentation and Control.

3.4 Low Pressure Flash Vessel 115-02-V-005
Refer to P&ID: PHM-115-FE-018 Low Pressure Flash Vessel.
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3.4.1 Function

Low Pressure Flash Vessel 115-02-V-005 provides two-phase separation of received
condensate from the high pressure flash vessel, recovered condensate from the fuel gas
scrubber and the minimum flow line from the condensate pumps.

Gas given off from the condensate is sent to the thermal oxidiser and the condensate is
forwarded to the condensate storage tanks by the condensate pumps.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 4.4 — Design and Operating
Parameters Low Pressure Flash Vessel 115-02-V-005.

Table 4.4 — Design and Operating Low Pressure Flash Vessel 115-02-V-005

Parameter Design Operating
Pressure 10.35barg to Full Vacuum 0.25barg
Temperature (Max/Min) 95°C/0°C 60°C
Capacity 110m*/h condensate
Normal Liquid Level 0.65m
(condensate)
343 Technical Description

Low Pressure Flash Vessel 115-02-V-005 is a horizontal vessel with an inside diameter
of 1.7m and a length of 5.5m, tan to tan. The vessel is constructed from carbon steel with a
glass flake epoxy resin internal coating. The vessel is provided with two 600mm manways, one
at either end, for maintenance and inspection purposes.

Condensate from the high pressure flash vessel enters the vessel through an 200mm inlet
nozzle and an inlet diffuser device is to assist in the separation process. Recovered condensate
from the fuel gas scrubber and the minimum flow from the condensate pumps enter the vessel
through an 80mm inlet nozzle.

The condensate exits the vessel via a vortex breaker through a 200mm nozzle.

Gas given off from the condensate exits from the vessel through a100mm nozzle on the top of
the vessel via a demister pad.

Level Gauge 115-02-LG-104 provides local indication of the condensate level.

Pressure Gauge 115-02-PG-111 provides local indication of the pressure in the vessel.
Temperature Gauge 115-02-TG-105 provides local indication of the temperature in the vessel.
For details of the low pressure flash vessel control and protection, refer to Paragraph 4.4
Instrumentation and Control.

Condensate Pump Strainers SP-115-64/65

Refer to P&ID: PHM-115-FE-019 Condensate Pumps and Cooler.

3.51 Function

Condensate Pump Strainers SP-115-64/65 removes any solid particles greater than 2000micron
from the condensate flowing from the slug catcher prior to entering the pump suction.

352 Technical Data
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For details of the design and operating parameters, refer to Table 4.5 — Design and Operating
Parameters Condensate Pump Strainers SP-115-64/65.

Table 4.5 - Design and Operating Parameters Condensate Pump Strainers
SP-115-64/65

PTTEP
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Parameter Design Operating
Pressure 17.5barg 0.25barg
Temperature (Max/Min) 0to 95°C 65°C
3.5.3 Technical Description

The condensate pump strainers are vertical vessels constructed from carbon steel, each with a
bolted top flange for access to the internals. Double block and bleed valves are located at the
inlet, the outlet and on the drain line. The drain line is also fitted with a normally open spectacle
blind.

Condensate Pumps 115-02-PM-002A/B
Refer to P&ID: PHM-115-FE-019 Condensate Pumps and Cooler.
3.6.1 Function

Condensate Pumps 115-02-PM-002A/B forward the separated condensate from the LP flash
vessel to the condensate storage tanks via the condensate cooler.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 4.6 — Design and Operating
Parameters Condensate Pumps 115-02-PM-002A/B.
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Table 4.6 — Design and Operating Parameters Condensate Pumps
115-02-PM-002A/B

Parameter Design Operating
Suction Pressure - 0.25barg
Discharge Pressure 17.5barg 6.0barg
Temperature (Max/Min) 95°C/0°C 60°C
Capacity 60m°h @ 5barg
Power 22kwW
3.6.3 Technical Description

Condensate Pumps 115-02-PM-002A/B are 100% duty, electrically-driven, centrifugal pumps
operating on a duty/standby basis.

The pumps are provided with a minimum flow line, which returns to the low pressure flash
vessel.

A manual isolation valve is fitted to each pump suction line upstream of the suction strainer. To
clean the strainer, the pump must be shut down and isolated before the strainer can be
removed.

A manual isolation valve is fitted to each pump discharge line downstream of a check valve,
together with a ‘normally-open’ spectacle blind and removable spool piece for maintenance
purposes.

Pressure Gauges 115-02-PG-112A/B provides local indication of pump 115-02-PM-002A/B
suction pressure respectively.

Pressure Gauges 115-02-PG-113A/B provides local indication of pump 115-02-PM-002A/B
discharge pressure respectively.

For details of the condensate pump control and protection, refer to Paragraph 4.5
Instrumentation and Control.

3.7 Condensate Cooler 115-02-H-002A/B
Refer to P&ID: PHM-115-FE-019 Condensate Pumps and Cooler.
3.71 Function
Condensate Cooler 115-02-H-002A/B is used to cool the condensate discharged from the
condensate pumps prior to entering the condensate storage tanks.
372 Technical Data
For details of the design and operating parameters, refer to Table 4.7 — Design and Operating
Parameters Condensate Cooler 115-02-H-002A/B.
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Table 4.7 - Design and Operating Parameters Condensate Cooler 115-02-H-002
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Parameter Design Operating

Pressure 18barg 2.0barg
Temperature Air 95°C to 0°C 60°C
Temperature Tube 95°C to 0°C 64.3°C (in) 30 to45°C (out)
Capacity 110m’h Up to 110m’h
Power 14.9kW
Cooler Duty 916kW

3.7.3 Technical Description

Condensate Cooler 115-02-H-002A/B is a fin fan cooler 3.553m wide, 8.852m long and 3.245m
in height, which uses an electrically driven fan to cool the condensate passing through the tubes.
The cooler tube bundle consists of 214 tubes of 25.4mm diameter with 4 passes.

Removable spool pieces are provided on the cooler inlet and outlet lines for isolation purposes.

Temperature Gauges 115-02-PG-106/108 provides local indication of cooler inlet and outlet
temperatures respectively.

For details of the condensate cooler control and protection, refer to Paragraph 4.6
Instrumentation and Control.

Condensate Storage Tanks 115-02-T-001A/B

Refer to P&ID: PHM-115-FE-013 Condensate Storage Tanks.

3.8.1 Function

Condensate Storage Tanks 115-02-T-001A/B receive and store the condensate produced in the
condensate system prior to being exported to the condensate loading package by the
condensate loading pumps.

3.8.2 Technical Data

For details of the design and operating parameters, refer to Table 4.8 — Design and Operating
Parameters Condensate Storage Tanks 115-02-T-001A/B.

Table 4.8 — Design and Oj i C Storage Tanks
115-02-T-001A/B
Parameter Design Operating
Pressure Full of liquid ATM
-0.006barg/+0.056barg
Temperature 95°C 34°C to 54°C
Capacity 3510 bbl (558m° working) , 4050 bbl(645m° total)
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3.83 Technical Description

Condensate Storage Tanks 115-02-T-001A/B are vertical, cone-roofed, carbon steel tanks,
9.144m inside diameter and 9.8m high with epoxy resin internal coating.

Each tank is fitted with a 600mm shell manway, a 600mm roof manway and an access stairs
with handrail. The shell/roof joint is a frangible type joint for fire case. Both tanks are the same
and the following description is for both tanks.

The main condensate 150mm inlet nozzle is fitted with a vertical riser with a sleeve to cause
minimal disturbance of the tank contents when filling. The minimum flow line from the
condensate loading pumps enters the tank via an 80mm nozzle. The condensate exits the tank
via a 200mm nozzle to the suction of the condensate loading pumps.

Off gas from the tank exits via an 80mm nozzle in the top of the tank and is routed to a vent at a
safe location fitted with a flame arrestor. This nozzle is also use to provide a gas blanket to the
tank supplied from the fuel gas system.

The tank is provided with two sample connections at different levels. The tank base is sloped
downwards towards the centre at 1:100 to allow any entrained solids to collect in the drain sump.
The drain sump is used for water drain off, the outlet of which is routed to a vacuum suck out
tank located within the tank bund for cleaning purposes.

The tanks are within bunded areas, which can be manually drained to the storm water drains.

Pressure Gauges 115-02-PG-101A/B provides local indication of Tanks 115-02-T-001A/B
vapour pressure respectively.

Temperature Gauges 115-02-TG-109A/B provide local indication of Tanks 115-02-T-001A/B
temperature respectively.

Level Indicators 115-02-LI-109A/B provides local indication of Tanks 115-02-T-001A/B
condensate level respectively.

Level Gauges 115-02-LG-103A/B provides local indication of Tanks 115-02-T-001A/B
cor interface level ively.

For details of the condensate storage tanks control and protection, refer to Paragraph 4.7
Instrumentation and Control.

Condensate Loading Pump Strainers SP-115-033/34
Refer to P&ID: PHM-115-FE-014 Condensate Loading and Transfer.
3.91 Function

Condensate Loading Pump Strainers SP-115-033/34 removes any solid particles greater than
2000microns from the condensate flowing from the condensate storage tanks prior to entering
the pump suction.

3.9.2 Technical Data

For details of the design and operating parameters, refer to Table 4.9 — Design and Operating
Parameters Condensate Loading Pump Strainers SP-115-033/34.
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115-033/34
Parameter Design Operating
Pressure 17.5barg 1barg
Temperature (Max/Min) 0to 95°C 34 to 54°C
3.9.3 Technical Description

The condensate loading pump strainers are vertical vessels constructed from carbon steel, each
with a bolted top flange for access to the internals. Double block and bleed valves are located at
the inlet, the outlet and on the drain line. The drain line is also fitted with a normally open
spectacle blind.

3.10 Condensate Loading Pumps 115-02-PM-001A/B
Refer to P&ID: PHM-115-FE-014 Condensate Loading and Transfer.
3.10.1 Function
Condensate Loading Pumps 115-02-PM-001A/B forward the condensate from the condensate
storage tanks to the condensate loading package.
3.10.2 Technical Data
For details of the design and operating parameters, refer to Table 4.10 — Design and Operating
Parameters Condensate Loading Pumps 115-02-PM-001A/B.
Table 4.10 - Design and O ing P C Loading Pumps
115-02-PM-001A/B
Parameter Design Operating
Discharge Pressure 18.0barg 8.0barg
Temperature (max/min) 95°C/0°C 54°C/34°C
Capacity 80mh
Power 45kW
3.10.3 Technical Description
Condensate Loading Pumps 115-02-PM-001A/B are 100% duty, electrically-driven, centrifugal
pumps, which are manually operated.
The pumps are provided with a minimum flow line, which returns to the condensate storage
tanks. Provided on the common discharge from the pumps is a normally closed return line to the
HP flash vessel to re-run off-spec condensate from the storage tank for further processing.
A manual isolation valve is fitted to each pump suction line upstream of the suction strainer. To
clean the strainer, the pump must be shut down and isolated before the strainer can be
removed.
A manual isolation valve is fitted to each pump discharge line downstream of a check valve,
together with a ‘normally-open’ spectacle blind and removable spool piece for maintenance
purposes.
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Pressure Gauges 115-02-PG-103A/B provides local indication of pump 115-02-PM-001A/B
suction pressure respectively.

Pressure Gauges 115-02-PG-102A/B provides local indication of pump 115-02-PM-001A/B
discharge pressure respectively.

For details of the condensate loading pump control and protection, refer to Paragraph 4.8
Instrumentation and Control.

Condensate Loading Package 115-02-S-015

Refer to P&ID: PHM-115-FE-014 Condensate Loading and Transfer.

3114 Function

The Condensate Loading Package 115-02-S-015 is provided to measure to Fiscal Standards the
condensate quantity being exported to the road tankers.

3.11.2 Technical Data

For details of the design and operating parameters, refer to Table 4.11 — Design and Operating
Parameters Condensate Loading Package 115-02-S-015.

Table 4.11 — Design and Op: ing C Loading g
115-02-5-015
Parameter Design Operating
Discharge Pressure 18.0barg 8.0barg
Temperature (Max/Min) 95°C/0°C 54°C/34°C
Capacity 80m°h
Power 13.5kW

3.11.3 Technical Description

Condensate Loading Package 115-02-S-015 comprises a single loading bay using bottom
loading tankers. The Condensate Loading and Metering System (CLMS) is provided with the
following equipment:

Two, meter runs of fiscal quality including an Inlet automatic isolation valve, turbine flow meter,
flow control valve, strainer flow straightener, pressure and temperature instruments and local
gauges

Two bottom loading arms

Two arm parks and adaptors with limit switch to detect when loading arm is in parked position
Vapour recovery hose with quick release coupling

Tanker grounding system

Overfill protection, compatible with bottom loading tankers

Local batch controller

Card reader, non contact type

Emergency stop button

Terminal Automation System (TAS)
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4.0

4.1

4.2

Computer hardware and software for order entry, monitoring of loading operation and Bill of
Lading (BOL)

Serial link cables, connectors and interface devices connecting the loading package to the
control room and guardhouse

TAS workstation and printers

Condensate Loading Package 115-02-S-015 is comprised of a lading bay containing two
identical loading arms each with a meter stream.

Pressure Gauge 115-02-PG-104 provides local indication of the pressure in the vapour recover
hose vent line.

Flow Totaliser 115-02-FQI-112 provides local indication of the instantaneous and flow totals.
For details of the condensate loading package control and protection, refer to Paragraph 4.9
Instrumentation and Control.

Condensate Prover

Existing Condensate Prover is the lease unit from SGS. Refer to procedure : PH-10-OP-PRO-
00040: Condensate Meter Calibration.

INSTRUMENTATION AND CONTROL

Condensate Heater Strainers SP-115-028/67
Refer to PHM-115-FE-011 Condensate Heater.

411 Differential Pressure

The differential pressure across the condensate heater strainers is indicated on the DCS
Differential Pressure Indicator 115-02-DPIA-102, which provides a high differential pressure
alarm at the DCS.

Condensate Heater 115-02-H-001
Refer to PHM-115-FE-011 Condensate Heater.

421 Pressure

High pressure protection on the heating medium outlet is provided by Pressure Indicator 115-02-
PIA-103 which is used to generate a high pressure trip signal for the Shutdown System (SDS).

Shutdown Valve 115-02-SDV-102 is located on the heating medium outlet. The valve fails
closed and the air to the valve is switched by a solenoid valve controlled from the SDS.

Overpressure protection for the tube bundle for a thermal expansion case is provided by
Pressure Relief Valve 115-02-PSV-101, which is set to relieve at 94.4barg.

Overpressure protection for the shell for a tube rupture case is provided by Pressure Relief
Valves 115-02-PSV-102A/B, which are set to relieve at 40barg. These pressure relief valves are
organized in a duty/standby configuration using upstream and downstream isolation valve
interlocks.

422 Temperature

The temperature of the condensate leaving the heater is controlled by the Temperature
Controller 115-02-TICA-102, which provides temperature control by modulating the flow of
heating medium through the exchanger shell by modulating ‘split range’ Temperature Control
Valves 115-02-TCV-102A/B. Temperature Control Valves 115-02-TCV-102A/B are sized for a
peak condensate flow of 110m’h with a split of 15% (vol) and 85% (vol) between the A and B
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valves. Temperature Controller 115-02-TICA-102 provides high and low temperature alarms on
the DCS.

Temperature protection for the condensate stream is provided by Temperature Transmitter 115-
02-TT-101 on the condensate outlet, which is used to generate a high temperature trip signal
through 115-02-TIA-101 in the SDS.

Shutdown Valve 115-02-SDV-102 is located on the condensate heater heating medium outlet.
The valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
SDS.

423 Flow

The condensate flow leaving the condensate heater is controlled by Level Controller 115-00-
LICA-101 (on the slug catcher), which provides the set point for control modulates ‘split range’
Flow Control Valves 115-02-FCV-102A/B. Flow Control Valves 115-02-FCV-102A/B are sized for
a peak condensate flow of 110m?h with a split of 15% (vol) and 85% (vol) between the A and B
valves. Flow Controller 115-02-FIC-101 provides high and low flow alarms on the DCS.

Restriction Orifice 115-02-RO-102 is installed downstream of Flow Control Valves 115-02-FCV-
102A/B to limit gas blow-by to the HP flash vessel.

Shutdown Valve 115-02-SDV-101 is located on the slug catcher liquid outlet. The valve fails
closed and the air to the valve is switched by a solenoid valve controlled from the SDS.

Level Controller 00-LICA-101 is described in Section 2 of this manual — Gas Treatment,
Metering & Export System.

High Pressure Flash Vessel 115-02-V-004
Refer to P&ID: PHM-115-FE-012 High Pressure Flash Vessel.

431 Pressure

The pressure in the high pressure flash vessel is controlled at 7.0barg by Pressure Controller
115-02-PICA-105 modulating Pressure Control Valve 115-02-PCV-105A, which lets down to the
fuel gas system. If the pressure in the vessel continues to rise, Pressure Controller 115-02-
PICA-105 will open Pressure Control Valve 115-02-PCV-105B at 7.5barg and release the
excess gas to the LP Flare System. Pressure Controller 115-02-PICA-105 provides high and low
pressure alarms on the DCS.

High pressure protection is provided by Pressure Transmitter 115-02-PIA-106 which is used to
generate a high pressure trip signal for the SDS.

Shutdown Valve 115-02-SDV-108 is located on the gas outlet to the Fuel Gas System. The valve
fails closed and the air to the valve is switched by a solenoid valve controlled from the SDS.

Overpressure protection for gas blow-by case is provided by Pressure Relief Valves
115-02-PSV-103A/B set to relieve at 10.35barg. These pressure relief valves are organized in a
duty/standby configuration using upstream and downstream isolation valve interlocks.

432 Liquid Level
The liquid level control in the high pressure flash vessel is split between condensate level control
and condensate/water interface level control.

The condensate level in the vessel level is maintained by Level Controller 115-02-LICA-104,
which modulates ‘split range’ Level Control Valves 115-02-LCV-104A/B. Level Control Valves
115-02-LCV-104A/B are sized for a peak condensate flow of 110m*h with a split of 15% (vol)
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and 85% (vol) between the A and B valves. Level Controller 115-02-LICA-104 provides high and
low flow alarms on the DCS.

The condensate/water interface level in the separator level is maintained by Level Controller
115-02-LICA-102, which modulates Level Control Valve 115-02-LCV-102 to let the water down
to the produced water separator. Level Controller 115-02-LICA-102 also provides high and low
level alarms to the DCS.

Protection against high condensate level is provided by Level Transmitter 115-02-LT-103, which
is used to generate a high level trip signal through 115-02-LIA-103 in the SDS.

Protection against low condensate level is provided by Level Transmitter 115-02-LT-108, which
is used to generate a low level trip signal through 115-02-LIA-108 in the SDS.

Protection against low condensate/water interface level is provided by Level Transmitter 115-02-
LT-101, which is used to generate a low level trip signal through 115-02-LIA-101 in the SDS.

A shutdown valve 115-02-SDV-103 is provided on the water outlet from the high pressure flash
vessel. The valve fails closed and the air to the valve is switched by a solenoid valve controlled
from the SDS.

A shutdown valve 115-02-SDV-104 is provided on the condensate outlet from the high pressure
flash vessel. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS.

433 Flow

The gas flow leaving the high pressure flash vessel to the fuel gas system is indicated on the
DCS by Flow Indicator 115-02-FI-102, which provides high and low flow alarms. Flow totaliser
115-02-FQI-102 displays the total quantity of gas sent to the Fuel Gas System.

The condensate flow leaving the high pressure flash vessel is indicated on the DCS by Flow
Indicator 115-02-FI-103.

434 Temperature

The condensate temperature leaving the high pressure flash vessel is indicated on the DCS by
Temperature Indicator 115-02-TIA-106, which provides a low temperature alarm on the DCS.

Low Pressure Flash Vessel 115-02-V-005
Refer to P&ID: PHM-115-FE-018 Low Pressure Flash Vessel.
4.4.1 Pressure

The pressure in the low pressure flash vessel is controlled by Pressure Controllers 115-02-
PICA-111A/B/C to pressure control valves 115-02-PCV-106, 115-02-PCV-107 and 115-02-PCV-
108 respectively.

The pressure in the low pressure flash vessel is normally controlled at 0.3barg by Pressure
Controller 115-02-PICA-111B modulating Pressure Control Valve 115-02-PCV-106, which lets
down to the thermal oxidiser. If the pressure in the vessel continues to rise above 0.3barg,
Pressure Controller 115-02-PICA-111C will open Pressure Control Valve 115-02-PCV-108 at
0.5barg and release the excess gas to the LP Flare System. If for any reason the pressure falls
in the low pressure flash vessel 115-02-PICA-111A will open Pressure Control Valve 115-02-
PCV-107 at 0.20barg to provide a gas blanket to the vessel from the Fuel Gas System.

Pressure Indicator 115-02-PIA-111 provides High 1, High 2 and low pressure alarms on the
DCs.

High pressure protection is provided by Pressure Indicator 115-02-PIA-112 which is used to
generate a high pressure trip signal for the SDS.
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Shutdown Valve 115-02-SDV-110 is located on the gas outlet. The valve fails closed and the air
to the valve is switched by a solenoid valve controlled from the SDS.

Overpressure protection for fire case is provided by Pressure Relief Valve 115-02-PSV-106 set
to relieve at 10.35barg.

442 Liquid Level

The condensate level in the vessel is maintained by Level Controller 115-02-LICA-111, which
modulates ‘split range’ Level Control Valves 115-02-LCV-105A/B located down stream of the
condensate pumps. Level Control Valves 115-02-LCV-105A/B are sized for a peak condensate
flow of 110m*h with a split of 15% (vol) and 85% (vol) between the A and B valves. Level
Controller 115-02-LICA-111 provides High 1, High 2 and low pressure alarms on the DCS.

Protection against high condensate level is provided by Level Transmitter 115-02-LT-112, which
is used to generate a high level trip signal through 115-02-LIA-112 in the SDS.

Protection against low condensate level is provided by Level Transmitter 115-02-LT-113, which
is used to generate a low level trip signal through 115-02-LIA-113 in the SDS.

Shutdown Valve 115-02-SDV-109 is provided on the condensate outlet from the low pressure
flash vessel. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS.

443 Flow

The gas flow leaving the low pressure flash vessel to the thermal oxidiser is indicated on the
DCS by Flow Indicator 115-02-FI-109, which provides high and low flow alarms. Flow totaliser
115-02-FQI-109 displays the total quantity of gas sent to the thermal oxidiser.

444 Temperature

The condensate temperature leaving the low pressure flash vessel is indicated on the DCS by
Temperature Indicator 115-02-TI-107, which provides a low temperature alarm.

Condensate Pumps 115-02-PM-002A/B

Refer to P&ID: PHM-115-FE-019 Condensate Pumps and Cooler.

4.51 Pressure

Pump discharge pressure indication on the DCS is provided by Pressure Indicator
115-02-PIA-113, which initiates high and low pressure alarms.

452 Flow

The pumps are provided with a minimum flow line which returns to the low pressure flash vessel.
The flow through the minimum flow line is controlled by Flow Controller 115-02-FICA-105, which
receives a signal from Flow Transmitter 115-02-FT-105 in the common discharge line and
modulates Flow Control Valve 115-02-FCV-105 in the return line.

453 Start Stop

The pumps are started and stopped locally or via the DCS using a hand switch with local
run/stop and remote selection. Local run/stop indicators are provided and run/stop indications
and fault alarms are provided on the DCS.

The standby pump will automatically start when 115-02-LAH2-111 is reached in the LP flash
vessel.

Condensate Cooler 115-02-H-002

Refer to P&ID: PHM-115-FE-019 Condensate Pumps and Cooler.

Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest version

Page 219 of 364




PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

4.7

4.6.1 Pressure

Overpressure protection for the tube bundle for a thermal expansion case is provided by
Pressure Relief Valve 115-02-PSV-105 set at 17.5 barg.

462 Vibration

The cooler motor is provided with Vibration Switches 115-02-VS-101A/B, which provide High
Vibration Alarms 115-02-VAH-101A/B on the DCS.

Protection against high vibration is provided by 115-02-VA-101A/B, which is used to generate a
high trip signal through the SDS.

4.6.3 Start Stop

The cooler is started and stopped locally or via the DCS (command to stop only) using a hand
switch with local run/stop and remote selection. Local run/stop indicators are provided and
run/stop indications and fault alarms are provided on the DCS.

Condensate Storage Tanks 115-02-T-001A/B
Refer to P&ID: PHM-115-FE-013 Condensate Storage Tanks.

The following text describes Condensate Storage Tank 115-02-T-001A with the corresponding
instrumentation tag numbers for Condensate Storage Tank 115-02-T-001B shown in
parenthesis.

4.71 Pressure

The gas in the condensate storage tank is controlled between 10 and 20mbarg by Pressure
Control Valves 115-02-PCV-101A (B) and 115-02-PCV-102A (B), which are regulated by a
control line from the top of the tank. Pressure Control Valve 115-02-PCV-101A (B) opens at
pressures below 10mbarg to allow in gas blanketing from the Fuel Gas System and115-02-PCV-
102A (B) opens at 20mbarg to relieve excess pressure to the atmospheric vent.

Pressure indication on the DCS is provided by Pressure Indicator 115-02-PIA-107A (B), which
initiates high and low pressure alarms.

Overpressure, under-pressure protection is provided by Pressure Vacuum Relief Valve 115-02-
PVRV-101A (B) set to relieve at 30mbarg (pressure) and -3mbarg (vacuum).

4.7.2 Liquid Level

The condensate level in the tank is indicated on the DCS by Level Indicator 115-02-LIA-106A
(B), which receives a signal from Level Transmitter 115-02-LT-106A (B) and initiates high and
low level alarms. Low level alarm 115-02-LAL-106A (B) inhibits the start of condensate loading
pumps.

Protection against high condensate level is provided by Level Transmitter 115-02-LT-105A (B),
which is used to generate a high level trip signal through 115-02-LIA-105A (B) in the SDS.

Shutdown Valve 115-02-SDV-105A (B) is located on the condensate inlet to the storage tank.
The valve fails closed and the air to the valve is switched by a solenoid valve controlled from the
SDs.

A high level indication on either 15-02-LT-105A (B) or 115-02-LIA-106A (B) will trip inlet
Shutdown Valve 115-02-SDV-105A (B).

Shutdown Valve 115-02-SDV-106A (B) is located on the condensate outlet to the condensate
loading pumps. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS.

Shutdown Valve 115-02-SDV-106A (B) is located within the tank bund area and has a manual
reset to open the valve when the low level alarm is clear.
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4.9

Shutdown Valve 115-02-SDV-106A (B) is interlocked with the condensate loading and metering
system and has a local open function to allow for priming of the condensate loading pumps.

Shutdown Valve 115-02-SDV-107A (B) is located on the condensate inlet from the condensate
loading pumps minimum flow line. The valve fails closed and the air to the valve is switched by a
solenoid valve controlled from the SDS.

Shutdown Valve 115-02-SDV-107A (B) is interlocked with the operation of Shutdown Valve 115-
02-SDV-106A (B).

The condensate/water interface level in the tank is indicated on the DCS by Level Indicator 115-
02-LIA-107A (B), which initiates a high interface level alarm.

Condensate Loading Pumps 115-02-PM-001A/B

Refer to P&ID: PHM-115-FE-014 Condensate Loading and Transfer.

4.8.1 Pressure

Pump discharge pressure indication on the DCS is provided by Pressure Indicator
115-02-PIA-109, which initiates high and low pressure alarms.

4.8.2 Flow

The pumps are provided with a minimum flow line, which returns to the condensate storage
tanks. The flow through the minimum flow line is controlled by Flow Controller 115-02-FIA-104
which receives a signal from Flow Transmitter 115-02-FT-104 in the common discharge line and
modulates Flow Control Valve115-02-FCV-104 in the return line.

Flow indication of the normally closed, return line to the HP flash vessel is shown on the DCS by
115-02-FI-108.

483 Start Stop

The pumps are started and stopped locally or via the DCS (command to stop only) using a hand
switch with local run/stop and remote selection. Local run/stop indicators are provided and
run/stop indications and fault alarms are provided on the DCS.

Condensate Loading Package 115-02-S-015

Refer to P&ID: PHM-115-FE-014 Condensate Loading and Transfer.

Condensate Loading Package 115-02-S-015 is comprised of a lading bay containing two
identical loading arms each with a meter stream.

The following text is for Loading Arm 1.

Condensate enters the meter from the condensate loading pumps passing through an automatic
inlet isolation valve, which is opened and closed when tanker loading operations are started and
stopped.

The flow is measured by turbine flow meter, which provides an output signal to the local batch
controller and the flow computer in the Terminal Automation System (TAS).

To ensure smooth flow without swirl through the meter there is a flow straightener upstream of
the meter. Any dirt in the condensate entering the meter stream, which may build up and effect
the accuracy of the meter, is removed by a filter located upstream of the flow straightener.

The temperature and pressure of the condensate passing through the meter run is measured by
temperature and pressure elements, which provide signals to the flow computer in the TAS.
These signals are used to compensate the measured flow for flow under standard conditions.
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5.1

Signals forms the TAS are sent to the local batch controller to control the operation of the flow
control valve. The batch controller is a microprocessor based controller with EEPROM memory
to prevent any loss of configured data during power failure, dedicated to its own loading arm.

Flow into the tanker is through the loading arm connection, which is fitted with a limit switch to
ensure that the loading arm is in the correct position. Vapours from the tanker are routed to a
vent at a safe location via a vapour recover hose, which is provided with a flame arrestor, a
check valve and a manual isolation valve.

Flow to the tanker is only permitted when the following conditions have be satisfied:

The loading operator has logged on to the batch controller and entered the correct password and
volume to be loaded

The loading arm is properly attached to the tanker
The vapour recover hose is attached to the tanker
The overfill and earthing systems are connected

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Methanol

Heating Medium (50% Tri-ethylene Glycol, 50% Demin Water)

Tri-ethylene Glycol

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

5.1.2 Hazardous Sources

Table 4.12 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Condensate Treatment, Storage and Export System.

Table 4.12 — Hazardous Sources

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

Hazard Source Hazardous Event Effect Control
Liquid Condensate Potential for injury Potential for Fire and Gas
hydrocarbons Heater due to contact with personnel injury Detection

under pressure hazardous liquids

Throughout Un-ignited liquid
system Loss of containment | release and
and release of potential for gas
flammable liquids release and
fire/explosion
Hydrocarbon gas | Throughout Potential for injury Potential for Burner Flame
under pressure system due to contact with personnel injury Detection
hazardous liquids Un-ignited gas Fire and Gas
Loss of containment | release and Detection
and release of potential for
flammable gas fire/explosion
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Hazard Source Hazardous Event Effect Control
High temperature | Condensate Potential for injury Potential for Lagging for
lines and vessels | Heater due to contact with personnel injury personnel

hot surfaces protection
Hot heating Condensate Potential for injury Potential for Monitoring
medium under Heater due to contact with personnel injury Maintenance
pressure heating medium
procedures
Hydrocarbon gas | Throughout Potential for injury Potential for Burner Flame
under pressure system due to contact with personnel injury Detection
hazardous liquids Un-ignited gas Fire and Gas
Loss of containment | release and Detection
and release of potential for
gas fire/ i
High temperature | Condensate Potential for injury Potential for Lagging for
lines and vessels | Heater due to contact with personnel injury personnel
hot surfaces protection
Hot heating Condensate Potential for injury Potential for Monitoring
medium under Heater due to contact with personnel injury Maintenance
pressure heating medium
procedures
Lube oil Condensate Loss of containment | Potential for Monitoring
Pumps personnel injury Maintenance
Condensate Spills procedures
Loading .
Pumps Fire Secontary bund
Contamination
Nitrogen Purging Exposure to Potential for Safety
operations personnel procedures
asphyxiation

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the Condensate Treatment, Storage and Export System for the introduction of
hydrocarbon liquids, it is necessary to remove all air from the system. Nitrogen maybe utilized for
this purpose. Similarly, when preparing equipment for maintenance, nitrogen maybe used to
purge hydrocarbons from the system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an Oxygen Content Analyzer to determine the level of oxygen remaining in
the purged system.
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When purging is beir_\g_ performed to remove hydrocarbons, a suﬁtable test inslrurr!en!_. which Drawing Number Drawing Title
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen.
Pelister type instruments cannot be used, as they require at least 13% oxygen to operate. PHM-115-FE-003 Sinphuhorm GPP P&ID — Inlet Coalescing Filter
Separator and Heater
WARNING:  NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS: PHM-115-FE-011 Sinphuhorm GPP P&ID — Condensate Heater
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN PHM-115-FE-012 Sinphuhorm GPP P&ID — High Pressure
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING Flash Vessel
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN y
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN PHM-115-FE-013 Sinphuhorm GPP P&ID — Condensate Storage Tanks
ENCLOSED AREAS. PHM-115-FE-014 Sinphuhorm GPP P&ID — Condensate Loading
and Transfer
6.0 REFERENCE INFORMATION PHM-115-FE-018 Sinphuhorm GPP P&ID — Low Pressure Flash Vessel
61 Company Documentation PHM-115-FE-019 Sinphuhorm GPP P&ID — Condensate Pumps
Document Number Document Title and Cooler
PDS-115-02-H-001-013 Condensate Heater Process Data Sheet
PDS-115-02-H-002-042 Condensate Cooler Process Data Sheet
PDS-115-02-PM-001-011 Condensate Loading Pump Process Data Sheet
PDS-115-02-PM-002-043 Condensate Pump Process Data Sheet
PDS-115-02-S-015-019 Condensate Loading Package Process
Data Sheet
PDS-115-02-T-001-012 HP Condensate Flash Vessel Process
Data Sheet
PDS-115-02-V-005-041 LP Condensate Flash Vessel Process Data Sheet
SP-1514-01 Condensate Loading and Metering Package
Specification
PH-10-OP-SOP-00004 Standard Operating Procedure Condensate
Treatment,Storage and Export
6.2 Vendor Documentation
Document Number Document Title
6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-115-FP-004 Sinphuhorm GPP UFD — Condensate Stabilisation and
Storage
PHM-115-FP-005 Sinphuhorm GPP UFD — Condensate Loading
and Transfer
PHM-115-FE-002 Sinphuhorm GPP P&ID — Slug Catcher
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1.0 INTRODUCTION
11 System Purpose/Function

The Produced Water System is designed to collect process and safely dispose of produced
water removed from the fluids in the gas and condensate processing trains. Condensate present
in the water is separated and returned to the condensate processing train. The water is then
forwarded to Hold Up Tank where the Produced Water will be stored in closed containment and
then go to Produced Water Evaporator to boil off. The boiling vapour which may contain BTEX
will be sent to Thermal Oxidizer to be incinerated at high temperature.

1.2 Primary Components
Tag No Equipment Title/Description
115-27-V-005 Produced Water Separator

115-27-PM-002A/B Condensate Recovery Pumps

115-27-PM-003A/B Produced Water Transfer Pumps

115-27-T-001 Emergency Produced Water Storage Pond
115-27-PM-004 Emergency Produced Water Pump
115-27-Z-001 Thermal Oxidiser

115-27-T-002 Brine Evaporation Pond

115-27-T-004 Emergency Produced Water Storage Pond

115-27-PM-007 Emergency Produced Water Storage Pond Transfer Pump

115-27-PM-006 Water Disposal Pump

115-27-T-005 Hold Up Tank
115-27-H-001 Produced Water Evaporator
115-27-PM-008A/B PW Pumps

1.3 Primary Interfaces
Input Interfaces:
Glycol Regeneration (refer to Section 3.0 of OPM)
Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
PCSS System (refer to Section 14.0 of this OPM)
Output Interfaces:
Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Closed and Open Drains (refer to Section 8.0 of this OPM)
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2.0 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 5.1 — Produced Water System Simplified Overview Schematic.

The system receives produced water with entrained condensate from the High Pressure Flash
Vessel 115-02-V-004.

The condensate is gravity separated from the produced water in Produced Water Separator
115-27-V-005, which is then returned to the HP flash vessel by the Condensate Recovery
Pumps 115-27-PM-002A/B.

Liquid liberated within the Produced Water Separator is passed to Hold Up Tank (115-27-T-005)
by Produced Water Transfer Pumps (115-27-PM-003A/B).

Within the Hold Up Tank the remaining condensate can be skimmed and diverted to Closed
Drain Vessel. Produced water is then forwarded to Produced Water Evaporator (115-27-H-001)
by Produced Water Pumps (115-27-PM-008A/B). The water temperature is raised to boiling
point by Heating Medium. The resultant steam generated in the Evaporator is passed to Thermal
Oxidizer (115-27-Z-001) in order to incinerate BTEX at 700 C.

The Thermal Oxidiser (115-27-Z-001) also uses gas fuelled burners to incinerate the blanket
gas/flash gas liberated in the LP Flash Vessel, together with the gas produced in the Produced
Water Separator and waste gas from the Glycol Regeneration Package. The combustion system
utilised in the Thermal Oxidiser ensures that the waste gasses are thoroughly incinerated.

IT IS VERY IMPORTANT THAT THE THERMAL OXIDIZER HAS TO BE STARTED UP FIRST
BEFORE GASES BEING INTRODUCED INTO IT. THIS IS TO PREVENT THE CASE OF
UNBURNT VAPOUR COULD THAT MAY CAUSE FLASH FIRE.

In the event of Thermal Oxidizer unit shutdown for any reasons, Produced Water Evaporator will
be shutdown due to interlock that will close the Heating Medium Supply valve, causing no heat
input into Evaporator. Blanket gas/flash gas from Produced Water Separator and LP Flash
Vessel will be diverted to LP Flare by their own PCVs. The last line of Off Gas from Glycol
Reboiler will be diverted by the 3-way Shutdown Valve to LP Flare.
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2.2 Primary Flow Description
Refer to P&IDs:
PHM-115-FE-021 Produced Water Separator
PHM-115-FE-022 Produced Water Transfer Pumps
PHM-115-FE-023 Thermal Oxidiser
PHM-115-FE-092 Emergency Produced Water Storage Pond
PHM-115-FE-093 Hold Up Tank

221 Normal Operation

The produced water with entrained condensate is letdown under level control from the High
Pressure Flash Vessel (115-02-V-004), which operates at a pressure of 7.0 barg. This liquid
enters the Produced Water Separator (115-27-V-005), which operates at a pressure of 0.25-0.3
barg, the lower operating pressure resulting in the entrained gas being released.

