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i

Design aoc. 8! Ap - Merkbiitter , DIN
Inspectionby:  y(jy UHDE , CLIENT

Supervision of nmnutactunngbv TUV ,UHOE

Fartigungskonrolio duich; .
Max. allowable werking temperature: 200 ®;cix

';‘.',““- al:q_wabl%mmizg pressure: g g, oV

%oimm({pmsure: 14 @ barlS Opsrahng temperature 85 @, «Clx
Initiat test pressure: 217 o bar, with waterm measured vesiest/horiz at top
Prifdruck erstmalig: » 5 m. Wasses /welt, Messung eewk, /lleg, am Kop!/ Seed
Retest pressure: bar, with water/air; measured vertical/horiz. at top/bottom}
Pritdr. Wisdarhol -Prit.: m. Wasaer/Lutt; h g steh./liog. am Kopt/Sumpl.
Process Huid: () 5 PENSION S[REISY: 0,7 2 kgjam| e artalpress p aba: o
ht: ht:
ETEYMSR 33400 ﬂ T Vg o
Mics seriNo. 12 39.8/1+ 2] \Ctotmenviecim: 1 gg5 [fokme: 80000
Corrosion aflowanceC: REACTOR 2 ®, o o
Omeraddiﬂonal snou\mcea: 0.5 'j
go Zuschldge: “ __mm
Cort
®: 14 bar; ®; : 200 °C ;®s:18,2 bar ;®; : tmm
;10 bar ; ®: 180 °C ;85 : WATER
General notes:
Allgemeine Angaban

[The specified wall thicknesses for shall, cone and heads are minimum values.

ABMHMEBESCH;W:GUNGEN f,‘ FACH c?eu!scb - englisch
INSPECTION CERTIFICATE —

Design acc.to:

UHDE I

Tther additional allowances
| Somstlye Zutchlige:

FE——

Akl rasg Aach: D vy
m— RN TiV_UMWDE CLIENT
i Supervision of facture by: : o =
e ew 33001 NITTR - D aeanaen eV MANUFA crgglfg_lg_ e D B
T " . ] &#er(ﬁ P8 pUQN Pretsure gauge: _ [Design temperatue
veiwam  foR0SES/( et ma?m gww_ : o nar _-rromlm bt . 200 o
oy — perating 'E‘r:_mre pauge: 25-39 par | OperatINg lern_perature g0 o¢
SRR 10 (S e i 4 - Tvarcal/honz
"..‘-'w-‘,'\‘-‘v"..-..- 2e0 o . j'c |HIIIH1 TEST prmure gauge: f.?? bﬂl th Wiwvsee [y, Ilnnnanh..hm m mtm i 10?1’110['(0111
A o000 -,. ne:aslnremre qaua'em - - Iaa.r \:lul nﬁtiﬂalr ma:::if.. vgmmcalmnnz il top/hottom.
e | BF% | e, 43/00 m
ot » (N — e —— I
:"' Process fluid. g, 7, Density: _’H: partial press. p abs:
S Modim: BuTENE penw | FEO kafdm? | s purisidrack pits biar
ight: ight. [ :
EMOU VSN f3100 || DMEBIBMER 245 000 19| Bl emameosut: ]
Uhde Bror tmawnd ial No: n
GbH  Bort &:‘; I's‘?:al No: 4w 225, 85/!' I:s;&lh 'rnunuiaﬂme. logs I\:&Icir_lm.__ 200 000 |
omosion allowance €2 N . |
Aboistsngaching Coi f o)
- mm|
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ESD TESTING FOR HDPE PLANT

rRPC

il Taons@8 160 {umneu)

ESD TESTING FOR HDPE PLANT

IRPC Public Company Linited [RPC Public Campany Limilled
O : Open O : Open
C: Close C: Close
5 : Shut Down S : Shut Down
N
NO. : NO. INTERLOCKING FUNCTION TEST DATE
! HSEIL110 HYY11101 Ethylene Shut Off Valve | 5 25 Jun 22 FVY11376-1 Flow Off Gas R2 To 11313 I c E 25 Jun 22
(Emergency Shut Down) HVY11102 Propylene Shut Off Valve | c [ 25 Jun 22 .Fvyl |3?(:2 ]-‘|o:.n Off Gas R2 To 11313 C I Ig__ __2&1:. 22 a
2 x Staircase west (1t + 3 rd ;VY] 1103 |Hydrogen Shi._ll Off Valve | (o [ 25 Jun 22 -|:w1 16601 1 1 l-'}_ow om-; G:;SR-E TO 11D329 c =] 25 Jun 22
Floor)/ 2 x Staircase East (Ist |HVY11104 . Bytene-1 Shut Off Valve C E’f ) 25 Jun 22 .I-‘\-'Yl 16601_2 FLOW OFF GASR2 TO 11D329 C EI - 25 Jun 22
+3rd Floor) & 2 x CCR EQT Hexane Shut Off Valve Cc EI’_ ‘.;.Sju;; - )
HVY11202 Cat.A Shut Off Valve ) c w 25 Jun 22 3 |PDSL 11103 (2 Bar) FVY11313 EE to 11.301A C = 25 Jun 22
HVY11203 CatB Shut OFF Valve 5 & 25 Jun 22 (Reactor-11.301A) VY1551l |VALVEATEELINETORI ¢ W 25 Jun 22
HVY 11204 C;t_D S;.\l Off Valve _ —? —M 25 Jun 22 Y1P112528 Pump 11.2528 For By-1 Cal. Vessel ' s | E 25 Jun 22
HVY! 1205_ R Catalyst E Shut Off Valve . c [E]/ 25 Jun 22 ;2-P1_I 252B Pump 11.252B For By-1 Cal. Vessel 8 O 25 Jun 22
HVY27101 XV LPG to 27.003 | C | H 25 Jun 22 [T
FVYHID_I WAX 1400213 TO 15004 {6 13/ 25 Jun 22 4 TASH 11311 FVY11313 EE to 11.301A c E 25 Jun 22
r-:v;::;m F. WAX_MDSZI TO I5.(_]’U; — _C - ﬁ 25 Jun 22 (Swilch : 95°C) FVY11314 ] Propy!_ene to LI301A [ = m - 25 Jun 22
FVY15101 SL Direct To 15004A c B/ 25 Jun 22 (Reactor=11.301A) FWI!_SIS__ ML Recyele to 11.301A G m 25 Jun 22 3
FVY15102 SL Direct To 150048 c m 25 Jun 22 XVY115511 VALVE AT EE LINE TO R1 [ F_?f— 25 Jun 22
'-]I;VY345204 15004C WAX/ COND. TEMP. C_ . |i| 25 Jun 22 YIPI1262A Catalyst Pump 11.262A [ | 25 Jun ?,2_
XVY345204 WAX INLET SHUT OFF VLV i c . Ef 25 Jun 22 Y2P11262A Catalyst Pump 11.262A S m 25 Jun 22
)EMSZUS - 15.004A VLVE o c _EZf 25 Jun 22 Y1P112628 ”_Cmalysl. Pump 11.262B - - 8 2 25 Jun ;2_
XVY345206 _ 15.004B VLVE c i 25 Jun 22 Y2P112628 Catalyst Pump 11.262B 8 o j 25 Jun 22
EMSZW 15.004A VLVE ' c [j 25 Jun 22 ;m 1262C Catalyst Pump 1f_ 262C s EI/ 25 Jun 22 i
XVY345208 115.004B VLVE B ] C E/ 25 Jun 22 Y2P11262C :Cataiyst Pump 11.262C 8 _ @/__;:5 Jun 22
XVY345209 -.'!5-0040 VLVE C (] 25 Jun 22 Y1P11262D -;Cam!ysl Pump 11.262D s EI; 25 Jun 2; .
XVY3452I0_ o -15‘094(3 VLVE - | c I Ef 25 Jun 22 Y2P11262D ‘ECataiyst Pump 1I£D o - ? —EI 25;22
HVT!Z{M P16.164 to H.11.2 - c ] E, 25 Jun 22 YI1P11252B Pump 11.2528 For By-1 Cal. Vessel h s E '251“1 22 1
HV 145326 __i\-'IL to HDU2 - - c m’ 25 Jun 22 Y2P112528B Pump 11.252B For By-1 Cal. Vessel - 8 | E— ._25 Jun 22
2 PRSLITL02 (2 Bar) FVY 11323 EE to 11,3018 . C IB/ 25 Jun 22 | E TASL11311 FVY11313 EEto 11.301A c [ 25 Jun 22
(Reactor-11.3018) XVY115512 VALVE AT EE LINE TO R2 2 m/ 25 Jun 22 (SW =20°C) FVY11314 ;f‘.::'l.’)'";m |.;1 |Emm [ c o d 25 Jun 22
LVY1I311 2 SMA Exi_t ;I.JU!;\ m D_S_?.?- o cC m/ 25 Jun 22 (Reactor-11.301A) FVY11315 ML Recyele to 1 L301A - ¢ m - 2;11 22
LVY11311_3 SMA Exit 11.301A 10 11.301B C . - @/_ 25 Jun 22 YIP11262A Catalyst Pump 11.262A [ ] 25 Jun 22 .
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IRPC Pulie Company Limited

ESD TESTING FOR HDPE PLANT

mnrPc
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ESD TESTING FOR HDPE PLANT

O : Open
C: Close
§ : Shut Down
NO. INTERLOCKING EUNCTION | TEST DATE
Y2P11262A Catalyst Pump 11.262A | S 25 Jun 22
YiP1 IEEB o éatalysil’l_l.mp IEB o . S . m_ | 25 Jun 22
Y2P112628 -';:a:alysn Pump 11.2623_ - S _II‘I 25 .Tun-22 .
Yip11262C Catalyst Pump 11.262C o S IE/_.Qun 22
:EPI 1262C n alyst Pump 11.262C S_ B m 25 Jun 22 1
YII’EE-D Catalyst Purr:p 11.262D o | S Eﬂ— 25 Jun 22 .
;’EIZGID Cala[; Pump EE_D - N 3 n _m ;;m 22_
YiPl1252B Purng.:_l 12528 For By-1 Cal. Vessel T sl @ | sz -
Y2PI1252B  |Pump 11.252B For By-1 Cal. Vessel s| o 25 Jun 22
6  |PRSAHHII311 FVY11312 ML to 11301A c [ 25 Jun 22
(PH=10.5) FVY11313 551 1301A - e _EI'-_ 25 Jﬁn:z |
(PHH = 15.0 Bar) ;YI 1314 g Propylene to 1 IISDLA— [ C_. B (| . 25 Jun 22
(Reactor-11.301A) EVY E ML Recycle to 11.301A - ‘ c H— 25 Jun 22_
HVY11102 Bl Propylene Shut Off Valve Te (| __zs Jun 22
EZ-GZA Catalyst Pump 11.262A S “ 25 Jun 22 .
Yop11262A Ea:alyst Pump 112628 sl (| | 2552
Y1F1 l?.(; Cal.ﬂlys.l Pump 11.262B - 3 | EB_ 25 Jun 22_.
;{2[’1 12628 _alaiysl Pump I1.26‘2_B ? ) | zhm 22
YIPIIEC Catalyst Pump 11.262C - 8 E_ 25 Jun ;
Y2P11262C — Catalyst Pump 11.262C s i _zs Jun 22
;IPI 1262D CaIaIysl Pump 11.262D o B S IZI B 5 Jl;'l i2
Vap11262D i alniysl Pump | 12620 s | | 25 Jun 22
YIP EB Pum;:_n 11.252B For By-1 Cal. Vessel s E 25 JUE
Y2P112528 1 Pump 11.252B F; B;—] Cal. Vessel i _s 4 ) _25 Jun 22
YIP11251A J\C(.E‘Ip 11.251A - S _E] 25 J:n
VP11251A |Act Pump 112518 s| @ | 2z
YIPL 12;1!3. Act. Pu:gl 1.251B o 5 d_ 25 Jun 21_
Y2P11251B T Act. Pump 11.25 !B_ _; E{ ;Jun 22

IRFC Public Compasy Limited
0 : Open
C : Close
S : Shut Down
NO. INTERLOCKING FUNCTION | TESTDATE
Y1P11251C Act. Pump 11.251C S [a 25 Jun 22
YIPII2SIC o Au:a;;n,zsu:_ - _._S i _EI - 2511.;{22_
YIPLIZS2A  Act Purl.'tp 112524 s II]_ 25 Jun 22
vapi1252A aet -Pump 11.252A o Is| 25 Jun 22
YIP 11252C Act. P{-mp 11.252C - s | 25 Jun 22_
YPU2SC At Pump 1 1252 s | | 2sn2e
YIEB-!_ Act, Pump 1554 o S“ I E ZSEEE .
yopli2s4 _EPump n2se s| = 25 Jun 22
Y2P11255 AL Pump 11.255 s 255022
vap112ss At Pump 11.255 s lﬂ! | 25wz
w?mu LVY11311_1 SMA Exit 11301At0 c|l [Ef- 25 Jun 22
;Y]I:ill_ﬁ ETMJ\ Exillglﬂt\;‘.nl_lDéé? o T | E - _25.Iun 22 -
Lwn?n_a SMA Exit 1301A 0 11301B e _E'i 25 Jun 22
FVY11376-1 | Flow Off Gas R2 To 11313 e | | ez
vaE?s-z Flow Off Gas R2 To 11313 c| o 25 Jun 22
FVYI 166;[)7_ |FLOW OFF GASR2 TO 110329 e _ 25 n22
FVY1 maa_z |FLow oFr Gasr2 0 110329 | c| - 25 Jun 22
7 |psH 11342 XVY115511 VALVE AT EE LINE TOR1 & 25 Jun 22
(Local SW : 12.0 Bar) FVY11313  |EBw30a - e [ 1 25 Jun 22
(Reactor-11.301A) FVY11314 Propylenc to 11301A o c|l @ 25 Jn 22
FVY11315 ML Reeycle 0 11301A | e EI 2522
HVY1l I(E . PmpyI;c;imt Off Valve o C _é . 25 Jun 22
viPizea Catalyst Pump 11.262A s E[ | assmz
Y2P11262A Catalyst Pump 11.262A o s| " 25 Jun 22
Yirl ]2623— Catalyst l‘um;.m‘}zﬁ - s @'_ 25 Jun;
Y2P11262B lcatatyst Pump 1 12628 B s| o 25 Jun 22
;f] P11262C 1 ba!aiyst Pump 1I,E _E'; ﬂf . 25 Jun 22 .
Y2P1 lZTSZC Cala_lysl Pump 11.262C N 8 - |ﬁ ?.5;uu 22
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ESD TESTING FOR HDPE PLANT

0 : Open

C: Close
S : Shut Down
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ESD TESTING FOR HDPE PLANT

NO. INTERLOCKING FUNCTION " st oaTe
YIP11262D Catalyst Pump 11.262D 8 m 25 Jun 22
YZPI_1262[) - Catalyst Pump 1 E.QED o | 8 | ¥ | B .Eun 22-_
viPl2sB Pump 1 12528 For By-1 Cal. vesel | s | II-T___ 25 Jun 22
EP[ 12528 i Pump 11.252B For By-1 Cal. Vessel 5 ' 25 Jun 22
YIPLIZSIA Act, Pump 11.251A s o —
V2PLI2SIA |Act Pump 11251A s | 252
Y IFIZS-IB a Act. Pump | 1,;51_3 o S_ B E_'I/ . 25 .I::-E
vop112518 At P{nnp 258 s| 25 Jun 22
YIP11251C |Act. Pump 11.251C - s =] 2In22
VIPLI2SIC At Pump 11.251C s | 2552
wﬁm Act, Pump 11.252A - s I = ZS_Ju; 22
;I_ZP-!-IZSM\ Act, Pump 1I.2;1;\ o ? 1 ;Jun 22_
vIPIZSIC  |Act PumF;ESZC sl _Iﬁ 25 un 22
YPL2SIC  |Act Pump n2sc s | | 2ssumz2
YIPE- Act, Pump 11.254 - ] | E’ 25 Jun 22 .
vopii2se  Ad Pump 11.254 o s E]_ 25 Jun 2
vaPL12s5 J‘\Ct;ump 11.255 - s E_ 25 Jun 22
vopii2ss _E..Pump nass 1s Ei | 25mun22
§  |LRSHHH 11311 (95%) FVY11312 ML to 11301A & 7 25 Jun 22
(Reactor-11.301A) F\'m3 EE uImm o I C- u - 2_5 ;un 22
FYY11314 P;pylcnc to 301A e Elf 25 Jun22
FVYII3IS ML Rncy_clc: 11.301A o c _ 25 hn22
XVY1SS11|VALVEATEELINETORI e o | 2smm2
YIP112528 Pump 11,2528 For By-1 Cal, Vessel 's| o 25 Jun 22
Y2P11252B o Pump 11.252B For By-1 Cal. Vessel o s E{_ 25 Jun 2}.‘_
YIP11251A !-\cl._Fump 11.251A . o s | F_’im 2522
Y2P11251A |- Pump n2siA s [ﬂ/ | asimn
YIP11251B i;\m. Pu;p 11.251B o K . [ﬁ 25 Jun 22

O : Open
C: Close
5 : Shut Down
o s FUNCTION|
NO. 'INTERLOCKING | TEST DATE|
TEST b
Y2P11251B Act. Pump 11.251B S ] 25 Jun 22
‘t_'ll:l 1-251C :;\c;’ump 1!.-25_1C- o R S_ m | _25 Jun 22
YIP11251C Act. Pumpﬁilc o S E'[— 25 Jun 22
[vieiizs2a  |Act Pump 112524 s =} 25022
YZPEA J‘\ci.. Pump li.?.Si’.f\ - S - _Ef 25 .lurz
Yll_'l 1252C o ,;u;t. Pump IIKZEC o b E’j_ - 25 Jun 22 |
Y2p11252C ;’\cTPummﬁC - s m 25522
;Pl 1254 N };:1 Pump lI.iSd - f T Ef ?Jun 22
YZPE Act. Pump 11.254 - S —m’ 25 Jun 22
Y2P11255 o | Act. Pump 11.255 | S !j__ 25 Jun 22 I
allss _[_El’urnp 11.255 o S_ f ]j Eun 22
LVY11311 1 a ;YI 1311_1 SMA Exit u.smE c E 1= 25 Ju.n;
me 1 SMA Exit 11.301A to 1ID32?— C - _E 25 ;22 .
LVY1131 I_3— SMA Exit 11.307:0 11.301B ] C @ il 25 Jun ?.2_
EEB?G-I "F[ow Off Gas R2 To | IE C_ I M 25 Jun 22
FVYH_’.‘?_G-E_ .I-'Iow Off Gas R2 To 11313 - c o 25 Ju; 2_2 -
.F_\J'Yl i%l__l .FLDW (EGASR?._T; 1 ID3':Z9 _C _@ i 25 .T:ll‘l. 22 .
rl-‘VYl 16601 2 - _._'-FLOW OFF GAETO 11D329 - _C ].‘._.f.{ N 25 Jun ?.2_
9 rSASL 11311 Eltaifi Enl:,som o ‘ C,_ I E:‘j _251un22 [
(Reactor-11.301A) FVY11314 Propylene to 11301A 8- m 25 Jun 22
r.l?_\i-Ylla'lS ML Recyele to 11.301A B & B | 250m 2
RVYEH VALV_E ;’i' EE LINE TO_RI 3 C - IE{ | 2;::! 22
YIP1I2528  |Pump 12528 For By-1 Cal. vessl | S @ | 25 2
EIZSZB Pump 11.252B For By-lC_ai. Vessel - s_ u Ni| 2_5 Jun 22 I
10 |TASH 11321 FVY11323 EE to 11.301B (&4 [} 25 Jun 22
(SW=190"C) FVY11324 __. Propylene to 1I3-(JIB - c m/ 1 25 Jun 22--
(Reactor-11.301B) VY1325 IM-L Reeycle To 11.301B el B | smz
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ESD TESTING FOR HDPE PLANT

O : Open
C: Close
S : Shut Down
FUNCTION| |
HO. FUNCTION ~ |TESTDATE
XVY115512 VALVE AT EE LINE TO R2 | ¢ iz 25 Jun 22
YIFE&EA o .Calaiyﬁump 11.262A - B S _EET__ 25 Jun 22_
V2p11262A Catalyst Pump 1 12624 s | I_;Tj- 25 Jun 22
YiPl ;E Catalyst Pump 11.2628 - S E 25 Jun 22 |
.‘(?.I'I 12628 ._Ealalysl Pump 1 IE __b d - __25 Jun 22
YIPLI262C Catalyst Pu.;np 2 s| | 25 Jun 22
Y;Pl 1262C aﬂyst Pump 11.262C o S_ E-"!_ ;un 22 .
YIPI1262D Catalyst Pump 11.262D - | 8 o —
;2!’1 1262D _.Eamlyst Pump | I.E __S ﬁ _-_25 Jun 22
LVY11311 2 SMA Exit 11301A 10 11D327 c|l o 25 Jun 22
LVYI3IL3  |SMABxit1L30IA 113018 | € @ | 2sunz2
FVY11376-1 owOGsR2To 1313 | c| B | 2smn2
FVY113762 |Flow Off Gas R2 To 11313 el @ | 2smnz
FVY116601_1 |FLOW OFF GASR2 TO 11D329 c| @ 25 Jun 22
FYY116601 2 [FLOW OFF GASRZTO1IDR29 | C [ﬁ_ S
i |rasLi FVY11323 EE to 113018 ! [ 25 Jun 22
(SW=20"C) FVY@ Propylene to 113018 - c . _m 25 J;ﬂ
(Reactor-11.3018) FVY11325 - ML Recycle TOH] 1B 1 c Eﬂ a 25 Jun ?.2_
Y1P11262A CatalystPump 112624 's| o 25 Jun 22
vopieA | Catatyst Pumlzzszn _ a s Iﬂ“ —
YIPI12628 | Catatyst Pump n2em s| & 25In22
YPI12628  |Catalyst Pump 112628 _ 1s | 2ssmz2
YIPL1262C Catalyst Pump 11.262C ls| o 25 Jun 22
Y2rl 1262C_ Catalyst Pun;p Eﬁ?.(_l - s |ﬁ_ 25 Jun 22_
YIPI1262D |catalyst Pump 112620 s| B | sz
Y2P11262D Catalyst Pump 11.262D | s &= 25 Jun 22
LVY11311 2 SMA Exit 11.301A to 110327 | ¢ _Pi'l/ 25 Jun 22
LVYII3IL 3 |SMAExit] 1301A to 11,3018 - ‘ c d'_ 25 Jun 22

O Open
C: Close
S : Shut Down
TR S P g FUNCTION|
NO. INTERLOCKING FUNCTION | TEST DATE
FVY11376-1 Flow Off Gas R2 To 11313 ¢ i 25 Jun 22
.F_VY] IZE‘.:I =i F.I(.:wa(‘ms R2 To 1!3: B c H T 25 Jun 22
.F\-"Yl 1660 |_1_ FLOW OFF GASR2 TO 11D329 T ' C | —m 25 Jun 2?.__
F_mﬁﬁm 2 T FLOW OFF G!\SRZEI D329 " Cc ﬂ_ _25 Jun 22
12 PRSAHH 11321 FVY115510 ML FROM 11P225A-B TO R2 2 Eﬁ 25 Jun 22
(PH= 10,0 Bar) i"VYIE?:. - Flow M_L T01.3IJIB— _(‘ B a _25 IUE
(PHH = 10.2 Bar) F\-’E323 -1-.3;1 1.301B - 3 _C EI/_ i 25 Jun 22 [
(Reactor-11.301B) FVY1 ]324— .Pmpylem: to 113018 o ' C_- B B’ 25 Jun 22
E"IBZS __;L Reeycle To 11.301B - {5 E_ 25 Jl.mZZ_
HY sz Propylene Slu..n Off Valve - T E[ | _25 Jun 22
Y |mzaza ]Cata!yst Pump] .26?1 | -S _EI i 25 J; 22 g
Y2PLI262A .Calalysl lrmp 2624 sl P | | 25mn22 |
;Pl 1262B _alalyst Pump EB o S a 25 Jun;
Y2P1 'lES Calalyst Pump 11.262B - | S_ ﬁ ¥ __25 Jun 22 .
YIPII262C  |Catalyst Pump 11262C - (=] & 251m22
vapi26C Cal;ysl I*ump- n2ee s| M| 25 Jun 22 |
;(Emszr) _.-Catalyst Pump 1 I.E o S I ]]T_ 25 .Iun;
YLD |CuslystPomp 11260 (s & | 5mz
;PIIESU\ _;ct. Pump IE.ZK o S E 25 Jun_22
Y2P11251A AcPump 112514 s| © | 2wz
;(IP_Il-ZSIR -Aci. Pump 11.251B o o i 5 ﬁ - 25;m22
Y2P1 IZSK Act, Pu; |_1.25[B o B 5 - m ? Jun 22 |
\_’IPI 1251C | ;cl. Pump 1 I,EE o 8 E 25 JEz
YIPLI2SIC ActPump 11251C s| o | 2smmz
YIP11252A - Act. Pump llEA o " S _lj . 2;m 22
YZ!-’I 1252A ACI: Pump | [_.252#\ - 5 B m/_ 25-J'u11 22
E’l 1252C A_t:l. Pump 1I.252(,_' o S d_ 25 Jun 22
Y2P1 IZEC .I.i‘\cl.- Pu;np 11.252C o - _5 . [i!l 1 25 Jun 22 |
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ESD TESTING FOR HDPE PLANT

O Open
C: Close
S ¢ Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION  |resroame
TIO e .
YI1P11254 Act. Pump 11.254 ‘ 8 m 25 Jun 22
:(2}‘[1254 | Act. Pump 11.254 o - S . —E . 25 Jun 22
Y-?.PI 1255 . Act. Pump 11,255 - ; . Iﬁ 25 Jun 22 1
YIPLI25S  |AcLPumpll2ss s & | 25mn2
VY1321 | SMA Exit 11,3018 to 11.306 e | 25 Jun 22
LVYl IE SMA Disch 11.3018 lD_l_l.3(-16 L - —m 25 Jun 22 -
LVY11311_2 _.Sm Exit 1|..30|A o llf}i:?; o [.T i @ - ._25 Jlln;_
LVYII3113  |SMA Exit 11.301A o 11301 c|l @ | smn
FVY11376-1 Flo;\: Off Gas R-l To 11313 —-_C ! m 25 Jun 22
FVY11376-2 ;1"'10\!«' Off Gas R2 To 11313 £ —d 25 Jun 22_
FVY116601 1  [FLOW OFF GASR2TO 11D329 | c M | 2sme2
PVYES;SUI;Z_ FLOW OFF GASR2 TO IIEZQ ‘ C_ r d- o 25 .Tu; 22 -
13 PSH 11341 XVYl115512 VALVE AT EE LINE TO R2 \ L% E/ 25 Jun 22
(Local = 118 Bar) FVY11323 |BE (0 113018 R E | 2552
(Reactor-11.3018) FVY 11324 Propylene to 113{JIB- _C i E’m 25 Jun 22 .
FVY11325  |ML Reeyele To 11,3018 e g | 25w
HVY1] I02_ E Propylene Shut Off Valve C E_ 25 Jun 22
vipi12624 Catalyst Pump 11.262A - |s | 25 Jun 22
Y2P11262A |Catalyst Pump 11.262A | s _—Ei 25 Jun_22
YIPL1262B Catalyst Pump 112625 I's| @ | 2smn2 ]
;(2P1_|2623 . (_,'ata[ysl Pump 11.2;55.5 o [ S il m - 25 Jun 22
YIP11262C Catalyst Pump 11.262C s i 2522
Y2P11262C iCataIyst Pump 11.262C s —m 25 Ju_ll 22
;(’1PI 1262D TCatn!ysl Pump 11.262D o S E | 25 Jun 22 ]
Y2P11262D ‘.Cninlysl Pum|:|-1.26?.D Ii S_ o m ZSE'I 22-
Y1P11251A | Act. Pump 112514 [ s o 25 Jun 22
Y2P1 125”\_ Act. Pump 11.251A B ‘ 3 @ 25 Jun 22
YIP11251B Act, Pump 112518 - s | 2552 |

I1RFC Public Compasy Limfted
O Open
C: Close
S : Shut Down
FUNCTION
NO. FUNCTION - |TESTDATE|
TEST | i
Y2P112518 Act. Pump 112518 | 5 i 25 Jun 22
viPl2SIC -Aci,ﬁil.ﬁl(: s| @ —
YIP11251C Act. Pump | 1251C s | 252
ip112524 AcLPump 112524 s| & | sm2
Y2P11252A Act. Pump 11,2524 s E[— —
YIPL1252C - Act, Pump 1 i.252€— - _‘3 - 25 Jun 22
Y2P11252C Act Pump 11252C s| © | 250 n
111254 [t Pump 11,254 s| 25 Jun 22
Y2P11254 Act. Pump 11254 s @ | 2smn2 ]
yapl2ss At Pump 11.255 = s )| 25 5un22
Y2P11255 lact Pump 11.255 s| d 25 Jun 22
14 |LRSHHH 11321 (95%) YIP11251A Act. Pump 11.251A S = 25 Jun 22
(Reactor-11.3018) Y2PL1251A = Act. Pump 11.25 lr\— s m, -_25 Jun 22
YIP112518 | Act. Pump 11.251B [s| & 251022
‘L’ZI’I IZSIB_ Act. Pump im ] s - i 25 Jun 22
YIPLI2SIC ac Pump 11.251C o S.- IZI'_ 25 Jun 21; .
Vipii2s1C ActPump 11251C s| & | s
Y IPEZA Act. Pump 11.252A . S E- 25 .Iun_?.2
V2PLI252A  |ActPump 112524 [s| @ | zsmmz
YIPLI252C m;np 11.252C s| Ef 25 Jun 22
yap11252C Act. Pump 11.252C s & 25 Jun 22
YIPLI254 Act. Pu1;1p1_il,254 '_ s o 25 Jun 22
VoPl1254  |ActPumpl1254 s @ | 25002
Y2P11255 Act. Pump 11.255 s| @ 25 Jun 22
Yari ]255_ Act. Pump | I.ZE s ’_ 25 Jun 22
FVY11322 Flow MLTO 113018 c|l @ 25 Jun 22
FVY11323 lEBwiom le|l & | 252
FVY11324 ii’ru-pyac 0113018 ) _‘ & _Ef B 25 Jun 22 _
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ESD TESTING FOR HDPE PLANT

BFC Public Cosspany Limited
0 : Open
C: Close
5 : Shut Down
T R P FUNCTION|
NO. INTERLOCKING EUNCTION | TESTDATE
TEST £ DEeA]
FVY11325 ML Recyele To 11,3018 | C E{ 25 Jun 22
FVY115510  |MLFROM I1P225A-BTO R2 [c ——
LVY1131 1.2 SMA Exit 11.301A to 11D327 e IZJ 25 Jun 22
LVY1131 |_3— SMA Exit 11.301A to 1301 c _E[ 25122
FVY11376-1 | Flow OfF Gas R2 To 11313 e '_ 25 Jun 22
FVY1 I;Z Flow Off Gas R2 To | ISF_ ? Ei 25Jun 22
FVY116601_1 " |roworFGAsRZTOIIDIZY | C - _\Zf | 25522
FVY1 msm_z_ FLOW OFF GASR2TO 11D329 Ll 25 Jun22
XVY115512  |VALVE AT EE LINE TO R2 e & | 22
15 [SASL 11321 FVY11323 |EEt0 11.301B & | 25 Jun 22
(Reactor-11.301B) FVY1 I324. o Propylene to 11301B - .._C o B | 25_Ju:1 22
;11325 j ML Recycle To |1.ﬁ ] C. - !ﬂ__ 25 JunIZ_
meT_z |SMA Exit 11301 to 11D327 c| @ 25322
-I?VYI 1311 3 = :SMA Exit 11.301A to 11,3018 o ‘ C E 25 .Iu;?.
FVY11376-1 Flow Off Gas R2 To 11313 Te o | 2sm2z
FVY113762 FowONGssR2To 11313 | C o 25 Jun22
FVY1 msE FLOW OFF GASR2 TO 11D329 lc| @ 25 Jun22
FVY116601 2 oW OFFGASRZTO11D329 | € d | Jun22
XVY115512 VALVE AT EE LINE TO R2 c|l o | 255022
_ 1 St o — =5 =
16 TASH 11330 (Switch : 90 0C) |FVY11313 EEto 11.301A C 25 Jun 22
(Post Reactor-11.306) 511323 _Elo 11.301B - o c @“ 25 Jun:Z
XVY115511 VALVE AT EE LINE TO RI cl B | smz
;(VYI 15512 _|VAL\-"I". AT FEENE TOR2Z ] 5 _ 5 5 1;22
YIPI12528 Pump 11,2528 For By-1 Cal. Vessel s d | sz
Y;l 12528 - |Pump 11.2528 For B_y-l Cal. \;’es;el - .- 8 E{ Zs;un 22
17 [PASH 11333/ FVY11313 %mffo 11.301A B | ¢ | | 2smm22