Gas given off from the condensate exits the top of vessel through a self-regulating pressure
control valve at 0.3 barg, which is vented to the Thermal Oxidiser (115-27-Z-001). To ensure
that no air enters the vessel the gas outlet is also used to supply blanket gas to the separator
when there is insufficient evolved gas pressure.

The liquid inlet nozzle is fitted with an impingement device to reduce the inlet velocity and aid the
entrained gas to separate from the liquids. The liquids collect in the base of the separator on the
upstream side of a weir where the condensate separates from the water due to gravity and
retention time. To aid the condensate water separation, the produced water flows through an
inclined plate pack upstream of the weir.

The separated produced water exits the separator upstream of the weir while the condensate
overflows the weir, exits the separator and is pumped back to the HP flash vessel by the
Condensate Recovery Pumps 115-27-PM-002A/B. The condensate level in the separator level is
maintained by a level controller, which operates the condensate recovery pumps by start/stop
control action. The pump throughput can be adjusted manually using a stroke setting.

Produced water from Produced Water Separator is pumped to Hold Up Tank 115-27-T-005 by
the Produced Water Transfer Pumps 115-27-PM-003 A/B. The produced water level in
separator is maintained by a level controller, which operates the transfer pumps by start/stop
control action. The pump throughput can be adjusted manually using stroke setting.

The Hold Up Tank is equipped with 5 skimming tray (manual) for skimming remaining
condensate out and flow to closed drain vessel, and blanked by fuel gas. The produced water is
then pumped to Produced Water Evaporator 115-27-H-001 and rose up the temperature to
boiling point using Heating Medium. The resultant steam generated in the Evaporator is passed
to Thermal Oxidizer (115-27-Z-001) in order to incinerate BTEX at 700 C.

The Thermal Oxidiser uses fuel gas burners to incinerate waste gas from the produced water
separator, the Low Pressure Flash Vessel and the output from the Glycol Regeneration Reboiler
still column with the flow of fuel gas to the burners being controlled under temperature control
from the Thermal Oxidiser’s stack.

222 Alternative Operation

When the Hold Up Tank 115-27-T-005 or Produced Water Evaporator 115-27-H-001 is
shutdown for cleaning or maintenance, and when the level at the condensate/water interface
level Produced Water Separator 115-27-V-005 is high , produced water route will be manual
controlled by opening the ‘normally closed’ shutdown valve 115-27-SDV-106 via DCS to the
Emergency Produced Water Storage Pond 115-27-T-004.
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3.0

3.1

EQUIPMENT DESCRIPTION

Produced Water Separator 115-27-V-005
Refer to P&ID: PHM-115-FE-021 Produced Water Separator.
3141 Function

Produced Water Separator 115-27-V-005 provides for two-phase liquid separation of the
produced water. The separated produced water is forwarded to the Hold Up tank and then to
Produced Water Evaporator. Boiling vapour will be sent to Thermal Oxidiser for disposal, while
the separated condensate is returned to the HP Flash Vessel.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 5.1 — Design and Operating
Parameters Produced Water Separator 115-27-V-005.

Table 5.1 - Design and Operating Parameters Produced Water Separator
115-27-V-005

PTTEP
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Parameter Design Operating

Pressure 10.35barg to Full Vacuum 0.3 barg

Temperature (Max/Min) 95°C/0°C 60°C

Capacity 36m’h 0to 5m%h

313 Technical Description

Produced Water Separator 115-27-V-005 is a horizontal vessel with an inside diameter of 1.8m
and has a length of 6.0m, tan to tan. The vessel is constructed from carbon steel with an epoxy
resin internal coating. The vessel is provided with two 600mm manways, one at either end, for
maintenance and inspection purposes.

Produced water from the HP flash vessel enters the vessel through an 100mm inlet nozzle via
an impingement device to reduce the inlet velocity.

The produced water enters the vessel via a 100mm inlet nozzle and an inlet impingement
device, to reduce the velocity, on the upstream side of a weir where the condensate separates
from the water due to gravity. To aid in the condensate water separation, the produced water
flows through an inclined plate pack upstream of the weir. The separated water exits from the
vessel via a 100mm nozzle upstream of the weir, while the condensate overflows the weir and
exits the vessel through a 50mm nozzle. Both nozzles are provided with vortex breakers.

Gas given off from the condensate exits from the vessel through an 80mm nozzle on the top of
the vessel. This nozzle is also be used to supply blanket gas to the separator when required.

Level Gauge 115-27-LG-101 provides local indication of the water/condensate interface level
Level Gauge 115-27-LG-102 provides local indication of the condensate level

Pressure Gauge 115-27-PG-101 provides local indication of the pressure in the vessel
Temperature Gauge 115-27-TG-101 provides local indication of the temperature in the vessel

For details of the produced water control and protection, refer to Paragraph 4.0 Instrumentation
and Control.
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3.2 Condensate Recovery Pumps 115-27-PM-002A/B
Refer to PHM-115-FE-021 Produced Water Separators.
3.21 Function
Condensate Recovery Pumps 115-27-PM-002A/B return the recovered condensate from the
Produced Water Separator 115-27-V-005 to the HP Flash Vessel 115-02-V-004.
3.22 Technical Data
For details of the design and operating parameters, refer to Table 5.2 — Design and Operating
Parameters Condensate Recovery Pumps 115-27-PM-002A/B.
Table 5.2 — Design and Op: g P C Recovery Pumps
115-27-PM-002A/B
Parameter Design Operating
Suction Pressure 16.0barg 0.73barg
Discharge Pressure 16.0barg 9.3barg
Temperature 95°C 60°C
Capacity 0.35m3/h @ 9.3barg
Power 0.75kW for each
3.23 Technical Description
Condensate Recovery Pumps 115-27-PM-002A/B are 100% duty, electrically-driven, piston
cylinder, horizontal reciprocating pumps fitted with suction and discharge pulsation dampeners.
The pumps operate on a duty/standby basis and start/stop level control action. The pump
throughput can be adjusted manually using a stroke setting.
‘A manual isolation valve and spectacle blind is fitted to each pump suction line upstream of an
inline strainer. The strainer removes all particles greater than 180um from the suction flow,
which could otherwise damage the pump internals. To clean the strainer, the pump must be shut
down and isolated before the strainer can be removed.
A manual isolation valve is fitted to each pump discharge line downstream of a check valve,
together with a ‘normally-open’ spectacle blind and removable spool piece for maintenance
purposes.
Pressure Gauges 115-27-PG-102A/B provide local indication of pump 115-27-PM-002A/B
suction pressure respectively
Pressure Gauges 115-27-PG-104A/B provide local indication of pump 115-27-PM-004A/B
discharge pressure respectively
For details of the condensate recovery pump control and protection, refer to Paragraph 4.0
Instrumentation and Control.
33 Produced Water Transfer Pumps 115-27-PM-003A/B
Refer to PHM-115-FE-022 Produced Water Transfer Pumps.
3.31 Function
Produced Water Transfer Pumps (115-27-PM-003A/B) forward the separated produced water
from the Produced Water Separator (115-27-V-005) to Hold Up Tank (115-27-T-005) as storage
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3.4

for produced water.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 5.3 — Design and Operating
Parameters Produced Water Transfer Pumps 115-27-PM-003A/B.

Table 5.3 - Design and Operating Produced Water Transfer Pumps 115-27-PM-003A/B
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Parameter Design Operating
Suction Pressure 16.0barg 0.5barg/ATM
Discharge Pressure 16.0barg 4.18barg
Temperature 95°C 60°C
Capacity 1.0m*h @ 4.18barg
Power 1.1kW
333 Technical Description

Produced Water Transfer Pumps 115-27-PM-003A/B are 100% duty, electrically-driven, piston
cylinder, horizontal reciprocating pumps fitted with suction and discharge pulsation dampeners.
The pumps operate on a duty/standby basis and start/stop level control action. The pump
throughput can be adjusted manually using a stroke setting.

A manual isolation valve is fitted to each pump suction line upstream of a strainer.

A manual isolation valve and spectacle blind is fitted to each pump suction line upstream of an
inline strainer. The strainer removes all particles greater than 180um from the suction flow,
which could otherwise damage the pump internals. To clean the strainer, the pump must be shut
down and isolated before the strainer can be removed.

A manual isolation valve is fitted to each pump discharge line downstream of a check valve,
together with a ‘normally-open’ spectacle blind and removable spool piece for maintenance
purposes.

Pressure Gauges 115-27-PG-105A/B provide local indication of pump 115-27-PM-005A/B
suction pressure respectively

Pressure Gauges 115-27-PG-103A/B provide local indication of pump 115-27-PM-003A/B
discharge pressure respectively

For details of the produced water transfer pumps control and protection, refer to Paragraph 4.0
Instrumentation and Control.

Emergency Produced Water Storage Pond 115-27-T-004
3.41 Function

Emergency Produced Water Storage Pond 115-27-T-004 is provided to collect produced water
from the Produced Water Separator 115-27-V-005 when the water is unable to be forwarded to
Hold Up Tank 115-27-T-005, during shutdown for maintenance or excessive rates of water
production. The water is diverted to the pond by activation of Shutdown Valve 27-SDV-106. The
emergency produced water pond is also utilised during pigging operations of the gathering line.

Emergency Produced Water Pump 115-27-PM-007 is located within the emergency produced
water pond. Refer to Paragraph 3.5 for details of this pump.
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3.5

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 5.4 — Design and Operating
Parameters Emergency Produced Water Storage Pond 115-27-T-004

Table 5.4 - Design and Operating Parameters Emergency Produced Water Storage Pond

115-27-T-004
Parameter Design Operating
Pressure Full of water ATM
Temperature 95°C Ambient
Capacity 300 m® Up to 300 m®
343 Technical Description

Emergency Produced Water Storage Pond 115-27-T-004 is a reinforced concrete structure of 9
m width x 16 m length x 2.35m dept, and is designed for 270 days of production at a produced
water rate of 70 BPD. The pond is partially buried below grade.

The pond is bunded to minimize surface water ingress and is provided with a transparent cover
complete with ridge rain covers.

The pond contains a weir to collect any condensate. The condensate can be drained off to the
Pump Pit via the open hazardous drains header using a manually operated valve.

For details of the emergency produced water storage pond control and protection, refer to
Paragraph 4.0 Instrumentation and Control.

Emergency Produced Water Pump 115-27-PM-007
Refer PHM-115-FE-092 Produced Water Pond.
3.51 Function

Emergency Produced Water Pump 115-27-PM-007 is used to transfer water from the
Emergency Produced Water Storage Pond to the Hold Up tank 115-27-T-005.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 5.5 — Design and Operating
Parameters Emergency Produced Water Pump 115-27-PM-004.

Table 5.5 — Design and O i gency Water Pump
115-27-PM-004
Parameter Design Operating

Discharge Pressure 5.0barg 2.0barg
Temperature 65°C Ambient
Capacity 5.0M%h @ 2.0barg (hold)
Power 4.0kW (hold)

353 Technical Description

Emergency Produced Water Pump 115-27-PM-007 is an electrically driven, vertical submersible
pump located within the Emergency Produced Water Storage Pond water compartment. The
drive motor and discharge head are connected to the pump by line shaft.
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3.6

A manual isolation valve is fitted to the pump discharge line downstream of a check valve,
together with a ‘normally-open’ spectacle blind and removable spool piece for maintenance
purposes. From the discharge line, a minimum flow line (with flow orifice) returns a portion of the
fluids to back to the pond.

Hold Up Tank 115-27-T-005

Refer to PHM-115-FE-093 Hold Up Tank.

3.6.1 Function

Hold Up Tank 115-27-T-005 receives water from the Produced Water Transfer Pumps. Its main
function is buffer storage from produced water.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 5.6 — Design and Operating
Parameters Hold Up Tank 115-27-T-005.

Table 5.6 — Design and Operating Parameters Hold Up Tank 115-27-T-005
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Parameter Design Operating
Pressure 0.056 barg/ -0.006 barg 0.010-0.020 barg
Temperature 95°C/-20°C Ambient
Capacity 113 M° (80% full)
Thermal Duty none
3.6.3 Technical Description

Hold Up Tank 115-27-T-005 is an enclosed tank, APl 650 Fix Roof Design, of dimensions 6 m
diameter by 5 m high and is constructed from carbon steel.

It will be used as buffer capacity for Produced Water. This is sized to take the maximum slug
when pigging (found to be max in 2010 Pigging at 606 bbls or 96 m3), plus 1 day normal
Produced Water production (15.5 m3).The intention is to contain Produced Water in closed
containment. This is to prevent unwanted BTEX emission and acute smell to plant personnel.

Overpressure/Vacuum relief is managed by 4" PVRV for normal breathing. A Fire Case relief is
managed by 18” Emergency Relief Valve, ERV, which is sized with wetted area requirement by
API1 2000.

Guided Wave Level Transmitter, 27-LT-115, is installed on top of the tank and will register LAHH
at 4 meter level (this is at the 113 m3 working volume) and LALL at 1 meter level. There are 3
level gauges (115-27-LG-112/113/114) that is lined up along vertical direction of the tank for
manual indication of level.

There are 5 manual skimmed valves. These valves are only be used when slug arrives from
Pigging Activity, to skim usable Condensate back to Closed Drain Vessel (via gravity drain). In
case of enormous amount of slug comes in, the whole tank can also be drained into Emergency
Produced Water Storage Pond (115-27-T-004). There is also a revert line that go from the pond
here back into the tank. However, it will be manual control and will be used when water slug is
needed to be managed. In normal operation, Emergency Produced Water Pond should be dry.

From bottom of Hold Up Tank, PW Pump (115-27-PM-008A/B) will send the Produced Water to
PW Evaporator (115-27-H-001). The Kettle Evaporator will be operated in batch where PW is
filled up to Level High, evaporating until reach Level Low, then the pump will kick on again. This
operation is similar to old Boil Off Tank (whereby at the very end the old BOT was totally
manually operated).

For details of the Hold Up Tank control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

For details of the method to remove the brine slurry from the Hold Up Tank, refer to the SOP
Paragraph 11.0 Supplementary Procedures.

3.7 Produced Water Pump 115-27-PM-008A/B
Refer to PHM-115-FE-093 Hold Up Tank.
3.71 Function
The Produced Water Pump 115-27-PM-008A/B is used to transfer produced water from Hold Up
Tank to Produced Water Evaporator.
372 Technical Data
For details of the design and operating parameters, refer to Table 5.7 — Design and Operating
Parameters Produced Water Pump 115-27-PM-008A/B.
Table 5.7 — Design and Operating Parameters Produced Water Pump 115-27-PM-008A/B
Parameter Design Operating
Discharge Pressure 5 barg 0.65 barg
Temperature 107°C 40° C
Capacity 11 M*h @ 0.68 barg
373 Technical Description
The Produced Water Pump is centrifugal pump, 0.75 kW motor driven. It is used to transfer
produced water from Hold Up Tank to Produced Water Evaporator. The motor is intended to
start and stop up to the level of Produced Water Evaporator, i.e. it will start once Evaporator’s
level is low, making up level to level high, then the pump will stop.
3.8 Produced Water Evaporator 115-27-H-001

Refer to P&ID: PHM-115-FE-023 Produced Water Evaporator.
3.81 Function

The Produced Water Evaporator function is to evaporate produced water to complete vapour,
using heat input from Heating Medium. The boiling vapour, mixed with blanket gas, will be
routed to Thermal Oxidizer in order to ensure complete incineration of BTEX.

3.8.2 Technical Data

For details of the design and operating parameters, refer to Table 5.8 — Design and Operating
Parameters Produced Water Separator 115-27-H-001.

Table 5.8 — Design and Op ing F F Water P 115-27-H-001
Parameter Design Operating
Pressure Shell : 10.35 barg / FV Shell : 0.005 barg
Tube: 40 barg / FV Tube : ~7 barg
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Table 5.7 — Design and Operating Parameters Brine Transfer Pump 115-27-PM-005

Parameter Design Operating
Temperature (Max/Min) Shell: 200°C/-29°C Shell : 107°C
Tube : 200°C/-29°C Tube : 150°C
Capacity 644 kg/h of Produced Water (15.5 m3 per day)
Heat Duty 455 kW
3.8.3 Technical Description

Produced Water Evaporator (115-27-H-001), design capacity of 15.5 m3 per day (455 kW), uses
heat from Heating Medium to evaporate PW. Vapour from evaporation is routed to Thermal
Oxidizer (TOX) to incinerate the left-over BTEX contents.

It is design to ASME Section VIII Pressure Vessel with 10.34 barg Design Pressure on Shell
Side, and 40 barg Design Pressure on Tube Side where contains Heating Medium. The
exchanger is Kettle Type with removable tube bundle. Internal Sparger is provided for cleaning
with potable service water. Overpressure protection on Shell Side is 174" x 3" PSV, G Orifice,
designed for Fire Case. Tube Side is full rated protection by Heating Medium system.

Guided Wave Level Transmitter, 27-LT-110 and 27-LT-111, is installed on vessel's bridle. The
27-LT-110 is used for control purpose while 27-LT-111 is for unit shutdown.

On pressure side, the vessel is blanketed by fuel gas through 27-PCV-119 at 5 mbarg which will
vent into TOX, way below the design pressure of 10.34 barg. However, due to possible pressure
trapped if 27-SDV-109 partially blocked or fully closed, 27-PI-108 will register alarm to Control
Room Operator. In such an event, Operator will have very long time to response since pressure
will rise from few hundreds mbarg to 10,350 mbarg (10.35 barg). In ultimate case, 27-PSV-107,
which set at Design Pressure will be final protection.

Main purpose for Produced Water Evaporator is to evaporate Produced Water by heat from
Heating Medium.

However, since this evaporation potentially contained hydrocarbon — including fuel gas that is
used for blanketing, it has to be operation when TOX is ready.

IT IS VERY IMPORTANT THAT THE THERMAL OXIDIZER HAS TO BE STARTED UP FIRST
BEFORE GASES BEING INTRODUCED INTO IT. THIS IS TO PREVENT THE CASE OF
UNBURNT VAPOUR COULD THAT MAY CAUSE FLASH FIRE. DO NOT BYPASS OR
OVERIDE 27-SDV-109.

The Produced Water Evaporator will require cleaning sometimes (default monthly) as well as
draining concentrate brine. Internal spargers will inject clean water to flush out debris and sticky
brine and drain into Brine Pond (115-27-T-003).

Brine Transfer Pump 115-27-PM-005
Refer to PHM-115-FE-023 Produced Water Evaporator.
3.9.1 Function

The Brine Transfer Pump 115-27-PM-005 is used during cleaning operations to transfer slurry
from the Produced Water Evaporator to the Brine Evaporation Pond 115-27-T-002.

3.9.2 Technical Data

For details of the design and operating parameters, refer to Table 5.7 — Design and Operating
Parameters Brine Transfer Pump 115-27-PM-005.
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Parameter Design Operating
Discharge Pressure 8.6barg 3.5barg
Temperature 107°C 100°C
Capacity 10M*h @ 3.5barg
393 Technical Description

The brine transfer pump is an air driven, diaphragm pump. Instrument air is supplied to the
pump via a self regulating pressure control valve.

The pump discharge line is provided with a non-return valve and a carriage sealed open manual

isolation hand valve, the suction line is also provided with and a carriage sealed open manual
isolation hand valve.

3.10 Brine Evaporation Pond 115-27-T-002
Refer to P&ID: PHM-115-FE-092 Produced Water Pond.
3.8.1 Function
Brine Evaporation Pond 115-27-T-002 collects brine/slurry from drained liquid from Produced
Water Evaporator during cleaning operations. The slurry is allowed to evaporate and the dried
residue is collected from the pond for disposal.
3.8.2 Technical Data
For details of the design and operating parameters, refer to Table 5.8 — Design and Operating
Parameters Brine Evaporation Pond 115-27-T-002.
Table 5.8 — Design and Op ing Brine Pond 115-27-T-002
Parameter Design Operating
Pressure Full of water ATM
Temperature 120°C 100°C
Capacity 30m*® Up to 30m®
3.83 Technical Description
Brine Evaporation Pond 115-27-T-002 is a concrete constructed pond of 5.0m width X 5.0m
length X 1.7m depth with a capacity of 30m°. The tank has a cover, which allows natural
evaporation to take place and is bunded to minimize water ingress.
311 Thermal Oxidizer 115-27-Z-001

Refer to PHM-115-FE-023 Thermal Oxidizer.

3111 Function

Thermal Oxidiser 115-27-Z-001 utilises fuel gas to incinerate the waste gas produced in the LP
Flash Vessel 115-02-V-005 together with the gas produced in the. Produced Water Separator
115-27-V-005 and destroys Benzene, Toluene, Ethylbenzene, Xylene. BTEX compounds
emitted from the Glycol Regeneration Reboiler Still Column.
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The design of the thermal oxidizer (a closed chamber incinerator) is such that it is unaffected by
winds and produces high temperatures to efficiently burn the hydrocarbon waste gasses and
vaporize the produced water.

A cold vent stack is provided to safely dispose of waste gas from the glycol reboiler when
thermal

Oxidiser is not on line.
3.11.2 Technical Data

For details of the design and operating parameters, refer to Table 5.9 — Design and Operating
Parameters Thermal Oxidiser 115-27-Z-001.

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

Table 5.9 — Design and Oj i gency Thermal Oxidiser
115-27-Z-001
Parameter Design Operating
Pressure Atmospheric Atmospheric
Temperature Max 1,300°C 900 - 700°C
Capacity 68 bpd and 0.5 mmscf gas

3113 Technical Description

Thermal Oxidiser 115-27-Z-001 is a vertical incinerator unit of 1.83m outside diameter and
12.19m in height. The unit is manufactured by QTI.

The stack is refractory lined to withstand the high temperatures required to efficiently burn rich
gas and has combustion air induction ports at the base. The thermal oxidiser is provided with
two inlet nozzles for waste gas, and one nozzle for vapour from Produced Water Evaporator.
Below simplified schematic shows the SDVs connected to Thermal Oxidizer.

e
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The blanket gas/flashed hydrocarbon from the Produced Water Separator and Low Pressure
Flash Vessel is routed into TOX via Shutdown Valve 115-27-SDV-110 and a flame arrestor.

Waste gas (Off Gas) from the Glycol Reboiler is routed to the thermal oxidiser via a KO Pot that
was designed to remove any condensate from the steam prior to entering the Thermal Oxidizer.
This stream enters via three-way diverter Shutdown Valve 115-27-SDV-108 which diverts the
waste gas to the LP Flare System when the thermal oxidiser is off line.

The last one waste gas stream is boiling vapour from Produced Water Evaporator that goes
through 27-SDV-109.

TOX was upgraded on February 2013 to use SIL 2 PLC (Allan Bradley) with self-diagnose
function. When TOX is not in service, all three SDVs around TOX will be in closed positions
(SDV-109, SDV-108, and SDV-110), which will cause following consequences,

1. 27-SDV-108 Closed:

This one is the 3-way valves that will either route Off Gas from Glycol Reboiler to TOX or to LP
Flare (when TOX is out of service).

2. 27-SDV-110 Closed:

This valve isolates TOX from vent header of blanket gas of LP Flash Vessel and PW Separator
Vessel. The bleed PCVs at the outlet of both vessels are set to 300 milibarg to bleed out to TOX
when these two vessels have flash hydrocarbon vapor. When the SDV is closed, diverting PCVs
on both vessels will bleed the trapped pressure of above 1 barg to LP Flare.

3. 27-SDV-109 Closed:

This valve isolates TOX from boiling vapor of PW Evaporator. It is also interlocked to Heating
Medium Valve that supplies heat to Produced Water Evaporator (27-SDV-122). When this valve
is closed, there will be no heat input to Produced Water Evaporator. Therefore, Produced Water
Evaporator will not be able to operate.

IT IS VERY IMPORTANT THAT THE THERMAL OXIDIZER HAS TO BE STARTED UP FIRST
BEFORE GASES BEING INTRODUCED INTO IT. THIS IS TO PREVENT THE CASE OF
UNBURNT VAPOUR COULD THAT MAY CAUSE FLASH FIRE.

In operation, the SIL2 PLC will execute Burner Management sequence in a very safety manner.
First, the purge air valve will be open to purge possible trapped hydrocarbon out from the stack
for 10 minutes (5 times air replacement of stack volumn). Plant air will be used as air purge.
After this sequence is finished, pilot #1 will start to light up (and time-out if fails) and ensure
flame exists and stable (time-out if fails). Then pilot #2 will follow the sequence, then pilot #3.
When all is ready, the Main Gas will introduce fuel gas with control valve at Low Fire Position
(stable fire, but low heat). Each of time-out, failed temperature, failed confirmation of flame will
cause the PLC to trip and run Purge Sequence over again.

After fire in TOX is stable and temperature reaches 700 C, the blanket gas from Produced
Water Separator and LP Flash Vessel will be introduced through 27-SDV-110 (due to highest
heating value of 3 streams). Then the 27-SDV-108 from Glycol Reboiler will be open, introduced
Off Gas into TOX. The last one will be 27-SDV-109 which leads the boiling vapour from
Produced Water Evaporator into TOX. All SDVs here will be be open manually at local panel and
require Operator to oversee the whole vicinity prior to open the each valve in order to ensure
safe operation.
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4.0

4.1

INSTRUMENTATION AND CONTROL

Produced Water Separator 115-27-V-005
Refer to P&ID: PHM-115-FE-021 Produced Water Separator.

411 Pressure

The pressure in the separator is controlled at 0.3barg by a self regulating Pressure Control Valve
115-27-PCV-101C, which lets down to the thermal oxidizer. If the pressure in the separator
continues to rise, self regulating Pressure Control Valve 115-27-PCV-101B will open at 1.0barg and
release the excess gas to the LP Flare System.

If the pressure in the separator falls then self regulating Pressure Control Valve 115-27-PCV-
101A will open at 0.25barg to maintain the gas blanket from the fuel gas system.

Pressure in the produced water separator is indicated locally on 115-27-PG-101.

Pressure in the produced water separator is indicated on the DCS by 115-27-PIA-101, which
provides high and low pressure alarms.

High pressure protection is provided by Pressure Transmitter 115-27-PIA-102 which is used to
generate a high pressure trip signal for the SDS System, which performs the necessary
executive actions identified on the cause and effect charts.

Overpressure protection for fire case is provided by Pressure Relief Valves 115-27-PSV-101 set
to relieve at 10.35barg.

41.2 Liquid Level

The liquid level control in the separator consists of condensate level control and
condensate/water interface level control.

The condensate level in the separator level is maintained by Level Controller 115-27-LICA-104,
which controls Condensate Recovery Pumps 115-27-PM-002A/B by an on/off ‘gap action’
control signal. Level Controller 115-27-LICA-104 also provides high and low level alarms to the
DCs.

The condensate/water interface level in the separator level is maintained by Level Controller
115-27-LICA-101. The initial control is to Produced Water Transfer Pumps 115-27-PM-003A/B
and is carried out by modulating the pump variable frequency drive motors to speed up or slow
down the pumping rate as required. If the level continues to rise above the desired setpoint, an
output signal is sent to ‘normally closed’ Shutdown Valve 115-27-SDV-106, which will open and
dump excess level to the emergency produced water storage pond or the produced water pond.
Level Controller 115-27-LICA-101 also provides high and low level alarms to the DCS.

Protection against high condensate level is provided by Level Transmitter 115-27-LT-103, which is
used to generate a high level trip signal through 115-27-LIA-103.

Protection against low condensate level is provided by Level Transmitter 115-27-LT-105, which
is used to generate a low level trip signal through 115-27-LIA-105.

Protection against low condensate/water interface level is provided by Level Transmitter 115-27-
LT-102, which is used to generate a low interface level trip signal through 115-27-LIA-102.

The level trip signals are sent to the SDS System, which performs the necessary executive
actions identified on the cause and effect charts.

Shutdown Valve 115-27-SDV-102 is positioned on the condensate outlet from the produced
water separator. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS System.

413 Flow

The cumulative flow of produced water from the produced water separator is metered at the
DCS by 27-FQI-101.
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4.2

4.3

4.4

4.5

4.6

Condensate Recovery Pumps 115-27-PM-002A/B
Refer to P&ID: PHM-115-FE-021 Produced Water Separator.
4.21 Pressure

Pressure in the Condensate Recovery Pumps 115-27-PM-002A/B common discharge line is
indicated on the DCS by 115-27-PIA-104, which provides a high pressure alarm.

Overpressure protection of each pump discharge for blocked outlet is provided by Pressure
Relief Valves 27-PSV-102A/B respectively, set to relieve back to the produced water separator
at 15barg.

422 Pump On/Off Control

The Condensate Level Controller 115-27-LICA-104 in the produced water separator controls the
starting and stopping of the condensate recovery pumps.

Produced Water Transfer Pumps 115-27-PM-003A/B
Refer to P&ID: PHM-115-FE-022 Produced Water Transfer Pumps.
4.31 Pressure

Pressure in the Produced Water Transfer Pumps 115-27-PM-003A/B common discharge line is
indicated on the DCS by 115- 27-PIA-101, which provides a high pressure alarm.

Overpressure protection of each pump discharge for blocked outlet is provided by Pressure
Relief Valves 27-PSV-103A/B respectively, set to relieve back to the produced water separator
at 15barg.

432 Pump Speed Control (Interface Level Control)

Condensate/Water Interface Level Controller 115-27-LICA-101 controls the speed of the
variable frequency drive motor for the respective produced water transfer pumps.

Emergency Produced Water Storage Pond 115-27-T-001

Refer to P&ID: PHM-115-FE-092 Produced Water Pond.

4.41 Level

A high level alarm on the DCS for the Emergency Produced Water Storage Pond
115-27-T-001 is provided by Level transmitter 115-27-LT-106 which when activated annunciates
as 115-27-LA-106.

Emergency Produced Water Pump 115-27-PM-004

Refer to P&ID: PHM-115-FE-092 Produced Water Pond.

451 Flow

Discharge flow from the Emergency Produced Water Pump 115-27-PM-004 is indicated on the
DCS by Flow Indicator 115-27-FIA-102, which also provides a high flow alarm.

Hold Up Tank 115-27-T-005

Refer to PHM-115-FE-093 Hold Up Tank.

4.6.1 Level

Tank level is controlled by Level Controller 27-LT-115 which provides On/Off control to
Shutdown Valves 27-SDV-124 (inlet) and 27-SDV-126 (outlet) and provides high and low level
and alarms on the DCS. At low level, it also trips the pump.
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4.7

4.8

4.6.2 Temperature

Tank has no heat source and will be at ambient all time. Day/night temperature will cause tank
breathing which will subsequently cause pressure/vacuum variation. This will be managed by 4”
PVRYV on top of the tank.

463 Pressure

Hold Up Tank will be blanketed with fuel gas. The blanket gas is padded to keep slight positive
pressure at 10-20 mbarg operation pressure. Inlet PCV (27-PCV-117) is set to pad in 10 mbarg
and outlet PCV (27-PCV-118) will release pressure above 20 mbarg to atmosphere, at safe
location. Flame Arrester (flat bottom) is installed at this end to protect unwanted ignition.

Design pressure and vacuum is the same as Condensate Tank i.e. 30 mbarg Pressure and -3
mbarg Vacuum.

PVRV is sized to open on normal breathing. ERV is sized up to Fire Case which is the extreme
governing case for pressure relief.

These PVRV and ERV are weight-loaded type which is the most simple and reliable type.
Pressure/vacuum case does not require Operator’s attention.

4.6.4 Unit Operation

The main and only function of the Hold Up Tank is to be Produced Water buffer for the plant.

From bottom of Hold Up Tank, PW Pump (115-27-PM-008A/B) will send the Produced Water to
PW Evaporator (115-27-H-001). The Kettle Evaporator will be operated in batch where PW is
filled up to Level High, evaporating until reach Level Low, then the pump will kick on again. This
operation is similar to old Boil Off Tank (whereby at the very end the old BOT was totally
manually operated).

Produced Water Pump 115-27-PM-008A/B
Refer to PHM-115-FE-093 Hold Up Tank.
471 Pressure

The pump discharge pressures can be seen by 27-PT-107 (Suction is close to Hold Up Tank
and only pressure gauges are provided). In case of outlet block and combination of thermal
expansion, the 27-PSV-108 will release over pressure back to Hold Up Tank.

4.7.2 Start/Stop

The pump is started and stopped by level control of Produced Water Evaporator, 27-LT-110.
When level is low, due to produced water evaporated, the Level Control Low will send signal to
start the pump, making up level to Level Control High. Then the pump will stop until the next
batch required.

In the event of level high high or level low low in Produced Water Evaporator (due to lost of
containment or heating medium leak into shell side), the other redundant Level Transmitter, 27-
LT-111 will send signal to trip the pump.

Produced Water Evaporator 115-27-H-001

Refer to P&ID: PHM-115-FE-023 Produced Water Evaporator.

411 Pressure

The pressure in the PW Evaporator is just slightly above ambient so the blanket gas is set by 27-
PCV-118 at 5 mbarg. In normal operation, the valve to TOX, 27-SDV-109, is fully open therefore
there will be atmospheric pressure.
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4.9

4.10

411

The operating pressure is atmospheric while the Evaporator itself is designed to 10.35 barg. Only
concerns is when 27-SDV-109 is blocked, partially blocked, or close-in by intention, it may see
pressure rise. In this event, 27-PT-108 will register alarm to Control Room. The case of fully close
of 27-SDV-109 by any means will also close 27-SDV-122 on Heating Medium supply side too. This
will cut the heat input, therefore no boiling occurs. With no boiling the chance of pressure rise will
not happen. This is the same case when tube side leak and let the Heating Medium into shell side
too. The level control will close 27-SDV-109 (to prevent liquid entering to TOX), which in turn, close
27-SDV-122 and cut all heat input.

Overpressure protection for fire case is provided by Pressure Relief Valves 27-PSV-107 set to
relieve at 10.35 barg to LP Flare System.

41.2 Liquid Level

In fact, level low will not cause damage due to hot spot since Heating Medium design
temperature is 200 C (the boiling point is around 250 C). However, the efficiency will drop due to
unutilized heat.

Level high may cause by tube leakage and Heating Medium breaches into the exchanger. If this
happens, Level High High will trip 27-SDV-109 to protect TOX from liquid break-in. Level
Transmitter 27-LT-111 will issue alarm to Control Room. Pressure will build up due to 27-SDV-
109 closed, however, with 7 barg operating pressure of Heating Medium (centrifugal pumps) it
will stabilize and only fill the exchanger with liquid. In extreme scenario, the 27-PSV-107 will pop
open, sending all liquid to LP Flare system. The closing of 27-SDV-109 will always shut the
Heating Medium Supply valve, 27-SDV-122, in order to preclude unwanted heat.

413 Flow

Flow of liquid is from 27-PM-108A/B and has no direct effect to Evaporator (level does). Flow of
blanket gas in control by 27-PCV-118 that is set at 5 mbar padding.

Brine Transfer Pump 115-27-PM-004

Refer to PHM-115-FE-023 Thermal Oxidiser.

4.9.1 Pressure

The pump suction and discharge pressures can be seen locally on Pressure Gauges
115-27-PG-112B and 115-27-PG-112A respectively.

4.9.2 Start/Stop
The pump is started and stopped locally.

Brine Evaporation Pond 115-27-T-003
Refer to P&ID: PHM-115-FE-092 Produced Water Pond.
There are no control facilities associated with the brine evaporation pond.

Thermal Oxidizer 115-27-Z-001
Refer to PHM-115-FE-023 Thermal Oxidizer.
Note:  The tag numbers for the controls described below have been taken from Vendor P&ID.

4111 Temperature

Temperature control of the thermal oxidizer is provided by Temperature Controller
115-27-TIA-101, which modulates Temperature Control Valve 115-27-TCV-101 in the fuel gas
supply line. Temperature Controller 115-27-TIA-101 provides high and low temperature alarms
and a high temperature trip via the BMS logic to the SDS system. Temperature Controller 115-
27-TIA-101also provides temperature indication to the DCS.
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Protection against high temperature in the upper stack region is provided by Temperature
Transmitter 115-27-TT-102, which is used to generate a high temperature trip signal through.
The temperature trip signal is sent to the BMS logic, and to the SDS System which performs the
necessary executive actions, identified on the cause and effect charts.

411.2 Pressure (Fuel Gas)

The pressure of the fuel gas to the main burner is controlled at 390mbarg by self-regulating
Pressure Control Valve 115-27-PCV-115.

The pressure of the fuel gas to the three pilot burners is controlled at 75mbarg by self-regulating
Pressure Control Valves 115-27-PCV116.

The fuel gas pressure is indicated locally by Pressure Gauges 115-27-PG-110 and 115-27-PG-
112 for main fuel gas to main burner,115-27-PG-114 fo fuel gas supply to main pilot burner,
115-27-PG-115 for the pilot 1 burner, 115-27-PG-116 for the pilot 2 burner and 115-27-PG-117
for the pilot 3 burner.

The fuel gas pressure is also indicated by Pressure Indicator Alarms 115-27-PIA-108 and 115-
27-PIA-109, which provide respectively low and high pressure trip signals. The pressure trip
signals are sent to the BMS logic, and to the SDS System which performs the necessary
executive actions identified on the cause and effect charts.