1RRC Poblic Company Limited
O : Open
C: Close
S : Shut Down
e TVRH Y R FUNCTION
NO. INTERLOCKING FUNCTION ~ |mEsTpaTE
TEST ) LN
PASHI1334/PASHI1335 FVY11314 lepy[ene to H1301A | C M 25 Jun 22
(VOTE 2 OF 3) y\:mm_ _;!L-I{o.cyclc to Il.SEA o B L | IE/_ mzsmn 22
(Switch: 60 mbar) -F\-"YI 1323 =1 EE to 11.301 B_ o C . @_ 25 Jun 22 )
(Main GW to Flare) FVY11324 Propylencto 113018 | o 25 Jun 22
I-'VYIISZS_ MI.RecyiEc 1 13018 - h C _IE 25 Jun;
;Y] IS-SE 1 - __\:'ALVE AT EE LE'-I"O Rl T C m_ 25 Jun 22 .
XVYl 1;12 N VAL-VE AT E;NE TO ‘RZ_ C_ B @7‘ 2;u-n 22_.
PVYTBU SMA from 11.306 - ? E‘ ;Jun 22
PVYI [3328_ Off Gas F;;]JJIJ - {5 —@ 25 Jun 22
\TPI 1252B _.-alp 11.252B For By-1 Cal. Vessel __S Ej_ 25 Jun Zi_
Y2PI IE PumpT.?.S?.B For By-1 Cal. Vessel : S_ B m Eun 22
LVYHT] 2 SMA Exit 1 1.3(;}; to 1_ID32? | L5 - a_ 25 .TuEZ .
LVYHZII-_J_ |SMA Ex_ilﬂ}iAloll.;’aB[B— C _m | ‘25;22 .
;‘{11376—1 _Ew Off Gas RE-Tu 11313 __L m - 25 Jun;
FVY1 13; Flow Off Gas R2 To 1 1313— . I’." | d _2_5 Jun 22
l_:VYl I6601_l. . 4 -FLOW OFF GASR2 TO 11D329 ] C ET 25 I;?
FVYl 1660]_2_ . E"LO& OFF GASR2 "1'-01[.)329 - ; _m 25 .Jll;'l 22 .
18 LASHI1333A/ FVY11312 ML to 11301A c [ 25 Jun 22
LASHI1133B E’l 1313 -_Elo 11L.301A - i C E{_ 25 .Iun;?.
(loo2) i“\-"‘([ IJI i’mpy; to 11301A o ' C_ . -_25 Jun 22 i
(Knockout drum 11,323) FWI_13I5 - ML Reeycle to !T.SO];\ - j ; 25 Ju_n 22 .
FVY11322 - Flow MLTO_I 1.301B - c _ 2;un 22 .
;l 1323 _'E: to 11.301B o ] c m(_ 25 .Iurl_22
VY1324 Propylenc 0 113018 el & | 2smmm2 |
;\"YI 1325 o ML Recycle To I3DEB ) - ] a_ ] 25 1;1 22
I"VYIIS_SIO ML FROM 11P225A-B TO R2 C m - 25 Jun 22 “
l.\TY1I31I_’2 SMA Exilll.]DlAl:l-lDfBl? | C E’f_ . 25 Jun 2;
l,VYHSl!I_-3 SMAEx-ilIIJUlAln!l.JU]B . & | E:I -ESJuHZZ
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ESD TESTING FOR HDPE PLANT

EUNCTION
NO. | TESTDATE
TEST |
FVY11376-1 Flow OIf Gas R2 To 11313 c v:§ 25 Jun 22
;{1!;6-2 =5 -F_inw (:JlTGBS R?TD_HELS_ o c | m(_ . ;Jun 22 .
FVY 11660 |_1_ FLOW OFF GASR2 TO 1 D129 | ¢ _IE 2022
wﬁm_ g |m OFF GASR2 1@0329 __f.: 4 | 25 Jun 22
PVYII330 SMA from 11.306 o c|l o 25 Jun 22
;PI EéSZB a "Pump 11.2528 QB);—! Cal. Vcsse!_ ] S . E 25 Jun;z_
YZPIEB i Pump 11.252B For By-1 Cal. Vessel 1 ? N ﬁ I 25 J|:22
YIP11251A At Pump 11.251A - s E] | 250 2-2 k
Y2PLI2SIA | Act. Pum;IZSII\ - [s| Ef 25 Jun 22
;1;)“25”! _;ct, Pump l].ZSF o 5 a 25 Jun?
Y2p il_?.SIB Act, Pump 112518 o _S E{ 1 25 Jun 22 ]
Y!;ﬂjlc Act. Pump 1EIC - — ] .S _m_ 25_Jr.m 22_
YlPHESF Act. PumpT,ZSIC o 1 S.- I d_ . ?S_TunZZ
Y_iPt 12524 _;cl. Pump I1.2S; - s E 25 .@2
Y2P1 EA | Act. Pump 11.252A o -_5_ d | 25 Jun 22_
;1'1P1I252C__ . Act. Pump IT?.S?.C o S —lj En 22
y2p11252C Ac:Pump nase s & | 25un »
vip11254 ™ Pump 11,254 L s E 25 Jun 22
Yapi1254 Act. Pl;np_u.:sz; o s Ef | 255un 2 |
Y_2P11255 _Ac:. Pump II.Z? o S _d ?.STm 22
y2P11255 AclEnﬁ nass s ™ | 2sumz
XVY115511 |VALVE AT EE LINE TO RI e E!" 25 Jun 22
XVY115512 VALVE ATEELINETORZ c| I:}f a5sn22
19 |PASHII332/PASHI1312 PYY11330 \SMA from 11.306 & [ 25 Jun 22
(PASH11332 SHH = 0.5 Bar) a o o
(PASHI1312 = LOCAL) -
(Receiver - 11.310) -

O : Open
C: Close
S : Shut Down
NO. INTERLOCKING 'FUNCTION ¥k TEST DATE
TEST '
20 [|LASH11332 FVY11312 ML to 11301A c i 25 Jun 22
(Susepension receiver - 11.310) F;Yl 1314 - -Prupytcne t:l. 13(;% C‘_ Er 25 Jun 22_
FVYL1315 |ML Reeyele to 11301A le | 2552
(LASH11332 = HH OF EVY1322 |FlowMLTO 11301B o cl & 25 Jun 22
LR11332 - 80%) FVTB?A Propylene to 113!}13_ o c Ij_ 25 Jun 22 y
FVY1I325  |ML RecycleTo 11301B B el & | 2sm2
e S A T
PYYII330 |SMA from 11306 o c _E’ 25 Jun 22
YII'EIA -Act, Pump I1.251A_ | S Ei_ 25 Jun 22_
Y2PLIZSIA  |Act Pump 11251A o s| @ | sz
ﬁi 12518 _:cl. Pump 1 I,ZE o 8 —G 253:1 22
YIPL1251B  |ActPumpli2siB s| o | zsmez
YIPL2SIC .A-u;ump nasic Is| d_ 25 Jun 22
YIPIZSIC  |Act Pump 11251C o 's| & | 255m22 |
;1 1252A _;t. Pump H.ZE ] s _lj 25 ;1 22
Y2P11252A Acl.;u_mp nasA s m'_ 25 Jun n
YIP11252C Act, Pump 11.252C o s| o 25 Jun 22
YOPIIZSIC  |Act Pump 11252C B (s o | s5mz2
YIP11254 |Act, Pump 1 1254 N S 25 Jun 22
Y2P1 EZS; o Act. Pm;i 1.254 o T m’ 1 25 Jun 22_
Em 1255 _";\ct, Pump 11.2; _ a - S _ 2; Jun 22
Y2PUI255  |Act Pump 11255 s d | 2 Jun 22
YIPI |pomppumpEV Flush s| ®@ | swn
21 LASH11331 (Flas vessel) PVY11330 SMA from 11.306 c m’ 25 Jun 22
(SHH = 90%) R i N N | B
22 |LASHII336 FVY11376-1 Flow Off Gas R2 To 11313 o = 25 Jun 22
(LEVEL DEGAS 11D327 SW FYY113762 Flow Off Gas R2 To 11313 - ‘ c| o 25 Jun 22
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ESD TESTING FOR HDPE PLANT

IBPC Public Company Limited IRPC Public Company Limited.
O: Open 0O : Open
C: Close C: Close
S : Shut Down S : Shut Down
T T . FUNCTION FUNCTION
NO. INTERLOCKING FUNCTION | TEST DATE NO. INTERLOCKING FUNGTION | TESTDATE
TEST I RLOCH CTIO e ST DA
H = LOCAL) FVY116601_1 FLOW OFF GASR2 TO 11D329 | c d 25 Jun 22 YIP11251A Act. Pump 11.251A S E/ 25 Jun 22
ﬁueam_; " |FLOW OFF GASR2 TO 11D329 | ¢ 25 Jun 22 YIPLISIB  |Act Pump 112518 - s ﬁ o
Y2P11251B Act. P;:mp 11.251B s rz( 25 Jun 22
23 PSLIL104 FVYI11314 Propylene to 11301A e Eﬂ 25 Jun 22 YIP11251C Act. Pump 11.251C S_ r Iﬂ/ 25 Jun 22_
(PROPYLENETO 11301A%) |FV¥1131s ML Recycleto 11301A C & 25 Jun 22 YIPLIZSIC  |Act Pump 11.251C - s| o | smn
FVY11324 Pnlylenc lo_l 1_30[B ] o _C m | _25 1222 | YESZA Act. Pump 11.252A Bl s m{ 25 Jun 22
FVY11325 |ML Recycle To 11.301B c E( 25 Jun 22 Y2P11252A Act. Pump 11.252A - s _I’j | 250022
YIPLIZS2C  |Act I’um.p 11.252C s| = 255m22 |
24 |PASL11204 FVY11312 ML to 11301A c 25 Jun 22 Y2P11252C | Pump 11.252C o [ 5 25 Jun 22
(EV16 to plant) -17\-’_‘{11322 ';‘iow ML TO 113018 Ef 25 Jun 22_ Y1P11254 ) .'Ac:. Pump 11.254 __s . . 25 Jun 22
(LOCAL = 7.0 Bar) FVY115510 ML EROM 11P225A-B TO R2 @ 25Jun22 yaPI2se At Pump 11.254 - s Ij 253022 |
Y1P11251A A_cl._Pump 11.251A S E 25 Jun 22 Y2P11255 Act, Irrnp 11.255 o ? E{ | 25 ;n 2;
Y2IPl 1251A_ Act. Pump 11.251A 5 m 25 Jun 22 Y2P11255 ..t\c:, Pump 11,255 - ‘ 3 Iﬂ_ 25 Ju;n
vip1125t8  |Act Pump 112518 s 4} 25 Jun 22 [ =1 =
Y2PLI2SIB | Act Pump 112518 - 8 _E]_ 25 Jun22 26 |psHI11220 YIPLI251A Act. Pump 11.251A s =} 25 Jun 22
YIP11251C Act, Pump [L251C E] E{ Ao MinZd (Press. ML Line To R1) yap112514 Act. Pumpl.l.251.f\ - [ s | 1l 25 Jun 22
YIP1I251C Act. Pump 11.251C B | g 25 Jun 22 (PSH11220 = HH of PRC11220 |YIP11251B Act. I’m-npl.lls_l_B_ s Iﬁ | asimz
Y1P11252A Act. Pump 11.252A 8 @ | 2R | =24.5 Bar) Y2P11251B | Act. Pump 112518 s Ei -25_}un 22
Y2P11252A Act. Pump 11,2524 . _f'l__-_il 25 Jun22 Y1P11251C aa Pump 11.251C - S E 25 Jn 22
Y1P11252C Act. Pump 11.252C = E|' |z YIP11251C Act. PummS!C s Iﬁ | _25Jur| 22
Y2P11252C Act. Pump 11.252C R 1 E__ 5dm22 YIPLI2ZS2A  |Act Pump 11.252A o s| _Iﬁ 25 Jun22
Y1P11254 Act, Pump 11.254 .S_ . m | 25 Jun 22 ) YIP11252A |Acl. [’m;p 11,2;& - - s 25_Jur| 22 )
Y2P11254 (Act. Pump 11,254 s _ 25 Jun 22 Y1P11252C aet Pump 11,252C R S ] 255022
YZP11255 Act. Pump 11.255 B @ | *Ehnag Vap11252C Act., Pum;tﬁl{.‘ s N _25 Jun 22 .
¥2P11255 Act. Pump 11.255 - S | 25Jun22 | VIPII2SE  Act Pump 11.254 s __L',{I 25 Jun 22
Y2P11254 Acx.ﬂpu_m E IEI/ 25 Jun 22 i
25 |PSL11220 FVY11312 ML to 11301A e Ef 25 Jun 22 Y2P11255 Act Pump 11,255 s Iﬂ‘ 25 Jun 22
(Press. ML Line To R1) FVY11322 [Flow ML TO 11.301B ¢ | 25 Jun 22 ——— [ Act, Pump 11,255 1s |'_‘§]f i
PSLI1220 LL=110Ba)  |YIPII251A ;Acl. Pump 11.251A s 0 25 Jun 22 i o ‘ — a
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0 : Open O : Open
C: Close C: Close
S : Shut Down S : Shut Down
FUNCTION FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE NO. INTERLOCKING FUNCTION TEST DATE
TEST TEST
27 PASLI11223 FVY11322 i["lmv MLTO 11.301B . c . 25 Jun 22
(Press. ML To R2) IN CASE  |Y2P11251A !."\ct. Pump 11.251A . 8 25 Jun 22 PLEH SHIFT SUP. PLEH SECTION MPP1-T ENGINEER NPP1-E ENGINEER
ML1 MODE YIPLI251B !Aul. Pump 11.251B S 25 Jun 22 \ v A
(PSL11223=LLof PRC11223 |Y2P11251B I!\CI. Pump 11,2518 - 5 25 Jun 22
= 11.0 Bar) Y1P11251C ;Ac!. Pump 11.251C I 5 D; 25 Jun 22
YIP1I251C IAcl. Pump 11.251C - S E 25 Jun 22
Y1P11252A -Acl. Pump 11.252A I S ' 25 Jun 22
Y2P11252A -;\cl. Pump 11.252A 8 . 25 Jun 22
Y1PL11252C .Act. Pump 11.252C ‘ S Ef 25 Jun 22
Y2P11252C IAl:,l. Pump 11.252C | 8 i | 25 Jun 22
Y1PL1254 I.-'\t:l. Pump 11.254 . S - 25 Jun 22
Y2Pr11254 Iz’\cl. Pump 11.254 - 8 E 25 Jun 22
Y2P11255 .Ac!. Pump 11.255 - S 1 25 Jun 22
Y2P11255 .!\cl. Pump 11.255 . 3 E 25 Jun 22
28 PASH11223 Y2P11251A Act. Pump 11.251A | 8 i1 25 Jun 22
(Press. ML To R2) IN CASE  |YIP112518 -J'\l.'l.- Pump 11.251B ‘ 3 D 25 Jun 22
ML1 MODE Y2P11251B -m:l. Pump 11.251B I 5 ' 25 Jun 22
(PSH11223 = HH of PRC11223 |YIPL1251C :Act. Pump 11.251C | S i | 25 Jun 22
=22.0 Bar) YIP11251C ..-‘\cl. Pump [1.251C ! 5 D 25 Jun 22
YIPI1252A !;’\cl. Pump 11.252A ! s (v 25 Jun 22
Y2P11252A i!\c[. Pump 11.252A : 5 I:f 25Jun 22
YIP11252C IAUI. Pump 11.252C . 8 [ 25 Jun 22
Y2P11252C IAcl. Pump 11.252C - 8 I 25 Jun 22
YIP11254 IA::I. Pump 11.254 - S ' 25 Jun 22
Y2P11254 .Acl. Pump 11.254 . 3 El 25 Jun 22
Y2P11255 .Ar;l. Pump 11.255 - s ; 25 Jun 22
Y2P11255 .Acl. Pump 11.255 3 EI 25 Jun 22
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ESD TESTING FOR UHPE PLANT

O : Open
C: Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE|
TEST
1 HS020102 XV020101 Ethylene Feed to Reactor C O 26-06-22
(Emergency Shut Down) FVv020202 ML Feed to 02R001 C D 26-06-22
CCR FV020405 ML Feed to 02R002 C O 26-06-22
XV070201 Hexane BL 16.004 C D 26-06-22
XV010206 01D006 FR. 16.201A C O 26-06-22
XV010207 01D006 FR. 16.201B C D 26-06-22
2 PDIASL020106 (2 Bar) XV020204 Ethylene Feed to 02R001 C O 26-06-22
(Reactor - 02R001) Fv020104 Ethylene Feed to 02R001 C O 26-06-22
3 PDIASL020107 (2 Bar) XV020404 Ethylene Feed to 02R002 C O 26-06-22
(Reactor - 02R001) FVv020105 Ethylene Feed to 02R002 C O 26-06-22
4 TASH020204B 01P002A Catalyst Feed S O 26-06-22
/ TASH020206 01P002B Catalyst Feed S O 26-06-22
(SH: 90°C) 01P002C Catalyst Feed S O 26-06-22
TASL020204B XV020204 Ethylene Feed to 02R001 C D 26-06-22
/ TASL020206 FV020104 Ethylene Feed to 02R001 C D 26-06-22
(SL=25°C) TV020204-1 WS Valve Jacket R1 (6] O 26-06-22
(Reactor - 02R001) TV020204-2 WS Valve Middle Loop R1 (0] O 26-06-22
TV020204-3 WS Valve Bottom Loop R1 0] D 26-06-22
01P004 Catalyst Feed S O 26-06-22
5 PASH020201 01P002A Catalyst Feed S D 26-06-22
(PH = 10.5) 01P002B Catalyst Feed S O 26-06-22
PRASHH020202 01P002C Catalyst Feed S D 26-06-22

O : Open
C: Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE
TEST
(PHH = 11.8) 01POOTA Activator Feed S O 26-06-22
(Reactor - 02R001) 01P001B Activator Feed S O 26-06-22
01P003A Activator 1 Feed S O 26-06-22
01P003B Activator 1 Feed S D 26-06-22
XV020204 Ethylene Feed to 02R001 C O 26-06-22
FV020104 Ethylene Feed to 02R001 C O 26-06-22
FV020106 Butene-1 Valve ¢ O 26-06-22
FV020107 Butene-1 Valve C O 26-06-22
FV020108 Butene-1 Valve ¢ O 26-06-22
FVv020109 Hydrogen Valve R1 C D 26-06-22
FV020110 Hydrogen Valve R1 C D 26-06-22
XV020209 XV Activator Feed to 02R001 C D 26-06-22
XV020210 EVF Feed to 02R001 C D 26-06-22
XV020211 XV Additive Feed to 02R001 C D 26-06-22
XV020212 Catalyst Feed to 02R001 C O 26-06-22
LV020201 Overflow LV020201 C O 26-06-22
01P004 Catalyst Feed S O 26-06-22
6 LRSHH020201 01P002A Catalyst Feed S D 26-06-22
(SHH:90%) 01P002B Catalyst Feed S D 26-06-22
(Reactor - 02R001) 01P002C Catalyst Feed S O 26-06-22
01POOTA Activator Feed S D 26-06-22
01P001B Activator Feed S O 26-06-22
01P003A Activator 1 Feed S D 26-06-22
01P003B Activator 1 Feed S D 26-06-22
XV020204 Ethylene Feed to 02R001 C D 26-06-22
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ESD TESTING FOR UHPE PLANT

O : Open
C : Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE,
TEST
FV020104 Ethylene Feed to 02R001 C O 26-06-22
FV020106 Butene-1 Valve C O 26-06-22
FV020107 Butene-1 Valve C O 26-06-22
FV020108 Butene-1 Valve C D 26-06-22
FV020109 Hydrogen Valve R1 C O 26-06-22
FVv020110 Hydrogen Valve R1 C D 26-06-22
XV020209 XV Activator Feed to 02R001 C O 26-06-22
XV020210 EVF Feed to 02R001 C O 26-06-22
XV020211 XV Additive Feed to 02R001 c O 26-06-22
XV020212 Catalyst Feed to 02R001 C O 26-06-22
LV020201 Overflow LV020201 c O 26-06-22
01P004 Catalyst Feed S O 26-06-22
7 [SASL020201 XV020204 Ethylene Feed to 02R001 ¢ O 26-06-22
(SL = 108 RPM) FV020104 Ethylene Feed to 02R001 C O 26-06-22
(Agitator - 02N001)
8  |TASH020405B/ 01P002A Catalyst Feed S O 26-06-22
TASH020407 01P002B Catalyst Feed S O 26-06-22
(SH : 90°C) 01P002C Catalyst Feed S O 26-06-22
TASL020405B / XV020404 Ethylene Feed to 02R002 C O 26-06-22
TASL020407 FV020105 Ethylene Feed to 02R002 C O 26-06-22
(SL:25°C) TV020405-1 WS Valve Jacket R2 0 O 26-06-22
(Reactor - 02R002) TV020405-2 WS Valve Middle Loop R2 (0] O 26-06-22
TV020405-3 WS Valve Bottom Loop R2 O O 26-06-22

O : Open
C : Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE
TEST
9 |PASH020401 01P002A Catalyst Feed S O 26-06-22
(SH = 10.5 Bar) 01P002B Catalyst Feed S O 26-06-22
PRASHH020402 01P002C Catalyst Feed S O 26-06-22
(SHH = 11.8 Bar) 01PO01A Activator Feed S D 26-06-22
(Reactor - 02R002) 01P001B Activator Feed S D 26-06-22
01P003A Activator 1 Feed S D 26-06-22
01P003B Activator 1 Feed S O 26-06-22
XV020404 Ethylene Feed to 02R002 C O 26-06-22
FV020105 Ethylene Feed to 02R002 C O 26-06-22
FV020106 Butene-1 Valve C O 26-06-22
FVv020107 Butene-1 Valve C D 26-06-22
FV020108 Butene-1 Valve C O 26-06-22
FV020111 Hydrogen Valve R2 C O 26-06-22
FV020112 Hydrogen Valve R2 c O 26-06-22
XV020407 EVF Feed to 02R002 C O 26-06-22
XV020408 Activator Feed to 02R002 C D 26-06-22
XV020409 Additive Feed to 02R002 C O 26-06-22
XV020410 Catalyst Feed to 02R002 C O 26-06-22
LV020401 Overflow LV020401 C O 26-06-22
10 |LRSHH020401 01P002A Catalyst Feed S O 26-06-22
(SHH = 90%) 01P002B Catalyst Feed S O 26-06-22
(Reactor - 02R002) 01P002C Catalyst Feed S O 26-06-22
01P001A Activator Feed S O 26-06-22
01P001B Activator Feed S O 26-06-22
01P003A Activator 1 Feed S O 26-06-22
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ESD TESTING FOR UHPE PLANT

O : Open

C : Close

S : Shut Down

FUNCTION

NO. INTERLOCKING FUNCTION TEST DATE,
TEST

01P003B Activator 1 Feed S O 26-06-22
XV020404 Ethylene Feed to 02R002 C O 26-06-22
FV020105 Ethylene Feed to 02R002 C O 26-06-22
FV020106 Butene-1 Valve C D 26-06-22
FV020107 Butene-1 Valve C O 26-06-22
FV020108 Butene-1 Valve C O 26-06-22
FV020111 Hydrogen Valve R2 C O 26-06-22
FV020112 Hydrogen Valve R2 C O 26-06-22
XV020407 EVF Feed to 02R002 C O 26-06-22
XV020408 Activator Feed to 02R002 C D 26-06-22
XV020409 Additive Feed to 02R002 C O 26-06-22
XV020410 Catalyst Feed to 02R002 C O 26-06-22
LV020401 Overflow LV020401 C O 26-06-22

11 |SASL020401 X V020404 Ethylene Feed to 02R002 C O 26-06-22
(SL = 108 RPM) FV020105 Ethylene Feed to 02R002 C O 26-06-22
(Agitator - 02N002)

12 |LSH020701 1V030101 Suspension Feed to 035001 C O 26-06-22
(SH = 80%)

(Reactor - 02R004)

13 |LASH020801A 01P002A Catalyst Feed S O 26-06-22
/LASH020801B 01P002B Catalyst Feed S O 26-06-22
(1002 HIGH LEVEL) 01P002C Catalyst Feed S O 26-06-22
(Drum - 02D001) 01P001A Activator Feed S O 26-06-22

O : Open
C : Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE
TEST
01P001B Activator Feed S O 26-06-22
01P003A Activator 1 Feed S O 26-06-22
01P003B Activator 1 Feed S O 26-06-22
XV020204 Ethylene Feed to 02R001 C D 26-06-22
FV020104 Ethylene Feed to 02R001 C O 26-06-22
FV020105 Ethylene Feed to 02R002 C D 26-06-22
XV020209 XV Activator Feed to 02R001 C O 26-06-22
XV020210 EVF Feed to 02R001 C O 26-06-22
XV020211 XV Additive Feed to 02R001 C O 26-06-22
XV020212 Catalyst Feed to 02R001 C O 26-06-22
XV020404 Ethylene Feed to 02R002 C D 26-06-22
XV020407 EVF Feed to 02R002 C O 26-06-22
XV020408 Activator Feed to 02R002 C D 26-06-22
XV020409 Additive Feed to 02R002 C O 26-06-22
XV020410 Catalyst Feed to 02R002 C D 26-06-22
01P004 Catalyst Feed S O 26-06-22
14 |LASH020804 01P002A Catalyst Feed S O 26-06-22
(Drum - 02D004) 01P002B Catalyst Feed S O 26-06-22
01P002C Catalyst Feed S O 26-06-22
01P001A Activator Feed S O 26-06-22
01P001B Activator Feed S D 26-06-22
01P003A Activator 1 Feed S O 26-06-22
01P003B Activator 1 Feed S O 26-06-22
XV020204 Ethylene Feed to 02R001 C O 26-06-22
FV020104 Ethylene Feed to 02R001 C D 26-06-22
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ESD TESTING FOR UHPE PLANT

O : Open
C : Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE
TEST
FV020110 Hydrogen Valve R1 C O 26-06-22
FV020111 Hydrogen Valve R2 C (| 26-06-22
FVv020112 Hydrogen Valve R2 C D 26-06-22
LV020201 Overflow LV020201 C O 26-06-22
LV020401 Overflow LV020401 C O 26-06-22
XV020209 XV Activator Feed to 02R001 C D 26-06-22
XV020210 EVF Feed to 02R001 C O 26-06-22
XV020211 XV Additive Feed to 02R001 C O 26-06-22
XV020212 Catalyst Feed to 02R001 C O 26-06-22
X V020404 Ethylene Feed to 02R002 c O 26-06-22
XV020407 EVF Feed to 02R002 C O 26-06-22
XV020408 Activator Feed to 02R002 C O 26-06-22
XV020409 Additive Feed to 02R002 C O 26-06-22
XV020410 Catalyst Feed to 02R002 C O 26-06-22
01P004 Catalyst Feed S O 26-06-22
01P004 Catalyst Feed S O 26-06-22
16 |PSL070108 07P001A Mother Liquor Feed S O 26-06-22
07P001B Mother Liquor Feed S O 26-06-22

O : Open
C: Close
S : Shut Down
FUNCTION
NO. INTERLOCKING FUNCTION TEST DATE|
TEST
FV020105 Ethylene Feed to 02R002 C D 26-06-22
XV020209 XV Activator Feed to 02R001 C D 26-06-22
XV020210 EVF Feed to 02R001 C D 26-06-22
XV020211 XV Additive Feed to 02R001 C D 26-06-22
XV020212 Catalyst Feed to 02R001 C D 26-06-22
XV020404 Ethylene Feed to 02R002 C D 26-06-22
XV020407 EVF Feed to 02R002 C D 26-06-22
XV020408 Activator Feed to 02R002 C D 26-06-22
XV020409 Additive Feed to 02R002 C D 26-06-22
XV020410 Catalyst Feed to 02R002 C O 26-06-22
01P004 Catalyst Feed S D 26-06-22
15 |PIASH020801 01P002A Catalyst Feed S D 26-06-22
/PIASH020802 01P002B Catalyst Feed S O 26-06-22
(1002 HIGH PRESSURE)  |01P002C Catalyst Feed S D 26-06-22
(Drum - 02D003) 01PO01A Activator Feed S D 26-06-22
01P001B Activator Feed S D 26-06-22
01P003A Activator 1 Feed S D 26-06-22
01P003B Activator 1 Feed S O 26-06-22
XV020204 Ethylene Feed to 02R001 C D 26-06-22
FV020104 Ethylene Feed to 02R001 C O 26-06-22
FV020105 Ethylene Feed to 02R002 C D 26-06-22
FV020106 Butene-1 Valve ¢ O 26-06-22
FVv020107 Butene-1 Valve C O 26-06-22
FV020108 Butene-1 Valve C D 26-06-22
FVv020109 Hydrogen Valve R1 C O 26-06-22

PLHD DIVISION

..26../.JUN../..2022..

UHPE SHIFT SUP.

..26../.JUN../..2022..

..26../.JUN../..2022..