The burners are provided with Fuel Gas Shutdown Valves 115-27-SDV-114,115-27-SDV-
115(Main Burner) and 115-27-SDV-116,115-27-SDV- 117(Pilot 1 Burner). 115-27-SDV- 118,
115-27-SDV- 119 (Pilot 2 burners) and 115-27-SDV- 120,115-27-SDV- 121(Pilot 3 burners).
These valves are automatically controlled by the logic within the Thermal Oxidiser Profire 1100
Burner Management System, and fail in the closed position.

The burners are also provided with Blowdown Valves 115-27-BDV-122 to vent the fuel gas.
These valves are also automatically controlled by the logic within the Thermal Oxidiser Profire
1100 Burner Management System, and fail in the closed position.

4113 Flame Detection

The thermal oxidizer main burner flame is detected by three flame detectors, namely ‘Flame Fail
No. 1, 2 and 3. Refer to the BMS Cause and Effect Chart for the thermal oxidizer for executive
actions in the event that one and two, then all three detectors activate.
411.4 Waste Gas Supply
There are 3 waste gas streams into TOX,

e The blanket gas/flashed hydrocarbon from the Produced Water Separator and Low

Pressure Flash Vessel is routed into TOX via Shutdown Valve 115-27-SDV-110 and a
flame arrestor.

Waste gas (Off Gas) from the Glycol Reboiler is routed to the thermal oxidiser via a KO
Pot that was designed to remove any condensate from the steam prior to entering the
Thermal Oxidiser. This stream enters via three-way diverter Shutdown Valve 115-27-
SDV-108 which diverts the waste gas to the LP Flare System when the thermal oxidiser is
off line.

« Boiling vapour from Produced Water Evaporator that goes through 27-SDV-109.
4115 Unit Operation

The main and pilot burners are controlled by the Thermal Oxidiser Profire 1100 Burner
Management System, which is a PLC control unit. The control unit uses dual flame sensing
modes for safety, lonization loop with thermocouple backup.

Operator information displayed on a blue LED display on the front of the unit and includes,
thermocouple temperature, flame status, valve status and operation modes. The unit front panel
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has buttons for control of pilot, main valve, spark, operation modes, configuration and an ESD
button.

4.11.6 Level

The level in the condensate liquid traps on the waste gas inlets to the thermal oxidiser can be
seen locally on Level Gauges 115-27-LG-103. These have combined Level Switches115-27-LS-
103 which provide high level alarms to the DCS.

412 Emergency Produced Water Storage Pond 115-27-T-004

Refer to P&ID: PHM-115-FE-092 (H) Emergency Produced Water Storage Pond.
4.12.1 Level

The level at the Produced Water Storage Pond 115-27-T-004 is monitor via 115-27-LT-109,
which provide high and low level alarms to DCS via 115-27-LIA-109.

4.13 Emergency Produced Water Storage Pond Transfer Pump 115-27-PM-007

Refer to P&ID: PHM-115-FE-092 (H) Produced Water Pond.
4.13.1 Pressure
The discharge pressure is locally monitor via 115-27-PG-109

4.14 Water Disposal Pump 115-27-PM-006 (To be considered)

5.0

5.1

Refer to P&ID: PHM-115-FE-092 (H) Produced Water Pond.
No the pressure indicator for this skid.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

511 Chemicals

It is possible that pipeline corrosion inhibiter will be present in the water phase during normal or
upset conditions.

51.2 Hazardous Sources

Table 5.10 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Produced Water System.

Table 5.10 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
Liquid Produced Potential for injury Potential for Fire and Gas
hydrocarbons Water due to contact with | personnel injury Detection
under pressure Separator hazardous liquids

Condensate Loss of Un-ignited liquid
Recovery containment and release and
Pumps release of potential for gas
flammable liquids release and
fire/explosion
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Hazard Source Hazardous Event Effect Control
Hydrocarbon Throughout Potential for injury Potential for Burner Flame
gas under system due to contact with | personnel injury Detection
pressure hazardous liquids Un-ignited gas Fire and Gas
Loss of release and Detection
containment and potential for
release of fire/explosion
gas
Lube oil Condensate Loss of Potential for Monitoring
Recovery containment personnel injury Maintenance
Pumps « Spills procedures
Produced N
Water Transfer + Fire
Pumps * Contamination
High Boil-off Tank Loss of Potential for Monitoring
temperature containment personnel injury Maintenance
steam procedures
Nitrogen Purging Exposure to Potential for Safety
operations personnel procedures
asphyxiation
5.2 Specific Health and Safety Requirements

6.0 REFERENCE INFORMATION

6.1 Hess C ion Ci y D
Document Number Document Title
2002-PDS-115-27-V-005-018 Produced Water Separator Process Data Sheet
2002-PDS-115-27-PM-003AB-021 Produced Water Transfer Pumps Process
Data Sheet
2002-PDS-115-27-PM-002AB-020 Condensate Recovery Pumps Process
Data Sheet
2002-PDS-115-27-Z-001-005 Thermal Oxidiser Process Data Sheet
2002-DS-115-0840-06 Produced Water Separator Mechanical
Data Sheet
PH-10-OP-SOP-00005 Standard Operating Procedure for Produced Water
Treatment
6.2 Vendor Documentation
Document Number Document Title

Construction Mechanical Vendor | QTI Q1000 Thermal Oxidizer Operating Instructions
115-27-Z-001

2002-P0O-4116-01 REC015 QT Boil-Off Tank Operating Instructions

The correct use of Personal Protecti i it (PPE) is in securing a safe and . y
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health, Q1000-1004-010 Q1000 Thermal Oxidizer — Cause and Effect Diagram
environment and safety pre that are i to minimise the potential risk of harm or Q1000-1004-050 Boil-Off Tank - Cause and Effect Diagram
injury to personnel, while also promoting safe working practices.
68701 P&ID-001 QTI P&ID - Boil-Off Tank
5.3 Specific Environmental Requirements
P v 68701 P&ID-002 QTI PA&ID — Incinerator
To prepare the Produced Water System for the introduction of hydrocarbon liquids, it is
necessary to remove all air from the system. Nitrogen maybe utilized for this purpose. Similarly,
when preparing equipment for maintenance, nitrogen maybe used to purge hydrocarbons from 6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
the system before breaking containment and introducing air.
When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system Drawing Number Drawing Title
should be tested with an Oxygen Content Analyzer to determine the level of oxygen remaining in PHM-115-FP-010 Sinphuhorm GPP UFD — Produced Water
the purged system. Treatment Facilities
When purging is being performed to remove hydrocarbons, a suitable test instrument should be PHM-115-FE-021 Sinphuhorm GPP P&ID — Produced Water Separator
used, which is capable of detecting hydrocarbons in nitrogen. -
WARNING:  NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS: PHM-115-FE-022 ?:’;ﬁz;’;",;fmizp P&ID — Produced Water
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING PHM-115-FE-023 Sinphuhorm GPP P&ID — Thermal Oxidiser
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN "
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN PHM-115-FE-092 Sinphuhorm GPP P&ID — Produced Water Pond
ENCLOSED AREAS.
Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest version Page 248 of 364 Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest version Page 249 of 364
Process System Operational Manual PH-10-OP-MAN-00002 Process System Operational Manual PH-10-OP-MAN-00002
SECTION 6.0
FLARE SYSTEMS TABLES
Table 6.1 — Design and Operating Parameters LP Flare KO Vessel 115-16-V-006 .
Table 6.2 — Design and Operating Parameters HP Flare KO Vessel 115-16-V-007 . .256
Table 6.3 — Design and Operating Parameters LP Flare Stack 115-16-Z-001 .257
1.0 INTRODUCTION. 252 Table 6.4 — Design and Operating Parameters HP Flare Stack 115-16-Z-002 .258
N Table 6.5 — Hazardous Source: 261
1.1 System Purpose/Function 252
1.2 Primary Components 252 FIGURES
1.3 Primary Interfaces 252 Figure 6.1 — Flare System Simplified Overview Schematic 254
2.0 SYSTEM DESCRIPTION 253
2.1 System Overview 253
2.2 Primary Flow Description 255
3.0 EQUIPMENT DESCRIPTION 255
3.1 LP Flare KO Vessel 115-16-V-006 255
3.2 HP Flare KO Vessel 115-16-V-007 256
3.3 LP Flare Stack 115-16-Z-001 257
3.4 HP Flare Stack 115-16-Z-002 258
4.0 INSTRUMENTATION AND CONTROL
4.1 LP Flare Collection Header and KO Vessel 115-16-V-006 .
4.2 HP Flare Collection Header and KO Vessel 115-16-V-007
4.3  LP Flare Tip 115-16-Z-00:
4.4 HP Flare Tip 115-16-Z-004
4.5  Flare Ignition Package 115-16-S-004
5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQL TS 261
5.1 General HSE Requiremer 261
5.2  Specific Health and Safety Requiremer 261
5.3  Specific Environmental Requirements 261
6.0 REFERENCE INFORMATION. 262
6.1 Hess Corporation Company Documentati 262
6.2 Vendor Doct ion 262
6.3 Engineering Drawings (PFDs, UFDs and P&IDs) 262
Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest version Page 250 of 364

Feb.2016 Rev.3 UNCONROLLED when printed, visit PTTEP Intranet for latest version Page 251 of 364




PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

1.0 INTRODUCTION

11 System Purpose/Function

The Flare System is designed to collect continuous and emergency flaring loads, knock out
any entrained liquids and subsequently dispose of the hydrocarbon gases via the LP and HP
flare stacks. The flares collection network is split to segregate high pressure (HP) and low

pressure (LP) sources.

1.2 Primary Components
Tag No Equipment Title/Description

115-16-V-006 LP Flare KO Vessel

115-16-Z-001 LP Flare Stack

115-16-Z-003 LP Flare Tip

115-16-V-007 HP Flare KO Vessel

115-16-Z-002 HP Flare Stack

115-16-Z-004 HP Flare Tip

115-16-S-004 Flare Ignition Panel common to both the LP and HP Flare Tips
1.3 Primary Interfaces

Input interfaces:

Wellpads A, B, C and Main Pipeline (refer to Section 1.0A of this OPM)

Gas Process, Metering and Export (refer to Section 2.0 of this OPM)

Glycol Regeneration (refer to Section 3.0 of this OPM)

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Produced Water Treatment (refer to Section 5.0 of this OPM)

Fuel Gas System (refer to Section 7.0 of this OPM)

Heating Medium (refer to Section 9.0 of this OPM)

Instrument Air System (refer to Section 10.0 of this OPM)

PCSS System (refer to Section 14.0 of this OPM)

Output Interfaces:

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Closed and Open Drains (refer to Section 8.0 of this OPM)
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2.0

21

SYSTEM DESCRIPTION
System Overview
Refer to Figure 6.1 — Flare System Simplified Overview Schematic.

211 LP Flare System

The LP Flare System receives fluids from the following process facilities:

Fuel Gas Scrubber 115-15-V-001

Produced Water Separator
LP Flash Vessel
HP Flash Vessel
LP Vent Header

.

Heating Medium Package

Glycol Regeneration Package

Gas Metering Skid (From upsteam sale gas metering sampling connection)

The fluids flow into the LP flare KO vessel, a description of the separation process within the
flash vessel is provided in Paragraph 2.2.1.

21.2 HP and Cold Flare System
The HP Flare System receives fluids from the following process facilities:
* Pig Receiver
e Slug Catcher
« Inlet Coalescing Filter Separator
* MRU

Dust Filter

Inlet Heater

Condensate Heaters

Gas Dehydration — Glycol Contactor

Fuel Gas Heater

Gas/Gas Exchanger
« Sale Gas Metering Vent to HP flare header

The Cold Flare Header passes into the HP Flare System and receives fluids from the
following process facilities:

e Low Temperature Separator (LTS)
* Gas/Gas Exchanger

The fluids flow into the HP flare KO vessel, a description of the separation process within the
flash vessel is provided in Paragraph 2.2.2.
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2.2 Primary Flow Description
221 LP Flare Facilities
Refer to P&IDs:
PHM-115-FE-033 LP Flare Header Collection
PHM-115-FE-034 LP Flare KO Vessel
PHM-115-FE-035 HP and LP Flare Stacks
The fluids from the facilities listed in Paragraph 2.1.1 pass into LP Flare KO Vessel 115-16-V-
006, where the liquids collect and are passed to the Closed Drains System. The LP flare
collection header slopes downwards towards the KO drum in order to permit the free draining of
condensed vapours to the KO drum. The LP flare header is normally purged with hydrocarbon
gas direct from the Fuel Gas System.
The hydrocarbon vapours from within the vessel discharge to the LP flare stack where they are
safely disposal by burning at the flare tip. The two LP flare pilots are continuously supplied with
fuel gas and are lit by high-energy igniters controlled from a local panel.
222 HP and Cold Flare Facilities
Refer to P&IDs:
PHM-115-FE-031 HP Flare Header Collection
PHM-115-FE-032 HP Flare KO Vessel
PHM-115-FE-035 HP and LP Flare Stacks
The fluids from the facilities listed in Paragraph 2.1.2 pass into the HP Flare KO Vessel 115-16-
V-007, where the liquids collect and are passed to the Closed Drains System. The HP and cold
flare collection headers slope downwards towards the KO drum in order to permit the free
draining of condensed vapours to the KO drum. The HP flare header and the cold flare header
are normally purged with hydrocarbon gas direct from the Fuel Gas System.
The hydrocarbon vapours from within the vessel discharge to the HP flare stack where they are
safely disposal by burning at the flare tip. The two HP flare pilots are continuously supplied with
fuel gas and are lit by high-energy igniters controlled from a local panel.

3.0 EQUIPMENT DESCRIPTION

31 LP Flare KO Vessel 115-16-V-006

Refer to P&ID: PHM-115-FE-034 LP Flare KO Vessel.

3141 Function

The LP flare KO vessel receives the fluids from the LP collection header. The gas vapours are
routed to the LP flare stack, with the collected liquids routed to the closed drains vessel.

31.2 Technical Data

For details of the design and operating parameters, refer to Table 6.1 — Design and Operating
Parameters LP Flare KO Vessel 115-16-V-006.

Refer to Table 6.1 on the following page.
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Table 6.1 — Design and Operating Parameters LP Flare KO Vessel 115-16-V-006
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Parameter Design Operating
Pressure 10.35barg/Full Vacuum ATM
Temperature (Max/Min) 125°C/-35°C 0°C to 20°C
Gas Flow Capacity 43MMscfd Up to 43MMscfd

313 Technical Description

The LP flare KO vessel is a horizontal vessel with an inside diameter of 2.3m and has
a length of 4m, tan to tan.

The fluids from the LP collection header enter the vessel through a 300mm inlet nozzle on the
inlet end of the vessel.

The liquids leave the vessel through an 80mm outlet nozzle with vortex breaker located on the
bottom of the vessel. Liquids Outlet Shutdown Valve 115-16-SDV-103 is positioned on the outlet
line to the Closed Drains System.

The hydrocarbon vapours leave the vessel through a 300mm outlet nozzle located on the top of
the vessel and the opposite end from the fluids inlet. There is no demister pad fitted to the
vapour outlet.

A 600mm man way on the side of the vessel provides access to the internals for inspection and
maintenance.

Level Gauge 115-16-LG-103 provides local indication of the liquid level.
Pressure Gauge 115-16-PG-102 provides local indication of the pressure in the vessel.

For details of the LP flare KO vessel control and protection, refer to Paragraph 4.0
Instrumentation and Control.

32 HP Flare KO Vessel 115-16-V-007
Refer to P&ID: PHM-115-FE-032 HP Flare KO Vessel.
3.21 Function
The HP flare KO vessel receives the fluids from the HP collection header. The gas vapours are
routed to the HP flare stack, with the collected liquids routed to the closed drains vessel.
3.2.2 Technical Data
For details of the design and operating parameters, refer to Table 6.2 — Design and Operating
Parameters HP Flare KO Vessel 115-16-V-007.
Refer to Table 6.2 on the following page.
Table 6.2 — Design and Operating Parameters HP Flare KO Vessel 115-16-V-007
Parameter Design Operating
Pressure 10.35barg/Full Vacuum 0-5barg
Temperature (Max/Min) 125°C to -45°C 0to 30°C
Gas Flow Capacity 275MMscfd Up to 275MMscfd
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3.23 Technical Description

HP flare KO vessel is a horizontal vessel with an inside diameter of 3.1m and has a length of
4.5m, tan to tan.

Fluids from the HP collection header enter the vessel through a 400mm inlet nozzle on the inlet
end of the vessel.

The liquids leave the vessel through an 80mm outlet nozzle with vortex breaker located on the
bottom of the vessel. Liquids Outlet Shutdown Valve 115-16-SDV-102 is positioned on the outlet
line to the Closed Drains System.

The hydrocarbon vapours leave the vessel through a 400mm outlet nozzle located on the top of
the vessel and the opposite end from the fluids inlet. There is no demister pad fitted to the
vapour outlet.

A 600mm manway on the side of the vessel provides access to the internals for inspection and
maintenance.

Level Gauge 115-16-LG-102 provides local indication of the liquid level.
Pressure Gauge 115-16-PG-101 provides local indication of the pressure in the vessel.

For details of the HP Flare KO Vessel control and protection, refer to Para 4.0 Instrumentation
and Control.

3.3 LP Flare Stack 115-16-Z-001
Refer to P&ID: PHM-115-FE-035 HP and LP Flare Stacks, and to Zeeco vendor P&ID: YA-900
Sht 1 of 1.
3.31 Function
The LP flare stack receives the hydrocarbon vapours from the LP flare KO drum and safely
disposes of the vapours by burning at the flare tip.
3.3.2 Technical Data
For details of the design and operating parameters, refer to Table 6.3 — Design and Operating
Parameters LP Flare Stack 115-16-Z-001.
Refer to Table 6.3 on the following page.
Table 6.3 — Design and Operating Parameters LP Flare Stack 115-16-Z-001
Parameter Design Operating
Pressure 10.35barg Atmospheric
Temperature 320°C to -35°C Ambient
Gas Flow Capacity 43MMscfd Up to 43MMscfd
333 Technical Description
The 33meters high, 300mm diameter LP flare stack is located in the restricted access flare area
to the North-east of the site and is provided to safely dispose of the flared gas by burning at its
flare tip.
The LP flare tip is designed for smokeless operation.
Each of the two LP flare tip pilots is fitted with a venturi, located below the respective pilot,
designed to induce the proportionate amount of air into the gas stream. A spark plug is
positioned in the gas/air mixture at each pilot to ignite the mixture through a high-energy spark.
For details of the control and protection of the LP flare stack and the Local Control Panel 115-
16-S-004 for flare ignition refer to Para 4.0 Instrumentation and Control.
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3.4 HP Flare Stack 115-16-Z-002
Refer to P&ID: PHM-115-FE-035 HP and LP Flare Stacks, and to Zeeco vendor P&ID: YA-900
Sht 1 of 1.
341 Function
The HP flare stack receives the hydrocarbon vapours from the HP flare KO drum and safely
disposes of the vapours by burning at the flare tip.
3.4.2 Technical Data
For details of the design and operating parameters, refer to Table 6.4 — Design and Operating
Parameters HP Flare Stack 115-16-Z-002.
Table 6.4 — Design and Operating Parameters HP Flare Stack 115-16-Z-002
Parameter Design Operating
Pressure 10.35barg 0 to 3barg
Temperature 320°C to 46°C Ambient
Gas Flow Capacity 275MMscfd Up to 275MMscfd
3.43 Technical Description
The 33meter high, 400mm diameter HP flare stack is located in the restricted access flare area
to the North-east of the site and is provided to safely dispose of the flared gas by burning at its
flare tip. The HP flare tip is designed for smokeless operation.
Each of the two HP flare tip pilots is fitted with a venturi, located below the respective pilot,
designed to induce the proportionate amount of air into the gas stream. A spark plug is
positioned in the gas/air mixture at each pilot to ignite the mixture through a high-energy spark.
For details of the control and protection of the HP flare stack and the Local Control Panel 115-
16-S-004 for flare ignition refer to Para 4.0 Instrumentation and Control.
4.0 INSTRUMENTATION AND CONTROL
4.1 LP Flare Collection Header and KO Vessel 115-16-V-006
Refer to P&ID: PHM-115-FE-033 LP Flare Collection Header and PHM-115-FE-034 LP Flare KO
Vessel.
411 Pressure
There is no pressure control on the LP flare KO vessel as the pressure ‘floats’ on the pressure in
the LP flare header.
41.2 Level Control and Protection
The LP Flare KO Vessel is fitted with Level Transmitter 115-16-LT-103. The signal from the
transmitter is used to indicate the level on the DCS and to generate a low (LAL), high1(LAH1)
and high 2(LAH2) level alarm at 37.64%, 50% and 86.84% respectively.
The liquid level in the vessel is controlled by the open/shut operation of 115-16-SDV-103. The
process variable signal from Level Indicator Controller 115-16-LICA-103 will open liquids outlet
115-16-SDV-103 at a level of 50% (LAH), and close the SDV when the level falls to 37.64%
(LAL).
Protection against Low liquid level is provided by Level Transmitter 115-16-LT-104, which is
used to generate a low-level trip signal through 115-16-LIA-104 at 31.49%.
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4.2

Protection against high liquid level is provided by Level Transmitter 115-16-LT-106, which is
used to generate a high-level trip signal through 115-16-LIA-106 at 75%. (Now this transmitter
using for monitor only)

The level trip signal is sent to the SDS system, which performs the necessary executive actions
identified on the cause and effect charts. The alarm is repeated on the DCS.

413 Flow Monitoring

The flow of vapour leaving the LP Flare KO Vessel is measured by non-intrusive Flow
Transmitter 115-16-FT-104 with the flow is indicated on the DCS as115-16-FI-104.

414 LP Flare Collection Header Purge Flow Monitoring

The LP flare collection header is purged from two points and the purge flow is monitored on Flow
Indicators 115-16-FI-103 and 115-16-FI-107. The flow of purge gas to the LP flare collection
header is controlled by the operator manually setting the purge gas supply globe valves to attain
a purge gas flow rate of 15kg/hr. The valves are positioned immediately downstream of local
Flow Indicators 115-16-FI-103 and 115-16-FI-107.

HP Flare Collection Header and KO Vessel 115-16-V-007

Refer to P&ID: PHM-115-FE-031 HP Flare Collection Header and PHM-115-FE-032 HP Flare
KO Vessel.

4.21 Pressure

There is no pressure control on the HP flare KO vessel as the pressure ‘floats’ on the pressure
in the HP flare header.

4.2.2 Level Control and Protection

The HP Flare KO Vessel is fitted with Level Transmitter 115-16-LT-102. The signal from the
transmitter is used to indicate the level on the DCS and to generate a low (LAL), high 1(LAH1)
and high2 (LAH2) level alarm at 35%, 50% and 92.99% respectively.

Opening and shutting 115-16-SDV-102 controls the liquid level in the vessel. The process
variable signal from Level Indicator Controller 115-16-LICA-102 will open liquids outlet 115-16-
SDV-102 at a level of 50% (LAH1), and close the SDV when the level falls to 35% (LAL).

Protection against Low liquid level is provided by Level Transmitter 115-16-LT-101, which is
used to generate a low-level trip signal through 115-16-LIA-101 at 31.49%.

Protection against high liquid level is provided by Level Transmitter 115-16-LT-105, which is
used to generate a high-level trip signal through 115-16-LIA-105 at 75%. (Now this transmitter
using for monitor only)

The level trip signal is sent to the SDS system, which performs the necessary executive actions
identified on the cause and effect charts. The alarm is repeated on the DCS.

423 Flow Monitoring

The flow of vapour leaving the HP Flare KO Vessel is measured by non-intrusive Flow
Transmitter 115-16-FT-102 with the flow is indicated on the DCS as 115-16-FI-102.

4.24 HP Flare Collection Header Purge Flow Monitoring

The HP flare collection header is purged from three points and the purge flow is monitored on
Flow Indicators 115-16-FI-101 and 115-16-FI-106. The flow of purge gas to the HP flare
collection header is controlled by the operator manually setting the purge gas supply globe
valves to attain a purge gas flow rate of 15kg/hr. The valves are positioned immediately
downstream of local Flow Indicators 115-16-FI-101 and 115-16-FI-106.
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425 Cold Flare Collection Header Purge Flow Monitoring

The flow of purge gas to the cold flare collection header is controlled by the operator manually
setting the purge gas supply globe valve to attain a purge gas flow rate of 15kg/hr. The valve is
positioned immediately downstream of local Flow Indicator 115-16-FI-105.

4.3 LP Flare Tip 115-16-Z-003

Refer to P&ID: PHM-115-FE-035 HP and LP Flare Stacks, Zeeco vendor P&ID:
'YA-900 Sht 1 of 1.

There is no pressure or flow control instrumentation provided on the LP flare tip.

431 LP Flare Tip Pilot Temperature Monitoring and Protection

The operation of the LP flare tip pilot is monitored by Temperature Elements 115-16-TE-103 and
115-16-TE-104. The elements are thermocouples positioned at the flare tip, which send the
temperature signals to Flare Ignition Panel 115-16-S-004.

Indication that the two LP pilots have extinguished is by activation of the Low Temperature
Switches 115-16-TSL-103 and 115-16-TSL-104. Pilot extinguish annunciation is at the flare
ignition panel.

For further details of the flare ignition panel refer to Paragraph 4.5.

44 HP Flare Tip 115-16-Z-004
Refer to P&ID: PHM-115-FE-035 HP and LP Flare Stacks, Zeeco vendor P&ID: YA-900 Sht 1 of
1.

There is no pressure or flow control instrumentation provided on the HP flare tip.

441 HP Flare Tip Pilot Temperature Monitoring and Protection

The operation of the HP flare tip pilot is monitored by Temperature Elements 115-16-TE-
106/107/108. The elements are thermocouples positioned at the flare tip, which send the
temperature signals to Flare Ignition Panel 115-16-S-004.

Indication that the two HP pilots have extinguished is by activation of the Low Temperature
Switches 115-16-TSL-105 and 115-16-TSL-106. Pilot extinguish annunciation at the flare ignition
panel.

For further details of the flare ignition panel refer to Paragraph 4.5.

4.5 Flare Ignition Package 115-16-S-004
Refer to P&ID: PHM-115-FE-035 HP and LP Flare Stacks, Zeeco vendor P&ID:
YA-900 Sht 1 of 1.
451 Pilot Gas Supply Pressure Control, Monitoring and Protection

The fuel gas supply pressure to the flare ignition package is controlled at 1.5barg by Pressure
Controller 115-16-PICA-103 modulating Pressure Control Valve 115-16-PCV-103. Pressure
Controller 115-02-PICA-103 also provides high and low pressure alarms on the DCS.

Local Pressure Indicator 115-16-PG-103 is located downstream of 115-16-PCV-104, with the
gauge displayed on the panel front.

452 Operation of the Flare Ignition Package

The Flare Ignition Package has the following operational design features:
Flame Detection (temperature detectors at the flare tips)

Automatic Re-ignition System

Remote Ignition System
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Internal Combustion Detector

The two HP and LP flare pilots are continuously supplied with fuel gas at the correct pressure,
and subsequently mixed with air at the pilot venturies. They can be lit by the following high-
energy igniters controlled via the local panel:

LP Flare Tip Pilot Ignitors HEI-103 and HEI-104
HP Flare Tip Pilot Ignitors HEI-105 and HEI-106

5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

5.1 General EHS Requirements
5.1.1 Chemicals

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 6.5 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Flare System.

Table 6.5 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
Liquid HP and LP KO | Potential for injury Potential for Fire and Gas
hydrocarbons Vessels due to contact with | personnel injury Detection

hazardous liquids

Loss of Un-ignited liquid
containment and release and
release of potential for gas

flammable liquids release and
fire/explosion

Hydrocarbon Throughout Potential for injury Potential for Fire and Gas
gas under system due to contact with | personnel injury Detection
pressure hazardous liquids -
Un-ignited gas
Loss of release and
containment and potential for
release of fire/explosion

flammable gas

5.2 Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

5.3 Specific Environmental Requirements

There may be a very small amount of cold venting until such time as the HP and LP headers are
fully purged and the pilots have been ignited.
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6.1 Company Documentation
Document Number Document Title
2002-PDS-115-16-V-007-025-1 HP Flare KO Drum Process Data Sheet
2002-PDS-115-16-2-002-008 HP Flare Stack Data Sheet
2002-PDS-115-16-V-006-029-1 LP Flare KO Drum Process Data Sheet
2002-PDS-115-16-Z-001-022 LP Flare Stack Data Sheet
PH-10-OP-SOP-00006 Standard Operating Procedure for Flare Systems
6.2 Vendor Documentation
Document Number Document Title
Zeeco Vendor P&ID YA-900 Sht | Gas Plant HP and LP Flares
10of1
6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-115-FP-011 Sinphuhorm GPP PFD — HP and LP Flares
PHM-115-FE-031 Sinphuhorm GPP P&ID —HP Flare Header Collection
PHM-115-FE-032 Sinphuhorm GPP P&ID — HP Flare KO Vessel
PHM-115-FE-033 Sinphuhorm GPP P&ID — LP Flare Header Collection
PHM-115-FE-034 Sinphuhorm GPP P&ID — LP Flare KO Vessel
PHM-115-FE-035 Sinphuhorm GPP P&ID — HP and LP Flare Stacks
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INTRODUCTION

System Purpose/Function

The Fuel Gas System is designed to provide clean fuel gas, of the required specification for use
as follows:

Fuel gas for the Glycol Regeneration package
Fuel gas for the Heating Medium package
Fuel gas for the Thermal Oxidiser

Fuel gas for the Flare Pilots

Purge gas for the HP and LP Flare Headers
Blanket gas for the Condensate Storage Tank
Blanket gas for the LP Flash Vessel

Blanket gas for the Produced Water Separator

Gas for use as fuel gas is normally taken from the dry export gas leaving the Gas/Gas
Exchanger 115-00-H-004 which is commingled with flash gas leaving the Glycol Regeneration
Flash Drum. When insufficient gas is available from the normal sources, some gas is taken from
e gas outlet of the High Pressure Flash Vessel 115-02-V-004 as the fuel gas pressure falls to
supply the remaining demand.

Primary Components

The Fuel Gas System is located in the North West section of the plant and is comprised of the
following Primary Components:

Tag No Equipment Title/Description

115-15-V-001 Fuel Gas Scrubber

115-15-H-002 Fuel Gas Heater

Primary Interfaces

Input interfaces:

Gas Processing, Metering and Export (refer to Section 2.0 of this OPM)
Glycol Regeneration (refer to Section 3.0 of this OPM)

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
PCSS System (refer to Section 14.0 of this OPM)

Heating Medium (refer to Section 9.0 of this OPM)

Instrument Air System (refer to Section 10.0 of this OPM)

Output interfaces:

Glycol Regeneration (refer to Section 3.0 of this OPM)

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Heating Medium (refer to Section 9.0 of this OPM)

Flare Systems (refer to Section 6.0 of this OPM)

Produced Water Treatment (refer to Section 5.0 of this OPM)
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2.0

21

SYSTEM DESCRIPTION

System Overview
Refer to Figure 7.1 — Fuel Gas System Simplified Overview Schematic.

In normal operation, the Fuel Gas System receives saturated process gas from the outlet
gas/gas exchanger is set at 4.5 barg via the pressure control valve 115-15-PCV-101B and the
High Pressure Flash Vessel 115-02-V-004 is set at 5.5 barg via the pressure control valve115-
02-PCV-105A which is combined with gas from the Glycol Regeneration Flash Drum and then
routed through the Fuel Gas Scrubber 115-15-V-001 and Fuel Gas Heater 115-15-H-002 to
produce superheated fuel gas at the required pressure and specification to be used as purge,
blanket gas and fuel gas.

Gas from the high pressure flash vessel or outlet gas/gas exchanger is reduced in pressure and
routed to the inlet of Fuel Gas Scrubber. In the fuel gas scrubber, liquids are separated from the
gas stream and collect in the base of the vessel. The liquids then flow to the LP flash vessel.

The gas leaves the scrubber and flows through the heater before being metered and flowing to
the end users. The gas is heated against heating medium to prevent it becoming saturated and
condensing in the lines before reaching the end users.

Fuel gas is also supplied from the export gas taken from downstream of the Gas/Gas
Exchanger 115-00-H-004.
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2.2

Primary Flow Description
Refer to P&ID: PHM-115-FE-017 Fuel Gas System.

221 Normal Operation

The saturated gas from the High Pressure Flash Vessel 115-02-V-004 operating pressure at
7.0barg is passed through a Pressure Control Valve 115-02-PCV-105A ,which regulates the
pressure in the HP flash vessel to 7.0barg before entering to the Fuel Gas scrubber through
an inlet nozzle. The pressure control valve has a manual bypass with double block and bleed
valves.

The gas from gas/gas exchanger outlet at 28 barg is passed through a shutdown valve 115-
15-SDV-101 than regulated by pressure control valve 115-15-PCV-101B which regulated
pressure to 5.8barg before entering the fuel gas scrubber through an inlet nozzle.

The gas from the high pressure flash vessel and outlet gas/gas exchanger is joined by
saturated flash gas from the Glycol Regeneration Flash Vessel which operates at a similar
pressure.

The inlet nozzle is fitted with a vane pack inlet diffuser to absorb some of the energy from the
gas stream and enable entrained liquids to separate. The scrubber has a capacity of
2.0MMscfd, sufficient to satisfy the fuel gas requirement.

The liquids collected in the base of the vessel are discharged under level control valve by
115-15-LCV-101 to the Low Pressure Flash Vessel 115-02-V-005. Shutdown Valve 115-15-
SDV-102 is located on the fuel gas scrubber liquid outlet. The valve fails closed and the air to
the valve is switched by a solenoid valve controlled from the SDS system.

The level trip signal is sent to the SDS system, which performs the necessary executive
actions identified on the cause and effect charts. The alarm is repeated on the DCS.

The saturated gas leaves the fuel gas scrubber via a mist extractor, which removes any
entrained droplets liquid from the gas stream, and flows, to the Fuel Gas Heater 115-15-H-
002. The droplets are routed to the base of the vessel through a downcomer. The fuel gas
heater raises the temperature of the fuel gas stream to superheat the gas by 20°C to prevent
condensate forming as the gas temperature is reduced in the fuel gas distribution lines.

To reduce heat loss and prevent condensate forming in the fuel gas lines to the burners in
the glycol regenerator, thermal oxidiser and heating medium heater, the lines are lagged for
heat conservation.

The fuel gas passes through a flow meter downstream of the fuel gas heater, which provides
actual totalised flow indication in the DCS.

Dry export gas from the Gas/Gas Exchanger 115-00-H-004 is used to supply the remaining
fuel requirement. This gas is at a pressure of28barg and has a temperature of 20°C in winter
43°C in summer.

The flow of gas to the fuel gas scrubber is controlled by Pressure Control Valve,115- 15-
PCV-101B which opens and regulates the pressure if the pressure in the scrubber falls to
5.8barg.

The dry gas enters the Fuel Gas scrubber through a second inlet nozzle, which does not
have an inlet diffuser.

Shutdown Valve 115-15-SDV-101 is located on the fuel gas scrubber supply the dry gas from
the outlet of the gas/gas exchanger to the scrubber. The valve fails closed and the air to the
valve is switched by a solenoid valve controlled from the SDS system.

The pressure trip signal is sent to the SDS system, which performs the necessary executive
actions identified on the cause and effect charts. The alarm is repeated on the DCS.
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3.0

3.1

222 Cold Start-up

When the fuel gas system is to be started from cold, such as following an extended
shutdown of the plant, there will be no dry or superheated fuel gas available until heating
medium is up to temperature and the glycol regeneration system is operational to allow dry
gas to be available from the contactor.

However fuel gas is required to fire the heaters in the glycol regeneration and heating
medium systems.

To provide gas in a suitable condition the plant as far as the inlet to the gas/gas exchanger
will be pressurised to approximately 5barg with gas from a single well whilst injecting
methanol to prevent hydrate formation. Gas for use as fuel gas is taken through a start-up
line located at the inlet coalescing filter separator upstream of the inlet heater.

The hydrocarbon condensate and any other liquids carried in the fuel gas stream will be
knocked out in the fuel gas scrubber so that saturated gas flows forward to fuel gas users.

When fuel gas is available, purging of the flare headers can commence, the heating medium
system can be started and heating and circulation of the glycol in the regeneration system
can commence.

As the fuel gas heater is not operational until heat is available from the heating medium
system, liquids will condense out in the fuel lines to the burners producing a risk of slugging
through the burners and causing problems in the heaters. Until gas dehydration or heating
medium is available the operator must be vigilant and drain any liquid build up from the fuel
gas lines to maintain the burners free from liquid slugs.

When the flare is purged the pilots can be ignited allowing the plant to be pressurised. When
heating medium is available and the circulating glycol is at a suitable temperature,
processing of the gas can begin and fuel gas can be taken from the normal sources and the
start up source can be isolated.

EQUIPMENT DESCRIPTION

Fuel Gas Scrubber 115-15-V-001
Refer to P&ID: PHM-115-FE-017 Fuel Gas System.
311 Function

Fuel Gas Scrubber 115-15-V-001 provides two-phase separation for the fuel gas taken from
the HP Flash Vessel and glycol regeneration flash drum. As the alternative supply from the
gas/gas exchanger is dry gas there will be no liquids present so the vessel is simply used as
a conduit for this supply.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 7.1 — Design and
Operating Parameters Fuel Gas Scrubber 115-15-V-001.

Table 7.1 - Design and O i a ters Fuel Gas 115-15-V-001
Parameter Design Operating
Pressure 10.35barg to Full Vacuum 5.8barg
Temperature (Max/Min) 95°C/-29°C 10°C to 35°C
Capacity 2.0MMscfd (1720Kg/h) Up to 2.0MMscfd
Max Liquid Carry over 0.1USgal/MMscf -
=~ 133ppm
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3.2

313 Technical Description

Fuel Gas Scrubber 115-15-V-001 is a vertical two phase separator with an inside diameter of
0.508m and has a height of 2.2m, tan to tan. The lower end of the vessel has a semi-
ellipsoidal end and the top has a flanged closure with a davit to provide access to the
internals. The vessel is constructed from carbon steel with an epoxy resin internal coating
and is supported on a steel skirt.

Gas from the HP flash vessel glycol flash drum enters the vessel through an 80mm inlet
nozzle approximately half way up the side of the vessel. A vane pack diffuser is provided at
the nozzle to reduce the inertia of the wet gas entering the vessel and assist in the separation
process.

Gas from the start-up source or gas/gas exchanger enters the vessel through a 50mm inlet
nozzle on the side of the vessel located just below the internal mist pad. The startup gas
supply pressure is reduced to 5.0barg by Pressure Regulator 115-15-PCV-102 from the inlet
coalescing filter separator upstream of the tie in the line from the gas/gas exchanger.

Fuel gas leaves the vessel through an 80mm nozzle on the lid of the vessel. To ensure liquid
droplets are not carried over in the gas stream, a demister and downcomer are provided
inside the vessel below the gas outlet.

Any liquids collected in the vessel leave through a 50mm nozzle on the center of the semi
elliptical end of the vessel. The liquid outlet is fitted with a vortex breaker.

Level Gauge 115-15-LG-101 provides local indication of the liquid level.

Pressure Gauge 115-15-PG-101 provides local indication of the pressure in the vessel.

For details of the fuel gas control and protection, refer to Paragraph 4.0 Instrumentation and
Control.

Fuel Gas Heater 115-15-H-002

Refer to P&ID: PHM-115-FE-017 Fuel Gas System.

3.21 Function

Fuel Gas Heater 115-15-H-002 heats the fuel gas, flowing from the fuel gas scrubber,
so that the fuel gas is in a super heated state to avoid the condensing of liquids between the
fuel gas system and end users. In particular the burners in the glycol regenerator, thermal
oxidiser and heating medium heater.

3.22 Technical Data

For details of the design and operating parameters, refer to Table 7.2 — Design and
Operating Parameters Fuel Gas Heater 115-15-H-002.

Table 7.2 - Design and Operating Parameters Fuel Gas Heater 115-15-H-002

Parameter Design Operating
Pressure shell side 40barg 7.0 to 8.0barg
Pressure tube side 10.35barg 5.0 to 6.0barg
Temperature shell side 200°C to 0°C 150°C (in) 100°C (out)
Temperature tube side 200°C to -29°C 30 to 50°C
Capacity 2.0MMscfd Up to 2.0MMscfd
Temperature Differential 20°C
Heater Duty 21.1kW 21.1kW
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4.1

3.23 Technical Description

Fuel Gas Heater 115-15-H-002 comprises a horizontal steel shell with a semi hemispherical
end and a flanged end. A ‘U’ shaped tube bundle is inserted into the vessel with the tube
sheet clamped against the flanged end by a partitioned bonnet.

The bonnet has a 50mm inlet and outlet nozzle to route the fuel gas through the tube bundle
separation of inlet and outlet being by the partition in the bonnet.

Heating medium enters and leaves the vessel through 50mm nozzles located diametrically
opposite and close to the end of the shell. A partition is provided in the shell to ensure that
the heating medium flows over the length of the tube bundle.

The shell is constructed from carbon steel with low alloy and has an outside diameter of
2.02m and has a length of 1.299m. The tube bundle has 15 tubes in two passes constructed
from 19.05mm tubing with a steel tube sheet.

Heating medium inlet temperature is indicated locally on Temperature Gauge 115-15-TG-
101

Heating medium outlet temperature is indicated locally on Temperature Gauge 115-15-TG-
102.

INSTRUMENTATION AND CONTROL

Fuel Gas Scrubber 115-15-V-001

Refer to P&ID: PHM-115-FE-017 Fuel Gas System and PHM-115-FE-012 High Pressure
Flash Vessel.

411 Pressure

Normally, when gas is supplied from the high pressure flash vessel and glycol regeneration
flash drum, the pressure in the fuel gas scrubber depends upon the amount of gas flowing

forward when the high pressure flash vessel drum pressure is being maintained at 7.0barg
by Pressure Controller 115- 02-PICA-105 modulating Back Pressure Control Valve 115-02-
PCV-105A.

If there is a shortfall in this supply the pressure in the Fuel Gas Scrubber is then maintained
at 5.8bag by Pressure Controller 115-15-PICA-101 modulating Pressure Control Valve 115-
15-PCV-101B to maintain the fuel gas supply. The process variable is provided by pressure
transmitter 115-15-PT-101 on the fuel gas scrubber outlet. The controller 115-15-PICA-101
also provides and high and low pressure alarm which annunciate on the DCS.

If the pressure in the fuel gas scrubber pressure exceeds 8.4barg, the excess gas is vented
to LP flare by Pressure Controller 115-15-PICA-101 modulating Pressure Control Valve 115-
15-PCV-101A.

This arrangement ensures a continuous supply of fuel gas without the need for operator
intervention.

Pressure in the fuel gas scrubber is indicated locally on 115-15-PG-101.

High pressure protection is provided by Pressure Transmitter 115-15-PIA-102 which is used
to generate a high pressure trip signal for the Shutdown System (SDS) at 9.3barg. (Refer to
Cause and Effect Details.)

A shutdown valve 115-15-SDV-101 is provided on the dry gas supply from the gas/gas
exchanger to the fuel gas scrubber. The valve fails closed and the air to the valve is switched
by a solenoid valve controlled from the SDS. (Refer to Cause and Effect Details.)

Overpressure protection against control valve failure is provided by Pressure Relief Valves
115-15-PSV-101A/B set to relieve at 10.35barg. One of the valves must be on-line when the
scrubber is in operation; the second valve is in reserve.
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5.0

5.1

4.1.2 Liquid Level
The liquid level in the scrubber is maintained by Level Controller 15-LICA-101 modulating
Level Valve 15-LCV-101.

Protection against high level is provided by Level Transmitter 15-LT-102, which is used to
generate a high level trip signal through 15-LIA-102 in the SDS. (Refer to Cause and Effect
Details.)

Protection against low level is provided by Level Transmitter 15-LT-103, which is used to
generate a low level trip signal through 15-LIA-103 in the SDS. (Refer to Cause and Effect
Details.)

A shutdown valve 15-SDV-102 is provided on the liquid outlet from the fuel gas scrubber.
The valve fails closed and the air to the valve is switched by a solenoid valve controlled from
the SDS. (Refer to Cause and Effect Details.)

Fuel Gas Heater 115-15-H-002

Refer to P&ID: PHM-115-FE-017 Fuel Gas System.

4.21 Pressure

The pressure in the Fuel Gas Super Heater is regulated by the pressure in the fuel gas
scrubber.

Overpressure protection for the shell for the thermal expansion case is provided by Pressure
Relief Valve 115-15-PSV-107, which is set to relieve at 40barg.

422 Temperature

The temperature of the gas leaving the heater is controlled by the Differential Temperature
Controller, 115-15-TDICA-101, which provides a control temperature by modulating the flow
of heating medium through the exchanger shell.

The controller 115-15-TDICA-101 receives a signal from Temperature Transmitter 115-15-
TT-101A on the gas inlet and Temperature Transmitter 115-15-TT-101B on the gas outlet.
The controller is set to provide a temperature difference of 20°C between the gas inlet and
outlet. The differential temperature controller also provides high and low differential
temperature alarms on the DCS.

Temperature Transmitter 115-15-TT-102 provides gas outlet temperature indication through
115-15-TIA-102 on the DCS.

Local heating medium inlet temperature indication is provided 115-15-TG-101.
Local heating medium outlet temperature indication is provided 115-15-TG-102.

Temperature protection for the gas stream is provided by Temperature Transmitter 115-15-
TT-102 on the gas outlet, which is used to generate a high temperature trip signal at 100°C
through 15-TIA-102 in the SDS. (Refer to Cause and Effect Details.)

A shutdown valve 115-15-SDV-103 is provided on the heating medium outlet from the fuel
gas heater. The valve fails closed and the air to the valve is switched by a solenoid valve
controlled from the SDS. (Refer to Cause and Effect Details.)

423 Flow
The flow of fuel gas leaving the fuel gas heater is measured by an orifice plate and Flow

Transmitter 115-15-FT-101. The uncorrected cumulative flow is indicated on 111-15-FQIA-
101 on the DCS.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements
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511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Tri-ethylene Glycol (50% in Heating Medium)
Ph control Chemical (~6.5)

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet
(MSDS) for each chemical, which details precautions and the protective apparel and
equipment necessary when handling the chemicals. The precautions detailed must be
adhered to at all times.

51.2 Hazardous Sources

Table 7.3 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Fuel Gas System.

Table 7.3 — Hazardous Sources
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Hazard Source Hazardous Event Effect Control
Liquid Fuel gas Potential for injury Potential for Fuel gas
hydrocarbons scrubber due to contact with | personnel injury scrubber
under pressure hazardous liquids Unvignited liquid Fire and Gas

Loss of release and Detection
containment and potential for gas
release of release and
flammable liquids fire/explosion
Hydrocarbon Throughout Potential for injury Potential for Fuel gas
gas under system due to contact with | personnel injury scrubber and
pressure hazardous liquids L Heater
Un-ignited gas
Loss of release and Fire and Gas
containment and potential for Detection
release of fire/explosion

flammable gas

5.2 Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing
a safe and healthy place of work for all personnel. PPE shall be used in conjunction with
appropriate health, environment and safety procedures that are designed to minimise the
potential risk of harm or injury to personnel, while also promoting safe working practices.

5.3 Specific Environmental Requirements

To prepare the Fuel Gas System for the introduction of hydrocarbon gas, it is necessary to
remove all air from the system. Nitrogen maybe utilised for this purpose using the dedicated
purge points which are provided with the necessary isolation valves and a non return valve.
Similarly, when preparing equipment for maintenance, nitrogen maybe used to purge
hydrocarbons from the system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the
system should be tested with an Oxygen Content Analyzer to determine the level of oxygen
remaining in the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument, which
uses thermal conductivity or infrared absorption, capable of detecting hydrocarbons in
nitrogen. Pelister type instruments cannot be used as they require at least 13% oxygen to
operate.
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WARNING:  NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS:
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN
USING NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT
NITROGEN ESCAPES ARE DISPERSED AND NOT ALLOWED TO
COLLECT IN ENCLOSED AREAS.

6.0 REFERENCE INFORMATION

6.1 Company Documentation
Document Number Document Title
2002-PDS-115-15-H-002-015 Fuel Gas Heater Process Data Sheet
2002-PDS-115-15-V-001-007 Fuel Gas Scrubber Process Data Sheet
2002-DS-115-0840-05 Fuel Gas Scrubber Mechanical Data Sheet
PH-10-OP-SOP-00007 Standard Operating Procedure for the Fuel Gas
System
6.2 Vendor Documentation
Document Number Document Title
6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-115-FP-006 Sinphuhorm GPP PFD — Fuel Gas System
PHM-115-FE-017 Sinphuhorm GPP P&ID — Fuel Gas System
PHM-115-FE-012 Sinphuhorm GPP P&ID —High Pressure Flash Vessel
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INTRODUCTION

System Purpose/Function
The drains facilities on the Gas Processing Plant are as follows:

o Closed Drains
e Open Drains
* Glycol and Heating Medium Drains

The Closed Drains System provides safe collection and disposal of drainage from the process
facilities. The closed drains collect only hazardous liquids from process vessels, pumps and
other equipment and are hard piped from the drain point. The collected fluids are directed to the
Closed Drain Vessel.

The Open Drains Systems also provides safe collection and disposal of drainage from the
process facilities. The open drains collect liquids from the bunds and drip trays within the
process areas. The collected fluids are directed to the Pump Pit via the traps located in the sub-
headers.

The Glycol and Heating Medium Drains provide safe collection and disposal of drainage from the
Gas Dehydration/Glycol Regeneration Facilities and from the Heating Medium Package. The
drainings are hard piped from the drain points and are directed to the Glycol and Heating
Medium Drain Vessel.

The primary components of the systems are outlined within Paragraph 1.2 Primary Components.

Primary Components

Tag No Equipment Title/Description
115-28-V-013 Closed Drains Vessel
115-28-PM-003A/B | Closed Drains Pumps
115-28-Z-001 Open Drains Pump Pit
115-28-T-005 Open Drains CPI
115-28-PM-015 Open Drains Slop Pump
115-28-V-014 Glycol and Heating Medium Drains Vessel

Primary Interfaces

Input interfaces:
e Gas Process, Metering and Export (refer to Section 2.0 of this OPM)
o Glycol Regeneration (refer to Section 3.0 of this OPM)
* Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
e Produced Water Treatment (refer to Section 5.0 of this OPM)
o Fuel Gas System (refer to Section 7.0 of this OPM)
e Heating Medium (refer to Section 9.0 of this OPM)
o Instrument Air System (refer to Section 10.0 of this OPM)
* Power Generation and Distribution (refer to Section 13.0 of this OPM)
* PCSS System (refer to Section 14.0 of this OPM)

Output interfaces:
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2.0

21

« Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
« Flare Systems (refer to Section 6.0 of this OPM)

SYSTEM DESCRIPTION

System Overview
Refer to Figure 8.1 — Closed and Open Drains Simplified Overview Schematic.

In normal operation the Closed Drains System and the Glycol and Heating Medium Drains
System should not receive any process fluids, whereas the Open Drains System receives waste
process fluids, rainwater and washings from tundishes and bunds.

The Closed Drains System provides safe ion and di: of i from the
following process facilities:

¢ Glycol Flash Drum 115-13-V-001

« Condensate Pumps 115-02-PM-002A/B

e Low Pressure Flash Vessel 115-02-V-005

« Condensate Loading Pump 115-02-PM-002A/B
* Condensate Loading Pump Pressure Safety Valve 02-PSV-104
e Thermal Oxidizer 115-27-Z-001

*  Glycol Contactor 115-13-V-003

¢ Condensate Cooler 115-02-H-002

* Gas/Gas Exchanger 115-00-H-004

¢ Fuel Gas Scrubber 115-15-V-001

e Produced Water Separator 115-27-V-005

e High Pressure Flash Vessel 115-02-V-004

¢ Condensate Heater 115-02-H-001

e Sales Gas Metering 115-00-S-001

e Inlet Heater 115-00-H-002

e Slug Catcher 115-00-Z-001

e LP Flare KO Drum 115-16-V-006

* Pig Receiver 115-62-V-001

e HP Flare KO Drum 115-16-V-007

The collected fluids are directed to the Closed Drain Vessel 115-28-V-013. A description of the
separation process within the closed drains vessel is provided in Paragraph 2.2.1.

The Open Drains Systems provide safe ion and di of inage from the
following process facilities.

* Glycol Regeneration 115-13-S-002
* Condensate Pumps 115-02-PM-002A/B
* Glycol Contactor 115-13-V-003
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« Emergency Produced Water Storage Pond and Pumps 115-27-T-001
High Pressure Flash Vessel 115-02-V-004
Condensate Heater 115-02-H-001

Diesel Power Generation Area 115-EG-52-5101
Diesel Storage Area 115-32-S-012

Instrument Air Receiver Drain 115-20-V-009

Low Pressure Flash Vessel 115-02-V-005

Slug Catcher 115-00-Z-001

Pig Receiver 115-62-V-001

Condensate Recovery Pump Area 115-27-PM-002A/B
Fuel Gas Scrubber Area 115-15-V-001

Inlet Coalescing Filter Separator 115-00-V-003

Low Temperature Separator 115-00-V-010

The open drains collect liquids from the bunds and drip trays within the process areas.
The collected fluids are directed to the Pump Pit via the sub-header traps. A description of the
separation process within the open drains vessels is provided in Paragraph 2.2.2.

The Glycol and Heating Medium Drains provide safe ion and di of
from the following areas.

Gas/Gas Exchanger 115-00-H-004 (De-riming)
Glycol Contactor 115-13-V-003

Glycol Regeneration 115-13-V-003

Inlet Heater 115-00-H-002

Fuel Gas Heater 115-15-H-002

Condensate Heater 115-02-H-001

Heating Medium Package 115-19-S-001

The Glycol System and the Heating Medium Drain Vessel collects fluids directly from the
process. A description of the separation process within the open drains vessels is provided in
Paragraph 2.2.3.

.
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22 Primary Flow Description
2.241 Closed Drains
Refer to P&IDs:
PHM-115-FE-081 Closed Drain Collection Header
PHM-115-FE-082 Closed Drain Vessel and Pumps
Liquids from the closed drains headers drain into the Closed Drain Vessel 115-28-V-013,
where they are batch pumped out to the Produced Water Separator 115-27-V-005 by Closed
Drain Pumps 115-28-PM-003A/B. Gas vapours present in the closed drains vessel are
passed to the LP Flare.
222 Open Drains
Refer to P&IDs:
PHM-115-FE-085 Open Drain Collection Header
PHM-115-FE-086 Pump Pit
PHM-115-FE-087 Open Drains CPI
The liquids from the open drains headers drain into the Open Drain Pit 115-28-Z-001, where
they are batch pumped out to the Open Drains CPI 115-28-T-005 by Open Drains Sump
Pumps 115-28-PM-014A/B. The pump pit vents locally to atmoPig.
The liquid flows into the Open Drains CPI Package where the liquid is aerated by an air
blower and is separated out into oily liquid and clean water using plate separator packs. The
clean water overflows to the retention pond by gravity feed. The dirty slops enter the excess
oil holding chamber where it is batch pumped by the Open Drain Slop Pump 115-28-PM-015
to the closed drain vessel. The Open Drains CPI Package vents locally to atmoPig.
223 Glycol and Heating Medium Drains
Refer to P&ID: PHM-115-FE-083 Glycol and Heating Medium Header and Vessel.
The liquids from the glycol and heating medium drains header drain into the Glycol and
Heating Medium Drains Vessel 115-28-V-041 where it is stored. The tank is provided with a
nozzle to allow for periodic emptying. Any gas vapours present in the vessel are discharged
through a vent line with flame arrestor and bird screen to atmoPig.

3.0 EQUIPMENT DESCRIPTION

3.1 Closed Drains Vessel 115-28-V-013
Refer to P&ID: PHM-115-FE-082 Closed Drains Vessel and Pump.
3.1.1 Function
Closed Drains Vessel 115-28-V-013 provides a safe receptacle to receive drained down
fluids from process equipment, normally prior to maintenance activities on the process
equipment.
3.1.2 Technical Data
For details of the design and operating parameters, refer to Table 8.1 — Design and
Operating Parameters Closed Drains Vessel 115-28-V-013.
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3.2

Table 8.1 — Design and Operating Parameters Closed Drains Vessel 115-28-V-013

Parameter Design Operating
Pressure 10.35barg to Full Vacuum ATM
Temperature (Max/Min) 85°C/-46°C Ambient
Capacity 42.5m*
Normal Liquid Level 40% to 60%
313 Technical Description

The closed drains vessel is a horizontal vessel with an inside diameter of 1.8m and has a
length of 7m tan to tan. The bottom of the vessel has an extended dip tube boot to allow for
vacuum removal of the vessel contents via external the dip tube.

Liquids from the drain collection header enter the vessel through a 200mm inlet nozzle on the
top of the vessel. Condensate from KO drums and scrubbers enters the vessel through a
150mm inlet nozzle on the top of the vessel.

A 600mm manway on the top of the vessel provides access to the internals.

Two flanged openings are located on the top of the vessel to house the respective closed
drains sump pumps. The drive motors are located on the outside of the vessel with the
pumps submerged within the vessel. Refer to Paragraph 3.2 for further details.

Temperature Gauge 115-28-LG-101 provides local indication of the liquid level.

Pressure Gauge 115-28-PG-101 provides local indication of the pressure in the vessel.

For details of the closed drain control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

Closed Drains Pump 115-28-PM-003A/B

Refer to P&ID: PHM-115-FE-082 Closed Drain Vessel and Pumps.

3.21 Function

Closed Drains Pumps 115-28-PM-003A/B a re used to pump the fluids from the closed drain
vessel to the Produced Water Separator.

3.22 Technical Data

For details of the design and operating parameters, refer to Table 8.2 — Design and
Operating Parameters Closed Drain Pump 115-28-PM-003A/B.

Table 8.2 - Design and Operating Parameters Closed Drain Pump
115-28-PM-003A/B

Parameter Design Operating
Pressure 10.35barg 4.67barg
Temperature 85/-29°C AMBIENT
Capacity 15m*hr@ 4.67barg Up to 15m°h
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3.3

3.4

3.23 Technical Description

The closed drains pumps are both shaft driven submersible pumps, powered by electrical
motors. The pumps are located within the closed drains vessel with the electric motors
positioned externally on the top of the closed drains vessel.

A ‘normally open’ spectacle blind is located on the discharge of each pump, upstream of the
discharge valve. A removable spool is located at the pump outlet nozzle to facilitate pump
removal for maintenance purposes.

A bypass round the vessel to the LP Flare KO Drum is provided to allow the pumps to be
removed for maintenance.

Pressure Gauges 115-28-PG-105 and 115-28-PG-102 provide local indication of the pumps
discharge pressure.

Open Drains Pit 115-28-Z-001

3.31 Function

Refer to P&ID: PHM-115-FE-086 Pump Pit.

Open Drains Pump Pit 115-28-Z-001 retains the open hazardous drain contents until the
level is sufficient to pump out to the open drains CPI for further processing.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 8.3 — Design and
Operating Parameters Open Drains Pit 115-28-Z-001.

Table 8.3 — Design and Operating Parameters Open Drains Pump Pit 115-28-Z-001

Parameter Design Operating
Pressure Full Of Water Atmospheric
Temperature 65°C to 0°C Ambient
Capacity 25.92m* 14.69

3.33 Technical Description

The open drains pump pit is a reinforced concrete structure, mostly buried below grade but
with 150mm protruding above the ground. The pit is covered with a steel top, fitted with an
atmospheric vent.

Centrifugal Pumps 115-28-PM-014A/B are mounted on the top of the tank to allow the
contents to be pumped over to the CPI. Refer to Paragraph 3.4 for details.

Open Drains Sump Pumps 115-28-PM-014A/B

Refer to P&ID: PHM-115-FE-086 Pump Pit.

3.41 Function

Open drains sump pumps are used to periodically pump the contents of the pump pit over to
the CPI.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 8.4 — Design and
Operating Parameters Open Drains Sump Pumps 115-28-PM-014A/B.
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3.5

Table 8.4 — Design and Operating Parameters Open Drains Sump Pumps
115-28-PM-003A/B

Parameter Design Operating
Pressure 2.5barg 2.0barg
Temperature 65/0°C Ambient
Capacity 57m*/hr@ 2.0barg 51.4m*hr
Power (kW) 7.5 kW for each

343 Technical Description

Open drains sump pumps are vertically mounted submersible type centrifugal pumps
powered by 7.5kW for each electric motor. The pumps are located within the open drains
vessel with the electric motors positioned externally on the tank top.

A ‘normally open’ spectacle blind is located on the discharge of each pump, upstream of the
discharge valve. A removable spool is located at the pump outlet nozzle to facilitate pump
removal for maintenance purposes.

Pressure Gauges 115-28-PG-103 and 115-28-PG-104 provide local indication of the pumps
discharge pressure.

Open Drains CPI 115-28-T-005

3.51 Function

Refer to P&ID: PHM-115-FE-087 Open Drains CPI.

The open drain CPI is used to remove any solids and hydrocarbons from the water within the
open drains system.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 8.5 — Design and
Operating Parameters Open Drains CPI 115-28-T-005.

Table 8.5 - Design and Operating Parameters Open Drains CPI 115-28-T-005

Parameter Design Operating
Pressure Full of water Atmospheric
Temperature 65°C/0°C Ambient
3.5.3 Technical Description

The Open Drain CPI Package comprises of two horizontal tanks arranged side by side with
interconnecting pipework for liquid transfer, and vent lines to a common vent at a safe
location. Each tank is divided into two compartments.

The first tank comprises of the solid separation chamber receiving the feed from the open
drains sump pump, and the excess oil holding chamber that contains the Open Drains Slop
Pump 115-28-PM-015.

The second tank comprises of the pre aeration chamber receiving fluid from the solid
separation chamber of the first tank. The chamber is provided with an aeration pipe at the
base of the tank that is supplied with air from Air Blower 115-28-BM-001 and an overflow to
the second compartment. The second compartment houses the Corrugated Plate Interceptor
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3.6

(CPI) or fog oil floatation chamber consisting of corrugated separation plates and trouch
skimmers that skim the oil separated by the plates and direct it to the excess oil holding
chamber of the first tank.

Solid Separation Chamber (First Tank)

Oily water from the open drains sump pumps enters the inlet compartment where it is
allowed to settle and accumulate and solids. Any entrained vapours are allowed to vent off to
atmoPig at a safe location, and the liquids overflow to the pre aeration chamber compartment
of the second tank.

Pre Aeration Chamber Comp: ( Tank)

Liquids enter the pre aeration chamber compartment through an inlet near the top of the
compartment and are allowed to settle. Air is supplied to a perforated pipe in the base of the
compartment from the air blower. The liquids are aerated to further remove entrained
vapours prior to entering the fog oil floatation chamber via an overflow pipe.

Fog Oil Floatation Chamber (Second Tank)

Liquids enter the fog oil floatation chamber through a down-comer such that they are
encouraged to flow to the base of the corrugated separation plates and up the length of the
plates allowing any large deposits of oil can rise freely to the surface.

The chamber comprises a series of corrugated separation plate packs, which form channels
for the liquids to pass through. As the denser oily water passes down through the packs, the
laminar flow conditions inside the channels allows oil globules to rise due to differential
density and attach themselves to the underside of the plates. An oil film is formed and moves
upward along each plate surface.

At the top of the plates, the oil film coalesces into a thick layer of oil that forms at the upper
part of the chamber. The oil recovered forms is skimmed from the water by trouch skimmers
and passed into the excess oil holding chamber in the first tank.

The water collected in the chamber passes via the clean water outlet to the storm trench
where it drains by gravity to the retention pond.

Excess Oil Holding Chamber (First Tank)

This compartment houses the Open Drains Slops Pump 115-28-PM-015. The pump drive
motor is mounted on the top of the tank with the pump located below the oil level within the
tank. The slops (oil) is pumped out to the closed drains vessel.

Open Drains Slop Pump 115-28-PM-015
Refer to P&ID: PHM-115-FE-087 Open Drains CPI.
3.6.1 Function

The Open Drains Slop Pump 115-28-PM-015 is used to pump the slops within the CPI
excess oil holding chamber back to the closed drains vessel.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 8.6 — Design and
Operating Parameters Open Drains Slop Pump 115-28-PM-015.

3.7

3.8

Table 8.6 — Design and Operating Parameters Open Drains Slop Pump
115-28-PM-015

Parameter Design Operating
Pressure 10.35barg 1.6barg
Temperature 65°C/0°C AMBIENT
Capacity 5.0m*hr@1.55barg 1.35m?hr
3.6.3 Technical Description

Open Drains Slop Pump 115-28-PM-015 is a vertically mounted submersible pump located
within the slops compartment, with the electric motor positioned externally on the tank top.

A ‘normally open’ spectacle blind is located on the discharge of the pump, upstream of the
discharge valve. A removable spool is located at the pump outlet nozzle to facilitate pump
removal for maintenance purposes.

Pressure Gauge 115-28-PG-106 provides local indication for the pumps discharge pressure.

Air Blower 115-28-BM-001
Refer to P&ID: PHM-115-FE-087 Open Drains CPI.
371 Function

The Air Blower 115-28-BM-001 is used to aerate the liquids in the pre aeration chamber of
the second tank.

3.7.2 Technical Data

For details of the design and operating parameters, refer to Table 8.7 — Design and
Operating Parameters Air Blower 115-28-BM-001.

Table 8.7 - Design and Operating Parameters Air Blower 115-28-BM-001

Parameter Design Operating
Pressure - 0.294barg
Temperature _ Ambient
Capacity 0.9m°hr 0.9m%hr
Power 4kW -
Revolutions per minute 1000rpm
373 Technical Description

Air Blower 115-28-BM-001 is Roots Blower type LT-50 revolution 1000 rpm, Delivery Dia
50mm., capacity 0.9 m*/min., pressure 3000 mmAg., and driven by electric 3 phrases motor
4kW.

Glycol and Heating Medium Drain Vessel 115-28-V-014
Refer to P&ID: PHM-115-FE-083 Glycol And Heating Medium Drain Header and Vessel.
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3.8.1 Function

Glycol and Heating Medium Drain Vessel 115-28-V-014 provides a safe receptacle to receive
drained down fluids from the glycol and heating medium process equipment, normally prior to
maintenance activities on the process equipment.

3.8.2 Technical Data

For details of the design and operating parameters, refer to Table 8.8 — Design and
Operating Parameters Glycol and Heating Medium Drain Vessel 115-28-V-014.

Table 8.8 — Design and Operating Parameters Glycol and Heating Medium Drain
Vessel 115-28-V-014

4.0

4.1

Parameter Design Operating
Pressure 10.35/Full Vacuum Atmospheric
Temperature 150/-29°C 16 to 100°C
Capacity 1.0m* -
3.8.3 Technical Description

The glycol and heating medium drain vessel is a horizontal vessel with an inside diameter of
0.75m and length of 2.5m tan to tan. The bottom of the vessel has an extended dip tube boot
to allow for vacuum cleaning of the vessel via external the dip tube. A 600mm man way on
the top of the vessel provides access to the internals.

Liquids from the heating medium and glycol system drains enter the vessel through a 100mm
inlet nozzle on the top of the vessel; the gas outlet vent is also a 100mm nozzle.

There are no local instruments for this vessel.

For details of the glycol and heating medium drain vessel control and protection, refer to
Paragraph 4.0 Instrumentation and Control.

INSTRUMENTATION AND CONTROL

Closed Drains Vessel 115-28-V-013
Refer to P&ID: PHM-115-FE-082 Closed Drains Vessel and Pumps.
411 Pressure

There is no pressure control on the closed drain vessel as it operates at atmospheric
pressure. The pressure in the closed drain vessel floats on the pressure in the LP Flare KO
Vessel.

4.1.2 Level Control and Protection

The closed drains vessel is fitted with a Level Transmitter 115-28-LT-101. The signal from
this transmitter is used to indicate the level on the DCS and to generate a Low (LAL), High1
(LAH1) and High2 (LAH2) level alarm at 40%, 60% and 70% respectively.

The liquid level in the vessel is controlled by the on/off operation of Pumps 115-28-PM-
003A/B. The process variable signal from Level Indicator Controller 115-28-LICA-101 will
start the duty pump at a level of 60%(LAH1), and stop the pump when the level falls to
40%(LAL).

Should the level increase to 70%(LAH2) the standby pump will also start. Both pumps will
stop when the level returns to 40%(LAL).

4.2

4.3

44

4.5

Protection against a low liquid level is provided by Level Transmitter 115-28-LT-102, which is
used to generate a low level trip signal through 115-28-LIA-102 at 30%. The trip signal is
sent to the SDS system, which performs the necessary executive actions identified on the
cause and effect charts.

Closed Drains Pumps 115-28-PM-003A/B

Refer to P&ID: PHM-115-FE-082 Closed Drains Vessel and Pumps.

There is no pressure, temperature or flow control for the closed drains pumps.

421 Pump Operation

The pumps are selected to duty and standby at the DCS, thereafter the duty pump operates
under the auto control of Closed Drains Vessel Level Indicator Controller 115-28-LICA-101.
Open Drains Pit 115-28-2-001

Refer to P&ID: PHM-115-FE-086 Pump Pit.

431 Pressure

The pit is fitted with an atmospheric vent. There are no pressure controls.

43.2 Level Control and Protection

The Open Drains Pit is fitted with Level Transmitter 115-28-LT-104. The signal from this
transmitter is used to indicate the level on the DCS and to generate a low (LAL), high1
(LAH1) and high 2(LAH2) level alarm at 16.66%, 80.90% and 95.20% respectively.

The liquid level in the vessel is controlled by the on/off operation of Open Drains Sump
Pumps 115-28-PM-014A/B. The process variable signal from Level Indicator Controller 115-
28-LICA-104 will start the duty pump at a level of 80.90%(LAH1), and stop the pump when
the level falls to 16.66%(LAL).

Should the level increase to 95.20% (LAH2) the standby pump will also start. Both pumps will
stop when the level returns to 16.66%.

Protection against low liquid level is provided by Level Transmitter 115-16-LT-103, which is
used to generate a low-level trip signal through 115-16-LIA-103 at 11.9%. The level trip
signal is sent to the SDS system, which performs the necessary executive actions identified
on the cause and effect charts.

Open Drains Sump Pumps 115-28-PM-014A/B

Refer to P&ID: PHM-115-FE-086 Pump Pit.

There is no pressure, temperature or flow control for the closed drains pumps.

There is no flow control for these pumps but a restriction orifice plate is installed (115-28-RO-
102/103) on the discharge line of each pump to prevent damage by running off their
performance curve.

441 Pump Operation

The pumps are selected to duty and standby at the DCS, thereafter the duty pump operates
under the auto control of Open Drains Pit Level Indicator Controller 115-28-LICA-104.
Open Drains CPI 115-28-T-005

Refer to P&ID: PHM-115-FE-087 Open Drains CPI.

4.5.1 Pressure

The open drains CPI operates at atmospheric pressure, there are no pressure controls.
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4.6

4.7

4.8

5.0

5.1

452 Level Control and Protection

Overflow pipes control the level in the Open Drains CPI. The slops section of CPI is fitted
with Level Transmitter 115-28-LT-106. The signal from this transmitter is used to indicate the
level on the DCS and to generate a low at 30%(LAL) and high at 60%(LAH) level alarms.

The liquid level in the vessel is controlled by the on/off operation of Open Drains Slop Pump
115-28-PM-015. The process variable signal from Level Indicator Controller 115-28-LICA-
106 will start the pump at a level of 60%(LAH), and stop the pump when the level falls to
30%(LAL).

Protection against low liquid level in the slops section is provided by Level Transmitter 115-
16-LT-105, which is used to generate a low-level trip signal through 115-28-LIA-105 at 25%.
The level trip signal is sent to the SDS system, which performs the necessary executive
actions identified on the cause and effect charts.

Open Drains Slops Pump 115-28-PM-015
Refer to P&ID: PHM-115-FE-087 Open Drains CPI.
There is no pressure, temperature or flow control for the open drains slops pump.

There is no flow control for the pump but Restriction Orifice Plate 115-28-RO-101 is installed
on the discharge line to prevent damage by running off its performance curve.

4.6.1 Pump Operation

The pump operates under the auto control of Open Drains CPI Level Indicator Controller
115-28-LICA-106.

Air Blower 115-28-BM-001

Refer to P&ID: PHM-115-FE-087 Open Drains CPI.

471 Start/Stop

The Air Blower 115-28-BM-001 is started and stopped manually, there is no auto control.

Glycol and Heating Medium Drain Vessel 115-28-V-014
Refer to P&ID: PHM-115-FE-083 Glycol And Heating Medium Drain Header and Vessel.
4.8.1 Pressure

The glycol and heating medium drain vessel operates at atmospheric pressure, there are no
pressure controls.

482 Level Protection

The glycol and heating medium drain vessel is fitted with Level Transmitter 115-28-LT-109.
The signal from this transmitter is used to indicate the level on the DCS and to generate a
Low (LAL) and a High (LAH) level alarm at 4.41% and 77.94% respectively.

ENVIROMENTAL HEATH AND SAFETY REQUIRMENTS

General EHS Requirements
511 Chemicals
The following chemical may be present under upset conditions:

Tri-ethylene Glycol (50% in Heating Medium and up to 99% from the Glycol Regeneration
Package)
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6.0

6.1

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet
(MSDS) for each chemical, which details precautions and the protective apparel and
equipment necessary when handling the chemicals. The precautions detailed must be
adhered to at all times.

5.1.2 Hazardous Sources

Table 8.9 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Closed and Open Drains System.

Table 8.9 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
Liquid Process drain | Potential for injury Potential for Fire and Gas
hydrocarbons points to the due to contact with | personnel injury Detection
under pressure | Closed Drains | hazardous liquids Un-ignited liquid

System Loss of release and
containment and potential for gas
release of release and
flammable liquids fire/explosion
Hydrocarbon Process drain | Potential for injury Potential for Fire and Gas
gas under points to the due to contact with | personnel injury Detection
pressure Closed Drains | hazardous liquids Un-igni
System n-ignited gas
e Loss of I d
088 O release an
containment and potential for

release of fire/explosion
flammable gas

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe
and healthy place of work for all personnel. PPE shall be used in conjunction with appropriate
health, environment and safety procedures that are designed to minimise the potential risk of
harm or injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

There are no specific environmental requirements for the Closed and Open Drains Systems.

The open and closed drains facilities are designed to separate and return all liquid
hydrocarbons to the process. Only cleaned water passes from the open drains CPI to the

retention pond where it has no impact on the environment.