MPP1-I ENGINEER

MPP1-E ENGINEER

..26../.JUN../..2022..
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- T Block Manuel alve Ertvlang vin RI1ERI \attaadi Powrter Tadaundudiarin
Tn Manual Block Yakee WF Sprinkks 984 H11 1/ H111E {¥ake Fail Opea)
LINE Elhylena SAt Block Manual Velva WL (ML 87 Reactor 1. 2} uelia Block
- REE Instrumend A Pressusa Low Shul off vake UM Pipe Rack asTndniuli
Valea ML #din Flush Elhylene Nozzle Ridon |

U Conlel vale Hy whs BY-1 i K2, 127 1 vite PY K1) $or Manual

- il FCY 11321 (O Gas R, NTRLAM K2, K2} Rkl bigw pul T4 salely vake S04 Elnhens Jne Wiln xv 11101 why PCY11101

- D10V 11317, 11327 (Conlrol vabee Sk Reaclor T Temp An nafHl et (EE live 1Az XV UM plpe rack WA ofal K¢ 11201 (Heane) miti: XY 11201 sda

ool Down AR Coniral vatve th 100% 1he Hexane i fushing Rk 7|

- zoDLov 11317, 11321 wazifeasillaill Level qPuien | Winm Lovel 184
FRaaclor aarieu wharenila Leval Control vabe il KZK2" ) Wiseds Pawder 30
A1 Over Fiew T B2 immizlu K2, K27 Process  MFI wEd Reacior | Wiz Reactor 11
wmAadusan Sz Pewdar B B2 5 MAL g e OF Spec W

. TnFev 11229 (it fdandu TF), Ta FOV 11325(8Y-1 Recovary TO RZ nydd K2,

K2

No.
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HDPE Emergency Shut down
Dave

OF JUL 2115

7 ilnTev 11347, 11927 (comml walve Tl Reaclon deari tlemp on A cool
o WK control vatve Caollng Reactor il

B LoV 11311, 11321 ynziitelnafdali lovel glulin - 1ian leve ¥83 raactor aien
Wl vl contol vaks (g k2) 13543 Powder 470 RY over fow T RZ tveittn
K2, procass MF( %93 reagior | us: reackor [l uansnafian syt pouder i Rz § M)
gavfiu vle of spec TRTA FOV 11220 (4L felanéfu T, In FCV 11325 (BY-1 RECOVERY
ToR2 el K2

9. Un FCV 11220 Hexang Dlule Wax)

10 Dn PCVI1416 (Pressura Drying Ui e Keap Prassurs Np Phasvu. sssidaina ng
Fiuigzing Fat 8 1RsFnaLTuas Flap Yabe

11. tim Staam Pansl UpparLawer Bed 1isi

12, Tk POV 114012 (Steam 1 Oryer 13483} uazidin Steam T 11443 usz 11443 107 By-
Pase Steam Bong ATM i 3 1ot (PCV 11401)

12, 1l% Fesd Yalve Decanler A

14_ Tim TCY 11416 (Steam Heal Ma Fluidze)

15. - TR POV 11422 {Rpp vapor obllet 11,4190
- T PCY 24104 (R vepor outiel 24 003)
- U Pow A0 (Rgz vapor outkl 32 003)

16 \ilertaariu Level of Rop separator high

Ut SeaUfiRmmmaud s

Tunarfiifia Emergency Shul down # Hexane [

ety Hiar e g Lnil; HIOASE

~reE

1. A Xy 14101 {Haxane To Dlshiladon Ui

TR PCY 14107 {Stasm Heat 14002:2) Tla Black Veive K
Un FCV 14101 (Flow Wax)

{lm 5L TO 15004 A/B WTe 5L TO 3d001

¥ Oparalor 1 By-Pass Adsorbar

h B oW M

GFG-002

2 Wielok MantwalValvs Elytene i RIERI T owder Tualisundudoaniy Line
Eihylene At Block Monual Valve ML ML %1 Reactor 4, 2) unzia Block Vakve bt fit
Fluzh Ethylens Nozzle R1%GY

4 Flush nozzle Efiwlens new ML Kig EVF

& W pump catalsl ks Activolor WEEM Aush lins 1L

5 T contral vakm Ha uht BY-1 (P K2 ) wla PY (K1) Hoe manual

& MR POV 11321 100 gas R2 netliAn K2)

Mo,
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4T JUL 2073
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At | i ane diatWasioe: F L L2

- il hMRIT T Shuida W, L

e T 1L e i B A0 Disgevarga PG 30

1 sibwmanenlls T

R AZEIT
3T HAERSAY) T Bt vt

G Y OV 1ARIDT (Flow )

ToHann 01500 A vl S 19 20l

5 ek Dgerator 1 By-Pass hdsoriec

3
ER|
TunsdifteTmavindios Purmp 40 uax Elylens Comprossor AEnmira i i pump
around koop AT EaInaFBL AR gency paser network (PAREteasn IRPC) Winay
smargancy stop Dimarization (6] auko) ety
. {ls Ethylans fesd
- iln Erwdene racyete
WinoednnAgrmnT AR Reaclor somuntnfssvelauiunarii Pump asound loop
FanTiede

Willa Steam Tk vaponizer EA02 Taunnsila PCYind

. 0 Steam A Ra-boder E105, E107 #1a9s Column

. npfl Temp R101 gaRU Standar (550C) uablansenmauaulh Wi by-pass Einylens
WRI01 oz Gw s Remcon

A2 Instrumeni Air Faiflre
TunsRi nstrument At ~ehbin¥ Gontrol Vitue induttlnglu Fai Sate Posion 3
srseifunynliaviotl i domfu Fov 102 4xiln Sviuduashas
- Wyn Fesd Catabyst
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(WA By Pass TCV101 100% \ietanng Cool Down R0 Tny Purnp acound Pump weshe
fiane Flush Destiibutor Tan Haxane &in 202 Ao

Manual Close Block Yalve WF Sprinkle {Fail Opend
Check Gybnder Alr Supply ke XCY101(R101), XCYVI0402101) Vabe Fal Open

Ne
S0200-2119 A

Date
OF JUL 2015

HDPE Emergency Shut down

A e (e 4 P

A8 Emesgency Rrpisn Exlrucior 45 Sl gown WAL Culter & ST dovwn WERN
Extrutler shut down $14 Mixer 4215 Mo boad T narn 14 COR zen Welgh 13 005/13 014
Funsiuimied

1 wis CCR asn#ruriaydn Exlruder shul down wAzAZWYR weight 1200513 D14 monn Slop
ik out sie 7 Extruder shat down whs Shut down mrisesTs
2 du 1 n Dlveriar, frvemys stan Extruaer Yiraull Cutier Ban naliafia Tnsr Catter 42
S down Wi Danin WER @4 inofiniuil
3 Stop cutter TAUNR Main Motor OA {Cutter) ihonee Cuder dan At Tuner Culter 93 Shit
dloveit UAE ran WOR 1aalaednbulh
X 14106 ax DA WGR circulata di 12 028 (Trelsinu waler chambar)
0 12105 sz fRiH wir it water chamoer
0003107 ATAR dran WGR BERSIN waler chamber

4
4 il WOR deain &AM waler chambsr WA lH off main swilch cullst

5. Wlmlzze water champar
B Tln valve dran WGR Xv13107 Tmunn ovain water fiap clase e WS DH2S H water

Chamber Wi ovariow winiln, chack Wil cubier waz clean wiih die plale

7 Heat lorward cyllnger 1. hopper inififl nolymer axaniu chuie s & Extructer hear,
Seraen uAL die plate 13 heat Tonflaudu

B Mixer % smpty polymer BBINTA divertar SLUA LAzAY no oad (150 rom) @ fap ¥ 50%

a  uilmlowhinkd Extuder sl down f Brnviudn by pess Smytnadle Hoodig v

polymer atnan chute i

AT Pl e LTS
BT S 2015
4,
41 Extrudsd snul down emergency casa. Emergsacy & 1 PO Exleuder shut down TR
Dascrlplion Exliudar AVB Exlnegizr C

1, TASH 13.241 75°C T5H 13 426
{tamp thilst bearing hight {Delay 120 Min)
2. TASH 13 236 75°C TSH 13 422 gear box
flemp 4l from plmp gear by [Delay 60 Sec ) {Delay 1205}

3, FASL 13241042 26021 likmin 404,10 litmir:
Moy o 13 gear b low) (Delay 60 3

4. FASL 13 243724 T4 Mfmin 4 /7.5 vmin
{fiow o4l Lo (st bewsring kowd Delay 10 8}

5 PASL 13.236 PSL 13422 (thrush

{Dalay 40
& PASL 11 239 {presswe discharge oll pump 0 80 bar Chakay 100 mim
1 INrurst beaing bow}
7. FASL 123102 {lieve WS cooling motar knwh 5mifhr Delay 10 Soe.
B PASL 13 241 {prasswa bufore sciesn 248 b
high} {Delay 10 S&c.]
49 PASHH13,241 {pressure befora soréen 250 par
high}

10 ZSAH 13,241 (pressure shearing swlchh 3500 b

11,Z45H 13,242, 243, 244, 245, 246, 247, 248 S0 Exinatier

{posiicn swiich]

12 TASH 13 112 liemp main makor Tilgh) 110

13MAEL 13 112 20%{lorgue Exinder 20%) Relay 300 56¢, S0

14 8A3L 13 247 {spoed 2uller ko) T rpam

15 FASL 12,1073 ifiow WER low) 75m'r

16 LASL 13427 gear box bevel low) 20 Wi

17 TEH 13,47 foi in qesr oox) 7 Min

Mo
50200-2119 A
HDPE Emergency Shut down

Date
oF JUL 2075

1 ldﬂ Mixar shuyt dewn CCR ALMER welght 12 005 /13 014 A alap uha oulzile

2 fiat 4 shut dow Extruder TUTETH polymar 61NN Extruder wanriow il signt glees
waler chamber v=iluf WER etaferusnin oivarer

¢ man maolor olf {Exlis0er why cutter) lina A8

i magin moltr slop (Exiruder uAs culler) lne G

CaMer SEHE AN limer

[BATA Culier BN

(bt WGR arain #anan waker chambsat san 18 off main swileh cullsr
wilmisze) water chambar

i X9 12 OTWGR, dralny, A WGR Cn26 B water chamber wineAl avarllow
1. Heat Irward cylinder ¥z, chute, acrean

11, 99 stan esenn stat Micar W + 4 2 heal Miser (or stand by

L

naliazman smergancy Fva 1 Al Muer stut doven T 791853 shul down
Hiner FTREWIEN SMmpty Miksr Hanmg shul dewa (R Tap 15 100% uay heat Micer W i
1nﬁu 1 5 shut down plant WSy no kead Miser AN Emply 1848600 Mixer Wiy

a2
Wit ATB Muiet ©

1 TASH 13,277 {lsmp ol discharge pump 13 =°C 860
gear boxl (Relay 10m]}

2. TASH {fempr sl discharge pump lo heading 80°C (Relay 10 m}
madn malork

3 PASL {pressure of pumpl {41 80 bar 10 psi

[Relay G03)

4 FASL {llow od 12 gear bow 12227 <26 Wlim =2 B lil/m



) HDPE Emergancy Shut down
o pardinriorivy
13237 «21 Wfm

5 FASL (flow ol Lo bearing ) {12 211-12 218) <0 80 lfm
6 FASL 13.101 (WS cooling motor) 12m’mr (Roday 120 8)
7. FASL 13 229 (N, dusl slop saall 1.50 bar {Relay 15 9)
B LASL {odl (M, dusl stop seal)
o TASW 13 113 {maln mard 10°
10 Torque 20% Mber by pass Fatl Key &
11' Torque 105% Mixer Relay 120 5
12, Tortue 1255 Mixar shul down ki
12, LASH 13 115 {13,092 evel high) Riakay B0 prin
14 Extrucer shul dowm Rotay 1 &

15. LASH {level gaar biox bow)
18 LASL (hevel ofl |unk motor Moer A)

Mo

50200-2119 /1Y
Date
07 JUL 2013

(Relsy 60 5)
15 llvm {Ralzy 50.)

Raday 20 m

TainTy St gen
1205

a0 min
15
Relay 20 m

Ermargenoy WisaAnd i vofali dier shut down 1219z Heat tixer 1% saufilfywn
riaw douft Bxrudar asvhuan palymer Tu Extruder sun A manusl shut down uat naat Ve

Wocar ARty

= TW GOR aswij Weloht 1300512014 u1a Mber shul down TAunA W-HS 13101 off Pump

ol 13 052 nantpmesTan il dly Mixer snut down

+ g Extruder Shaut down wla Mixer shut dowa wieta 1 seiln aivertor ubilil 2
VR Mixar Bk 1t Emply mall poly BBnwn bixer (v11 COR Aty 13005/13014)

o ubmaziin no-oad 15

- Aunslflvian shul down 184S Micer WA Extruder. cutior Bd shut down w13 COR 4t siar
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38UUY Nitrogen Blanket
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292 Fittings
293 Flanges and Mange faces
294 Gaskeks
2495 Boltand nut
296 Documenlalion for plpe and piping
Conponents
210  Blanks 9
211 Lty oullat painls g
212 venls droing and sampla oultals w0
213 Stamers and flers "0
214 Flaxbles [vint (1]
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Technical Data S16332100-3081
TS — Piping Standard Oate
AR Pty Corpany LA 5 "ov 201

atcwance ol 1.5 mm Shdl ba prowided  For threaded of grooved pipe bl lhe corralon snd threadeng or

e a I [t pipe walli thecknaas, Theo min all hickneos ¥
o o " llelerm pal AMSIB It 3 or ANSIE DT 112 o acoount B 1 I dhaagny
condiuons

The awerall wall thickness shall contan lhe manuizclurar's mines olkeancs phs the welding facior o

wadded poirls W raspect of wolded pi dWhe s COMTOSHIN APS.

Tha zame crilodin apply Lo ELB 07 it arel B all icknass leas inourra] durity berdng
shall alsc iai acsounl

A v oof e cabeulaled comozsion alltwaness by nol more the 40% 15 pannliled i cases whare tha

usm of pipes it e nesl higiher schmdute wall leshneas can be avcidad  The fobiewing minimuam wall thickness lor
+arban sleal plps sxcluding the porresion allawance shall be apply

Moamus| Plpe Slze Mirarum Wall Thickness.

MPS 15" 2 26 mun
MPS 3" 2 Glrmm
NP3 17 3 10 am
[ 3 6 M
HPS " wd’ 1 50 min
HPS 5 1012 2 A0 mm
HPS 14" 10 16 3 20 mm
HPS = 167 02 5 HPS [mm |

G $wlesting the nominal wall thiokness Iot pipe MPG 24 tha slandand wall thishivess soheduee such az
FTO M5 ¥%E and scheduls Mo | slipudaled a3 ped AMS| B 36 10 ANSIE6 19 shall
be applad

23 SBizing <t piging

In h Fhall e an fhund propartisa
thal requee in waloily, an tioi of 5obds, miosan by
ackds, ofsl ol 53 beves [

Pumg. B {uvd bl cuils shall be fizacon e rotukeriod

squpimanl whleh wdatsy lhe walhabdas (3 aoguipne eoi) wilh aBowanea far
conbeod dimn ko zevo. il nec
Flipang in inlemil
auvslable messure dflurantal
I cine ol long baes and lines nuads of hlgh-:ost gredae, T ne shall pa sized 20 az 15 oblein the beat
com prednuse Lelwaar: dha dveslment and cpardlion cogls.
Long-dizlsnces prelives and olher crllicsl naa sz well a5 (vt supporls ahall ba sizad for the
PESIUNE & 2 wyureclian awith oparagznal Aures
& sunh 38 MPS 134, 24102, and & shall nct 2e wsezl Pipleg hie
Lo mapip wilh auch sizns shall ba made wilh suilable adapkar [Mings

tice t5uch as start-up and bypass lirs) shall b sizad on the basis of lhe

24 Ouarprazsurs protadlion
Prosgsson shiall be mada fo conlain or aafaly relave any pressuie buildup (o which the sysharm

may bo subjerlea  Eifectz of ambient changes improper oparabon and laiee of conleol salyss shalt slao e
congilered whan setaclion suslabis sy cqupmend

25  Flping yout

GFG-002

GF-002

Ne

Technical Data
Piping Standard
2 NOY 201

1 GEHERAL

11 Stope

The basic minimum requiramenls fof Seagn, malenals, fHbacaton qualdy conhd, 1esting and
inelaMalion of piphey given b (s speficalen spply

The cades are
- ASHE Socioty g E
- AMEI American Malignal Standard Inshilve
- AP Amorican Patralaan Inskiua
- AZTH Armengan Socaly for Tezling and Matarialy
- MBS Kanufacturars Standardizabon Soslaty
A
- MRO17E Stanclard of inalerial an wel H2S sandce (HAGE)

Tha latsaticsue of ol codes inslusiva of al addemda and supphsnanls applies Al plping
syslams musl mael he local requareinants  Olhar slandard nof included sbove manloned may ba applied after

a by [RPC. | aalling amps ¥
Papay fu ol BA a ragul shanderdazad age sh in
3 anae wilh th rufacimans 5 an sondibong Tho Lh ar, prowa thal heir

dexign s equal Lo or Batler hian the aboue enbaned of specilicalion
2 DESIGH
21 Qaneral

The deayn of piging shell confonn 1o ANSI B3 3 Chamical Flanl and Petroleum ey
Piplivg somapl 35 urnder ©