REFERENCE INFORMATION

Company Documentation

Document Number

Document Title

2002-PDS-115-28-PM-003A/B-039-2 Closed Drain Pumps Process Datasheet

2002-PDS-115-28-V-013-034-0

Closed Drain Vessel Process Datasheet

2002-PDS-115-28-V-014 -038-0

Glycol and Heating Medium Vessel Datasheet

2002-PDS-115-28-PM-014-028-0

Open Drains Sump Pump

2002-PDS-115-28-PM-015-035-0

Open Drains Slop Pump Process Datasheet

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest version

Page 289 of 364

PTTEP

Process System Operational Manual PH-10-OP-MAN-00002

6.2

6.3

Document Number Document Title

PTTEP

Process System Operational Manual

PH-10-OP-MAN-00002

PH-10-OP-SOP-00008 Standard Operating Procedure for Closed and

Open Drains

Vendor Documentation

Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number Drawing Title

PHM-115-FP-011 Sinphuhorm GPP PFD — HP and LP Flares

PHM-115-FP-016 Sinphuhorm GPP PFD — Open and Closed Drains

PHM-115-FE-081 Sinphuhorm GPP P&ID - Closed Drain Collection Header

PHM-115-FE-082 Sinphuhorm GPP P&ID — Closed Drain Vessel and Pumps

PHM-115-FE-083 Sinphuhorm GPP PFD — Glycol And Heating Medium Drain

Header and Vessel

PHM-115-FE-085 Sinphuhorm GPP PFD — Open Drains Collection Header

PHM-115-FE-086 Sinphuhorm GPP PFD — Pump Pit

PHM-115-FE-087 Sinphuhorm GPP PFD — Open Drains CPI
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INTRODUCTION

System Purpose/Function

The purpose of the Heating Medium System is to provide process heating for the following
users:

Inlet Heater 115-00-H-002
Condensate Heater 115-02-H-001
Fuel Gas Heater 115-15-H-002

Primary Components

Tag No Equipment Title/Description
115-19-V-001 Heating Medium Expansion Vessel
115-19-PM-001A/B Heating Medium Circulation Pumps
115-19-Z-001 Heating Medium Fired Heater
115-19-ZM-002 Heating Medium Blower
115-19-V-002 Heating Medium Make-up Tank

115-19-PM-002 Heating Medium Make-up Pump

Primary Interfaces

Input interfaces:

Fuel Gas (refer to Section 7.0 of this OPM)

Power Generation and Distribution (refer to Section 13.0 of this OPM)

PCSS System (refer to Section 14.0 of this OPM)

Instrument Air System (refer to Section 10.0 of this OPM)

Output interfaces:

Gas Process and Export (refer to Section 2.0 of this OPM)

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Fuel Gas (refer to Section 7.0 of this OPM)
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2.0 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 9.1 — Heating Medium System Simplified Overview Schematic.
The heating medium is made up of a 50% mixture of Tri-Ethylene Glycol (TEG)/ Demineralised
Water.
Heating Medium Circulation Pumps 115-19-PM-001A/B circulate the heating medium in the
closed circuit system to the users, passing through the heating coils of the Heating Medium
Fired Heater 115-19-Z-001 where the temperature is raised to the required value.
The heating medium fired heater burns fuel gas combined with combustion air supplied by
Heating Medium Blower 115-19-ZM-002.

Heating Medium Expansion Vessel 115-19-V-001 acts as the system reservoir and provides for
thermal expansion of the heating medium system. The heating medium expansion vessel is
supplied with a gas blanket from the fuel gas system.

The supply and make-up of the heating medium is provided from the Heating Medium Make-up
Tank 115-19-V-002 and Heating Medium Make-up Pump 115-19-PM-002.
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22

3.0

31

Primary Flow Description

Refer to P&IDs:

PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps
PHM-115-FE-016 Heating Medium Fired Heater

221 Normal Operation

Heating medium returns from the users at a temperature of approximately 70°C and passes to
the suction of the Heating Medium Circulation Pumps 115-19-PM-001A and B. The duty pump
discharges the heating medium at a normal flowrate of 84m%h to the Heating Medium Fired
Heater 115-19-Z-001 where the temperature of the heating medium is raised to 95°C before
being passed to the users.

Minimum Flow Valve 115-19-FCV-101 located downstream of the fired heater ensures that a
minimum flow of 67m%h is always attained. The minimum flow valve returns heating medium to
the pump common suction line to protect the pumps on start up or when there is a turn down of
the users.

EQUIPMENT DESCRIPTION

Heating Medium Expansion Vessel 115-19-V-001
Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.

3141 Function

Heating Medium Expansion Vessel 115-19-V-001 provides for storage and thermal expansion
for the 50% Tri-Ethylene Glycol (TEG)/Demineralised water mixture heating medium. The vessel
operates at approximately 5barg and is mounted above the circulation pumps to supply suction
head. The vessel is provided with a gas blanket from the fuel gas system via a Pressure Control
Valve 115-19-PCV-116 and excess gas is vented to the LP flare via a second Pressure Control
Valve 115-19-PCV117.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 9.1 — Design and Operating
Parameters Heating Medium Expansion Vessel 115-19-V-001.

Table 9.1 — Design and Operating Parameters Heating Medium Expansion Vessel

115-19-V-001
Parameter Design Operating
Pressure 6.89barg 5.9barg/4.7barg
Temperature 343°C/-29°C 100°C
Capacity 5.68m° -

313 Description

Heating Medium Expansion Vessel 115-19-V-001 is a horizontal vessel with an outside diameter
of 1.524m and has a length of 2.533m, seam to seam. The vessel is constructed from carbon
steel. The vessel is provided with a 2in gas blanketing nozzle, a 3in fill connection and a 2in
drain connection the glycol and heating medium drain vessel.

Heating medium returned from the users is open to the vessel through a 4in inlet nozzle and is

supplied to the circulation pumps through a 4in outlet nozzle. The heating medium does not flow
completely through the vessel as a bypass valve on the heating medium return line is set open.
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Gas blanketing is supplied to the vessel through a 2in outlet nozzle provided with a carriage
sealed open valve.

Level Gauge 115-19-LG-111 provides local indication of the heating medium level.

Pressure in the expansion vessel is indicated locally on 115-19-PG-116 located in the gas
blanket line.

Pressure Relief Valve 115-19-PSV-113 is provided on the top of vessel with a carriage sealed
open inlet isolation valve.

For details of the heating medium expansion vessel control and protection, refer to Paragraph
4.0 Instrumentation and Control.

Heating Medium Circulation Pumps 115-19-PM-001A/B

Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.

3.21 Function

Heating Medium Circulation Pumps 115-19-PM-001A/B circulate the heating medium returned
from the users to the distribution system via the heating medium fired heater.

3.22 Technical Data
For details of the design and operating parameters, refer to Table 9.2 — Design and Operating
Parameters Heating Medium Circulation Pumps 115-19-PM-001A/B.

Table 9.2 - Design and Operating Parameters Heating Medium Circulation Pumps
115-19-PM-001A/B

Parameter Design Operating
Discharge Pressure 16.0barg 12.0barg
Temperature 200°C 100°C
Capacity 78.4m°h @ 7.0barg
Power 30kW
Speed 3000 RPM

3.23 Description

Heating Medium Circulation Pumps 115-19-PM-001A/B are 100% duties, electrically driven
single stage centrifugal pumps operating on a duty/standby basis.

A manual isolation gate valve is fitted to each pump suction line upstream of an inline basket
strainer. The strainer removes all particles greater than 420um from the suction flow, which
could otherwise damage the pump internals. To clean the strainer, the pump must be shut down
and isolated before the strainer can be removed.

The pump suction and discharge line are provided with stainless steel flexible hoses to allow for
thermal expansion.

A manual isolation gate valve is fitted to each pump discharge line downstream of a check valve.
A minimum Flow Control Valve 115-19-FCV-101 is provided for the pumps on the heater outlet.
The minimum flow valve returns heating medium to the pump common suction line to protect the
pumps on start up or when there is a turn down of the users. The minimum flow valve is
provided with upstream, downstream isolation valves and a bypass for maintenance purposes
Pressure Gauges 115-19-PG-120/118 provides local indication of pump 115-19-PM-001A/B
suction pressures respectively.
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Pressure Gauges 115-19-PG-119/117 provides local indication of pump 115-19-PM-001A/B
discharge pressures respectively.

For details of the heating medium circulation pump control and protection, refer to Paragraph 4.0
Instrumentation and Control.

Heating Medium Fired Heater 115-19-Z-001

Refer to P&ID: PHM-115-FE-016 Heating Medium Fired Heater.

3.341 Function

Heating Medium Fired Heater 115-19-Z-001 raises the temperature of the heating medium from
70°C to approximately 95°C to supply the heating requirements of the users.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 9.3 — Design and Operating
Parameters Heating Medium Fired Heater 115-19-Z-001.

Table 9.3 - Design and Operating Parameters Heating Medium Fired Heater

115-19-2-001
Parameter Design Operating
Pressure 40.0barg/Full Vacuum 12.0barg
Temperature 200°C/-29°C 70°Cin 95°C
Thermal Duty 4099kW

333 Description

Heating Medium Fired Heater 115-19-Z-001 is a helical coil type thermal fluid heater, which uses
fuel gas combined with forced draft combustion air in the burner unit. The heater shell is a single
cylinder, welded construction, internally lined with three inches ceramic fiber blanket insulation
and is supplied with a stack for the emission of flue gasses. The end covers are fabricated,
internally insulated with six inches of ceramic fibre blanket Insulation (the front also has a
refractory combustion block made from 3000°F (1648.9°C ) to 3300°F (1815.6°C) grade
material), and rear viewing port. Seal plates are bolted on around the coil's entrance and exit.
The removable end covers are sealed and bolted to the shell which allows for coil removal.

As the heating medium passes through the helical coil tube bundle its temperature is raised by
the radiated energy produced by the combustion of the fuel gas and air mixture.

The burner arrangement of pilot and main burner is supplied from the Fuel Gas System. Fuel
gas is supplied via a shutdown valve under pressure control to the burners and utilises a double
block and vent system controlled by the heater's Burner Management System. The fuel gas
supply line is provided with a manual isolation valve and a Y-type strainer that removes all
particles greater than 152pm from the fuel gas.

The main burner is provided with Fuel Gas Shutdown Valves 115-19-SDV-111 and 115-19-SDV-
112 for burner isolation. The main burner is provided with Blowdown Valve 115-19-BDV-111 to
vent the fuel gas to a safe location.

Fuel gas is supplied to the main burner via Temperature Control Valve 115-19-TCV-116, which
is provided with upstream and downstream isolation valves for maintenance purposes. The main
burner is provided with an isolation valve for maintenance purposes.

The pilot burner is provided with Fuel Gas Shutdown Valves 115-19-SDV-113,
and 115-19-SDV-114 for burner isolation. The pilot burner is provided with Blowdown Valve 115-
19-BDV-112 to vent the fuel gas to a safe location.
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Fuel gas is supplied to the pilot burner via self regulating Pressure Control Valve 115-19-PCV-
115. The pilot gas train is provided with upstream and downstream isolation valves for
maintenance purposes. The pilot burner is provided with an isolation valve for maintenance
purposes.

The burner housing is fitted with top and bottom manual air dampers for flame adjustment.

The burners are controlled by the FIREYE Flame-Monitor System, a microprocessor based,
burner management control system with self diagnostics, non-volatile memory and a vocabulary
of 42 different messages which scroll out on the message center to provide the operator with
status and failure mode information.

The flame-monitor system senses the burner main and pilot flames with an ultraviolet scanner
and purges the firing chamber before firing. The system turns on the pilot for a pre-programmed
time period, allows the main fuel valve to open only when it safe and shuts off fuel if there is not
a flame present.

The heater controllers, switches and status lights are housed in an electrical panel at the side of
the skid. The panel is air purged to meet UL and NEC safety standards. The air purge pressure
is controlled by Pressure Control Valve 115-19-PCV-111.

For details of the heating medium fired heater control and protection, refer to Paragraph 4.0
Instrumentation and Control.

Heating Medium Blower 115-19-ZM-002
Refer to P&ID: PHM-115-FE-016 Heating Medium Fired Heater.
3.4.1 Function

Heating Medium Blower 115-19-ZM-002 provides forced draft purge and combustion air to the
fired heater.

342 Technical Data
For details of the design and operating parameters, refer to Table 9.4 — Design and Operating
Parameters Heating Medium Blower 115-19-ZM-002.

Table 9.4 — Design and Operating Parameters Heating Medium Blower
115-19-ZM-002

Parameter Design Operating
Pressure 16.0barg Variable
Temperature 200°C Ambient
Power 18.64kW
Motor Speed 3000 RPM

343 Description

Heating Medium Blower 115-19-ZM-002 is an electrically driven fixed speed forced draft fan
provided with an inlet silencer and ducting to the heater burners. Air flow from the blower to the
burners is governed by Temperature Control Valve 115-19-TCV-115, the opening of which is
controlled by the heater's Burner Management System.

For details of the heating medium blower control and protection, refer to Paragraph 4.0
Instrumentation and Control.

Heating Medium Make-up Tank 115-19-V-002

Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.
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3.51 Function

Heating Medium Make-up Tank 115-19-V-002 is used for the storage of Tri-Ethylene Glycol
(TEG) prior to mixing of the 50% TEG/Demin Water mixture heating medium and make up of
the system.

352 Technical Data

For details of the design and operating parameters, refer to Table 9.5 — Design and Operating
Parameters Heating Medium Make-up Tank 115-19-V-002.

Table 9.5 - Design and Operating Parameters Heating Medium Make-up Tank

115-19-V-002
Parameter Design Operating
Pressure 5.0barg Atmospheric Pressure
Temperature 200°C Ambient
Capacity 19m° -

353 Description

Heating Medium Make-up Tank 115-19-V-002 is a horizontal vessel with an outside diameter of
2.438m and has a length of 3.547m, seam to seam. The vessel is constructed from carbon
steel. The tank is provided with a 3in fill connection and a 2in drain connection.

The tank is swan neck vented to atmoPig via a 2in vent, consequently there is no requirement
for a pressure safety valve.

Level Gauge 115-19-LG-9-1 provides local indication of the liquid level.

Heating Medium Make-up Pump 115-19-PM-002
Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.
3.6.1 Function

Heating Medium Make-up Pump 115-19-PM-002 delivers TEG from the make-up tank to the
heating medium system.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 9.6 — Design and Operating
Parameters Heating Medium Make-up Pump 115-19-PM-002.

Table 9.6 — Design and Operating Parameters Heating Medium Make-up Pump
115-19-PM-002
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41

4.2

3.6.3 Description

Heating Medium Make-up Pump 115-19-PM-002 is an electrically driven gear pump. The pump
is supplied with an integral relief valve and drain valve.

A manual isolation gate valve is fitted to the pump suction line upstream of an inline Y-type
strainer.

Manual isolation gate valves are fitted to the pump discharge downstream of a check valve and
pressure safety valve on the return line to the tank and the fill line.

Pressure Gauge 115-19-PG-122 provides local indication of pump suction pressure.
Pressure Gauge 115-19-PG-121 provides local indication of pump discharge pressure.

For details of the heating medium make-up pump control and protection, refer to Paragraph 4.0
Instrumentation and Control.

INSTRUMENTATION AND CONTROL

Heating Medium Expansion Vessel 115-19-V-001
Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.
411 Pressure

The pressure in the expansion vessel is controlled at 5.86barg by a self regulating Pressure
Control Valve 115-19-PCV-117, which lets down to the LP flare. If the pressure in the expansion
vessel falls then self regulating Pressure Control Valve 115-19-PCV-116 will open at 4.69barg to
maintain the gas blanket from the fuel gas system.

Pressure protection is provided by Pressure Switch 115-19-PS-114, which provides a signal to
the heater control logic to perform the necessary executive actions.

Overpressure protection is provided by Pressure Relief Valve 115-19-PSV-113, set to relieve at
7.0barg.
4.1.2 Liquid Level

There is no liquid level control in the expansion vessel, and level will only alter due to thermal
expansion and contraction or if the system develops a leak.

Level Gauge 115-19-LG-111 provides local indication of the heating medium level.

Level protection is provided by Level Switch 115-19-LS-111 which provides a signal to the heater
control logic to perform the necessary executive actions.

Heating Medium Circulation Pumps 115-19-PM-001A/B

Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.

422 Flow

Flow Controller 115-19-FIC-111 controls Minimum Flow Control Valve 115-19-FCV-101. The
minimum flow valve is located downstream of the fired heater and ensures that a minimum flow
of 67m°/his always attained.

Flow Controller 115-19-FIC-111 also provides high and low flow alarms at the heater control
panel and provides a signal to the heater control logic to perform the necessary executive
actions.

422 Pump On/Off Control

Initiation of the pump starts is by the operator at the Heater Local Control Panel or start/stop via
DCS by the control room operator. The logic will then automatically control the operation of the
pump(s).

Parameter Design Operating
Discharge Pressure 16.0barg 3.6barg
Temperature 200°C Ambient
Capacity 2.73m’h @ 3.6barg
Power 0.74kW
Speed 1000 RPM
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Heating Medium Fired Heater 115-19-Z-001
Refer to P&ID: PHM-115-FE-016 Heating Medium Fired Heater.

431 Pressure (Heater and Control Panel)
Fired heater fluid outlet pressure is indicated on the DCS by Pressure Indicator 115-19-PI-112.

Fired Heater fluid inlet pressure is indicated locally on Pressure Gauge 115-19-PG-115. Fired
Heater fluid outlet pressure is indicated locally on Pressure Gauge 115-19-PG-114.

Overpressure protection for the heater tube bundle is provided by Pressure Relief Valve 115-19-
PSV-112 set to relieve at 40barg for a thermal expansion case.

Air purge pressure to the heater control panel is controlled by self regulating Pressure Control
Valve 115-19-PCV-111 at 0.4 inches WC (0.1Kpa). Pressure Gauge 115-19-PG-111 provides
local indication of the air pressure and Pressure Switch 115-19-PS—111 provides a signal to the
heater control logic to perform the necessary executive actions.

The control panel is protected against over pressure by providing a Pressure Relief Valve 115-
19-PSV-111 set to relieve at 0.65 inches WC (0.165Kpa).

432 Temperature

Fired heater fluid inlet temperature is indicated on the DCS by Temperature Indicator
115-19-TI-115. Fired Heater fluid inlet temperature is indicated locally on Temperature Gauge
115-19-TG-112.

Temperature Indicator 115-19-TI-113B indicates tube temperature at the heater control panel.
Temperature Indicator 115-19-TI-113B also outputs to the Burner Management System logic
and from there to Temperature Indicator 115-19-TI-113A on the DCS.

Temperature Indicator 115-19-TI-112B indicates heater stack temperature at the heater control
panel. Temperature Indicator 115-19-TI-112B also outputs to the Burner Management System
logic and from there to Temperature Indicator 115-19-TI-112A on the DCS.

Temperature Indicator Controller 115-19-TI-114B controls fired heater fluid outlet temperature at
95°C. Temperature Indicator 115-19-TI-114B also outputs to the Burner Management System
logic and from there to Temperature Indicator 115-19-TI-114A on the DCS.

The Burner Management System modulates Temperature Control Valves 115-19-TCV-115 and
115-19-TCV-116 in the combustion air and fuel gas lines to regulate the heater outlet temperature
in line with the setpoint of 115-19-TI-114B. The open and closed limits of the temperature control
valves are also relayed to the Burner Management System.

The fired heater fluid outlet is protected from high temperature by Temperature Indicator Switch
High 115-19-TI-114D, set at 160°C. Temperature Indicator Switch 115-19-TI-114D also outputs
to the Burner Management System logic and from there to Temperature Indicator 115-19-TI-
114C on the DCS.

Fired Heater fluid outlet temperature is indicated locally on Temperature Gauge 115-19-
TG-111.

The heater e control is pr such that one temperature control modulates the
burner to match the heat demand of the unit. A second output prevents the burner going to the
high fire position until a predetermined temperature is obtained; this is commonly referred to as
‘Low Fire Hold'. A third output switch turns the burner off and on when the demand is below the
turndown of the burner.

433 Pressure (Fuel Gas)

Self-regulating Pressure Control Valve 115-19-PCV-114 controls the pressure of the fuel gas
supply to the heater burner at 1.38barg.

Self-regulating Pressure Control Valve 115-19-PCV-115 controls the pressure of the fuel gas to
the heater pilot burner at HOLD.

Pressure Indicator 115-19-PI-111 indicates the fuel gas pressure on the DCS.
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The fuel gas pressure to the heater burner is indicated locally by Pressure Gauges
115-19-PG-112/113. The pilot gas pressure to the heater is indicated locally by Pressure Gauge
115-19-PG-3-1.

Pressure Switches 115-19-PS-112 and 113 (positi and of Main
Burner Fuel Gas Shutdown Valves 115-19-SDV-111 and 112 respectively) output signals to the
Burner Management System logic.

The main burner fuel Gas Shutdown Valves are fail closed valves controlled from the Burner
Management System.

The main burner is also provided with Blowdown Valve 115-19-BDV-111 to vent the fuel gas.
This valve fails open and is controlled from the Burner Management System.

The pilot burner is provided with Fuel Gas Shutdown Valves 115-19-SDV-113 and 115-19-
ESDV-114. These valves fail closed and are controlled from the Burner Management System.

The pilot burner is also provided with Blowdown Valve 115-19-BDV-112 to vent the fuel gas.
This valve fails open and is controlled from the Burner Management System.
4.3.4 Flame Detection

A Flame Failure Alarm 115-19-BSLL-111 is sent from the UV sensor to the Burner Management
System logic for system startup and trip functions. This alarm is repeated on the DCS and
displayed as Burner Alarm Low 115-19-BALL-111.

An Ignition Failure Alarm 115-19-IGN-111 from the burner enclosure outputs to the Burner
Management System logic.

4.35 Flue Gas Analysis

Flue gas Excess Oxygen Analyser Transmitter 19-AT-111 outputs to the Burner Management
System for fuel gas/air ratio control.

4.3.6 Heater Control Panel Interface with the DCS

The heater control panel receives a shutdown signal from the ESD system and outputs Common
Alarm 115-19-XA-111 and Unit Shutdown Alarm 115-19-XA-112 to the DCS.

437 Heater Start/Stop
Starting and stopping the heater is initiated by the operator at the local control panel.

Thereafter the heater will start and operate under the automatic control of the Burner
Management System logic.

Heating Medium Blower 115-19-ZM-002

Refer to P&ID: PHM-115-FE-016 Heating Medium Fired Heater.

4.4.1 Pressure Differential

Pressure Differential Switch 115-19-PDS-111 measures the pressure differential across the
heating medium blower. The switch, which is set at 2.5 inches WC, provides a signal to the
Burner Management System logic to perform the necessary executive actions.

442 Temperature

The heating medium blower outlet temperature is displayed on the DCS via Temperature
Indicator 115-19-TI-111 relayed from Temperature Transmitter 115-19-TT-111.

443 Flow

Air flow to the heater burner is controlled by the Burner Management System modulating
Temperature Control Valve 115-19-TCV-115 downstream of the blower.
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4.6

5.0

444 Blower Start/Stop

Starting and stopping the blower is carried out from the local control panel under the control of
the Burner Management System sequence logic.

Heating Medium Make-up Tank 115-19-V-002

Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.

There is no DCS control for the heating medium make-up tank.

Heating Medium Make-up Pump 115-19-PM-002
Refer to P&ID: PHM-115-FE-015 Heating Medium Expansion Vessel and Pumps.
4.6.1 Pressure

Overpressure protection for the Pump blocked outlet case is provided by Pressure Relief Valve
115-19-PSV-111 set to relieve at 6.9barg.

4.6.2 Start/Stop
The pump is started and stopped by the operator at the Heater Local Control Panel.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS
General EHS Requirements
511 Chemicals

Tri-ethylene Glycol is used throughout the Heating Medium System with 50% Tri-Ethylene Glycol
(TEG)/Demineralised water mixture being used for the heating medium. Neat Tri-ethylene Glycol
is used to fill system.

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

51.2 Hazardous Sources

Table 9.7 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Heating Medium System.

Table 9.7 — Hazardous Sources
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Hazard Source Hazardous Event Effect Control
High Throughout Potential for injury Potential for Lagging for
temperature system due to contact with | personnel injury personnel
Lines and hot surfaces protection
vessels (150°C)

Hot Heating Throughout Potential for injury Potential for Monitoring
Medium under system due to contact with | personnel injury Maintenance
pressure hot liquid
procedures

Hydrocarbon Fuel Gas Potential for injury Potential for Burner Flame
gas under to heater due to contact with | personnel injury Detection
pressure burner hazardous liquids Un-ignited gas Fire and Gas

Loss of release and Detection

containment and potential for

release of fire/explosion
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Hazard Source Hazardous Event Effect Control
flammable gas
Lube oil Heating Loss of Potential for Monitoring
Medium containment personnel injury Mai
Circulation . aintenance
Spills procedures
Pumps
Fire
Contamination
Nitrogen Purging Exposure to Potential for Safety
operations personnel procedures
asphyxiation

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.

Specific Environmental Requirements

To prepare the Heating Medium System for the introduction of hydrocarbon liquids, it is
necessary to remove all air from the system. Nitrogen maybe utilized for this purpose. Similarly,
when preparing equipment for maintenance, nitrogen maybe used to purge hydrocarbons from
the system before breaking containment and introducing air.

When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an Oxygen Content Analyzer to determine the level of oxygen remaining in
the purged system.

When purging is being performed to remove hydrocarbons, a suitable test instrument should be
used, which is capable of detecting hydrocarbons in nitrogen.

WARNING:  NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS.
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN
ENCLOSED AREAS.

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

2002-PDS-115-19-S-001-001 Heating Medium Package Process Data Sheet

2002-PP-909 Commissioning Procedure for Heating Medium
PH-10-OP-SOP-00009 Standard Operating Procedure for Heating Medium
System
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Vendor Documentation

Document Number Document Title

05358-PID Vendor P&ID Heating Medium System
05358-PIPS Vendor P&ID Heating Medium Expansion Vessel
and Pumps
05358-PIHS Vendor P&ID Heating Medium Fired Heater
05358-PIMTS Vendor P&ID Heating Medium Make-up Tank
and Pump

Vendor Operation and Maintenance Guide for ‘HCI' and
‘VHCI' Heaters

Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number Drawing Title
Sinphuhorm GPP UFD — Heating Medium System

Sinphuhorm GPP P&ID — Heating Medium Expansion
Vessel and Pumps

Sinphuhorm GPP P&ID — Heating Medium Fired Heater

PHM-115-FP-007

PHM-115-FE-015

PHM-115-FE-016
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1.0 INTRODUCTION
11 System Purpose/Function

The Instrument Air System is provided to supply oil and water free air at 10barg to the
instrumentation and for pneumatic valve operation around the gas processing plant.

The primary component of the instrument air system is outlined within Paragraph 1.2 Primary
Components.

1.2 Primary Components

Tag No Equipment Title/Description

115-20-S-008A/B Instrument Air Compressor packages

115-20-H-002 Intercooler — intercoolers and aftercoolers are part of the instrument
air compressor package

115-20-V-003A/B Instrument Air Dryers

115-20-V-004A/B Pre -filters

115-20-V-005A/B After-filter

115-20-V-009 Instrument Air Receiver

1.3 Primary Interfaces
Input Interfaces:
. Power Generation and Distribution (refer to Section 13.0 of this OPM)
. PCSS System (refer to Section 14.0 of this OPM)
Output Interfaces:

. Wellpads, Gathering Lines and Main Pipeline A, B, C (refer to Section 1.0A/B/C of this
OPM

. Gas Process, Metering and Export (refer to Section 2.0 of this OPM)

. Glycol Regeneration (refer to Section 3.0 of this OPM)

. Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
. Produced Water Treatment (refer to Section 5.0 of this OPM)

. Flare Systems (refer to Section 6.0 of this OPM)

«  Fuel Gas System (refer to Section 7.0 of this OPM)

. Closed and Open Drains (refer to Section 8.0 of this OPM)

e Heating Medium (refer to Section 9.0 of this OPM)

. Chemical Injection (refer to Section 11.0 of this OPM)

. Fire and Service Water System (refer to Section 12.0 of this OPM)

. Power Generation and Distribution (refer to Section 13.0 of this OPM)
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2.0 SYSTEM DESCRIPTION

21 System Overview
Refer to Figure 10.1 — Instrument Air Simplified Overview Schematic.

The Instrument Air System comprises two 100% capacity compressors, a dessicant dryer
package and an instrument air receiver.

The instrument air dryer package consists of 2 x100% dual tower desiccant heatless type air
dryers. One set of driers will be in service with the other set on standby ready for use if required.
The dryer unit operates with one tower on line the other regenerating. The dryers are
regenerated by the dry air from the on line tower flowing in the opposite direction through the
other bed and exhausting to atmoPig. The changeover is performed automatically.

Air from the dryer package passes through an after-filter to remove any dust carried over in the
air stream.

Dried air passes to the instrument air receiver from the drier package and then on to the
distribution system.

The air quality specifications for the instrument air system are as follows:
o Oil content <0.01ppm wt
o Instrument air dew-point < -6°C from compressor and < -40°C from dryers
o Particles content< 0.005gm/Nm?

o The instrument air receiver has been sized for 15 minutes buffer storage, from 10barg to
5.5barg at continuous instrument usage rate.

o The operating pressure upstream of pressure regulation valves cycle between 7.5barg
and 8.5barg as the compressors load and unload.
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22 Primary Flow Description
Refer to P&IDs:
PHM-115-FE-052 Instrument Air Receiver
PHM-115-FE-053 Instrument Air Distribution
Air is drawn through an inlet filter and an inlet throttle valve into the compressor where it is
compressed to 10barg in two stages. The air from the first stage and second stages passes
through an intercooler and after cooler respectively, upon exiting the coolers the compressed
air passes through an air/water separator to remove condensed water from the air stream.
Air leaving the second stage of the compressor passes through two inlet filters on the dryer
package, which removes oil droplets and particulates from the air stream. The filtered air is
directed to the online tower of the dryer package by the three-way, pneumatically operated inlet
valve. In the drying tower the moisture is absorbed by the desiccant bed and the air is dried to a
target dew-point of -40°C.
The air leaving the drying tower is filtered to remove any desiccant dust carried over from the
dryer before flowing to the instrument air receiver.
The instrument air receiver is used as a buffer device to remove pressure spikes from the
system and to provide reserve capacity in the event of a compressor failure, to allow the safe
shut down of the plant. From here the air is distributed to the plants instrumentation via a ring
main.
Regeneration of the desiccant in the wet tower of the dryer is achieved by depressurising the
tower and then flowing dry air, taken from the dryer outlet, through the desiccant bed and
exhausting to atmoPig through a pneumatic exhaust valve which operates in conjunction with
the three-way inlet routing valve. As the dry air flows through the bed water is released from the
desiccant, absorbed by the dry air and carried to vent.
3.0 EQUIPMENT DESCRIPTION
31 Air Compressors 115-20-CM-001A/B
Refer to P&ID: PHM-115-FE-051 R Instrument Air Generation.
3.1.1 Function
The two ‘oil free’ Instrument Air Compressors 115-20-S-008A/B provide compressed air for use
on instrumentation around the plant and for pneumatic valve operation.
3.1.2 Technical Data
For details of the design and operating parameters, refer to Table 10.1 — Design and Operating
Parameters Air Compressors 115-20-S-008A/B.
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Table 10.1 — Design and Op ing Air Comp 115-20-CM-001A/B
Parameter Design Operating
Pressure 16.5barg 7.5barg to 8.5barg
Temperature (Max/Min) 150°C 30-46°C
Main Motor 64kwW -
Fan Motor 3kW -
Capacity 397Nme/hr (2x100%)
313 Technical Description

Each Atlas Copco ZT55-90-FF compressor is comprised of the following components housed
in a steel enclosure.

Inlet-filter

Two stage compressor
Fin fan intercooler

Fin fan aftercooler
Finfan lube oil cooler
Air/Water Separators

Intake Filter

Air enters the compressor through an intake filter to prevent particulates entering the
compressor. The filter is a corrugated fabric type filter element in a light metal container.

Compressors

The compressors are oil free, screw-type air compressors with two stages of compression and
a variable speed drive. Air enters through a pneumatically controlled suction valve which shuts
off air flow to the first stage compressor to unload the unit. The actuator of the suction valve
also vents the air from the final compressor stage discharge when the compressor is unloaded.

Air is compressed by the first (LP) stage screw compressor, which has two intermeshing
helicoidal rotors, one with four lobes, and the other with six flutes. A timing gear on the end of
each rotor ensures there is no contact between the two rotors whilst maintaining clearances. Air
is progressively compressed as it is forced along the casing by the rotors.

The second (HP) stage compressor is similar in design and operation to the LP compressor.

The two compressors are driven through a gear box, by a single variable speed electric motor.
Varying the speed of the motor controls the throughput of the compressor.

Lubrication for the compressor rotor bearings is provided by a lube oil pump driven by the
compressor motor, which draws oil from a sump. In addition to providing lubrication the oil is
also used to cool the compressor casings.

Lube oil from the pump is passed through a cooler before flowing through the HP and

LP compressor casings. A temperature control valve is provided to bypass the cooler when the
oil is cold. Oil from the casings is fed through a filter before flowing to the rotor bearings.
Pressure of the supply to the bearings is regulated by a pressure control valve, which dumps oil
back to the sump. The bearing housings also drain directly back to the sump.
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3.2

Coolers

Air from the discharge of the two stages passes through a fin fan cooler. The fin fan coolers are
cooled with air provided by a fan driven by an electric motor. The unit has three separate
coolers; an intercooler, aftercooler and lube oil cooler. Each cooler has finned tubes to provide
maximum heat transfer. The hot air exhausts through a grill in the side of the compressor
enclosure.

Liquid Separators

Cooled air from the intercooler and aftercooler pass to individual separators where condensed
liquids are separated from the air stream. Each separator is fitted with an electronically
controlled condensate drain.

For details of the instrument air control and protection, refer to Paragraph 4.0 Instrumentation
and Control.

Instrument Air Dryer Package 115-20-V-003A/B

Refer to P&ID: PHM-115-FE-052 Instrument Air Receiver.

3.21 Function

The Atlas Copco, Model CD-140 Desiccant Dryer Package 115-20-V-003A/B is used to dry the
compressed air from the compressors to reduce the water dew point to -40°C to meet the
instrument air specification.

3.2.2 Technical Data

For details of the design and operating parameters, refer to Table 10.2 — Design and Operating
Parameters Pre-Filters 115-20-W-004A/B.

Table 10.2 - Design and Operating Parameters Pre-Filters 115-20-W-004A/B
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Parameter Design Operating
Pressure 16.0barg 5.9barg to 10.0barg
Temperature 66°C 30°C to 46°C
First Pre-filter efficiency <0.5ppm oil and -

<1 micron solids
Second Pre-filter efficiency <0.01ppm oil and -
<0.01 micron solids
Capacity 540m?/hr -

For details of the design and operating parameters, refer to Table 10.3 — Design and Operating
Parameters Instrument Air Dryers 115-20-V-003A/B.

Table 10.3 — Design and O i Dryer 115-20-V-003A/B
Parameter Design Operating
Pressure 11.0barg 5.8barg to 10.0barg
Temperature 60°C 30°C to 46°C
Capacity 346Nm>3/hr -
Power 0.01kW -

For details of the design and operating parameters, refer to Table 10.4 — Design and Operating
Parameters After-Filters 115-20-W-005A/B.

Table 10.4 — Design and Operating Parameters After-Filters 115-20-W-005A/B

Parameter Design Operating
Pressure 16.0barg 5.6barg to 10.0barg
Temperature 66°C 30°C to 46°C
Efficiency <1.0 micron solids -
Capacity 540m3/hr -
3.23 Technical Description

Prefilters

The pre-filters consist of two stages of filtration. The first filter is a micro-fibore mat surrounded
by a coalescing filter sheath that coalesces any liquid aerosols and oil present in the air stream.

The second filter is a cartridge type filter to remove any oil content down to less than
0.05mg/m3. The two filters are mounted on the inlet piping at the dryer skid.

Dryers
Each dryer has two cylindrical drying towers rated for a throughput of 346Nm3/hr and having a

design pressure of 11.0barg. The towers operate one on line drying and the second offline in
the regeneration cycle.

Each tower has a desiccant bed supported on a grill within the tower. Wet air is routed to the
bottom of the duty dryer by an actuated three-way valve.

The three-way valve is positioned by operation a one of two solenoid valves controlled from the
dryer control panel. The dry air leaves the tower through a check valve and flows to the on skid
after filter.

Air is taken from upstream of the check valve to be used as purge air and control air to actuate
the valves in the package.

The wet tower is depressurised prior to regeneration by an exhaust valve on the inlet pipe at the
bottom of the chamber. The exhaust valve is actuated pneumatically by air from the solenoid
valve, which controls the three-way valve. The arrangement is such that the exhaust valve
opens on the tower that is not selected as the drying tower.

The exhaust valve is opened by pressurising the diaphragm. To ensure that the exhaust valve
is not opened before the three-way valve has closed the air inlet to the tower, there is a
restrictor on the control air to the exhaust valve to delay operation. The restrictor has a bypass
with a check valve to allow immediate closure when the signal is removed.

Control of the air dryers is through a local control panel.
After Filters

The after filters are a pair of duplex cartridge type filters provided to remove any desiccant fines
from the air stream. The filters remove solid particles of a size greater than 1 micron. Change
over is through a single lever, which operates two three-way valves.
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3.3 Instrument Air Receiver 115-20-V-009
3.31 Function
Refer to P&ID: PHM-115-FE-052 Instrument Air Receiver.
Instrument Air Receiver 115-20-V-009 provides a buffer to maintain the supply of instrument air
on loss of the compressors to enable the plant to be shut down safely.
3.3.2 Technical Data
For details of the design and operating parameters, refer to Table 10.5 — Design and Operating
Parameters Instrument Air Receiver 115-20-V-009.
Table 10.5 — Design and O i Air
115-20-V-009
Parameter Design Operating
Pressure 16.5barg 5.5barg to 10.0barg
Temperature 0°C/90°C 30°C to 46°C
Capacity 31.6m* -
3.33 Technical Description
The vessel is a vertical cylindrical vessel 2.8m inside diameter and a height from T/T
of 4.2m. The vessel is constructed from carbon steel and has an epoxy lining to prevent
corrosion, which could create solid deposits resulting in contamination of the instrument air. In
the side of the vessel there is a 600mm man way to allow access for inspection.
Air enters the vessel through an 80mm nozzle on the side of the vessel and leaves through a
80mm nozzle on the top of the vessel. The vessel has a 50mm nozzle in the base to allow any
collected liquid to be drained manually.
The vessel has a local Level Gauge 115-20-LG-101 to indicate presence of liquid in the vessel
and a local Pressure Indicator, 115-20-PG-101 which indicates vessel pressure.
3.4 Instrument Air Distribution
3.41 Function
Refer to P&ID: PHM-115-FE-052 Instrument Air Receiver.
Instrument Air distribution system delivers air to the users around the plant at the required
pressure.
34.2 Technical Description
Air flows into the distribution system from the air receiver through an 80mm line.
The supply pressure is maintained at 7barg by Pressure Regulator 115-20-PCV-101.
A bypass is provided around the regulator to allow the valve to be removed from service for
maintenance.
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4.0

4.1

INSTRUMENTATION AND CONTROL

Instrument Air Compressor Package 115-20-S-008A/B

411 Instrument Air Compressor Control Panel

The Advanced Elektronikon Control and Monitoring System controls the operation of the
instrument air compressors. The compressor and blower motors are normally operated
at i but can be lly from the local panel.

The start and stop signals for the compressor motor are generated by ESHH91 and KGL93
respectively. The blower motor is started through ESHH92 and stopped along with the
compressor motor.

The Advanced Elektronikon Control communicates with the DCS to provide control and
monitoring from the control room.

The controller has the following controls and indicators:

Liquid Crystal Display

The LCD presents data on four lines of characters:

Data Description

Data Reading

Status

F Key function for the three function buttons, F1, F2 and F3 located below the LCD
Stop/Start Pushbuttons

The Stop/Start Pushbuttons are located to the left of the LCD and allow a local stop or start
from the control panel when the unit is selected for local manual operation.

Curser Keys

Three keys located to the right of the LCD can be used to make selections on the LCD.

41.2 Instrument Air Pressure Control
Refer to P&ID: PHM-115-FE-052 Instrument Receiver.

Automatic operation uses the signal from the pressure controller 115-20-PIC-101 monitors the
air receiver pressure through two pressure transmitters, 20-PT-101A/B and controls the speed
of the compressor motor to regulate the pressure in the receiver.

The controller also provides signals to stop and start the compressors if the pressure goes
outside of the control range. The control signals and settings are as follows:

L1 set at 7.25barg starts the lead compressor

L2 set at 7.0barg starts the lag compressor if the pressure continues to fall due to failure of the
lead compressor or excessive demand

H1 set at 9.25barg stops the lag compressor

H1 set at 9.9barg stops the lead compressor
413 Compressor Control and Monitoring
Refer to Atlas Copco Vendor Drawing ZT-55 — 90.
Inlet Differential Pressure Monitoring

The Differential Pressure across the compressor air inlet is monitored by PDIT-102 which
provides local indication and indication with a low pressure alarm at the local panel.
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4.2

4.3

1st and 2nd Stage Comp Di u

The first and second stage compressor discharge pressures are monitored by PT-18,
and the PT-29, respectively. The transmitters provide indication on the local panel.

1st and 2nd Stage Comp. Di ge Temp itoring

The first and second stage compressor discharge temperatures are monitored by TT-18, TSH-
18, TSHH-18 and TT-29, TSH-29, TSHH-29 respectively. The transmitters provide indication on
the local panel and the switches provide high temperature alarm and trip signals to the local
panel.

1st and 2nd Stage Comp Casing Te itoring

The first and second stage compressor casing temperatures are monitored by TI-11, TSH-11,
TSHH-11 and TI-21, TSH-21, TSHH-21 respectively. The transmitters provide indication on the
local panel and the switches provide high temperature alarm and trip signals to the local panel.
1st and 2nd Stage Liquid Drain Device Level Monitoring

Control for the liquid drain devices is provided by LC-17 for the first stage and LC-28 for the
second stage. The controllers also provide a high level alarm LSH-17 and LSH-28 at the local
panel.

Oil Pressure Control Indication

Lube oil pressure is monitored by PT-45 which provides indication at the local panel.
The transmitter signal is also used to generate a low pressure alarm, PSL-45, and a low
pressure trip signal PSLL-45 at the local panel.

Dryer Package 115-20-V-003A/B

Refer to P&ID: PHM-115-FE-052 Instrument Air Receiver.

4.21 Dryer Control

The switching of the dryers is controlled through a timer in the local control panel, which
controls the operation of the three-way valve and the exhaust valves.

Pressure transmitters PT-01 and PT-02 on the A and B provide indication at the local control
panel as to which tower is on line.

4.2.2 Pre Filter and After Filter Differential Pressure Monitoring

The Differential Pressure across the Pre Filters is monitored by DP-01 and DP-02, which
provides an alarm on high differential pressure.

The Differential Pressure across the After Filters is monitored by DP-03, which provides an
alarm on high differential pressure.

423 Instrument Air Dew Point Monitoring

The air quality is monitored by dew point monitored by analyser 20-MT-102A/B which provides
indication of dew point and a high dew point alarm of the DCS.

Instrument Air Receiver 115-20-V-009

Refer to P&ID: PHM-115-FE-052 Instrument Air Receiver.

431 Pressure

The pressure in the air receiver is monitored by pressure transmitters’ 20-PT-101A/B which
provide the signals for compressor pressure control. (See Paragraph 4.1.2).

Pressure transmitter 20-PT-103 provides a high pressure trip signal to the SDS to stop all air
compressors on high system pressure.
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Over pressure protection for the Instrument Air Receiver is provided by pressure relief valve 20-
PSV-101 set to relieve to atmoPig at 16.5barg.

4.4 Instrument Air Distribution System
4.4.1 Pressure
The pressure in the instrument air distribution system is monitored by Pressure Transmitters
20-PT-102A,Band C.
The signals from the transmitters are used to generate low pressure trip signals in the SDS
system, which applies 2003 voting to the signals and performs the necessary executive actions
identified on the cause and effect charts.
5.0 ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS
5.1 General EHS Requirements
51.1 Chemicals
The environmental issues that are relevant to the Air System are primarily based around the
disposal of spent absorbent media and the subsequent recharging of the columns.
The activated alumina adsorbent is not in itself dangerous but is should be handled according
to the manufacturer’s Material Data Sheet (MDS).
51.2 Hazardous Sources
Table 10.6 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Instrument Air System.
Table 10.6 — Hazardous Sources
Hazard Source Hazardous Event Effect Control
High noise Driers Blow-down Potential for Silencers fitted
personnel injury to
blow-downs
5.2 Specific Health and Safety Requirements
The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate
health, environment and safety procedures that are designed to minimise the potential risk of
harm or injury to personnel, while also promoting safe working practices.
53 Specific Environmental Requirements
There are no specific environmental requirements for the Instrument Air Systems.
The instrument air facility is designed to compress air and transport it to the process
instruments and pneumatic valves, only dry oil-free air is used and it has no impact on the
environment.
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6.0

6.1

6.2

6.3

REFERENCE INFORMATION

Company Documentation

Document Number Document Title

2002-PP-910

Instrument Air Commissioning Procedure

2002-PDS-115-20-S-008-036-2 Instrument Air Package Process Datasheet
2002-PDS-115-20-V-009-026-1 Instrument Air Receiver Process Datasheet

PH-10-OP-SOP-00010 Standard Operating Procedure for The Instrument Air

System

Vendor Documentation

Document Number Document Title

2002 PO 4119 01 REC 016 Atlas Copco Instrument Air Compressor and
Air Dryer

Engineering Drawings (PFDs, UFDs and P&IDs)

Drawing Number
PHM-115-FP-013
PHM-115-FE-051

Drawing Title

Sinphuhorm GPP PFD — Instrument Air System

Sinphuhorm GPP P&ID - Instrument Air Generation

PHM-115-FE-052
PHM-115-FE-053

Sinphuhorm GPP P&ID — Instrument Air Receiver
Sinphuhorm GPP PFD — Instrument Air Distribution
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1.0 INTRODUCTION
11 System Purpose/Function

The Hydrate Inhibitor Dosing System is designed to prevent and or remove hydrates in various
sections of the process.

Hydrates are solid crystalline mixtures of water and small gas molecules, such as those found in
natural gas. They are formed at low temperatures and high pressures typically in gas
transportation or processing systems where water is present. It is the tendency of gas hydrates
to cause blockages in pipelines that necessitates the addition of hydrate inhibitors to prevent
hydrate formation.

The typical lower weight molecules that combine with water to form hydrates are:
Methane

Ethane

Propane

Butane

Isobutane

Methanol is the hydrate inhibitor utilised in the Hydrate Inhibitor Dosing System at Sinphuhorm.
Methanol is a thermodynamic hydrate inhibitor, which acts by altering the chemical potential of
the hydrate so that the hydrate formation range is shifted to lower temperatures and higher
pressures.

Primary Components

Tag No Equipment Title/Description
115-64-T-004 Hydrate Inhibitor Storage Tank
115-64-PM-008 Hydrate Inhibitor Dosing Pump
115-64-PM-009 Hydrate Inhibitor Dosing Pump

Primary Interfaces
Input interfaces:

e PCSS System (refer to SOP Volume 14 Process Control and Safety System
Output interfaces:

* Gas Process, Metering and Export (refer to Section 2.0 of this OPM)
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2.0

21

22

3.0

31

SYSTEM DESCRIPTION

System Overview
Refer to Figure 11.1 — Chemical Injection System Simplified Overview Schematic.

Hydrate inhibitor is stored in Hydrate Inhibitor Storage 115-64-T-004 and supplied to
the following locations on the gas processing facilities by the Hydrate Inhibitor Dosing Pump
115-64-PM-008 and 64-PM-009:

Slug catcher gas outlet upstream of 115-00-PCV-102 to the flare header

Upstream of slugcatcher gas outlet upstream of 115-13-PCV-110A/B to the process
Upstream of JT Valves 115-00-PCV-111A/B

Upstream of Gas/Gas Exchanger 115-00-H-004

Internal Sparger of Gas/Gas Exchanger 115-00-H-004

The Low Temperature Separator 115-00-V-010 liquid outlet

Primary Flow Description

Refer to P&IDs:

PHM-115-FE-002 Slug Catcher
PHM-115-FE-008 Gas/Gas Exchanger
PHM-115-FE-009 LT Separator
PHM-115-FE-017 Fuel Gas System
PHM-115-FE-091 Hydrate Inhibitor Dosing System

Hydrate inhibitor is stored in Hydrate Inhibitor Storage Tank 115-64-T-004 and supplied at
adjustable dosing rates by the Hydrate Inhibitor Dosing Pump 115-64-PM-008/009 at pressures
between 40barg and 90barg to the dosing points listed in Paragraph 2.1 System Overview.

EQUIPMENT DESCRIPTION

Hydrate Inhibitor Storage Tank 115-64-T-004

Refer to P&ID: PHM-115-FE-091 Hydrate Inhibitor Dosing System.

3141 Function

Hydrate Inhibitor Storage Tank 115-64-T-004 is designed for the safe storage of methanol.
3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 11.1 — Design and Operating
Parameters Hydrate Inhibitor Storage Tank 115-64-T-004.

Table 11.1 - Design and Operating Parameters Hydrate Inhibitor Storage Tank
115-64-T-004

Parameter Design Operating
Pressure Liquid Full ATM

Temperature 65°C Ambient

Capacity 2.8m
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3.2

313 Technical Description

The Hydrate Inhibitor Storage Tank 115-64-T-004 is 1.5m wide x 1.5m long x 1.5m high and
constructed from stainless steel material.

The tank is provided with an inspection hatch, a ‘normally closed’ drain valve and a vent with
flame arrestor at a safe location.

A 50mm fill valve is positioned on the top of the tank, which is grade level.

An overflow is provided on the tank with a 300mm siphon breaker. The skid drain is led away to
the open hazardous drain header.

The tank level can be viewed locally on Level Gauge 115-64-LG-101.

Hydrate Inhibitor Dosing Pump 115-64-PM-008/009
Refer to P&ID: PHM-115-FE-091 Hydrate Inhibitor Dosing System.
3.241 Function

Hydrate Inhibitor Dosing Pump 115-64-PM-008/009 supplies methanol to the slug catcher gas
outlet upstream of 115-00-PCV-102, slug catcher gas outlet upstream of 115-13-PCV-
110A/B, upstream of the JT valves 115-00-PCV-111A/B, inlet to the Gas/Gas Exchanger
115-00-H-004, Internal Sparger of Gas/Gas Exchanger 115-00-H-004 and the Low
Temperature Separator 115-00-V-010 liquid outlet.

322 Technical Data

For details of the design and operating parameters, refer to Table 11.2 — Design and Operating
Parameters Hydrate Inhibitor Dosing Pump 115-64-PM-008/009.

Table 11.2 — Design and Operating Parameters Hydrate Inhibitor Dosing Pump
115-64-PM-008/009

Parameter Design Operating
Pressure 94 .4barg 40barg/90barg
Temperature 65°C Ambient
Capacity 351h
Power 0.75kW
3.23 Technical Description

Hydrate Inhibitor Dosing Pump 115-64-PM-008/009 is a motor driven, positive displacement,
variable stroke diaphragm pump, which is started, stopped and with stroke length adjustment
made locally at the pump.

The pump is fitted with a suction strainer, a calibration gauge, a discharge pulsation damper and
is constructed stainless steel for pump material and carbon steel for the crankcase.

The pump discharge pressure can be viewed locally on Pressure Gauge 115-64-PG-101 for
115-64-PM-008 and Pressure Gauge 115-64-PG-102 for 115-64-PM-009.

For details of the hydrate inhibitor dosing pump control and protection, refer to Paragraph 4.0
Instrumentation and Control.
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4.0

41

4.2

5.0

5.1

INSTRUMENTATION AND CONTROL

Hydrate Inhibitor Storage Tank 115-64-T-004

Refer to P&ID: PHM-115-FE-091 Hydrate Inhibitor Dosing System.

411 Level Monitoring and Protection

Low level protection is provided by Level Switch 115-64-LS-102 which initiates Level Alarm Low
115-64-LALL-102 in the Shutdown System (SDS). The low level alarm is repeated on the DCS.
Hydrate Inhibitor Dosing Pump 115-64-PM-008/009

Refer to P&ID: PHM-115-FE-091 Hydrate Inhibitor Dosing System.

4.21 Pressure Protection

Overpressure protection for pump blocked outlet case is provided by Pressure Relief Valve 115-
64-PSV-101 set to relieve at 94.4barg, and returning the chemical to the storage tank.

422 Pump Operation

The pump is started and stopped locally; individually pump 115-64-PM-008 can manual stop via
DCS and stroke length/injection rate is manually adjusted at the pump.

Level Alarm Low 115-64-LALL-102 in the storage tank will inhibit a start of the pump and will trip
the pump if it is running.

ENVIRONMENTAL, HEALTH AND SAFETY REQUIREMENTS

General EHS Requirements

511 Chemicals

The following chemical is used in this system, or may be present under upset conditions:
Methanol

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.

5.1.2 Hazardous Sources

Table 11.3 — Hazardous Sources lists potential hazardous sources that may be present under
upset conditions affecting the Condensate Treatment, Storage and Export System.
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5.2

Table 11.3 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
Liquid Dosing points Potential for injury Potential for Fire and Gas
hydrocarbons due to contact with | personnel injury Detection
under pressure hazardous liquids

Loss of
containment and Un-ignited liquid
release of release and
flammable liquids potential for gas
release and
fire/explosion
Hydrocarbon Dosing points Potential for injury Potential for Fire and Gas
gas under due to contact with | personnel injury Detection
pressure hazardous liquids Un-ignited gas
Loss of release and
containment and potential for
release of fire/explosion
gas
Low LT Separator, Potential for injury Potential for Lagging for
temperature Gas/Gas due to contact with | personnel injury personnel
Lines and Exchanger cold surfaces protection
vessels (-35°C)
Methanol under | Throughout Potential for injury | Potential for Gas
pressure system due to contact with | personnel injury Treatment,
hazardous liquids Un-ignited liquid Metering and
Loss of release and Export
containment and potential for Fire and Gas
release of fire/explosion Detection
flammable liquids
Lube oil Hydrate Loss of Potential for Monitoring
Inhibiter Dosing | containment personnel injury Maintenance
Pump o Spills procedures
o Fire
* Contamination
Nitrogen Purging Exposure to Potential for Safety
operations personnel procedures

asphyxiation

Specific Health and Safety Requirements

The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.
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5.3 Specific Environmental Requirements
To prepare the Chemical Injection System for the introduction of methanol, it is necessary to SECTION 12.0
remove all air from the system. Nitrogen maybe utilised for this purpose. Similarly, when FIRE AND SERVICE WATER SYSTEM
preparing equipment for maintenance, nitrogen maybe used to purge the system before
breaking containment and introducing air.
When purging the system of air prior to introduction of hydrocarbons, the atmoPig in the system
should be tested with an Oxygen Content Analyzer to determine the level of oxygen remaining in 1.0 INTRODUCTION 331
the purged system. 1.1 System Purpose/Function 331
When purging is being performed to remove hydrocarbons, a suitable test instrument, which 1.2 Primary Components 331
uses thermal conductivity or infra-red absorption, capable of detecting hydrocarbons in nitrogen. 1.3 Primary Interfaces 331
Pelister type instruments cannot be used, as they require at least 13% oxygen to operate.
2.0 SYSTEM DESCRIPTION 332
WARNING: NITROGEN IS AN ASPHYXIANT, AND IS COLOURLESS AND ODOURLESS: 21 s o . 332
RAPID AND UNRECOGNISED LOSS OF CONSCIOUSNESS CAN OCCUR IN 1 System Overview........
PERSONS EXPOSED TO A NITROGEN-ENRICHED ATMOPIG. WHEN USING 2.2 Primary Flow Description 334
NITROGEN, CARE SHOULD BE TAKEN TO ENSURE THAT NITROGEN
ESCAPES ARE DISPERSED AND NOT ALLOWED TO COLLECT IN 3.0 EQUIPMENT DESCRIPTION 334
ENCLOSED AREAS. 3.1  Fire Water Storage Tank 115-32-T-003 334
3.2  Fire Water Jockey Pump 115-32-PM-006. 335
6.0 REFERENCE INFORMATION 3.3  Fire Water Pumps 115-32-PM-005A/B 336
3.4 3% Foam Concentration Deluge Skid 337
6.1 Company Documentation 3.5  Fire Water Distribution 337
Document Number Document Title 3.6  Service Water Pumps 115-17-PM-001A/B 339
PDS-115-64-5-011-040 Hydrate Inhibitor Package Process Data Sheet 4.0 INSTRUMENTATION AND CONTROL 340
- - — 4.1  Fire Water Storage Tank 115-32-T-003 340
PH-10-OP-SOP-00011 Standard Operating Procedure for The Chemical Injection 42 Fire Water Jockey Pump 115-32-PM-006 340
4.3  Electric Fire Water Pump 115-32-PM-005A 340
6.2 Vendor Documentation 4.4 Diesel Fire Water Pump 115-32-PM-005B 341
D  Namb > T 4.5 3% Foam Concentration Deluge Skid 342
ocument Number ocument Title 46 Fire Water Distribution Main 342
- 4.7  Service Water Pumps 115-17-PM-001A/B 343
5.0 ENVIRONMENTAL, health and Safety REQL TS 343
6.3 Engineering Drawings (PFDs, UFDs and P&IDs) 5.1 General EHS Requi 343
- - - 5.2 Specific Health and Safety Requireme 344
Drawing Number Drawing Title 5.3 Specific Environmental Requil 344
PHM-115-FP-015 Sinphuhorm GPP UFD — Hydrate Inhibitor Dosing System 6.0 REF E INFORMATION 344
PHM-115-FE-002 Sinphuhorm GPP P&ID — Slug Catcher 6.1 Hess Corporation Company Doct i 344
PHM-115-FE-008 Sinphuhorm GPP P&ID — Gas/Gas Exchanger 6.2 Vendor Documentation 345
6.3 Engineering Drawings (PFDs, UFDs and P&IDs) 345
PHM-115-FE-009 Sinphuhorm GPP P&ID — LT Separator
PHM-115-FE-017 Sinphuhorm GPP P&ID — Fuel Gas System
PHM-115-FE-091 Sinphuhorm GPP P&ID — Hydrate Inhibitor
Dosing System
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TABLES 1.0 INTRODUCTION
Table 12.1 — Design and Operating Parameters Fire Water Storage Tank 115-32-T-003
Table 12.2 — Design and Operating Parameters Jockey Pump 115-32-PM-006. 11 System Purpose/Function
3‘5:8 Ei - ges!gn ang gpera:!ng Earame:ers ;L;eFWaterCPumpst1‘1_5—3%—P|M-005A/B The function of the Fire Water System is provided to control fires and provide cooling through
ave 124 - Design and Hperating harame ers 9/ oam Loncentration Deluge ... fixed systems, and through equipment provided for intervention by the fire teams. The fire
Table 12.5 — Design and Operating Fire Water Distribution "~ : . : :
Table 12.6 — Desi d 0! ting P ters Service Water P 115-17-PM-001A/B fighting system provides a supply of water through a ring main to various water deluge skids and
T:bl: 127 B H:ilagrr;::s Sopu?'rrimg arameters Service Water Pumps 115-17-PV- - a foam deluge skid. Monitors, hose reels and hydrants are situated throughout the site.
The function of the Service Water System is to provide a continuous supply of fresh water via
FIGURES the utility main to the CCR and Admin buildings, the warehouse and workshop.
Figure 12.1 — Fire and Service Water Overview 333 The primary components of the systems are outlined within Paragraph 1.2 Primary Components.
1.2 Primary Components
Tag No Equipment Title/Description
115-32-T-003 Fire Water Storage Tank
115-32-PM-005A Electric Fire Water Pump
115-32-PM-005B Diesel Fire Water Pump
115-32-PM-006 Fire Water Jockey Pump
115-17-PM-001A/B Service Water Pumps
115-32-T-007(A-J) 3% Foam Concentrate Tanks Package
1.3 Primary Interfaces
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This System must be in full operation before any process system is brought on line as it
interfaces with all of the systems as follows:

Wellpads, Gathering Lines and Main Pipeline A, B, C (refer to Section 1.0 A/B/C of
this OPM)

Gas Process, Metering and Export (refer to Section 2.0 of this OPM)

Glycol Regeneration (refer to Section 3.0 of this OPM)

.

Condensate Treatment, Storage and Export (refer to Section 4.0 of this OPM)
Produced Water Treatment (refer to Section 5.0 of this OPM)
Flare Systems (refer to Section 6.0 of this OPM)

Fuel Gas System (refer to Section 7.0 of this OPM)
Closed and Open Drains (refer to Section 8.0 of this OPM)
Heating Medium (refer to Section 9.0 of this OPM)
Instrument Air System (refer to Section 10.0 of this OPM)

Chemical Injection (refer to Section 11.0 of this OPM)

Power Generation and Distribution (refer to Section 13.0 of this OPM)
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21

SYSTEM DESCRIPTION

System Overview
Refer to Overview Figure 12.1.

The Fire Water System is provided to fight and control fires automatically through fixed systems,
and through equipment provided for intervention by the fire teams. The system provides a
continuous available supply of water at a minimum pressure of 7barg through the ring main to
the water deluge skids in the process areas.

Firewater monitors, hose reels and hydrants are similarly supplied from the firewater ring main and
situated throughout the site. Foam monitors are also supplied with firewater from the fire main
with foam induced from their respective local 3% AFFF concentrate tanks.

A 3% AFFF concentrate package provides foam for the condensate loading bays. Activation of
this package is by manual operation by the operator/fire team member or by control room
operator acti to spray the loading bay deluge system via push button at the
control room auxiliary console.

The Service Water System provides a continuous supply of fresh water at a pressure of 6.5barg
to the service water users in the CCR and administration buildings, the warehouse, workshop and
for site landscape watering.
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Figure 12.1 - Fire and Service Water Overview
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22 Primary Flow Description
2241 Fire Water
Refer to P&IDs:
PHM-115-FE-039 Deluge Process Area and Slug Catcher
PHM-115-FE-041 Fire Water Storage
PHM-115-FE-042 Fire Water Pumps
PHM-115-FE-043 Fire Water Distribution
PHM-115-FE-044 Fire Water Jockey Pump
Fire water is drawn from Storage Tank 115-32-T-003 by Jockey Pump 115-32-PM-006 to
maintain the fire water ring main pressure and thereby available to supply all areas of the site with
Fire Water on demand. The main operates with a continuous pressure of 7barg by operation of
the jockey pump and the minimum flow line aligned back to the storage tank. The minimum flow
line is fitted with an orifice plate allowing a continuous flowrate of 3.8m*/hr to return to storage.
The main fire water pumps operate in parallel with the jockey pump and will start on a pressure
dip in the main. Electric Fire Water Pump 115-32-PM-005A is set to start at a fire main pressure
of 5.5barg, if the pressure continues to fall to 5barg then the diesel driven Fire Water Pump 115-
32-PM-005B will start. When a main fire water pump is running the fire water main pressure will
be approximately 9barg.
222 Service Water
Refer to P&IDs:
PHM-115-FE-045 Service Water Pumps
PHM-115-FE-046 Service Water Distribution
Service water is drawn from the fire water storage tank by the duty selected Service Water Pump
115-17-PM-001A/B and is pumped to service water distribution header at a continuous pressure
of 6.5barg for users. If the duty pump should fail then the standby pump will automatically start.
3.0 EQUIPMENT DESCRIPTION
31 Fire Water Storage Tank 115-32-T-003

Refer to P&ID: PHM-115-FE-041 Fire Water Storage.

3141 Function

The fire water storage tank stores fresh water to supply the fire water and service water systems.
3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 12.1 — Design and Operating
Parameters Fire Water Storage Tank 115-32-T-003.

Feb.2016 Rev.3

UNCONROLLED when printed, visit PTTEP Intranet for latest version Page 334 of 364

3.2

Table 12.1 — Design and Operating Parameters Fire Water Storage Tank
115-32-T-003
Parameter Design Operating
Pressure Full of liquid Atmospheric
Temperature (Max/Min) 65°C/0°C Ambient
Capacity 2083m? 1774m?
313 Technical Description

The fire water storage tank is a cylindrical, vertical vessel with a cone roof, and a centrally raised
cone shaped base. The tank has an inside diameter of 16.45m and has a height of 9.8m. The
tank operates at atmospheric pressure.

A 200mm diameter vent is fitted to the top with a bird and insect screen. A 600mm man way on
the top of the vessel provides access to the internals.

The tank can be filled by hose connection from road tanker at grade or from an alternate water
supply source to the 150mm diameter inlet nozzle. The 300mm diameter fire water pump outlet is
located 150mm up from the base of the tank.

The service water take off point is 100mm diameter and positioned 8000mm up from the base of
the tank thereby preserving a minimum quantity of 1700m?* of water for the Fire Water System.

A 150mm diameter overflow is located 9150mm up from the base of the tank, and a 100mm
diameter drain complete with ‘locked closed’ valve leads to the stormwater drain.

For details of the Fire Water Storage Tank Control and Protection, refer to Paragraph 4.0
Instrumentation and Control.

Fire Water Jockey Pump 115-32-PM-006

Refer to P&ID: PHM-115-FE-044 Fire Water Jockey Pump.

3.21 Function

Fire Water Jockey Pump 115-32-PM-006 is used to maintain the fire water main at a constant
pressure of 7barg.

322 Technical Data

For details of the design and operating parameters, refer to Table 12.2 — Design and Operating
Parameters Fire Water Jockey Pump 115-32-PM-006.

Table 12.2 — Design and Operating Parameters Jockey Pump 115-32-PM-006

Parameter Design Operating
Pressure 10.8barg 7.0barg
Temperature 010 65°C Ambient
Capacity 30m*hr @ 7.0barg Up to 30m*hr @ 7.0barg
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3.23

Technical Description

The jockey pump is a vertical multi-stage pump manufactured by Aurora (USA), Model 395A-5,
driven at 2880rpm by a 15hp electric motor. The motor is manufactured by US Motors, Type
C.

Jockey pump is meant to keep the ring main pressure above 7 barg and will shut off around 9
barg.

Pressure Gauges 32-PG-107 and 32-PG-106 provide local indication of the pump suction and
discharge pressure respectively.

33 Fire Water Pumps 115-32-PM-005A/B

3.31

Function

Refer to P&ID: PHM-115-FE-042 Fire Water Pumps.

The function of the firewater pumps is to be available to start and supply a high volume of water
on demand in the event of a fire situation.

3.3.2

Technical Data

For details of the design and operating parameters, refer to Table 12.3 — Design and Operating
Parameters Fire Water Pumps 115-32-PM-005A/B.

Table 12.3 - Design and Operating Parameters Fire Water Pumps 115-32-PM-005A/B
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3.4

General

A test line is positioned on the common discharge of both pumps routed back to the storage tank.
The line is fitted with an orifice plate sized for a full pump flow during pump tests. Each fire water
pump is provided with its own isolation valve to this line which is normally closed.

3% Foam Concentration Deluge Skid

3.4.1 Function

Refer to P&ID: PHM-115-FE-039 Deluge Process Area and Slug Catcher.

The foam concentrate deluge skid consists of a foam concentrate tank together with a foam
proportioner supplied with firewater. When placed in operation the foam concentrate deluge skid
provides a foam blanket to the Loading Bay.

3.4.2 Technical Data

For details of the design and operating parameters, refer to Table 12.4 — Design and Operating
P.

3% Foam Cor Deluge.
Table 12.4 — Design and Op: ing P 3% Foam C ion Deluge
Parameter Design Operating
Pressure - The Fire Ring Main Pressure
Temperature Ambient Ambient
Capacity 0.5m* -
343 Technical Description

Parameter Design Operating
Pressure 10.8barg 9.0barg
Temperature 0to 65°C Ambient
Capacity 370m%hr each @ 9.0barg -
3.33 Technical Description

Electrical Driven Pump

The pump is a horizontal split case single stage pump manufactured by Aurora (USA), Model 6-
481-11HH, driven at 2950rpm by a 200hp electric motor. The motor is manufactured by US
Motors, Type TEFC.

Diesel Driven Pump

The pump is a horizontal split case single stage pump manufactured by Aurora (USA), Model 6-
481-18B, driven at 1750rpm by a 202hp diesel driver. The diesel engine driver is a 6-cylinder
inline unit manufactured by Cummins, Model CFP83-F10.

The diesel engine is started by a battery powered electric start motor. The two sets of lead acid
batteries (200Amp/hr) are charged by the engine driver’s alternator when the driver is running, or
the automatic battery charger powered from the emergency switchboard when on standby. The
batteries provide sufficient capacity to maintain cranking speed through a 6-minute cycle (15
seconds cranking followed by 15 seconds rest in 12 consecutive cycles).

The diesel fuel oil storage tank for the driver has sufficient capacity to allow the diesel driver to
run on full load for at least 8 hours.
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The 3% foam concentration storage tank is a horizontal tank with hemispherical ends. Access
ways are located at each end, together with a manway on the top of the tank. The AFFF fill point
to the internal bladder is positioned on the top manway.

The annulus area between the bladder and internal wall of the tank contains firewater which when
the isolation valve from the fire ring main is opened will experience full fire ring main pressure to
force out the foam concentrate to the proportioner. The tank is normally isolated from fire ring
main pressure fluctuations by isolation of the valve from the fire ring main.

The isolation valves from the foam tank and between the foam tank and the proportioner are
pinned in the normal operating positions.

Sight Glass 115-32-LG-101 is located on the side of the tank.

The tank is protected from over-pressurisation by Pressure Safety Valve 32-PVRV-101.
3.5 Fire Water Distribution

Refer to P&IDs:

PHM-115-FE-036 Admin/Warehouse Building

PHM-115-FE-037 Foam and Fire Monitor Process Area

PHM-115-FE-038 Deluge Process Area and Slug Catcher Inlet

PHM-115-FE-039 Deluge Process Area and Slug Catcher Outlet

PHM-115-FE-043 Fire Water Distribution.

Also refer to PHM-115-U0-001 Escape Route and Safety Equipment Layout Drawing.
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3.51 Function

The fire water distribution system provides a supply of water through the ring main to various
water deluge skids and a foam deluge skid, together with monitors, hose reels and hydrants
situated throughout the site.

3.5.2 Technical Data

For details of the design and operating parameters, refer to Table 12.5 — Design and Operating
Parameters Fire Water Distribution.

Table 12.5 - Design and Operating Parameters Fire Water Distribution

PTTEP
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Parameter Design Operating
Pressure 9barg 7barg
Temperature Ambient Ambient
353 Technical Description

The Fire Water Ring Main

The 300mm diameter fire water ring main is sectionalised to allow the fire water supply to be
maintained when a section of the ring main is damaged. Isolation of each section is by manual
butterfly valves, which are normally locked open.

100mm diameter branch lines to provide fire water for the respective fire water monitors and hose
reels.
150mm diameter branch lines supply fire water to the respective foam monitor.

250mm diameter branch lines provide fire water for the water spray deluges at the loading bay,
condensate storage tanks, condensate flash vessel and hydrate inhibitor package,
slug catcher and to the sprinkler system in the administration building and warehouse. The foam
concentrate deluge skid provides a foam blanket to the Loading Bay and is described in
Paragraph 3.4.

The pressure in the firewater branch line to the loading bay can be monitored locally on Pressure
Gauge 32-PG-110.

The pressure in the firewater branch line to Condensate Tank ‘A’ can be monitored locally on
Pressure Gauge 32-PG-108.

The pressure in the firewater branch line to Condensate Tank ‘B’ can be monitored locally on
Pressure Gauge 32-PG-111.

The pressure in the firewater branch line to the condensate flash vessel and hydrate inhibitor
package can be monitored locally on Pressure Gauge 32-PG-112.

The pressure in the firewater branch line to the slugcatcher inlet area can be monitored locally on
Pressure Gauge 32-PG-113.

The pressure in the firewater branch line to the slugcatcher oulet area can be monitored locally
on Pressure Gauge 32-PG-109.

Fire Water Monitors

The firewater nozzles are designed to provide differing spray patterns, which include straight
stream, fog or a combination of the two depending on the specific application.

There are a total of 8 firewater monitors, 5 are fixed and 3 are the oscillating type.
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Foam Monitors

A total of 9 foam monitors are provided to protect the slugcatcher, condensate storage tanks.
Each foam monitor system consists of a dedicated foam skid/tank with a capacity of 1m?* except
for the ones at the condensate storage tanks which are 1.8m* Each foam monitor is of the self-
inducting type and only requires the fire water inlet valve to be opened by the operator/fire team
member to develop the foam, whereupon it can be directed onto the fire site as required.

Hose Reels

A total of 6 hose reels are provided. Each is fixed to the external wall of the buildings and consists
of 100ft (30m) of 1.5in diameter hose.

Hydrants

A total of 18 hydrants are provided, equally spaced around the process areas and protected from
damage from vehicles travelling on the site road nearby. Each hydrant consists of two 2.5in
diameter hose reels of 100ft (30m) in length.

A weatherproof hose box for each hydrant is located nearby and contains 2 water nozzles with
1.5in diameter outlet nozzle rated at 28.5m*hr, complete with inlet coupling and ball valve. 2
hydrant valve wrenches and 2 coupling spanners.

Each weatherproof hose box is made from GRP, and comes complete with door, ventilation grills
and the necessary storage racks for the items described above.
3.6 Service Water Pumps 115-17-PM-001A/B
Refer to PHM-115-FE-045 Service Water Pumps.
3.6.1 Function

The function of the Service Water System is to provide a continuous supply of fresh water via the
utility main to the CCR and Admin buildings, the warehouse and workshop.

3.6.2 Technical Data

For details of the design and operating parameters, refer to Table 12.6 — Design and Operating
Parameters Service Water Pumps 115-17-PM-001A/B.

Table 12.6 — Design and Operating Parameters Service Water Pumps
115-17-PM-001A/B

Parameter Design Operating
Pressure 14barg 6.5barg
Temperature 65/0°C Ambient
Capacity 23m3/hr 20.7m?hr
3.6.3 Technical Description

The service water pumps are horizontal single stage centrifugal pumps powered by 11.0kW
electric motors.

A minimum flow line is located on the common discharge of both pumps, downstream of the
respective discharge butterfly valves. There is fitted with a restriction orifice plate allowing a
minimum flow of 4.6m?hr to the storage tank.

Pressure Gauges 17-PG-101A/B and 17-PG-102A/B provide local indication of the pumps suction
and discharge pressure respectively.
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4.0 INSTRUMENTATION AND CONTROL
41 Fire Water Storage Tank 115-32-T-003
Refer to P&ID: PHM-115-FE-041 Fire Water Storage.
411 Pressure
There is no pressure control on the fire water storage tank as it operates at atmospheric
pressure.
41.2 Level Control and Protection
The firewater storage tank is fitted with Level Transmitters 115-32-LT-101 and 115-32-LT-103.
The signal from 115-32-LT-101 is used to indicate the level on the DCS and to generate low
(LAL1) and (LAL2) alarms and high (LAH) level alarm. The signal from 115-32-LT-103 generates
a low (LALL) level alarm at the SDS, which performs the necessary executive actions shutting
down only Service Water Pumps 115-17-PM-001A/B and not Fire Water Jockey Pump 115-32-
PM-006, Electric Fire Water Pump 115-32-PM-005A, and Diesel Fire Water Pump 115-32-PM-
005B.
The settings are as follows:
Alarm Service Water Fire Water
LAH - 9000mm ( 95%)
LAL 8300mm (LAL1) ( 90%) -
LALL 8150mm (85.79%) 700mm (LAL2) (10%)
The liquid level in the tank is not controlled and the level is dependant on how much water is used
by the fire water and service water systems. The tank is filled/topped up by the operator/fire team
member as required from the public water supply or a road tanker.
4.2 Fire Water Jockey Pump 115-32-PM-006
Refer to P&ID: PHM-115-FE-044 Fire Water Jockey Pump.
4.21 Pressure Indication
There is no pressure control for the firewater jockey pump. Pressure Transmitter 32-PT-109
indicates the jockey pump discharge pressure on the DCS.
422 Pump Operation
Power is fed to the jockey pump from the emergency section of the 400V board.
The jockey pump maintains the fire water system pressure at 7barg, controlled by its Metron
Control Panel, Model M15A-15.
A Common Fault Signal 32-XA-103 and Running Status Indicator 32-XI-102 are transmitted to
the DCS from the control panel.
4.3 Electric Fire Water Pump 115-32-PM-005A
Refer to PHM-115-FE-042 Fire Water Pumps.
431 Operational Pressure Control
The electric fire water pump is designed to start when the fire water ring main pressure drops to
5.5barg as detected by Pressure Switch 32-PS-110A.
The electrically-driven fire pump is controlled by its Metron Control Panel, Model MP 430-200.
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432 Control Panel

Power is fed to the electric fire water pump from the main 400V board.