- Pighng componsils such $urge boliles pulgation dampers and knothaul pals sre aubjact ko
Ihe dezgn spocilinations lor equepment

. coninachens Lo sheam syslema such as skam Lok s, [Wed faad wakar haders
seononzers, +is shall be dasigred 1r ASME Sechon | 1 Iha aalenl requirad Beraby

- Skaarn lines o AMSIB 313 provlds ey are nol soverad by ANS)B 31 1 = Power pipng

Fipa bnes shall bo de snginasfing and Id in accordance wih ANSI B 31, - imghnr
and Dislribulicn Piping Syslen- en and AME]E 31 4 - Liqud Perakeunslanaposation L
liquitds sk wile Becoumt lne bocal lavs and requirgimants. i addibon. AP 1102-Ligusd Palitdpum Pipsmes
Crozang Ralroads and Highways-shall be obsersed when applicable  Any pumping slabene o block vabas
alalinas requied shal bs Leken dnto gl

22 Dasign crterin

Theh 4zl sersie conmilons of coincident pressues arel lemparaluie duning opartion
shall [ofa flve bersas for dasign Piang cirouts upsiisam ol aand mchdmg tha control valves shall [ dealgned o
praasimes rasulling from minimum bos aned peping of Wie eceilied valwes shall be
desigratl [of he dovnsirsam wrminal presare phuz [rcllcn and head losses Increased prassurs dovniairasm o
conkol vaives dus o closed andior throibed valves shall no e considered excopl &% shart berm condilons  Fioe
olezn changes pecanse ol shangas m prassuns cendilions dowmsliean of conlrol and bypass valves aia prrnided
wrilln sadedy vale pual.echon Fipa class chanws Lt ause of dhanges v lamparalues o hd Iow (dimpeatara side of
heal encl L ®C . are p

Dresign for wnd load shall ba based on bha dala lor stesl siruciures 13 e axkard raquied  The basic
Movvible slresses lar nonorasare pasa shall bs Uw same a3 Tor presiue parz

Tha sinall ba d ired by Ine inlendad service of Ihe pegayy 1L 2hall ba svilakles for
al laaal 2 years oparaton. bal in e cass of cabon and fernhc Allcy sl 3 Mt

ALS
Technical Data S10332000-3001
Piping Standind Date
P P Ly oo 3 HNOY 2010
I genaral. proce . ulrly e (Exoapt |3 mae Lpr larbs) vl waIrwmEnla bras
shall be carrind oo orshes wray: A eslablished h und henaza stipulaled As lar az possa ol

wipireg 0 pracens planl shall be arranged in qraups an plpe as

Tre pipe racka shall be degigived un such a way thaton hdrostatic lesiing of the individual
linas, the afavesd pipe boadling are niod &3 d

Fas pping | than NPS 20. &.9.
using AW of et gae provided ihal s special
|as bean approvead wilh IRPC

aa poasible pipsng sulsi a0

wleza oth shpulaied Pipay shal in
and Ihal mairdarsanes work can be caned out

ines is ckopled These can ba Isalcago Ioslod
e sefaly

ba amanged in grougs on deagers
way lhal paraong of squipmend are nol hindsred

Tha racommendsd slnanancas shall be :

- abaove main g osdy a0m
= abous secondaly roads gom
+  af grade, al operaing patlorms I5m
- n biedings atm

Shorl rins of kead ey ba bocated sl ground lavel. The minemum dislance tha undersics of e
surfaca must permadl draining  Whaea crosslng of such nea is undwpdallz
stasany places ba provided  Diffenng soil setlement al ha batlary Bmila shall be lahan ine acconl
Al wahees normslly in opesakion shall s arranged In such a way thal apervien ard
manlenanca are faciMsed 25 far a3 pogslbla
They shall be suwlabie jor oparation Irom grade and from platfame  In sxcsplional cates
acrewy axtensions shall ba provided  Sprockats are not pamiled

If paparz A lald undarground. sua 3lan wias (exlamal g ahall be
Wiher 10 geolact the pipas spaval around wal the anl foll gharan alng Leken inwo
mccoum

[ sary salbodic shall be appbad Lo e plpas

Wheta kacaled balow grade, pung provided with proléeivg healng s ciping in senscss
ghall ba

raquUinieg
proiirksn = ghall be obsarved Sl lwaling prassura.
alhas ba 1 kg an rground piaing  Tiws applies in parbcular lo plazhc
Fibas & raul we.
ihe shalt b laad sush Uhat The lizanehas o and pipes are
access (L) mbly nd mainlanance. The usea Lhe avalded In busdings snd
hagardou sz lar as possible

51l e Ll swch Wral sl equipment peeuining Indinlénane swd 3z pUmps. Wrbines,

heal michange s, edc , 2an ba dismantled wihoul removal of e Mack valvas or pioing

Drrver shman axhausal Bz shall be provided wih sshaual heads when normaily dischageg o
the almazphers

Funinais and grain linsy shall be provided for sampling connnssians gage glazess, kel
condroRars, sl

Fihed and sa
leihal yagora of kelhal I
fiads are wecheed

3 and van| Knas ahall disgharge ke a chosad r Wy
o hydroc aban liquedz. They may discharge 3 no hazadous
al [uping Lls for fobves. viion heo phages (igaid and vapor Hicew
through bhe sama pipe.

Flows iz lsmeaids such a5 Flow Cfice Mangs shall be provide and
pipa and iis pralzrable io lsoake Qrllice lange taps horizonlally [or Bquld How snd varticaliy for vagar ﬂC‘M

hare shall ke . oh

Thet dlychaige of muaures o by wapme bo
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raTin k uckon 8 shal be
ht i ] nd el msuch a
=l at ] 8 da rol
26 Flexibility
The linxihilly dewgn shal rw;cﬂnlze tha enling raegs of empera b which & pipe mayr ba

The effacla of and sleam ar ket i wmparahres shall alao ba

congerad.

rerLArama

The lorces and memards spplied i aquipmenl ezzlas by e piping shall mast the equizen ank vendors
it
Piiaeg linwibsily srould ke oblgingd by anpopnate oipe roubra and not by apohing predableaked

*¥DENERIN o malnl uing
wian oinks may ba gssd cnlyw axceplional cases for inglanca in the axlb shaan g o
mam n
Al
chig
logd. liny
I thes gy
Reducsd lhermal aapangion movemsnts o reduced Nexiodily skagsns due lo lha elastc axial
cOmPrAsEsio TR n il
[ ¥ fle A by zlha 3
Naxikdlity , = load a 31 il - Fol ng

r miathanea and air coclers
emparaluraa grasor lhan 3¢ degraga C of kss knn =50 dagras ©

= Inl#1 apd owlel
- 2 popes with o

and NPGJ
27 Euppaorls
Al g 1 o ans T4kl an
sourca Is ke reas ik bz naniad bo n &l
=] lionE aft g sh dad with pe nl
lha chananilas eondilion
o way tha
UTRE W 3 i af e iha Bame.
caled ms nzulEnon shall

b of M Wuat the sama malerial qualily az the pipe

The wupports shall be deslpad Lo racfal the alfsels of s severest of the follseing laads :
- Eraclion kead,
s Cparation load
Tesl load,
- Shorttime upssl el
Cold apring kead.
Friction {cas

Reinfarelng pads shall be nstalled whedever the mimmom wall thickness gips rasts dreclhy on

A psnt ol

Thes instaliation af sgaing supparls shall bie considared for lins with Mgh vartical hermal

AT
Technicak Data S10332100-3001
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3 HOY 201

[100°F) twor walvas,

- Causbc serdcos | hea valvas  Single valves e only scceplable in wenl connactiona

m Aulomalic sonteol valves shall b furnished stk Hock valves for solaling ibe conliol valms and 2 by

pease far msrlual gantal ol e procesa.

poszible

veilioa; and hovizondal mullzlage cenki - pal

Thets by pass valva musl be of a siza appropriate b the conlrok valve end ranual coturel must be

angle lines of cunldlugal comsweasors, ralar 3%
aargineg ints e eystam rom wilh baeX llye &

o Chack valves shall be pro n

alngenberad
3 op Ir parad ntllweduial chack valwes and 4 hall b= localed
hetamen lne el alve an slda.
l b proes g slgain il leammg-oul p ohneiEd b

HECEES saulpmanl o [Inez

I Rahal walvas shiall be inciglled verlleally and in locations accezasbla frons grade ¢ fran a platfarm

By providing Uiale machanicsl interlocksnp Syslam, il mual bo onsuied ha Diock Pultcam
anu dovmatream o rali e g ol s closed by imauthorized personied  Puimilens Incking 2wish a5
whaing wh L]

lsom inslaked
& raq aqualize pressiaes. 3 arsud s uahcs ahafl ke prowded
I lhas an a nal » halanging lina has agraled in e valve

Gear oparated valve shall e raquired for minimum 2ize that show ax febia :

60
A

Vahe cion and besleg
Unilas ticnal inspasticn is spacified m lhe wepackon and losl shall be &: a minimum | aesardanco

willy AF1 508

Seat dgh of presaue ralinl
Ze wvess slial be ol
Doeurnentalion
The syl ish lhe malgikal waln al laaal the followiag rabeyvanl documants
= Bl kst arcording ko SN SG0a9 - BN 10204
3-1 8 For all mallli connpenents
2-1 . Fou Alaen melalli; o s
22 Forall olher imelalic I ounlract with [Iuio and balung aszembly
+ Tarry of origin
- Wany

=
W AP 527 and il ehall b2 repaal tetloeg on e

MO persana ouakfalion cerlificals
= Wakiing procedure
- Yalding qualilicalwn
- Heal Irssdmenl racords.
= HIOT raculs
- Buppliers wemal Inspection and guallty procecama
- Fraazure lwst and sesl kaakegs esl ceriinals
And s document shall ba subinillad b IRPG Belore mataral on sie
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axpansls  3png-loaded ppe L) Iy and have indwalors Spring @ | etwould b

sanzidased For suppouing rolar e anhargs lines al e dgueainant n 5, Brcaph Hhal
adjuztable rigid supgar vEe i tha Fell nanes
- Siden with rlleal mow if the line Eupgan 15 placed ks o e nezda
Wh cafying Mo plpe zupporla. any pesam seges expacied shad bz 1 BLATMIL
In lha caas of myaralns paplng the pipe supporta shall be specolly 10 axed coxd

28 Wabeed

The desige 5/wall corfonm 1o
AP G Plug valve
AP 60 Sle gale valves [Langed and bull waldewg gnds

be
1F thas oo dama mangally gaar sparalad of aciua araled valves ahall b4 supphed. In
08 onrLly el i1 lIne with e indnulAChm 6FS mendaten Tor ihe dury Invohved shal
ha supphed,
& Walvas lor lovr lemgaradura duty shall be specifisd wlih axlendad scraws penmillng poaper vale
op ou
4. dal ]
an &) ley o
o £ 1
Suslon and dischargs peoang o LENGE
- Al tha aguigangnl e sy for gland od. fiu il and coaling r
I ol aursiluary piging whare if 4440y bo alovr laf the equip duwing pession of
the vatal
P Blosh valve shalk be provided al il Fallamang painds, in 2keam pipng -
A equipamienl in 14ant ppmg 1o Aigr wilpanent.
- Upsiresm of cavrod valvea, wha arala canlrol valves have bmen furnished bor e man ad
ala
- M u
- Ad 1 adqlprnam.
a Bluck " nis
h Block W hall ks located auay
lrgnn fhe onina ACy.

Ko s where, [of precess or
safelyra & ahul i linees cenneclad Lo vassel
nozzhes lodse 8

1 D | ba prowded in plpasy connecing sysiems whera conlaminase:
wanrl ba Lola uble smaid valve with body eadsr ean also be provided

k Elack valve 2125 aholl ba soual o he line aize
| “eahng of operakng want ad diain connecions shall e as follows.
I sgnaces of Class 800 a siegho valve
I stince o Class 900 rasshorl @oabla seabed vabue or lwa valvas  Single valves ffe taiy
Bcceptblo [ vad connactons

i liquerd ydroarbion services wih i vapour pregsure ovar 4 5 bar (35 paial af 8

o
Technical Data SI03AZ100-M01
Plping Standard Date

5 NOV 2H

Rv:ommenﬂahon Tar mslrﬂename
lor bly of aclyaker Jif any}
Dwvcratig finch el aibt] dsscnpllm o madnienance ko [T any)

29 Plpas, Filtlngs, flanges and garkats

The dezign shall conkerm be

AMEI B 3E 1% Wakdad and Seamlass Yrowghl Siaal Figs
AMS| B 5 1S Bainlzsa Slesl Pipe
AMEIBIGE Fipe Flanges antl Flangerd Fillags
AMEIEE D fa 3 roughd Sleal Bub swetding Fillings
AMEI B G 1 Fa Ll nge. Sockel Meuldng vl Theaaded
ARSHE 16 21 Mesunatame Flal gaskeis for Ploe Flanges
ANZIB 16 A Fang Joint Gaskels snd Groovas for Stoel Flangas
EREE Siendaed apply lo karge dimensions nal eovarad by
MEE

EUEN-RIR Casl e can nol 1 was

201 Pipes

Faot prewess and staam piplng 40l be used seamloss pipe Up B2 NP3 14 Far 14 and larger shaM b

eand EFW prpe d. & walding of 1.0 shall be applied
Foetd ping shall e saamlass gipe up io MPS 2 For 24122 and large shall be ussd ERW pipe
wrebdad
29 2 Fitling+
Linin lings shall ned bie ussd lor process dnd seam lines. W possiple Mngs
wilh gockal vie used up Lo HPS 1-12, Fillings wilh Bull welding ends shall be speailisd for NF% 2
2 iarge
- Elbow MPE 1-1/2 and smaller ny b= bent with s radies of B 354
For elbowy LIPS 2 and largar |oag radiue design shall n ganerd be apecilisd
F a0z praforrad 2 pra nd $leam pEping
- 5 wealding hranc i, Wha b ined for inf i3 &
ANSIE 213

293 Flanges and Flanga Faces

YWhenever poasbla, acckel weld Banges ar 10 be uaed up 1o NPS 1-12 Waldirnech

flangas zre ko be fiad For MPS 2 and Larged.

Shp-on a3 may ordy & be Lsad for witios, walk the excapton of sinam jikes, o 12 Class
169

In gangsal Lhe faces of stead Aangss up 1o Claes A aball by RF and irom Class 1500 R
Qe

(Cinthas fage designz shall be tpacikad = ascordance with e fled and 1ne cperadng canditons
I spiral gackets ae wsed 1o faco shall be 125 RME {5F1

Z ¢ d Gaxkoty

Tres Uz of compresssd non-3sheatos gaskats is miled Lo Glasses 130 and 300 The maciruwn
oparaling le e ay 35 [

5 zhela shal faqrod fod ali other cases and dinansion n aocs dance ko AF: 601

=} with balt b Il faca) shall ba used for FF {llal izce] flaget,

Ring joinl (R T J 4

Dimangion a1 accordance ko ANE| B 16 20
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Hardress in acoordanss 1o AMS| 16 20 exzapl for sustantuc stainlass whore beaall
Darciesss sl b lass tian 140

293 Boland nut

Dim angion. kgl 20d nakaiate of bolla and nuls shal be according b ihe Lebew sl -
ateslal B ASTRSTO
- Dnmanzion of bolls snd nuls AN B AE 21 4 ANSIE 18 22
Sead boll shall be suppled witlh I hadvy hex nul
koreover dimenaion of Bolls and s $hadl ba confonned lo ANSI B 18 5 iflange)
inlass olnerese spaaled dasign carbon akeal bol and nuls shalf be leal dip cpaluanlzad anmd
applied snti-saizing Favenl (Inoiybdenun daollide]
Unlwss sIhareiza spacived dazign slambass atast bol and s ahall be uze for slainkess sieel
langn

2 98 Documentation for pipe and pipng compononts

The supplier shall huinish (g glanal with keast the follawing relswant docuimdms
Cracumentatian vl clearly menhon supphiars name
- Il st candicalas aecording to DA S0049:
318 For all metallic components
21 For all non melalic componnms
- Gl of origin
- IFany
- HOT pedtonal quabilcakon carlimate
¢ Walckng procedurs
Wrelding «ualificalion
- Haal raaunenl recods
+ HOT rasulls
+ Suppllers mtamal Ingprecilon and quekity procedurs
« Prossurs 18l and sasd laakage lasr carlificals

210 Blarks

Spechacle-lype Llanks shall be usad up ke NPS 14 Siave MPS 14 blank dizce and spacar tings ehall be
soparatad
Etanks ehall only ba provided a1 the follewing locatian
- Whera aquipm o aas 1o panadleally lakan aul of service lor maindenance inspeclion or alternata
1oy witbeout inlar ae ivar of lha wnil, blanks shall bo piowndid a1 Ihe piping al conneciions
Il prossiany at v 2 bar o hgher ar vdiere [ lampatalura ks 71°0 or highor - Wivare the
iral#led 2tugment can ba plvsically @nlessd. blanks shall sheayz be provided
I furnace piping al lcatons ehish wil permll e prassurs leating of the conngslad pipsr
simullanecasly wibn e lurnace,
« Al the halbary limilg wy precese pipng connectad ko olhm plpeg catslde tha balkary Rmita
whuolt may e w use durlng shuldown of e unil and u fusl pping

211 UHility autlet paints

Ll . air rulragen and waler servica oullsls of MPS { minimum site @ hose and fillings shall bs
providesd gt s o thal & 1% M kong hoss can reach o workay areas at grada. o buildwgs and al fle lowes)
main opArallng taval i wucluree.

Additona staam and air sarvice mrlels shall ba provided § raguired | seach lewsr plaiforms sarsing
nanholas

212 'anke, draines and camphke outlels

il
Technical Data S10322100-3001
Piping Standard Date

3 HOV 2010

Staam Iraps o& i) Lo 3 syalarn zhall be pravied wath ugsirsam
and dewnzlrosm block valves and a bypass dlschergang Lo Amoaghere

Linss fow dily wasle witss snd sevwage water shall be spocilisd eaparalely

Cleneal senwers shall ba sizad ko cany Ihe deslon quantlly when ronaing sl thres guartd s
depilh of llosr

The menimum nomina size of undergreund aessr naimg shall be NPS 4§

£ sulficienl numbar of salely shaveers shall ha provided a1 hazasdous pends

217 Computer applicalisns for dealgn and analysis

247 1 Piging dasign drawings

The piping drascng shafl be peodwsds from 30 o 20 soliware 3ush s POS Sianl design syslom )
AulaPlam CAMorPips, datetad and oihar ofivsars may be applisd aber approval by IRPC

Izormalis drawing shell be applied [2e o ppa sze

217 2R
Th Ireae analyzis is to ensure the safo coersilon of plping ay Iy il wing
Lrveir struciursl and Iragity urdar [he koading sendltone posbdaled to acour a lhe [lienma of
e pipimsg i
quiram alress analysle of pipeng svsle laid cul m dive paping 5 a ol
rder and B4 king m teepilrerenls for sefe design . willea and cparalion mnge
[
It pape #lreas analysia scltwara ic prefarakbe slch as CAESAR U AotoFips Trillox
3 MATERIALS
The malaial pirg aysiem shall ba salzcled i with seellan 2.1 2ol lhis
spacifealion, Laking inl ouind ket llied, oparalang prassu W T paralis, rANSIB 33 ANG|

B 31 1 and ASME
Wihton selachng malanale, maleriats 6z por ASTH and AP shall ba provided  Tha spbmam
sehmation o e matedisk Lo be uzed shall be meds kahing Mo account the design dala

Auslenitio sieai shalk b4 used ior deminerized waler

Inglrymant st pape Ihes ahall be usa Bustenitic steal up ke 3-1i2 Inch if abows shall bo usod hel dipped
by zadd saban sleed @pa

Flanl air shalt be use hol Gp galvaized carbon sleel pips

When aslecling the malerials, parbcutar allanion shall be paid lo sy Hessurs oF tampel alws shanges
Inerobvng squipmenl such as canleal valvea and heat anchangms

4
Tha losling, Inspeclon and heal ¥ 5 ied i lha ARSI AP 3nd odns shall
be carriet| cyl iar all plpng com pomenta and I smpenting e raguils of rigled. For e beze
malal P34, P2 PBa PSE PBa P108 and P 112 maletial shall be FYEHT regardlets of lickiess
6 WORKEHOF INSFECTION

Sae sapaak projec apec|fleation

L]
The t af o L] the
shallilod y regu e L] tha | inlo accound  Fipag
Byzlens shal . il ed r. ke ASKME cods vs

wall 2z AMSEE 511 and ASME B 313

Piging wwalding shall canfarm Lo the progect spacilicabon lar walding Only GTAW Eor roal

GRE002
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Techmnical Data n-200
Piping Standard
Wowa 'y

Unfless cdhanwise pegdled design vant and drain shall be Bange type wih valve
Valves vanl and drain conneclions shall by furmisted e all aquipment nalis nol sell wenling

on galf e 1 Ated aked in
enrlar [} &30 aquipmean|
i *n aclions be
MPE 2 eoanl 85 Undey @
+ Piplng connackan ko pmant m Al connaclion size.
- All seanactions for p aonvisos of high viscoszily Buids chall be MPS 1
NI S
el =hal be iar ab ground high points i pipasg and dralin
alions of all wnd knes.
Al anls ahall be provided ugs or blank flangas  Wenls ard
for prs anall dhalf soupleg wl and saal weld alwr lost

213 Sirabnera and lters

Blevas and lillars ahall be desigred w sudh a way thel claaning is pagsble witheld dismantling adicenl
pping
Parmanenl shansis ahal be provided in tha followmg piping for e preleclon of be agugmini, v
nel furnished as parl of tha eguipman
= All pumga-in sucion line
Sleam Larbinga and syeclorsin sheam mls e
- Pump amd com pressars-in aealeky gland, Tealéng oil and cotling wmtar supply #ping
- In suclian hnes of ompvazacrs Laking suclion from prodess squgpment
Prmenawcally schiatad squipmentdn air wpely pipsag
AU semm rap

214 Flox[bks point

i vibration
ham mering

Flewbl Far pan ahall bo pr fatp
mizalignmend o ' pulsatian af v
Framible paint matanal shall b mdpdusl seracs 2 specifisd

doal weil the
& axlanl

2145 Healing

Slaam ol the prassure Al apprapeata to he holdineg {am peratirs and  or Thid shall ba
takan inse account for baallng  The condansaks shall be collacled m comdensala headers

The watlows syzlam shall bo desinged In ] wilh tha steam pressiva
raling A far a2 ragquirad, iz lrumenlation may b efecticelly haalad

218 Hiscallanaois

Provigion $hall ba insde kar ramoing He apoiding liqud coalems from all vassals, hedl
axchanger ikle and eonnectad piping  Process lines and pursis shall be used for his purcoss ae far 33 laaaite,
' aanliar ing systam shall ks pronded.

raquired by Ihe sannce means shall be provded for purglng pocass aquipment with
alaam or insil gaz

Whers requirssd by e sarace, connealions shull be provided lor Blling prasess soupmenl
widh ywilas Tor waahlg out

Wepssla ragquiring irequent malnlenance shall ba serviced by piging permanantly connactad o
& souce of waler

Snubig Hesm paoing ahall e providad (o robe vl gallel

Sleam Irpg £l ba provided kar e romaval o] ¢ondangale kom calleskion poinds m skan
spslams

Slgam iraps dinshargicg 18 Ihe almaaphers shall be prowdsd wilh upsiream Bock valves

Na
Techmical Data SLh3AZI00-3001
Piping $tandard Date
5NOV 201
pasaas and SMAW for 2 a0 allowed.
Al prpang Inst b prazsuwes leslad in aceardanca wih the parlinenl rensicemanks
belore i munsion
wes ghall and bazbed on aile Defore [ingl inglallalion in he pressnce of an
aullenlze aclor Th enl shall ba mads Bvadable Ly ihe SONTRACTOR &nd inapecied by IRPC

and aafaty relef valve alyo.
COMTRADTOR shall detailad installalion [ 14skng procedura for pipang

7 GLEANING

Al pipleg shall ba cleanad and Byghed

All process and wiility pipeny Lo be subjestad Lo a piokling Wsalinent, has w Lo ataled i the
pickhing apscificaion,

This #ppliee in parizdar 1o high-prassurs sleam as well aa lurbine and comprsssed eaclion
lings  [he rzbevant piping has w be pokled, neulrstzzd and Gnally blown throuah Wi steam

Law-lamperaiure piping shall b llus ' than drigd.

The ctouniryes ol posdl Ichls, ackls alc, shall be obasreed

Corirashar Lo sssos detailed claaning and picking precedisa
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1, Executive Summary

Plpelne Poramaters

Pipefine hateriml/Grade AP EL M52
Pipetine Class
Hasminel Wall Thickaess

Pipe lengih  26,130:93 m
Congtrtion code
Carrosion Aflewance
Aomimuim ATowabie Operaring Pressure HiA

Deigrn Pregsure
IMYS (5]
Wt Joind Factor
Yeor Pipehior Instalisd

The purpoda of the & | was 19 verify g, wall Lckness, identify any i el
Jefaety, woroslon, or mechanical damage, and assess the averall integrity 10 endurs the cantinued
¢ operation of the papelue

The ILI teel weas retreeved | ey g il d damape was evldent and the LED
light was stdl actlve whach indicated that the ool vas still sctive The MCUT Inelligent plg collected
gnad quality data with wery high resolution, which wil allow accurare further assessmemd of the
Pplpeline, and [dentify any defects and [ecatians with a high degree of certanty

The 12 UT Py collected good qualiny and infarmative data set, and it can be conchsded that;

¥ Inganarsd, the remaining Ihkckness slang the 12* pipeline are summarized a5 loBow-
#  For Schedule 200 Mominal wall thickness was 6 35 inm varies bebween & 456 76 mm
& Far Schedule 30 Nomnal wall thickness was 7 14 mm varies belvwten 7 00-7 54 mm
»  For Schedule 30 Mol wall thichiess was B 38 mm varies bavween B 38-8 76 mm

2 2107 b=l Rasre Prepfie
I3 L welosity Chant
This ¢hary thaws the velocity profile dwing the run which was within bhe aoesptanee veloesty range

Tud Welnchy
A
- -Ira vamnTp
am
055
L1
L 100k LR k]
[

222 gvesape Lhekness ipuad aleng the Pigeline
Avarage thicknes: in compariton 10 1he naminal thlekness of Lhs pipellne is shown below

AVERAGE THICKWESS
g
el
F
i
v

i

s W i

o sm

Tlrzga

2. Field Dperstions Report
2§ Dperaticn and Data Condition Saammery

| Pipeiime Operating Conditions
Direction of inspection

Loumeting Dives Tirne |

Reteiving Date/Time
Duregice of Too! Auwa
Pressure Cruring Rua
Flaw rale

Tool = Fost Run Condition
Diisc & cuyp Weeor
Debils
Darhoge

Dela Candition

End of Dt Recording
Average Tool veleciy
Minimenm Vadociy Recorded
Maximerm Veloeiy Recorded
S12e of Deto Recorded

End of Anaiysts Disiance

TRPC — Tanh Farmil2 to FTTECRG
212 De¢-17 /1053 hrs
22-0ec-18 7 19:00 hrt.

249 mifhe

Aedier nech at FTTGONG
050 mfs

10imi
114 GE

3, Inspection Results
This sectlon presents the resulls of data analysis Summary of {estures, pyellne components,
anomalies and metal lass ars p o int the fodlowing ion Features ion,
distrlbutlon and metal bass distibution slong the pipeive are lio presented The summany of the
Fully ascessed faalwe sheels are shown In Chapter 4 Full detad Feature sheets can be bound in
attachment 4

3 1 Featuds Suimaaiy
This sectlon presents summiary of pipeling featues Inchedlng anomaly and pipellne component
Feature diskribution chart can be foundin h 31

FEATURE SURSAIARY
Featwes
Nurmber af Girth Welds
Wurarber of Beads
Numbes of Exteriol Suppaorts
Humtiver of Offrakes
Murmpdrer of Chesters and Anevmafies
Nuraber of Repairs
humbier of Tees
Wumber of Valves
Drher Features

w

3 2 Angmiak; lsensilication Sammzry
Thig tection presents surmmany of anomalies

£ ANORALY ENTIFICATION SLMAARY
Total Mumber of Anomaties 1
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2 3 Matal Locs Faature

331 alaid oss Conpeutnn
Thits section presents menl ks compacllion found along te pipeline
1 Matal Loss Composition
Lorrosion Clusters 0
Corroson AMMOoNES
rth Wetd Anomalies with fMetol less D
Lowigltentimad Wetd Ancmalies with Metol (o

=

2 LiEaian
This seclion préseats sunmary of surface bocation of metal koss ieatures

| Suface Lozasion

Numbrer of Metad Loss Fertives with Undefined Surface Lecotion 0

23 3 thientaticn
Orlem atlon of metal loss Featuras are Jocation in ¢ir¢umferentlal directson There are two Lypes of
arentaison plobs: absolute distance [attachment 33 3 1) and relatwe Lo wpstream gleth weld
dlspanee fathachment 33 3 2] Histegram of ori ion iy $Rgnvr m 3333

3 24 Depth Pased Anatyss
Mumber of anamalies per depth range ol 109 sre sumimaneed a5 per below tabla bMetal loss peak
depth distrbatlan plots and peak depth along the plpeline are shown In allachment 3 34 1 and
334 2 respecibvaly List of most smywerify metal [o45 anomales can be Fund lnChaptar 4

: Peak Dapth
Depth < 10 %

108 £ Depth= Mt
208 & Depth < 30 %
F0% & Depth < 40 %
40% & Depth = S005%
508 & Depth = B0 e
60% 5 Depth < A%

70% 3 Depth = 80% o
B0% 5Depith ¢ S0 % o
% 5 Depth <100 K o

AP +ne

A5 2 GLatnte f [
Humbar of anomalis per ERF rangs of 0 Lstart from 0 6 it list belo ERF disinbunan plot along
the pipeling is shown i allachment 35 6.2
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ERFZED

A4 Bamnalning Life Calodztion
Corvasian rate and remauang llfe are calodated in this section Ag per AFL 5N, L, e s cloulated
batnd ian code and will be p 3 Lunwaars Thee greater will be selected as requived
Lhlekiness {iaqurss] and will be used Tor calcdation of rernainung life Then cormoseon raled is caboulated
The dufferent between minimarm thicknas: foumd | ] 8vd reguired thickness divided by corvosion
ralg ok remannng llfe

AEMAINING LIFE

Qb finch) 1275

Deskan Pressie (o] T30

Dhesige Foctor [F} 072
wality Factes ()
¥
SMIYT i)
Wetd Jaint Factor
Veor instatied

1 |rere

]
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33 5 aapealy Dimanzon Class Artsheis
Fvany kst of anomalies, sl matal [oss faatwees are clagufred wsing anomaky dimension class analysz
snd sre summarlzed a5 per below table Anomaligs classification chart is shown in attathment
3351 Anomahes [dentification slong the pipdling is shown atlachment 335 2

#mbir of General Melol Liss Features fGENE]

Mumirer af Pirung Features (PITT}

Wurnber of Anial Groowing Features fAXGR)

Husber of Axtal Slotting Feotures JAXSLY

psemiber of Circumferemtit Grooving Fentures (CHGRY
Aymiber of Dircunyferential Slotting Feotures [CIRL) 0
Feotures o

2 & h Presansa Based Analysts

24§ 1 Faamesers 175e for Caltulanion
The fellgwing Lable llsts all parameters vsad for caloudating the Extimeted hepalr Factar [ERF] The
accaplanes celienia for ERF o 1 Sentenced plat of metal kags is showm In ailachment 3 36 1

i FARAMETERS FOR CALCHLATING ERF
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Drasign Pressure (5]
MO i
MAOP fas.
WPy
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[ = = +16 = [0 12wichs ar 3 07 mmpsd 60 mm
=4 GF mm
Cowragion rake and Ing lile can ba I ing, the Tlowlng
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=[7 14— 7 00} £ {201 7-2012) = 3028 mmfyear
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4. Fully assessed fenture shests