The controller is a combined manual and automatic type, incorporating the following features:
Electric isolator switch

Time delay type circuit breaker set for 300% motor full load current

Star-delta motor starter capable of being energised automatically by the firewater main pressure
switch or manually by the operator

The firewater pumps starts automatically from the pressure switch but requires being manually
shutdown

Alarm relay to provide audible/visual alarm to indicate circuit breaker open or power failure when
called upon to start automatically

Manual selector station, complete with 2-position switch on the enclosure marked ‘Automatic’ and
‘Non-automatic’

A Common Fault Signal 32-XA-102A, Running Status Indicator 32-XI-101A and Not Auto Status
Signal 32-XI-10A are transmitted to the DCS from the control panel.

Diesel Fire Water Pump 115-32-PM-005B
Refer to PHM-115-FE-042 Fire Water Pumps.
441 Operational Pressure Control

The diesel fire water pump is designed to start when the fire water ring main pressure drops to
5barg as detected by Pressure Switch 32-PS-110B.

The diesel driven fire pump is controlled by its Metron Control Panel, Model FD4-12V.
442 Engine Local Instrument Panel
The Engine Local Instrument Panel consists of the following features:

*  Anengine tachometer

«  An hour meter for recording total time of engine operation

. Qil pressure and temperature gauge

. Cooling water temperature gauge

e Ammeter and voltmeter

e An ‘Override Manual Start’ for manually operating of the battery in the event of control
circuit failure

. Crank Termination Alarm (engine refusal to start upon termination of cranking cycle)
443 Automatic Controller for Diesel Engine
The Automatic Controller for the diesel engine consists of the following features:

«  Off/Manual/Automatic operation switch of the main fire pump set

«  Battery Charger and Ammeter (see Paragraph 3.3.3 for details)

e Alarm and Control Status Indications as follows:

. Diesel driver running indication

. Controller main switch has been turned to the OFF position

. Controller main switch has been turned to the MANUAL position
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4.5

4.6

e Any trouble alarm to the controller or the driver
* A Common Fault Signal 32-XA-102B, Running Status Indicator 32-XI-101B and Not
Auto Status Signal 32-XI-10B are transmitted to the DCS from the control panel.
444 Other Diesel Engine Control Philosophy Features

In addition to the automatic and manual starting system, the controller provides a feature that
enables the pump to be started independently from the automatic control circuit in case of failure
of the latter.

If overheating or low oil pressure occurs, the diesel driver will continue to run until failure.
If the rated pump speed is exceeded by 20% the diesel driver will stop.
445 Common Fire Pump Control, Indication and Alarm Features

Stopping of the fire pump sets is only carried out manually and only from the fire pump controller
at the fire pump location. No other means of stopping the fire pumps is provided.

Flow indication within the Common Test Line returning to the Storage Tank is provided at the
DCS by 32-FI-101.

The firewater pump common discharge pressure is indicated on the DCS by Pressure Indicator
115-32-PIA-108, which initiates a low pressure alarm.

3% Foam Concentration Deluge Skid

Refer to P&ID: PHM-115-FE-039 Deluge Process Area and Slug Catcher.

There is no DCS level or pressure indication nor automatic control facilities associated with the
3% foam concentration deluge skid. The operation is manually controlled by the operator/fire
team member.

Fire Water Distribution Main

Refer to P&IDs:

PHM-115-FE-036 Admin/Warehouse Building

PHM-115-FE-037 Foam and Fire Monitor Process Area

PHM-115-FE-038 Deluge Process Area and Slug Catcher Inlet

PHM-115-FE-039 Deluge Process Area and Slug Catcher Outlet

PHM-115-FE-043 Fire Water Distribution.

There is no DCS flow indication provided for the Fire Water Distribution Main.

4.6.1 Water and Foam Deluge Control

Each of the deluge valve skids operation is initiated individually via the fire and gas detection
system.

Deluge Valve 32-DV-110, which provides the water spray to Condensate Tank A 02-T-001A can
be opened using Hand Selector Switch 32-HS-110 at CCR ESD/F&G panel 115-EC-75-0104 or
by the operator at the deluge valve using the manual valve at the local pypass valve.

Note:  That the control of the foam concentrate skid is by local manual operation only.

Deluge Valve 32-SDV-113, which provides the water spray to Condensate Tank B 02-T-001B can
be opened using Hand Selector Switch 32-HS-113 at CCR ESD/F&G panel 115-EC-75-0104 or
by the operator at the deluge valve using the manual valve at the local pypass valve.

Note:  That the control of the foam concentrate skid is by local manual operation only.
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5.1

Deluge Valve 32-DV-111, which provides the water spray to the slugcatcher outlet area can be
opened using Hand Selector Switch 32-HS-111 at CCR ESD/F&G panel 115-EC-75-0104 or by
the operator at the deluge valve using the manual valve at the local pypass valve.

Deluge Valve 32-DV-112, which provides the water spray to the condensate loading bay can be
opened using Hand Selector Switch 32-HS-112 at CCR ESD/F&G panel 115-EC-75-0104 or by
the operator at the deluge valve using the manual valve at the local pypass valve.

Deluge Valve 32-DV-114, which provides the water spray to the condensate flash vessel and
hydrate inhibitor package can be opened using Hand Selector Switch

32-HS-114 at at CCR ESD/F&G panel 115-EC-75-0104 or by the operator at the deluge valve
using the manual valve at the local pypass valve.

Deluge Valve 32-DV-115, which provides the water spray to the slugcatcher inlet area, can be
opened using Hand Selector Switch 32-HS-115 at at CCR ESD/F&G panel 115-EC-75-0104 or by
the operator at the deluge valve using the manual valve at the local pypass valve.

4.6.2 Pressure Indication and Protection

The pressure in the firewater branch line to the loading bay is indicated on the DCS by Pressure
Indicator 115-32-PIA-112, which initiates a high pressure alarm.

The pressure in the firewater branch line to the Condensate Tank ‘A’ is indicated on the DCS by
Pressure Indicator 115-32-PIA-110, which initiates a high pressure alarm.

The pressure in the firewater branch line to the Condensate Tank ‘B’ is indicated on the DCS by
Pressure Indicator 115-32-PIA-113, which initiates a high pressure alarm.

The pressure in the firewater branch line to the condensate flash vessel and hydrate inhibitor
package is indicated on the DCS by Pressure Indicator 115-32-PIA-114, which initiates a high
pressure alarm.

The pressure in the firewater branch line to the slug catcher inlet area is indicated on the DCS by
Pressure Indicator 115-32-PIA-115, which initiates a high pressure alarm.

The pressure in the firewater branch line to the slug catcher oulet area is indicated on the DCS by
Pressure Indicator 115-32-PIA-111, which initiates a high pressure alarm.

Service Water Pumps 115-17-PM-001A/B

Refer to PHM-115-FE-045 Service Water Pumps.

471 Pressure Indication and Protection

The service water pump common discharge pressure is indicated on the DCS by Pressure
Indicator 115-17-PIA-101, which initiates high and low pressure alarms.

4.7.2 Pump Operation
The service water pumps are selected to local manual start or stop by the operator.

ENVIRONMENTAL, health and safety REQUIREMENTS

General EHS Requirements

511 Chemicals

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment necessary
when handling the chemicals. The precautions detailed must be adhered to at all times.
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5.1.2 Hazardous Sources 6.2 Vendor Documentation
Table 12.7 — Hazardous Sources lists potential hazardous sources that may be present under Document Number Document Title
upset conditions affecting the Fire and Service Water Systems.
2002-P0O-0910-04-REC033 Electric Motor Driven Fire Pump
Table 12.7 - H: d S
avle azardous Sources 2002-P0O-0910-04-REC033 Diesel Engine Driven Fire Pump
Hazard Source Hazardous Event Effect Control 2002-PO-0910-04-REC033 Jockey Pump
Water under Ring mains Potential for injury Potential for
pressure due to contact with | personnel injury
high pressure water 63 Engineering Drawings (PFDs, UFDs and P&IDs)
5.2 Specific Health and Safety Requirements Drawing Number Drawing Title
The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and PHM-115-FP-012 UFD GPP- Fire Water System
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health, PHM-111-FE-010 Well Pad B (PH3) Service Water and Power Generation
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices. PHM-113-FE-010 Well pad A (PH5) Service Water and Power Generation
53 Specific Environmental Requirements PHM-115-FE-036 Admin/Warehouse Building
There are no specific environmental requirements for the Fire and Service Water Systems. PHM-115-FE-037 Foam and Fire Monitor Process Area
PHM-115-FE-038 Deluge Process Area and Slug Catcher Inlet
6.0 REFERENCE INFORMATION
PHM-115-FE-039 Deluge Process Area and Slug Catcher Outlet
6.1 Hess Corporation C D PHM-115-FE-040 Sprinkler System for Admin and Warehouse Building
Document Number Document Title PHM-115-FE-041 Fire Water Storage
2002-PDS-DL-015-1 Deluge Valves Process Datasheet PHM-115-FE-042 Fire Water Pumps
2002-PDS-115-32-PM-005A/B Fire Water Pumps- Motor Driven and PHM-115-FE-043 Fire Water Distribution
-023-2 Diesel Engine Driven Process Datasheet
2002-PDS-115-32-PM-008-030-1 | Fire Water Jockey Pump Process Datasheet PHM-115-FE-044 Fire Water Jockey Pump
2002-PDS-115-32-T-003-024-1 | Fire Water Storage Tank Process Datasheet PHM-115-FE-045 Service Water Pumps
2002-5P-1925-01 Fire Fighting Equipment and FM 200 System PH-115-FE-046 Service Water Distribution
Specification PHM-115-U0-001 Escape Route and Safety Equipment Layout Drawing
2002-SP-0910-05 Specification for Jockey Pump
2002-SP-0910-04 Specification for Engine Driven Fire Water Pump
2002-DS-2520-02 Mechanical Datasheet for Fire Water Storage Tank
2002-SP-0910-08 Mechanical Datasheet for Motor Driven Fire Water
Pump
PH-10-OP-SOP-00012 Standard Operating Procedure for the Fire ansd Service
Water System
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SECTION 13.0 1.0 INTRODUCTION
POWER GENERATION AND DISTRIBUTION ’
11 System Purpose/Function
The purpose of the Power Generation and Distribution System is to power the various systems
1.0 INTRODUCTION. 347 in the Gas P_rocessing Plant. This is achieved by \mport_ing power on overhead lines. In !he event
) of a loss of imported power an emergency generator is provided to supply the essential power
1.1 System Purpose/Function 347 requirement. Uninterruptible Power Supply, supplies systems were a disruption of power is not
1.2 Primary Components 347 acceptable.
1.3 Primary Interfaces 347 The primary components of the systems are outlined within Paragraph 1.2 Primary Components.
2.0 SYSTEM DESCRIPTION 348 .
. 1.2 Primary Components
2.1 System Overview 348
2.2 Primary Flow Description 350 Tag No Equipment Title/Description
3.0 EQUIPMENT DESCRIPTION 115-ET-51-5101 22kV to 400V, 1250kVA Transformer
3.1 Transformer 115-ES-51-5101 400 Volt Motor Control Centre
3.2 LV Switchboard and Motor Control Centre 115-ES-51-5101. 115-EG-52-5101 Emergency Diesel Generator
3.3 Emergency Generator 115-EG-52-5101 115-ER52-5301 UPS
34  UPS 115-ER-52-5301-A/B S
4.0 INSTRUMENTATION AND CONTROL 358 13 Primary Interfaces
41 Transformer 358 This Syst: t be in full tion befc tem is by ht li it
N is System must be in full operation before any process system is brought on line as if
42 LV Switchboard 358 interfaces with all of the systems as follows:
4.3 Emergency Generator 359
44 UPS 361 o Wellpads, Gathering Lines and Main Pipeline (refer to Section 1.0 A/B/C of this manual)
5.0 ENVIRONMENTAL, health and safety REQU TS 362 e Gas Process, Metering and Export (refer to Section 2.0 of this manual)
5.1  General EHS Requiremer 362 e Glycol Regeneration (refer to Section 3.0 of this manual)
5.2 Specific Health and Safety Requireme: 363 « Condensate Treatment, Storage and Export (refer to Section 4.0 of this manual)
53  Specific Environmental Requirements 363 «  Produced Water Treatment (refer to Section 5.0 of this manual)
6.0 REFERENCE INFORMATION 364 o Flare System (refer to Section 6.0 of this manual)
6.1 Hess Corporation Company Documentation 364 . .
6.2 Vendor Doct ion 364 e Fuel Gas System (refer to Section 7.0 of this manual)
6.3 Engineering Drawings (PFDs, UFDs and P&IDs) 364 ¢ Closed and Open Drains (refer to Section 8.0 of this manual)
* Heating Medium (refer to Section 9.0 of this manual)
TABLES

TABLE 13.1 — DESIGN AND OPERATING PARAMETERS TRANSFORMER 115-ET-51-5101
TABLE 13.2 — DESIGN AND OPERATING PARAMETERS LV SWBD AND MCC 115-ES-51-5101
TABLE 13.3 — MOTORS AND FEEDERS ON LV SwBD AND MCC 115-ES-51-5101 ..
TABLE 13.3 —~ MOTORS AND FEEDERS ON LV SWBD AND MCC 115-ES-51-5101 (CONT'D).....
TABLE 13.4 ~DESIGN AND OPERATING PARAMETERS EMERGENCY GENERATOR 115-EG-52-5101
TABLE 13.5 — DESIGN AND OPERATING PARAMETERS UPS 115-ER-52-5301-A/B ...
TABLE 13.5 — DESIGN AND OPERATING PARAMETERS UPS 115-ER-52-5301-A/B (CONT'D)
TABLE 13.6 — HAZARDOUS SOURCE:

FIGURES
FIGURE 13.1 — POWER DISTRIBUTION SCHEMATIC 349
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e Instrument Air System (refer to Section 10.0 of this manual)

e Chemical Injection (refer to Section 11.0 of this manual)
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2.0

21

SYSTEM DESCRIPTION

System Overview
Refer to Overview Figure 13.1 — Power Distribution Schematic.

Electric power is supplied to Phu Horn Gas Processing Plant by overhead Line Grid cable
supplying 22kVolts. 3-phase at a frequency of 50Hz.

The incoming electrical power from the overhead lines is passed through a transformer to step
the voltage down from 22kVolts to 400 Volts.

Bus A is supplied by the step-down transformer and is linked to Bus B if the interlocking system
permits and from an integral part of the LV Switchboard and Motor Control Centre.

The emergency generation facilities are provided to ensure the continued operation of
emergency systems in the event of loss of the main electrical power supply.

UPS systems are provided for systems were power interruptions are not acceptable.

PH-10-OP-MAN-00002

Figure 13.1 - Power Distribution Schematic
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22 Primary Flow Description Table 13.1 — Design and Operating Parameters Transformer 115-ET-51-5101
Refer to Single Line Drawing: Electrical — Gas Processing Plant Overall 400V. Parameter Design Operating
In normal operation electricity is supplied via overhead power cables to the Gas Processing
Plant by the Provincial Electricity Authority (PEA) in Thailand from the grid. PEA supplies the Power 3150kVA 1250kVA
electrical power at 22kV, 3 phase, and 50Hz. On entering the gas processing plant the electricity Incoming Voltage 22kV 22kV
is feed through a drop out fuse and metering facility, provided by PEA, and connects to the Step
Down Transformer 115-ET-51-5101, which reduces the voltage from 22kV to 400V. The Outgoing Voltage 400v 400v
overhead lines are provided with a lightening arrestor to protect the supply to the gas plant.
Provision is made for future expansion, which will include a second feeder from PEA and a 31.3 Technical Description
second step down transformer. U .
The transformer is oil immersed, three phase ‘Delta’ connected primary and ‘Y’ connected
From the transformer the power at 400V is fed to the LV Switchboard and Motor Control Centre secondary Dyn11, naturally air cooled (LNAN) type and is rated at 3150kVA.
115-ES-51-5101 of which Bus A, Bus B and Bus C( Future ) are an integral part. As initially there 5 . . )
is only one supply transformer the two bus bars Bus A and Bus C are linked together by the Bus Conslrucllo_n of the Transformer Tank is welded Steel Sheets reinforced with steel shapes and
Tie Breaker CB-AC which will be normally closed. complete with a steel sheet cover.
When the second power import facility is in operation the bus tie breaker CB-AC will be normally The transforme_r is filled with a transformer insulating oil, which is of the less flammable type and
open and controlled by the interlock with the two incomer breakers CB-A and CB-B such that on does not contain any PCBs.
loss of one of the Incomers, CB-AC will close to energise both bus A and C. To enable the incoming circuit to be isolated there is an HV Disconnecting Chamber fitted with
In the event of a power failure on the Provincial Electricity Authority grid system or power import an air insulated fuse load break disconnecting switch, provided on the primary side of the
facility an Emergency Diesel Generator 115-EG-52-5101 has been installed. The generator is transformer.
rated at 512kW, 400V, 3 phases with a neutral and 50Hz. The generator is a self contained unit Connections to the transformer are made through either the Low Voltage Connection box or the
which includes a diesel day tank that can hold sufficient diesel for eight hours running on full High Voltage Connection Chamber.
load.
) . An externally operated tap changer for off circuit operation is provided on the primary windings of
The Emergency Bus B in Motor Control Centre 115-ES-51-5101 is normally supplied from Bus A the transformer, all tappings are rated for full power. The tap changer allow a +5% change of
through the normally closed bus tie breaker CB-AB. On loss of power to the Emergency Bus B, transformer output voltage in 2.5% steps.
the emergency generator is started automatically and the generator breaker is closed. The
associated interlock opens the bus tie breaker CB-AB to isolate the emergency bus from the 3.2 LV Switchboard and Motor Control Centre 115-ES-51-5101
normal supply. The emergency generator only supplies Bus B.
Where an interruption to supply is not acceptable for example safety and control systems the Refer to PHM-115-ED-010 Single Line Drawing: Electrical — Gas Processing Plant Overall 400V.
system is supplied from a UPS. 3.21 Function
The GPP Substation that houses the electrical switchgear noted above is cooled by two The LV Switchboard and Motor Control Centre receives the 400V, 3 Phase supply from the
dedicated AHU. import transformer and distributes the power to the various feeders, motor control circuits, the
two AHUs for the GPP substation, lighting and small power distribution.
30  EQUIPMENT DESCRIPTION 322  Technical Data
31 Transformer For details of the operating parameters, refer to Table 13.2 — Design and Operating Parameters

Refer to PHM-115-ED-010 Single Line Drawing: Electrical — Gas Processing Plant Overall 400V.
3141 Function

The function of the transformer is to transform the voltage supplied to the gas processing plant
from 22kV to 400V.

3.1.2 Technical Data

For details of the design and operating parameters, refer to Table 13.1 — Design and Operating
Parameters Transformer 115-ET-51-5101.
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LV Switchboard and MCC. 115-ES-51-5101.

Table 13.2 - Design and Operating Parameters LV Swbd and MCC 115-ES-51-5101

Parameter Design Operating
Voltage 1000V 400V
Current 2500A -

Short Circuit Current 50kA for 1 second -

110V DC -

Control Supply

Feb.2016 Rev.3
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3.23 Technical Description

The LV Switchboard and Motor Control Centre 115-ES-51-5101 is a steel cabinet sectionalised
into separate compartments which house the breakers, switches and protection devices required
to control distribution of power.

Three pole Air Circuit Breakers (ACBs) are used for the bus tie breakers and to switch the
incoming supplies from the step down transformers and the emergency generator.

The ACBs are withdrawable and provided with safety interlocks so that it is not possible to
withdraw or insert when the switching device is closed. Each ACB is provided with a lock off
facility to padlock the breaker in the off or isolate position.

The three Incomer Breakers, CB-C (future), CB-A and CB-B are provided with metering panels
in addition to protection devices.

An electrical interlock is fitted to control operation of the two Incomers Breakers CB-A and CB-C
and the Bus Tie Breaker CB-AC. A similar interlock controls operation of the emergency
generator Incomers Breaker CB-B and the Bus Tie Breaker CB-AB.

A 110V DC supply is provided throughout the switchboard for operation of the following:
Breaker Tripping and Closing

Protection and Control circuits

Breaker Spring Charging

In addition there is a 230V AC single phase supply bus for the space heaters and control
devices.

Moulded Case Circuit Breakers (MCCBs) and Motor Protection Circuit Breakers (MPCBs) are
provide to switch power to the various loads on the MCC section of the panel.

In general the three pole, fuse-free, MCCBs are provided to switch power to the small power
distribution boards and control panels. An MCCB of rating below 400A for a feeder is equipped
with thermal and magnetic trip units. If the MCCB is rated above 400V it is equipped with an
adjustable electronic solid-state trip device with monitoring, ammeter readout, complete test
facilities and protective features.

The MPCBs are used for motor feeders and include an adjustable magnetic trip unit for short
circuit protection. The Motor Starters cater for ‘Direct-on-Line’ with full voltage start or ‘Soft Start’
which provides a reduced voltage for motor start. Provisions are also made for Star-delta
switching and Variable Speed Drives (VSD).

In order to attempt to maintain the power factor within the range of 1 to 0.8 when the emergency
generator is in use, an Automatic Power Factor Regulator (APFR) is installed connected to Bus
B. The APFR switches banks of capacitors to increase the power factor as the load becomes
inductive. A coil is included in the connection to each capacitor bank to reduce the current surge
as the bank is switched in and out of service.

The following table (Table 13.3) identifies the loads which are energised from the Bus section A
and B.
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Table 13.3 — Motors and Feeders on LV Swbd and MCC 115-ES-51-5101

Busbar A
Tag Number Description Power Rating
115-02-PM-001A | Condensate Loading Pump 45KW
115-02-PM-001B | Condensate Loading Pump 45KW
115-02-PM-002B | Condensate Pump 22KW
115-02-H-002A Condensate Cooler 15KW
115-02-H-0028 Condensate Cooler 15KW
115-13-PM-001B | Glycol Circulating Pump 15KW
115-17-PM-001A | Service Water Pump 11KW
115-17-PM-001B | Service Water Pump 11KW
115-19-PM-001B | Heating Medium Circulation Pump 45KW
115-19-PM-001B | Heating Medium Make up Pump 0.75KW
115-27-PM-002A | Condensate Recovery Pump 15KW
115-27-PM-002B | Condensate Recovery Pump 15KW
115-27-PM-003A | Produced Water Transfer Pump 1.AKW
115-27-PM-003B | Produced Water Transfer Pump 1AKW
115-27-Z-001B Thermal Oxidiser T1IKW
115-28-PM-003A | Closed Drain Pump 11KW
115-28-PM-003B | Closed Drain Pump 11KW
115-28-PM-014A | Open Drain Sump Pump 7.5KW
115-28-PM-014B | Open Drain Sump Pump 7.5KW
115-28-PM-015 Open Drain Slop Pump 4KW
- Spare Starter 45KW
- Spare Starter 22KW
- Spare Starter 11KW
- Spare Starter 11KW
- Spare Feeder N/A
115-ES-51-5501 Air Conditioning Panel (Admin Bldg) 38.5KW
115-32-PM-005A | Fire Water Pump 150KW
115-ES-51-5201 LTG and Small Power Dist (Sub Station Bldg) 15KW
115-ES-51-5202 LTG and Small Power Dist (Admin Bldg) 30KW
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Table 13.3 — Motors and Feeders on LV Swhd and MCC 115-ES-51-5101 (cont’d)
Busbar A (Cont’d)
Tag Number Description Power Rating
115-ES-51-5203 LTG and Small Power Dist (Warehouse) 30KW
115-CP-51-001 Cathodic Protection System 2.5KW
115-EW-51-01/02 | Welding Receptacle
115-EW-51-03/04 | Welding Receptacle
115-EW-51-05/06 | Welding Receptacle
115-EW-51-07/08 | Welding Receptacle
Busbar B
115-73-YP-001 AHU Control Panel (Admin Bldg) 25KW
115-73-YP-002 AHU Control Panel (Substation) 32KW
1156-ES-52-5901 Instrument Power Distribution Boards for SKW
Non-UPS Loads
115-ER-52-5301 230VAC UPS Supply-A 40KVA
115-ER-52-5301 230VAC UPS Supply-B 40KVA
115-ER-52-5301 230VAC UPS Supply-C 40KVA
115-ER-52-5201 Emergency Lighting and Small Power Distribution 10KW
Board (Sub Station)
115-ER-52-5202 Emergency Lighting and Small Power Distribution 10KW
Board (Admin Bldg)
115-ER-52-5203 Emergency Lighting and Small Power Distribution SKW
Board (Warehouse)
115-ER-52-5101 Electrical Power Distribution Board 15KW
115-02-PM-002A Condensate Pump 22KW
115-13-PM-001A Glycol Circulation Pump 15KW
115-19-PM-001A Heating Medium Circulation Pump 45KW
115-19-ZM-002 Heating Medium Blower 18.5KW
115-32-PM-006 Fire Water Jockey Pump 11KW
115-27-Z-001A Thermal Oxidiser T1KW
115-20-CM-001A Instrument Air Compressor Package B5KW
115-20-CM-001B Instrument Air Compressor Package B5KW
- Spare Heater N/A
- Spare Starter 11KW
Spare Starter 22KW
Spare Starter 11KW
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3.3

Emergency Generator 115-EG-52-5101
3.31 Function
Refer to PHM-115-ED-010 Single Line Drawing: Electrical — Gas Processing Plant Overall 400V.

In the case of a power failure on the imported electricity supply an Emergency Generator 115-
EG-52-5101 starts automatically to supply power to essential and emergency loads through
Busbar B.

This emergency generator is rated at 512KW, 400V, 3 Phase and neutral at 50Hz.
The emergency generator is used to power BUSBAR B only with the interlock disconnecting
Busbar B.

3.3.2 Technical Data

For details of the design and operating parameters, refer to Table 13.4 — Design and Operating
Parameters Emergency Generator 115-EG-52-5101.

Table 13.4 - Design and Op: ing F gency
115-EG-52-5101
Parameter Design Operating
Engine Output 560kW (750bhp) -
Fuel Consumption 140I/hr -
Fuel Tank Capacity 1325 litre -
Speed 1500rpm -
Engine Idle 575 to 650rpm -
Voltage Output 400V, 3 Phase 50Hz -
Power Output 512kW -
333 Technical Description

The diesel engine driver is manufactured by Cummins and is a Model VTA28-G5 unit, which is a
four stroke engine with 12 cylinders in Vee configuration. The engine is aspirated by two exhaust
driven turbochargers provided with water cooled aftercoolers. An electronic overspeed trip is
provided.

Fuel for the engine is stored in a 1325 litre fuel tank in the base of the generator package. The
injector pumps are controlled electrically from the governor and supplied with fuel by a low
pressure fuel pump. The fuel is filtered and passed through a water separator before flowing to
the suction of the pump. Excess fuel from returned through a back pressure valve to the day
tank.

This engine is a water cooled, and has an engine driven air blast cooler to cool the circulating
coolant. The coolant is circulated by an engine driven pump.

The engine has wet sump lubrication with an engine driven pump provided to feed lube oil under
pressure to the bearings.
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A battery powered electric start motor starts the diesel engine. The Valve Regulated Lead Acid
batteries in the battery pack are charged by a battery charger powered from the emergency
switchboard or alternatively from a small alternator mounted on the engine. The batteries
provide sufficient capacity to perform six consecutive 15 second cranking cycles with a 15
second rest between each crank.

The engine drives a Stamford HC1634G alternator, which is directly coupled to the engine. The
alternator is a synchronous AC generator with rotary brush less excitation system and
Permanent Magnet Generator (PMG) pilot exciter. The alternator generates three phase power
at 400V, and with a frequency of 50Hz. Cooling is provided by forcing air through the alternator
using a fan mounted on the rotor.

The voltage output from the alternator is controlled by a MX321 Automatic Voltage Regulator

which controls the current in the rotating field coils on the rotor. The alternator is rated for an
output of 512kW with a power factor of 0.8.

3.4 UPS 115-ER-52-5301-A/B
3.4.1 Function
Refer to PHM-115-ED-040 Gas Plant 230V AC UPS Single Line Diagram Distribution Board
115-ES-52-5301.
The UPS is a battery backed power source which provides power to critical systems in the plant
which can not tolerate a break in supply. When main power is lost, the batteries continue to
provide power to the inverters in the UPS, maintaining the AC supply without interruption.
342 Technical Data
For details of the design and operating parameters, refer to Table 13.5 — Design and Operating
UPS 115-ER-52-5301-A/B.
Table 13.5 — Design and Operating Parameters UPS 115-ER-52-5301-A/B
Parameter Design Operating
Supply Voltage 400V AC, 3 phase, 50Hz -
Output Voltage 230V AC, 1 phase, 50Hz -
Operating Time on Battery 6 hours -
Inverter Rated Output 40kVA (each) -
Bypass Rated Output 40kVA -
Frequency Tolerance +0.1% -
Voltage Tolerance +1% -
Battery Volts 240V -
Battery Capacity 600Ah -
Supply Voltage 400V AC, 3 phase, 50Hz -
Output Voltage 230V AC, 1 phase, 50Hz -
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Table 13.5 — Design and Operating Parameters UPS 115-ER-52-5301-A/B (cont’d)

Parameter Design Operating
Operating Time on Battery 6 hours -
Inverter Rated Output 40kVA (each) -
Bypass Rated Output 40kVA -
Frequency Tolerance +0.1% -
Voltage Tolerance +1% -
Battery Volts 240V -
Battery Capacity 600Ah -
343 Technical Description

The AC UPS system is provided by Gutor Electronics and has a 230V AC Single phase output.
The UPS is located in the substation and is comprised of two 100% UPS systems and a single
100% bypass transformer. The output from the UPS is fed to the 230V AC UPS Distribution
Board 115-EB-52-5301 which supplies power to the various users.

Each UPS unit consists of:
o Rectifier/Charger
o Inverter
o 100% Battery Bank
o The bypass facility consist of:
o Bypass Transformer
o Static Bypass Switch
o Manual Bypass Switch

In each UPS the Rectifier/Charger receives three phase power from the Emergency Bus Bar B
at 400Volts AC which is rectified to produce a 245V DC which is to provide DC power for the
inverter and to charge the associated 240V battery Pack.

The inverter converts the 240V DC to a 230V AC single phase 50Hz supply and has a rated
output of 40kVA.

If the mains input to the rectifier/charger fail the battery continues to supply the
240V DC power to the inverter to maintain the 230V AC output for at least 6 hours without
interruption. When main power is restored the DC power to the inverter is again supplied from
the rectifier/charger and at the same time the batteries are recharged.

The bypass transformer also receives three phase power from the Emergency Bus Bar B at
400Volts AC and produces a 230V AC single phase 50Hz output rated at 40kVA.

The two inverters are continuously synchronised with the bypass transformer, sensing being
through the static switch. If there is a fault affecting the two 100% inverters, the supply is
automatically switched to the bypass transformer by the static switch within a quarter cycle. The
static switch is a high speed solid state switch which can transfer the load between inverters and
bypass transformer without noticeable effect on the supply.
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4.0

4.1

4.2

The static switch also monitors inverter performance and for alarm conditions and will perform a
transfer to protect the UPS from damage caused by a current fault or a short circuit.

The two 100% battery packs are located in a battery room on the end of the substation are sized
for 600Ah and comprised of valve regulated lead acid batteries. Each battery pack is made up of
110 cells. Each battery pack can be isolated from the associated rectifier/charger and inverter by
a MCCB fitted with a shunt trip to allow remote tripping of the batteries.

The manual by pass switch allows the two inverters and static switch to be totally isolated from
the bypass transformer for maintenance purposes.

The AC distribution board is consists fully insulated bus bars with Miniature Circuit Breakers
(MCB) and Moulded Case Circuit Breaker (MCCB) feeders. On the distribution board the main
circuit breaker has over current and earth fault monitoring with auxiliary contacts to indicate
operation of the device. These contacts are wired to the UPS display diagnostic system.

INSTRUMENTATION AND CONTROL

Transformer

Refer to PHM-115-ED-010 Overall 400V SLD.

411 Pressure Protection

A pressure relief device and sensor is provided on the casing of the transformer, which will open
the transformer disconnecting switch and secondary breaker on high pressure.

4.1.2 Temperature Monitoring

The temperature of the transformer liquid is monitored by a temperature switch, which will open
the transformer disconnecting switch and secondary breaker on high temperature.

413 Earth Leakage Protection

An earth leakage detection device is provided on the earthed neutral point of the transformer
secondary which will open the transformer secondary breaker if an earth fault is detected.

414 Under Voltage Protection

An under voltage detection device is provided on the output of the transformer secondary to
raise an alarm in the switchboard.

LV Switchboard

Refer to PHM-115-ED-010 Overall 400V SLD.

4.21 Power Metering and Protection

The two Incomer Breakers CB-A and CB-C and the Generator Breaker CB-B each have a
metering panel which displays the following:

Power (kW)

Resistive Power (kVA)

Reactive Power (kVAR)

Power Factor (Cos ®)

Frequency (Hz)

Current (per phase)

Voltage (per phase through a selector switch)
Watt hours (Wh)
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4.3

* Hours (h)
* Reactive kVA hours (kVArh)

The current readings of power, voltage and amperes are repeated in the control room on the
DCs.

Overcurrent and earth fault detection devices are provided on the bus side of each incomer
breaker to trip the associated breaker if a fault is detected.

An interlock is provided on Incomer Breakers CB-C, CB-A and Bus Tie Breaker CB-AC which
allows only two of the three breakers to be closed at any time.

An interlock is provided on Generator Breaker CB-B and Bus Tie Breaker CB-AB which allows
only one of the two breakers to be closed at any time.

422 Motor Control

Each motor supply cubicle is provided with a Starter Control Unit (SCU) which is energised from
the 110V DC supply and communicates with other SCUs and the DCS through a Modbus RTU.
The SCU controls the start of the motor through a starter which can be either a Direct on Line
starter or provide a soft start through an Auto transformer. The starter is also connected to the
On/Off/Auto switch located by the motor in the field.

Emergency Generator
Refer to PHM-115-ED-010 Overall 400V SLD.

431 Emergency Generator Control Panel

The emergency generator is controlled from a control cabinet located in the substation.

Mounted in the front of the control cabinet is the The PowerCommand Controller PCC2100
which is a microprocessor-based generator set monitoring, metering, and control system. The

controller provides an operator interface to the generator set, voltage regulation, governing, and
protective functions. Control power for the controller is derived from the UPS.

The operator panel includes a series of LEDs to allow the operator to view the general status of
the generator set. The functions displayed include:
Green LEDs to indicate:
Generator set running operating at rated voltage and frequency)
Remote start signal received
Red LEDs to indicate:
Not-in-Auto mode (flashing)
Common shutdown
Low Oil Pressure Shutdown
Overspeed Shutdown
Amber LEDs to indicate:
Common warning
Low Oil Pressure Warning
High Engine Temperature Warning
o Fail To Start
The following Switches are provided on the controller:

©000O0O0OOOOO O
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Off/Manual/Auto Mode Control Switch — When the switch is selected to Manual or Off,
the ‘Not In Auto’ lamp on the panel flashes. If Auto mode is selected, the generator set can be
started automatically when power is lost on Emergency Bus B.

Manual Run/Stop Control Switch — When the mode control switch is in the Manual position and
the Manual Run/Stop switch is pressed, the Generator set will start, immediately. If the generator
set is running in the Manual mode, pressing the Run/Stop switch will cause the generator set to
shut down after a cool down at idle period.

Panel Lamp/Lamp Test Control Switch — Depressing the panel lamp switch will cause the panel
illumination to operate for approximately 10 minutes. Pressing and holding the switch will
sequentially illuminate all LED’s on the panel to confirm proper operation of these components.

Emergency Stop Button — Pressing the emergency stop button causes the generator set to shut
down immediately. The generator set is prevented from running or cranking with the switch
pressed in.

The control panel is equipped with an AC metering panel composed of a series of LED's
configured in bar graphs for each function. The LED's are colour coded, with green indicating
normal range values, amber for warning levels, and red for shutdown conditions. Scales for each
function are in % of nominal rated values.

The nine bar-graphs provide the following displays from left to right:
Simultaneous Current in each phase (3 bars)

Power (1 bar)

Power Factor (1 bar)

Frequency (1 bar)

Simultaneous Voltage on each phase (3 bars)

The control panel is also provided with an alphanumeric display capable of displaying two lines
of data with approximately 20 characters per line. The display is accompanied by a set of six
membrane switches, three each side of the display, that are used by the operator to navigate
through control menus, and to make control adjustments.
All adjustments to volts, frequency, etc are made via the display panel.

All data on the display can be viewed by scrolling through screens with the navigation keys. The
display shows all active fault conditions, active and inactive, with the latest displayed first.

The display panel has a screen-saver timer that turns off the display after 30 minutes of
inactivity. Touching any key will turn the screen back on.

432 Engine Control

Remote Start Mode — On loss of power at the switchboard the controller automatically starts the
generator set immediately and accelerates the unit to rated speed and voltage by careful control
of the engine fuel system and alternator excitation system.

Data Logging — The controller maintains a record of manual control operations, warning and
shutdown conditions, and other events. The control also stores critical engine and alternator
data before and after a fault occurs, for use in evaluating the root causes for the fault condition.

Cycle Cranking — The controller limits the number of start attempts to be made the duration of
each crank and the duration of the rest period between cranks. The number of start attempts
and durations are configurable.
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Time Delay Stop (Cool-down) — Configurable for time delay of 0-10 minutes prior to ramp to idle
or shut down after signal to stop in normal operation modes.

Engine Governing

The integrated digital governor drives the engine fuel control valve. The following features are
available in the governing system:

Isochronous Governing — Controls engine speed within plus or minus 0.25% for any steady state
load from no load to full load. Frequency drift will not exceed plus or minus 0.5% for a 60F (33C)
change in ambient temperature over an 8 hour period

Temperature Dynamics — Modifies the engine fuel system (governing) control parameters as a
function of engine temperature. Allows engine to be more responsive when warm, and more
stable when operating at lower temperature levels

Smart Idle Mode — Engine governing can be regulated at an idle speed for a programmed period
on automatic stop of the engine or in manual mode. In an automatic mode, the control will
bypass the idle period if the engine at a low load level for sufficient duration for cool-down.
During idle mode engine protective functions are adjusted for the lower engine speed, and
alternator function and protections are disabled. Idle speed can be initiated by the operator when
the generator set is running in the manual mode

433 Alternator Control

The controller includes an integrated 3-phase line-to-neutral sensing voltage regulation system
which performs the following functions:

Digital Output Voltage Regulation — Regulates output voltage to within 0.5% for any loads
between no load and full load. On engine starting, or sudden load application, voltage is
controlled to a maximum of 5% overshoot over nominal level

Fault Current Regulation - Regulates the output current on any phase to a maximum of 3 times
rated current under fault conditions for both single phase and three phase faults. The regulation
system will drive a permanent magnet generator (PMG) to provide 3 times rated current on all
phases for motor starting and short circuit coordination purposes

4.4 UPS
Refer to PHM-115-ED-040 230V AC UPS SLD Distribution Board 115-ES-52-5301.
441 UPS Control Panel
The controls for the UPS are located in a panel located in the front door of the UPS cabinet. The
panel is divided into four sections.
The top left section is the system panel, which shows the current operation status of the major
components of the system on a schematic of the system.
The top centre section is the Operations section which includes buttons for turning the system on
and off and a lamp test button for checking if all LED indications function properly.
The top right section is the display unit which consist of a LC display, an alarm LED,an acoustic
alarm and a key-pad. With this the operator can set following operational parameters, obtain a
list of measurement data, and get access to the event and alarm log.
The lower section of the panel is the alarm indication panel the respective LED lights up, when
an alarm has occurred. The following alarm LEDs are included:
* Rectifier Mains Failure
o Rectifier Failure
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5.0

5.1

e DC Out of Tolerance
« Battery Operation

« Battery discharged

« Battery disconnected
e Inverter Fault

e Overload Inverter/Bypass
¢ Inverter Fuse Blown
e Asynchronous

e Bypass Mains Fault
e Manual Bypass ON
e Over-temperature

¢ Fan Failure

* EAinhibited

e ENinhibited

e Power Supply Fault

ENVIRONMENTAL, health and safety REQUIREMENTS
General EHS Requirements

5.1.1 Electrical Safety

Only qualified and authorised personnel can work on or near exposed energised parts of
electrical equipment that operate at voltages of more than 50V AC and/or 110V DC. The
personnel must be trained for the task to be performed. Personnel working on or near to
electrical equipment shall adhere to the following:

Only qualified and authorised personnel must perform isolation/de-isolation of electrical
equipment

Adhere to the Electrical Safety Rules and Procedures

Have knowledge of the construction and operation of specific electrical equipment and the
hazards involved

Proper use and maintenance of test instruments and knowledge of their rating limits

Appropriate alerting techniques, such as signs, tags, and barricades for warning and protecting
other personnel from electrical hazards. All incidents or accidents of an electrical nature shall be
reported to the supervisor of the work who shall ensure that it is investigated and reported. All
potentially dangerous situations or conditions involving electricity, and all cases of electrical
equipment suspected of being in an unsafe condition, must be reported immediately to the
Supervisor for investigation.

In all cases, any electrical equipment that gives rise to a dangerous or potentially dangerous
situation shall be removed from service, isolated, and tagged ‘Do Not Use'. The equipment shall
remain out of service until it has been investigated and deemed safe by an Authorised Electrical
Person.

51.2 Chemicals

Personnel should ensure that they are fully familiar with the Material Safety Data Sheet (MSDS)
for each chemical, which details precautions and the protective apparel and equipment
necessary when handling the chemicals. The precautions detailed must be adhered to at all
times.
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51.3 Hazardous Sources

This section of the procedure identifies the i sources i with the
Power Generation and Distribution System and describes the adverse effects that may result
from exposure to them.

The hazardous sources, which may be present under upset conditions, are detailed in Table
13.6 — Hazardous Sources.

Table 13.6 — Hazardous Sources

Hazard Source Hazardous Event Effect Control
High and Low i dstr | Incorrect i Electric shock Restricted
voltage ansformers, of equipment Equipment damage access
electricity UPS and quip 9 (operation of
(50V to 22kV) | generator electrical

equipment by
AEPs)
Static uPs Failure to ensure Electric shock Restricted
electricity that equipment is Equipment damage | 26°€5S
fully discharged quip 9 (operation of
prior to electrical
maintenance equipment by
AEPs)
Diesel oil Storage tank Loss of Slip hazard, Routine
and diesel containment potential for inspections
lines Oil mist personnelinjury Preventive
Equipment damage | maintenance
Equipment Diesel engine Loss of control Potential for Routine
with moving/ driven Missing guards personnel injury inspections
rotating parts generator 99 "
Preventive
maintenance
Hot engine Diesel engine | Contact with hot Potential for serious | Insulation policy
exhausts driven surfaces burns Use of !
generator persona
protective
equipment
5.2 Specific Health and Safety Requirements
The correct use of Personal Protective Equipment (PPE) is fundamental in securing a safe and
healthy place of work for all personnel. PPE shall be used in conjunction with appropriate health,
environment and safety procedures that are designed to minimise the potential risk of harm or
injury to personnel, while also promoting safe working practices.
5.3 Specific Environmental Requirements
There are no specific environmental requirements for the Power Generation and distribution
Systems.
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60  REFERENCE INFORMATION

6.1 Hess Cor ion C D
Document Number Document Title
2002-DS-1671-01 AC UPS Data Sheet
2002-SP-1671-01 Specification for AC UPS
2002-SP-1697-01 Specification for Diesel Engine Generator
2002-SP-1641-01 Specification for Transformers
2002-SP-1654-01 Specification for LV Switchgear/MCC
PH-10-OP-SOP-00013 Standard Operating Procedure for the Power Generation
and Distribution
6.2 Vendor Documentation
Document Number Document Title
Descriptive Information for Cummins Generator and
Controls
6.3 Engineering Drawings (PFDs, UFDs and P&IDs)
Drawing Number Drawing Title
PHM-115-ED-5101 Overall 400V Switchboard 115-ES-51-5101 SLD

PHM-115-ED-020 Sht 1 to 7 400V Switchboard 115-ES-51-5101 SLD

PHM-115-ED-030 Lighting and Small Power 115-ES-51-5201 SLD
PHM-115-ED-031 Lighting and Small Power 115-ES-51-5202 SLD
PHM-115-ED-032 Lighting and Small Power 115-ES-51-5203 SLD
PHM-115-ED-033 Lighting and Small Power 115-ES-51-5204 SLD
PHM-115-ED-034 Lighting and Small Power 115-ES-52-5201 SLD
PHM-115-ED-035 Lighting and Small Power 115-ES-52-5202 SLD
PHM-115-ED-036 Lighting and Small Power 115-ES-52-5203 SLD
PHM-115-ED-037 Electrical Power Dist Board 115-ES-52-5101 SLD
PHM-115-ED-038 Air Con 115-ES-51-5501 SLD
PHM-115-ED-040 240V AC UPS Dist Board 115-ES-52-5301 SLD
PHM-115-FE-071 P&ID Back-up Power Generation
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1.0 PURPOSE

A Permit to Work (PTW) system is a formal written system used to control certain types of work which
are identified as potentially hazardous.

The Permit to Work system is a Safety Critical Element that is one of the main barriers used to prevent
incidents and accidents. The purpose of the PTW system is to:

. Ensure work activities are coordinated such that conflicting work is controlled.

. Give permission for defined work to be performed on specified equipment or at a specified
location, by authorized personnel.

. Ensuring the person in charge of a unit/plant/installation is aware of work taking place.
. Ensure hazards and safety precautions are identified and implemented before work starts.
. Providing a system of continuous control and records showing nature of work/precautions have

been checked
. Ensure equipment is in a safe condition to be worked on.

. Providing a formal handover procedure when work extends beyond a shift and handback when
work has been completed.

. Provide a means of safely suspending permits when work cannot continue.

A PTW system is an integral part of a safe system of work including risk assessment, and can be used
to properly manage a wide range of activities.

The issue of a permit does not, by itself, make a job safe — that can only be achieved by those
preparing for the work, those supervising the work and those carrying it out.

This Standard has been prepared with reference to international standards including OGP and the UK
HSE.

This Standard fulfils the requirements of section 6.5.3 of the SSHE MS Manual.

2.0 SCOPE
This Standard shall be applied by Assets/Sites wherever work that may potentially adversely affect the
safety of personnel, plant or the environment is to be performed.

The purpose of this Standard is to give high level requirements on PTW systems. Assets/Sites must
prepare their own detailed PTW Procedures/Instructions that conform to the requirements of this
Standard.
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3.0
3.1

REFERENCES

PTTEP SSHE CONTROLLING DOCUMENTS

Document Number

Document Title

SSHE-106-MS-000

SSHE Management System Manual

3.2 OTHER REFERENCE DOCUMENTS

Document Number

Document Title

Guidelines on Permit to Work Systems, OGP, 1993

Guidance on Permit to Work Systems, UK HSE, 2005.

4.0 DEFINITIONS
Terminology Description
4.1 LANGUAGE

In this document, the words may, should, and shall have the following meanings:

May Indicates a possible course of action
Should Indicates a preferred course of action
Shall Indicates a course of action with a mandatory status

May 2013 Rev.3
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4.2 ORGANISATION AND DEPARTMENTS

In this document, the terms Corporate, Division and Asset have the following meanings:

Corporate Refers to the PTTEP Business Groups hierarchically above Asset
level, and located in the PTTEP headquarters, Bangkok.

Group Refers to a corporate level Business Group. These may have
associated Divisions, Departments, or operational Assets within
their hierarchy.

Division A Business Group may have one or more distinct groups within
its hierarchy. These are referred to as Divisions, for example;
within the EDE Group there is the Engineering & Construction
and Maintenance Division (ENC), and the Field Development
Planning Division (EFD), both of which also have associated
Departments within their hierarchy.

Asset Refers to an operational Asset, site, or location within a
respective Business Group, for example; the DOA Group
contains Bongkot Asset (DBA), S1 Asset (DSA), Arthit Asset
(DAA) and the INA group contains IMA Myanmar Asset (IMA),
Vietnam Joint Venture Asset (IVJ), Australasia Asset (IAA), Oman
Assets (IOA) etc.

Department A subgroup within a Business Group, Division or Asset.

4.3 COMMON ACRONYMS

Set out below are common specific terms presented in alphabetical order:

CEO President & Chief Executive Officer
CSH Safety , Security, Health and Environment Division
Ccso Safety Operation Department
DOA Domestic Asset Group
EVP Executive Vice President
PTW Permit to Work
SVP Senior Vice President
VP Vice President
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5.0 ROLES AND RESPONSIBILITIES

5.1 OWNERSHIP OF THE DOCUMENT

The owner of Permit to Work Standard is SVP, SSHE Division, with responsibilities for:
e Issuing Permit to Work Standard and its revisions

« Ensuring effective implementation of the standard

5.2 CUSTODIAN OF THE DOCUMENT

The custodian of Permit to Work Standard is VP, Loss Prevention Department, with responsibilities for:
« |dentifying deficiencies or potential improvements

o Initiating periodic revision

e Maintaining revision history and document status register

5.3 KEY PERSONNEL ROLES AND RESPONSIBILITIES

CEO
« Enforce that SSHE is a line management responsibility.

* Be a sponsor for effective SSHE MS implementation throughout PTTEP.

EVP’s

e Endorse asset / site PTW procedures.

* Ensure effective SSHE MS Implementation within their functional group.

SVP’s

* Give directions to all subordinates in managing SSHE related issues.

* Define SSHE responsibilities in project / asset / site.

VP’s

e Approve project / asset / site PTW procedures.
« Encourage + enforce SSHE MS implementation
e Ensure SSHE risks are defined, conducted + mitigated.

Corporate SSHE Division

* Issue and periodically review the PTW Standard.
* Identify, advise and provide PTW training courses as per Training and Competency Matrix.

e Plan and conduct PTW audits as per annual audit plan.

F i Group SSHE I Asset SSHE Advisor

* Monitor effectiveness of the PTW system in use.

é Permit to Work Standard SSHE-106-STD-510

Site (or Offshore i Site Superii

« Overall responsibility for application of PTW Procedures/Instructions on-site.
« Ensuring work that does not require a permit is identified, approved and listed.

e Ensuring a Site PTW Procedure or Instruction is in place, following the requirements of this
Corporate PTW Procedure.

« Ensuring up-to-date training and competency assessment records are kept.

*  Approving the appointment in writing of competent persons to undertake PTW functions.
« Participating in PTW audits and reviews.

* Reviewing PTW system adequacy for peak activities and SimOps.

Approving Naked Flame and any other permits with significant importance (e.g. some single
valve isolations, heavy lifts, SimOps)

Site iewil paring Work Si ing Permits

e« The nature of work is fully described / understood.

« All hazards have been identified and precautions specified/implemented (e.g. inhibits and
isolations).

« All personnel who may be affected by work have been informed.

« Permits for tasks that may interact are cross-referenced.

« Site checks are done before and after work completion.

« Sufficient time is spent during shift handovers to discuss ongoing work/permits.
« Participating in PTW audits and reviews.

« Reinstating work sites after work has been completed (e.g. inhibit and isolation removal)

Persons Performing Work Under a Permit

e Work content has been discussed, and work team briefed on permit requirements (e.g. tool
box talks).

e Work does not start until a valid permit has been issued and received.
« Permits are displayed at the worksite.

«  Permit conditions are complied with throughout work.

e Work is stopped and permits suspended if work conditions change.

* Revalidating permits when work extends beyond defined limits.

«  When suspending or on completion of work the site is made safe.

6.0 PTW REQUIREMENTS
6.1 APPLICATION

PTW shall be applied to work that may be potentially hazardous to people, the asset or the
environment. They shall be used for:

o Ensuring PTW audits are conducted regularly. . Non-routine work.
* Reporting PTW compliance as a SSHE KPI. . Where two or more individuals or groups may be performing work.
May 2013 Rev.3 UNCONTROLLED when printed, visit PTTEP Intranet for latest version Page 4 of 22 May 2013 Rev.3 UNCONTROLLED when printed, visit PTTEP Intranet for latest version Page 5 of 22
é Permit to Work Standard SSHE-106-STD-510 é Permit to Work Standard SSHE-106-STD-510
. Where transfer of work between parties will occur. Process / Mechanical / ESD System lIsolation Certificate — to be used whenever isolation of any of

However, not all work needs to be performed under the PTW system. A comprehensive list of work that
does not require a permit to work shall be approved by the Site Manager and kept on-site. This work

can include:
. Routine visual checks
. Work that is covered by specific procedures e.g operating instructions

During periods of peak activity (e.g. major construction or planned shutdowns) regular PTW
requirements may not be sufficient to deal with the workload. In this case PTW arrangements shall be
reviewed beforehand and alternatives proposed e.g. a Permit Coordinator may be justified.

Simultaneous Operations (SimOps) also require a prior review of PTW Procedures to ensure
responsibilities and arrangements between different activities, and possibly different PTW systems, are
agreed and defined.

Contractors and sub-contractors working on PTTEP operated sites must comply with the requirements
of Site PTW Procedures/Instructions.

Although primarily intended as a paper-based system, electronic permit to work systems are
acceptable. They must however, comply with the principles of this Standard.

It is recognized that some operational sites such as Logistics Bases do not have sufficiently high work
related risks to justify implementing a full permit to work system. In these cases a simplified form of the
PTW system may be implemented.

Appendix 1 gives details of 8 essential rules for permit to work.

6.2 TYPES OF PERMIT
Main Permits
Two types of Main Permit to Work shall be used:

Cold Main Permit — used for work that does not involve any potential source of ignition e.g painting,
scaffolding, visual checking etc.
Hot Main Permit — used for any work that may provide a source of ignition e.g. use of non-intrinsically

safe electrical equipment, heat treatment etc.

Note: In addition differentiation of Hot Main Permits for Naked Flame Work shall be made. Naked Flame
Work involves work where an open flame as a source of ignition exists e.g. welding, burning, cutting
etc. See Appendix 2 for Naked Flame work requirements.

Types of Complementary Permits or Certificates

The following Complementary Permits or Certificates shall be used to support the Main Permits, above.
The selected Complementary Permits or Certificates used will depend upon the location and work done
on a particular asset/site.
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these systems is required in order to perform work safely. The Certificate is used to specify what
isolations are required, that they are in place before work starts and can be removed once work has
finished.

Electrical Isolation Certificate — used for safe isolation of electrical equipment.
Diving Permit — used for diving activities at marine locations.
Radiography Permit — used whenever radioactive sources are required.

Excavation Permit — used whenever excavations at land-based sites are required. Identification of
existing underground services that may be affected is important.

Confined Space Entry Certificate — used for entry of personnel into confined spaces.

Anchoring — for any anchoring or mooring activities within 500m of an offshore installation.

Other types of complementary permits and certificates are permissible. Their use should be justified
after specific analysis of site work conditions and requirements.

6.3 PERMIT TO WORK FORMAT

One of the main intentions of this Standard is to ensure that Permit to Work Forms with a high degree of
commonality are used on PTTEP sites. Specific details (e.g. permit form layout) shall be agreed and
developed on-site following the requirements below. The involvement in this review of all levels of site
personnel involved in the PTW system shall be ensured.

Colour Coding

The following colour coding shall be used for permits and certificates;

Permit / Certificate Colour
Cold Main Permit Blue or blue edged

Hot Main Permit " Red or red edged / striped

Process / Mechanical / ESD Isolation Certificate | Black edged

Electrical Isolation Certificate Yellow or yellow edged
Diving Permit White
Radiography Permit White
Excavation Permit White
Confined Space Entry Certificate Green or green edged
Anchoring White

(1) Hot Work Naked Flame permits shall be identified by use of a red stamp.

Table 1 Permit Colour Coding
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Language

The main language used for procedures, permits and certificates shall be English. However, multi-
language formats are permissible where this is justified.

Note: as permits are written documents an appropriate level of reading comprehension must be
displayed by personnel involved.
Information Required

The following basic information shall be required on permits and certificates, which shall be designed to
allow for the information to be recorded clearly:

e Unique permit reference number.

e« Description of task to be done

* Description of exact location / plant number(s)

e Details of work party and tools to be used.

e Details of potential hazards.

« Details of precautions required, including isolations and PPE.

* Precautions necessary and actions in the event of an emergency.
e Other persons to notify / approve work.

* Date, time of issue and period of validity.

« Signature of person in charge of work.

« Signature of the person issuing the permit which confirms that the site has been checked and that
equipment may be reinstated or left safely isolated and that the permit is cancelled.

« Signature(s) for handover of responsibilities between shifts.
* Cross-reference to other permits / certificates associated with the Main Permit.

e Declaration by person in charge of work that work is complete or incomplete and site has been left
in a safe condition.

« Space for recording site checks, gas checks etc.
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6.4 PERMIT VALIDITY

Permit and certificate validity is as follows:

Permit / Certificate Validity

Cold Main Permit 7 days with re-validation every shift, up to a
maximum of 14 shifts ™.

Hot Main Permit — Non Naked Flame 7 days with re-validation every shift, up to a
maximum of 14 shifts(1(2)).

Hot Main Permit — Naked Flame One day or two consecutive shifts (1)(2)(3)

Process/Mechanical/ESD Isolation For duration of the isolation (3)

Certificate

Electrical Isolation Certificate For duration of the isolation (3)

Diving Permit One shift (1) (2)

Excavation Permit One shift (1) (2)

Confined Space Entry Permit One shift (1) (2)

Anchoring For duration of mooring / anchoring.

Notes

(1) Shift means up to a 12 hour work period.
(2) The authorized validity duration shall be mentioned in permit approval section.

(3) By default, the validity is 1 day or 2 consecutive shifts but can be extended as agreed by PTW
meeting & highlighted in section 2 approval of hot main work permit. NFHW permit will lose
automatically its validity upon anyone of the Field Manager, Production Authority or Safety
Authority crew changing.

(4) Where isolation is required longer than the duration of the work permit (e.g. equipment major
overhaul) the isolation permit remains valid but the main permit is cancelled. Such cases should be
recorded in a Long Term Isolation Log Book kept in the Control Room.

Table 2 Permit Validity
Other types of permit not listed above that may be required on site shall have their validity determined
as required.
6.5 PERMIT TO WORK ISSUING STEPS
Raising / Reviewing / Issuing / Completing Permits
The following steps shall be followed when applying the PTW procedure.
1. Raising the Main Permit

This must include a description of the work to be done, equipment to be worked on, location of work,
tools to be used and number of workers involved.
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2. Reviewing the Permit.

The permit shall be reviewed for work content and specifying what needs to be done to prepare the
work site / equipment to make it safe to work on e.g. inhibits, isolations, venting, purging etc.
Complementary permits / certificates are raised at this stage.

The permit shall also be reviewed in order to specify what safety precautions personnel working must
follow e.g. PPE, standby man.

Potential interactions with other work shall be identified at this stage.

3. ting the Above Requirements.

The worksite must be prepared according to the requirements of the Main Permit and any supporting
Complementary Permits/Certificates. This can include installing isolations etc.

Confirmation that the site has been prepared safely must be made by site visit and recorded on the
Permit.

4. Checking the Site

A final check that the work site is safe shall be made before issuing the permit. This will include any gas
check if required. (Note: site checks must be repeated during the performance of work, below)

5. Issuing the Permit.

Signatures for the issuing authority and person receiving the permit must be made. Copies of permits
are distributed as required.

Permit issue shall only be authorized by the final signature of the Production (or Operation) authority on
site. In certain cases an extra level of authorization is needed — this should be at Site Manager level for
Hot Work Naked Flame permits and any other work with a potential significant impact e.g. heavy lifts,
single valve isolations where process design does not permit alternatives etc.

Issue of a permit by / to the same person is prohibited.

6. Receiving the Permit.

The person receiving the permit must agree to follow all the conditions specified and communicate such
conditions to the rest of the personnel in the work team. A copy of the permit must be displayed at the
work site.

7. Performing Work as per Permit Requirements.

The safety precautions specified on the permit must be complied with fully by all in the work team. In
case of any uncertainty stop work and ask for guidance from supervision/ safety.

8. Suspending work if conditions or work scope changes.

Permits will be suspended if:
« The conditions of work change from that described on the permit.

* An emergency situation is declared.
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* In case of any uncertainty or question about the work planned.
e Spares are not available.
e There is a conflict with another work task.

Suspended permits must be kept in the PTW recording system. The condition in which plant /
equipment is suspended must be checked and safe. The permit must be re-validated when work can
commence again.

9. Re-validating the Permit (Handover).

Permits must be revalidated when they extend beyond their specified duration (typically a shift).
Incoming shift personnel must be made aware of the work, its status and the status of plant/equipment.
A PTW Log, file or display boards shall be used to record ongoing permits. Good communication during
shift handovers is essential.

10. Cc ing Work and Re-ir 1t (Handback).

Once work is completed the work site can be re-instated to its normal condition (e.g. isolations and
inhibits can be removed). Confirmation that work has been completed shall be made by the person to
whom the permit was issued. The person in control of operational activities shall acknowledge on the
permit that plant/equipment has been returned to operational responsibility.

Responsibilities

The above steps shall be the responsibility of the site departments / sections below.

Work Step Responsibility (1)

Raising the Permit Originator

Reviewing the Permit for Work/Safety Requirements | Production / Maintenance / Safety

Implementing Above Requirements Production / Maintenance / Safety

Checking the Site Production / Safety

Issuing the Permit Production

Receiving the Permit Permit User

Performing Work Permit User and Work Team
Suspending Work Permit User / Production
Re-Validating the Permit Permit User / Production

C ing Work and Reir it Permit User / Production

(1) Main responsibilities shown. Other such as Well Service, Construction can also apply.

Table 3 Responsibilities in Permit Process
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6.6 WORK COORDINATION

There shall be a daily meeting to coordinate work on site. Permits for the following day’s work should be
submitted for review at this meeting. Note: only permits that are required for urgent work can be applied
for on the day they are issued.

Attendees should be Operations/Production, Maintenance, Inspection, Logistics, Safety etc as
appropriate to site circumstances.

6.7 PERMIT TRACKING AND DISPLAY

After issue, copies of permits shall be clearly displayed at:

* The work site, or in a recognized location near to the work site.

e In the central or main control room or permit coordination room, with additional copies at local
control rooms.

« In addition, a copy of the permit should be kept with the issuing authority or with the area authority if
that person is not located at the worksite or control room.

* Additional copies may be used as per site requirements.

A Permit Location Map shall be displayed in central control rooms. This shall be of a suitable size to
show basic site layout (including deck levels) and equipment. The location where work is being carried
out under Permits shall be shown using appropriate movable symbols. They can be colour coded as per
Permit requirements e.g. white = cold work, red = hot work etc. The map shall be kept updated.

6.8 PERMITS AND RISK ASSESSMENT
The PTW system is connected with the risk assessment process. Risk assessments are used to identify

hazards and risk reduction measures, which can be cross referenced to permits.

When a task is to be performed a check should be made to see if an existing Job Safety Analysis
exists. If yes, this can be used as supporting documentation for the permit — providing review shows
that the work conditions are the same.

If the work to be performed is a new task a Job Safety Analysis should be performed.

Some work may be outside the scope of a Job Safety Analysis and in these cases a specific risk
assessment using other techniques may be used.

6.9 TRAINING, COMPETENCE AND APPOINTMENT

All personnel shall be briefed on PTW requirements when they attend the site safety induction.

Further detailed training and assessment of competence in PTW shall be provided for those personnel
involved directly in raising, evaluating, filling out, issuing and completing permits.

Such personnel will be appointed in writing to fulfill their roles and responsibiliies under the PTW
system by the Site Manager after training has been completed and competence successfully assessed.
An up to date list of such personnel shall be kept on site.
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6.10 DOCUMENTATION

It is important that the PTW system is properly documented by assets / sites in the form of written
Procedures or Instructions. The essential features are:

* Documentation should be controlled.
e Have a specific owner.
* Be accessible.

« Be periodically reviewed and amended if needed. 3 yearly is recommended unless there are other
changes that require amendment sooner.

e Be astandard to be audited against.

Copies of used permits shall be retained on site for a period of 1 year prior to destruction.

6.11  AUDIT AND VERIFICATION
Verification

Verification that compliance with the PTW system is being achieved shall be regularly undertaken. This
can be performed by Management and Supervision on-site. A weekly verification of PTW compliance is
recommended, with a set % of Permits / certificates issued being verified (e.g. 10%). Deviations from
the PTW procedure shall be corrected. Results should be recorded on a checklist and deviations
corrected. See Appendix 3 for a verification checklist.

Audit

Systematic, detailed audits of PTW systems shall be undertaken. These should be done annually and
included in the Asset SSHE Plan. Such audits should be performed by personnel not normally
associated with the day-to-day running of the PTW system. See Appendix 4 for an audit checklist.

PTW audit/verification shall be used as a SSHE Performance Indicator (e.g. # of audits/verifications
completed vs those planned; % of permits verified having defects/non-compliances).
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7.0 APPENDICES
APPENDIX 1: PERMIT TO WORK 8 ESSENTIAL RULES

ﬂRMIT TO WORK ESSENTIAL RULEN

1. All those involved in the permit to
work system are trained and
competent.

2. Allrisks have been removed or
controls are in place.

3. The Performing Authority is aware of
interactions with other permits, tasks,
or simultaneous operations and these
are cross-referenced on the permit.

4. The Performing Authority has visited
the worksite prior to start of work.

5. The Performing Authority is satisfied
that, where required, the integrity of
isolations has been verified.

6. Atoolbox talk has been conducted at
the worksite involving all members of
the work party.

7. For ongoing work, there has been a
handover discussion at the worksite.

8. The work has been completed and
handed back in a safe condition.

If any of the above cannot be
complied with or you are unsure, then
stop work and ask.
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APPENDIX 2: HOT WORK NAKED FLAME REQUIREMENTS
Note: the following requirements are taken from the “Hot Work Policy” memo PTTEP/300/M.190/06
dated 8 December 2006.

The purpose is to reduce as far as is reasonably practical the chances if ignition in case of a major
hydrocarbon release. To achieve such a purpose the focus of attention shall be on finding “cold”
solutions instead of having to employ hot work. If hot work does have to be performed then suitable
additional precautions must be taken.

Naked Flame Hot Work (NFHW)

This covers any of the following activities:

o Welding.

* Use of regular grinding wheels / cutting wheels.

e Heat shrinking using naked flame or electric dryer.

e Pre-heating.

* Post weld heat treatment.

e Burning.

e Stud welding.

e Use of Zone 2 diesel driven engines in a classified zone (exhaust and turbo charger may remain
hot after shutdown.

Note: hot tapping is a non-routine activity that shall be subject to specific risk assessments and studies
before work commences. These shall address required safety precautions. Hot tap drilling is cold work
but welding the saddle is Naked Flame Hot Work.

In addition to the above NFHW includes the use of any equipment or tools that constitute an effective
ignition source which during normal use could ignite an explosive atmosphere and / or solids or liquids.
In other words the ignition source emits high energy in the form of sparks, open flame, flame arc and /
or has a surface temperature that is higher than the ignition temperature for the medium that might be
exposed to ignition.

NFHW Within Any Hazardous / Classified Area

This type of work should be avoided during normal production operations and should be deferred to
planned shutdowns.

NFHW in hazardous / classified areas shall only be done where:

« Alternative work methods have been evaluated, documented and found to be not practical and

e The risk of delaying the work to a shutdown is considered greater than undertaking the NFHW while
production is ongoing.
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A review shall be done within the modification process to check that the work being planned is really
necessary and that the work itself does not add significant / unacceptable additional risk to the
operation.

If the work is to go ahead then in addition to the normal precautions (gas checks...) all NFHW within a

hazardous classified area on an operating hydrocarbon facility shall have the following precautions:

* Job Safety Analysis is performed.

e A habitat is erected and “pressurized” with air bought from a safer location.

* Hot Work Naked Flame permit to be approved by the Site Manager.

e Avisit to the work site is made by the Production Authority and Performing Authority.

« Precautions for use of Zone 2 diesel driven engines in a classified zone shall be evaluated on a
case-by-case basis by risk assessment. In practice erecting a habitat over the engine may be
difficult.

NFHW Outside Hazardous / Classified Areas

Overall, the same basic precautions shall apply outside hazardous /classified areas for NFHW on an
operating hydrocarbon facility except that the decision for a habitat shall be made on a case by case
basis.

Non Naked Flame Hot Work

This covers any of the following:

e Sand/ grit blasting.

e Use of needle gun.

*  Opening of live junction boxes.

« Electrical isolation testing (mega metering).

e Use of copper bits.

e Use of camera with battery / flash / motor.

e Use of electrical / battery operated equipment.

« Instruments that are not certified in relation to the areas where they are being used.

* Use of rotating wire brushes.

Any of the above work shall be undertaken with a Hot Work Permit.

Temporary Equipment

Temporary equipment (PTTEP or contractor) that is to be used in an operating hydrocarbon producing
facility (inside or outside hazardous / classified areas but outside pressurized areas) shall be certified
for the Zone requirements or as a minimum to be Zone 2 standard.
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Specialist advice shall be sought from Asset / Division SSHE personnel first, Corporate SSHE second,
if this requirement cannot be met.

Permanent equipment that is to be installed shall comply with Management of Change requirements
with respect to hazardous area classification as part of the modification process.

Emergency Situations

The Site Manager has the right to deviate from the above in emergency situations. Emergency in this
case means a direct threat to the safety of people, the environment or the asset.

Notes

Hazardous / classified areas shall be defined by IP15.

Operating hydrocarbon facilities include any platform with “live” wells or “live” hydrocarbon production
facilities. Offshore, separate Living Quarters platforms are not included, and bridges connecting
platforms are included if they carry hydrocarbons.
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APPENDIX 3: CHECKLIST FOR DAY TO DAY PERMIT MONITORING

Checklist for Day-to-Day Permit Monitoring

Date: Time: Active:
Permit Type: Permit number: Complete:
Reviewer: Position: Site:

Attached Permits / Certificates (list):

If any unsafe conditions are found, stop work and inform the performing authority.

Check Yes | No | N/A

. Is the work specified clearly?

. Are necessary risk assessments available for review?

Are identified hazards listed on the permit to work?

Are appropriate precautions listed on the permit to work?

Is the operational time limit of the permit clear (ectensions authorized)?

Are attached permits / certificates completed properly?

Are other area or systems activities cross-referenced on the permit?

. Are copies of permits, certificates and attachments legible?

Are signatures legible and traceable?

ale|e[N|o|als|wln

o

. Are copies of permits / certificates displayed at correct locations?

11. Are attachments, drawings etc held at correct locations?

12. Are users briefed in permit to work, do they understand requirements?

13. Do people know what to do in an emergency?

14. Are isolations appropriate for work, clearly specified + implemented?

15. Are common isolations cross-referenced?

16. Are the right people aware of isolated equipment?

17. Is the area authority aware of work?

18. Is the work carried out in conformance with the permit?

19. Are control measures and PPE appropriate for the task?

20. Are tools and equipment suitable and in good condition?

21. Is housekeeping satisfactory?
=
Reviewer: ‘ Signature:
Performing Authority: ‘ Signature:
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APPENDIX 4: PERMIT TO WORK ASSESSMENT AND AUDIT CHECKLIST

The checklist can be used when setting up a new permit system or auditing an existing one.

Item Finding

Policy

1. Is there a clearly laid down policy for risk
assessment of high-hazard work and their control
procedures?

2. Are the objectives of the permit system clearly
defined and understood?

3. Is the permit system flexible enough to allow it
to be applied to potentially hazardous work, apart
from that which may have been identified when
the system was established?

Organising

4. Are responsibilities for the following made clear:
managing the permit system; permit form design
and system scope; types of jobs subject to permit;
contractor control?

5. Are the types of work, or areas where permits
must be used defined and understood by all
concerned?

6. Is it clearly specified who may issue permits?

7. Is it clearly specified how permits should be
obtained?

8. Are people prevented from issuing permits to
themselves?

9. Is the permit system recognized throughout the
asset / site as being essential for certain types of
work?

10. Are copies of permits issued for the same
area / equipment displayed together?

11. Is there a PTW display board in the control
room and is it updated?

12. Is there a means of coordinating all work
activities to ensure potential interactions are
identified?

13. Is there provision on the permit to cross-
reference other relevant permits / certificates?

14. Is there a means to ensure other people who
could be affected by the proposed work give their
agreement before preparations / work starts?
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15. Where there are common isolations for more
than one permit is there a procedure to prevent
de-isolation before all permits have been signed
off?

16. If an electronic system is used is a valid
means available to recover the coordination of
work activities in the event of the system failing?

Communication

17. Does the permit system provide both for the
recipient to retain the permit and for a record of
live permits and suspended permits to be kept at
the point of issue?

18. Does the system require a copy of the permit
to be displayed at the workplace?

19. Do permits clearly specify the job to be done?

20. Do permits clearly specify whom they are
issued to?

21. Do permits clearly specify the plant or area to
which work must be limited?

22. Does the recipient have to sign the permit to
show that they have read and understood the
hazards and control measures specified?

23. Do permits clearly specify a time limit for
renewal / expiry?

24. Does the permit include a handover
mechanism for work which extends beyond a shift
or other work period, including work that has been
suspended?

25. Is a hand-back signature required when the
job is complete?

Training and Competence

26. Is the permit system thoroughly covered
during asset / site safety induction training?

27. Are personnel who have designated
responsibilities under the permit system properly
trained and authorized?

28. Do people have sufficient time to carry out
their duties properly?

29. Does the permit system require a formal
a ment of personnel 1ce before they
are given responsibilities under the system?
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é Permit to Work Standard

SSHE-106-STD-510

30. Is a record of training and competence
maintained?

31. Do training and competence requirements
include contractors with responsibilities under the
permit system?

32. Are individuals provided with written
confirmation of completion of relevant training,
and are these documents checked before
appointments are made within the permit system?

33. Do authorized issuers have sufficient
knowledge about the hazards associated with
relevant plant?

Planning and Implementation

34. Does the permit clearly specify the job to be
done?

35. Is there a set of properly documented isolation
procedures for use when working on potentially
hazardous items of plant and do they provide for
long-term isolation?

36. Is there a clear requirement for work being
done under a permit to be stopped if site
conditions change or any new hazards arise?

37. Does the permit contain clear rules about how
the job should be abandoned in the event of an
emergency?

38. Does the permit system require any potential
hazards at the work site to be clearly recorded on
the permit?

39. Does the permit clearly specify the
precautions to be taken by permit users and other
responsible people?

40. Is there a procedure to identify and monitor
tasks which require inhibiting safety devices to
ensure that contingency plans and precautions
are in place?

Measuring Performance

41. Is there a monitoring procedure or are there
scheduled spot checks to ensure that permits are
being followed?

Audit and Review

42. Is there a procedure for reporting any
incidents that have arisen during work carried out
under a permit?
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SSHE-106-STD-510

é Permit to Work Standard

43. Is the permit system audited as appropriate,
preferably by people not normally employed at the
asset / site?

44. Is there a procedure for reviewing the permit
system at defined intervals?
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