The fodlovang table shiows most severe defects of this pipeline based on depth bate analysis Oelafed
Feature sheets can be found in attachenent d
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&, Definttions and Terminology
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ease of reference thase are lisked below:
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5 Remarks
Dacon IL| personnel and 100] used 10 opecane snd analyze Inspection data have been qualified Lo IL-
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{onsifion swilsh)
1ZTASH 13 112 flemp maln melor hight 10
1ANASL 13 112 2% (arque Exttuder 20%) Falay 300 Sac S0
14 5ASL 13.243 (spasd cutter kow) 00 rpen
15 FASL 13 103 {Row WGER lowl 75 W
16,LASL 13 427 {gear bax level low} 20 Min.
17 T3H 13 427 {all i gear box) 2 Min

GFG-002

Fon

S0200-2118
HDPE Emergency Shut down
e, gl ¥, oI Date
W R Loy | vt
07 JUL 2018 r

TR By Pass TCVI01 100% ilinianag Caol Dawn R101 Tag Pump around Pump uatine
Frag Flush Distributor Tt Hexane 990 P202 Roau

- Manwal Clogze Black Valve WF Spoinkle (Fai Open)

- Check Cylinder Aif Supply kor XCY101{R101}, XCVID4{C1H) Yale Fail Open

No.
50200-2119

HDPE Emergency Shut down
ate

DT HAL 2015

A Emargancy AN Exiruder 42 Shul down Livt Culter A2 St dows wiI8 A
Extruder shut down thw ticer ARy Mo toad 1 wsenta COR :vgn Weighl 13.00613 014
%umudﬁn'ﬁﬁﬁ'af

1. MW GOR AZN#IUBouET Extruder shut down LATAEPEA welght 13 006/12.014 Thona Stop

NS oul side 91 Exruder stul doven wag Shul down mrserls

2 i+ /D Divarter, §v8nsn stad Exrudee Wi Cultsr 86 woifnfia Timer Gutker 4z
Shut gown unz Datn WER v Irugnbad
3 Stop outrar Smanm Men kowr OF (Crfter) udanas Cutter 66N Wi Timesr Cultar 9 Shul
down LAz Dran WGR raalambauif
X 13105 wedlAll WGR clroutate Wi 12,078 (Tl walsr chember
% 12105 3 AWHIS WaR din water chambar
A13I07 w:lﬂmﬂn e WOHR S8NAIN waled chambar
4 ile WOR drsin #8feriin water chambsr wunlil ofl main switch cutler
3. vilasen water ehamber
6 o valvs drain WER Xv13507 TRnm diain water flap closa (i WGR D25 din water

Ghamber WssFUrti cvaiow wdaTIR, chack Tufin cultar uss clean win di plate
1. Healfomward cylinoer ¥, hopper (niﬁﬁ nobymar numy iy chue mn:ld Exirurier haad,

Sereen wat o plate 6 heat Tndlowidn
8, ixer 3% emply polyMmer BANHH divenes =ubin uRziin g loac (150 rm) 4 fap 15 50%
5, ullwlorn@inki Extruder shut dawn / tinimuken by pass Fopnaite Nosdleg 187

pokmet ttnaan chute Wiwin



GFG-002

Mo Mo
S5(200-2119 /\ $0200-2979 /1

HDPE Emergency Shaut down HDPE Emergency $hut down
ol Al e o} Date Dare P
A Porka any
OF JUL 2015 or s 2iy |1
13222 =21 lWm {Reday BU 5}
o -
1 GIf Mixer shul down COR 95Megh weight 13 095 13.014 Re st0p wid culside 5 FASL {low oil ko beaning ) (13 21113 218) <0 G0 lm 1 5 v (Relay 50
2 iy 1 %2 shul down Extruosr Tnesel polymer aanan Exinder warfam g‘ﬂ slahl glass 8 FASL 13 101 [W5 coaling motor} 12m e {Relay 120 8}
] 7 -
hiad iR WER 4 diverer 7. PASL 12,229 {N, dusl stop seal) 1.50 bar (Relay 15 8)
3 N mein mebor off [Exinucer wi cultan) line A8 8. LASL {oil (N, dust stop seal) Fatay 20 m
4 na msin makor slop (Exineder u@s collen me C 8 TASW 13111 tmaln moiar) 1
5. Culter SEughsn mar 10. Tarque 20% Miser bypase Fall Key & Ly Shul dawn
n
¢ M*.‘n putara 11" Torgue 105% hluer Relay 120 5 1205
7. e WGR drain stran waler chambar U 1 off maln switeh cutter ..
12 Torque 125% Moer shul down WHn
. (Dere waler chamber . .
= 13 LASH 13 115 (13 032 lave| high! Relay 50 min B0 min
4, s XV 121070MGR dralng, Jh WGR Dn25 87 waler chamber WAL overfioe
14. Exlruder shul down Ralay 15 5
10, Heal forwaed Cylinder %, chule, screan
15 LASH {level gand box faw) Ralay 20 m

14 38 start 1lasins start Mixer T + i 2 host Mirer for stond by
16 LASL (level od lank molor Micer A}

nadifassan emergency At Tisamnseasivldl Miser snutdown T viedikioa shot down Emargency Funuafineomn Az Mixer shusdoum 13 Heal bixor 15 voufiopn

. " "
Mixer I RIS smply Mber fEURY shul down @14 fap W 100% whs heat txer W frudhal fiets i Extruder serRisu polymar T Exdrudar win e manual shul down uas heat 110

Wizet diulirian

1nﬂu 7 WA shu down phand RIIRL o I5ad Mixer WA Emply 184880970 Mixer Ui
- W CCR st walght 13 00513 014 16F Mbior shul down Taunm W-HS 13101 off Pump

432 ank 13 052 AtwpaledlatER T 16 Mixer sl down
Mixer AB Mixat C - dounatif Exleuer St down 1 Mier shul down maadh 1 el cvertsr i 2
hut Micer 101 Wi Cmaty mell paky S8AYAN Mixer (1 COR S50ga 1300513014) 51
1 TASH 13 277 {lamp oil discharge pump ko 75°C es°c W BTl no-loa T
gear biow) {Rolay 16 m) = Tungcilan shul down tewiz Miser L Estrudar, cubiar Tl shut down w CCR 42 slan
2 TASH {temp ol deschrarge pump to bearing 60°C (Relay 10 m) Hover 183 nbrazuda out side nfi
main Mmoo
A, PASL {presswe ol pump) 1 &y bar 10 psi

{Relay 60S)
4 FASL (Mow oil b gear box) 12 221 =% livm =2 6 1Ilfm

GFG-00#
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LEUNIIAIIUNISIATINIG Open House Uszintl 2565




UAUMIANHU IAFIMT Open House U531l 2565

. . 9l 2565
1T A =)
Jui AT B
ya. | aw | fa | we | wa | Jeo. | aa | an | ne | an | we | 5
1 |amilszneumsgaamnssuleniiiid (o) 1 5
2 |$snndaduaiing Teadlud (PL) 1 5
3 |Finwansuai IndTemdiud (PL) 2 12
Yo a 1% 4 G o a o
4 |5inwdasuaialasinduazez TswaAnd (SA) 1 9
Yo a 19 o A a 4 a 4
5 |inwanduaialesiinduazes Tsw@nd (SA) 2 16
3 ¥ Aaa o @
6 |Tsenauuaziiniuludindses1iu (RE) 1 19
Y F = o
7 |Tsenauuaziihniuludindlsz$13u (RE) 2 21
8 |walsznoumsgamunssuleasiia (10) 2 1
9 |y Innuaz Tadadnd loorsiia (LO) 1 18
10 |ensrslInnuaz Tadadnd loonsiia (LO) 2 25
11 |§onnaasuaiTormilud (OL) 1 8
12 |$SnndaduaiTorailud (OL) 2 15
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ANBMNAINITTNNYALEDH (Shutdown)




NRNBRUBNFT S10111300-2001 Rev.1

uNneaenans S10111300-2001 Rev.1 ad 12
A eV F5UfRNn (Work Instruction)

ad A va - MsLiniATasuaEREALRuATa aaumsindineslsidu urtlonsdi 1,
9517)1U691% (Work Instruction) o da 0y d
(Startup and Shut down Polymerization) L‘JNNNGUG@U% AUV 16 ANNAN N.¢1. 2564

MELAULATIILASHEALAULATES UM WA LS [sig T

351§j1iRe1% (Work Instruction)

(Startup and Shut down Po ymerlzat10n> mMalfueTasnavgaLAwATas JuImmsindined sty
S (Startup and Shut down Polymerization)
Neaziuatanans
Fhonas - A5UfRem (Work Instruction)
Taienens : nWiLauLﬂéaoLLazwwﬁumém quanmindies s
(Startup and Shut down Polymerization)
MNEAUDNET © $10111300-2001 Rev.1
ﬁﬁuﬁ‘@maﬂmi . NIUIWNA® UHMWPE (UHMWPE Polymerization & Screening process)
MnelaeNaNs S10111300-1002
MmhenusuRagay © wefiBuavyerAid (PLHD)
Wiuflereunssuaums ¢ wiedwe g
Kavaanm . wie erle flanssiims edamsleTiauasyeTid (PLHD)
Hanieinsswaums o wg el flanssdim$. gRemslen@Rbuaceeid (PLHD)
adaiutly S
Gsfinaldom . Aufl 15 snTIAa WAL 2564
AcLB -
Wi -
v
e n2RO0: WrAREuALyleTWS (PLHD) wiit 2126
2R002/4




R UeNET S10111300-2001 Rev.1
A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

CACHY

Saquseass (Objective) .

PDULIA (Scope) 4
ST TSR E R n et aters) FOO OO 4
wﬁwﬁl,mxmw%uﬁmau (Authorities and RESPONSIDIHLIES) ...............oveeeeeee oo 5
%umaumiﬂﬁﬁ‘mm e ) 6
1. mSLW‘%EINit‘LI‘LI Ethylene Line Lﬁa Start POIYMEIIZALION ............cooviiiieiceice e 6
2. MAERUNIZUY CATALYST Yo SIURRBE 6
3. MNTFRUNTILU ACTIVATOR ..o ettt 8
4. MIGFUNTYUL ADDITIVE (STASAFEBB33).....ooo oot 8
5. MSWRUNSEUY NSHMT Feed Ethylene 11 RECtOr 02R00L.......o. .o 9
6. MIERUNTIUL NIBMT Feed Ethylene 91 RACIOr 02R00Z.......ovooeoeeesse et 10
7 medweasmae (Start Up Polymerization Step) NSBIWANT Reactor 02R001 11
6 MafueRosNae (Start Up Polymerization Step) PSEIHERT Reactor O2R002 ..o 13
9 T Feed Hydrogen (M NTATENTIE Hydrogen) oo 15
10. M3 Feed Butene -1 (mwwsmsmﬁﬁmﬂ‘f BULENE 1) woovvvocovveeeevveovvoco 17
11. qum@um%m (Shut Down Polymerization Step).... .18
12. mimqm@um’%ammﬁu (EMergency SNUt DOWN) ..o 21
ﬁa%uwaumsﬂﬁu"aam Startup(Flow Chart)
mfﬁuwaumiﬂﬁﬁﬁam Shut DOWN (FIOW CRATL) oo 23
ﬁd'ﬂzmauﬂﬁﬁﬁﬁaam Emergency Shut Down (FIow Chart)............. oo 2
BNENTONIEE (RETETENICOS) e 2%
mi‘].T‘LLﬁﬂ (RECOIA COMEIOL) ...ttt 25
sufinmsurtlage (Amendment) 2%
USEANSMNYDINTELIANT (ProCESS PEITOIMANCE) ..o %
mmﬁmﬁaﬂ#msq PI (Risk MANAGEIMENT)..........ccccooiioorioosoeetoe oo 2

NRUBNET S10111300-2001 Rev.1
AU (Work Instruction)
MsLiniATasuaEREALRuATa AL IWaLNas s urlaassf 1,

(Startup and Shut down Polymerization) Sufiwantsetld 35471 15 unTien et 2564

10IGREuAL@IRE (PLHD) il 3/26

i’mqﬂizaeﬂ‘ (Objective)

wiadunsimuesnaspuitms ussneasBusmafiRoulumende hduseunmeduningay ms
Startup /M3Shut down W&y Emergency Shut down NI¥LARMISWANKIWAIEGNT Polymerization Unit e i

Y A o gda PPN YN > o ' A >
\lwammmwﬂnmwwmwmmim LLﬁ8@U§UWHWNWD‘U{]UWGW%‘1WJEﬂdﬂﬂﬂ(ﬂﬂﬂ ‘lmizwuwaﬁunﬂaax

YaULUA (Scope)
PouwaMsUHURNuATaUAaNIuGDU NMIaTENTUIANAY N3 Startup /M3 Shut down Uay
Emergency Shut down NI¥UIUMIHAANINA1EANT Polymerization Unit kazmsddfnusasninanng

p
duvbasinemeuaumsrda/minouUfiRMswEn melddeiawan PLEU I Rmsesloniit

unfeny (Definition)

Polymerization v31e/fls UJA5e17finaniandy (Raw material) gnnszeuaasdissfizen

(Catalyst) snszalwifisen (Activator) uagshilasriumaifie Fouling (Anti-Fouling) meludanans (Diluent)
meldanueiu, gomndl wagamanzeaa i Polymer Power vi3anaasiinnshen %wmqmuaz
FAMEMINANGIE) firmun

Raw material  32/f9 ':”m@uﬁslﬂuﬂismumiwﬁm

Suspension (SMA) SPGHRY mﬁmﬁmﬁﬁﬁm?‘ﬁywﬁamﬂm raw material §1v1 Polymerization
%@ag‘h‘;ﬂmawﬂwﬁma{ (Polymer Powder) tanuaaeog/lusnan Hexane w30 Mother Liquor

Mother Liquor (ML) %151¢/l9 Hexane GLﬂzi”muLLa”uﬁﬁmimﬁmﬁﬁeﬂmﬁamﬂﬂﬁﬁ%m Polymerization
mm% by product (WAowanansla) ﬁﬁm%mzmyag‘

Hydrogen (H) visne/i mﬁﬁqmﬁmﬂﬁmmwmuﬂﬁ Chain Polymerize lng Hydrogen azhliein
Sumaunaifia Chain reaction iliAaugisesasneldlaang i ale

Butene - 1 (BY-1 %38 BT-1) manefsnsiiflgnissn i fisensaiiumeldluanalumnalanaimas

YA oo A & ' > oA a P ' .
1@LﬁﬁuL®mnunu Ethylene LLWN@]’JWNH’]MﬁﬂWiBﬂ’NN’Jad\l’luaﬂﬂﬂ L%aﬂQWﬂN“)J%’]@INLﬁf}ﬁ“{l%ﬂiyﬂ’)'] (Stearic)

W0rARBuAL7RE (PLHD) wifl 4/26



AR ULNET S10111300-2001 Rev.1
A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

vhsl,ﬁmHIéﬂsJLaqaﬁLﬁ@%uﬁﬁm,wmmuﬂ%wm Butene - 1 71 Insertion 16Alumels vilimssndesdmasanels
femaudusdin (Crystallinity) aarioras vsedensuiuadugu (Amorphous) e

Powder Mg WolNALNBINEANAT LAANNSEIMMS Polymerization WAYATANTANUN1TAUMAS

PCV %aN8ii Pressure control valve fia Valve mquﬁwmmﬁu Outlet mﬁlwmzwmuq;mﬁ
Wa/la Valve

FCV a8l Flow control valve Aa Valve muﬂmﬁi‘fﬁmwmﬂwamawmmmﬁw‘m Valve ma"'mu
sruumIugNMIUa/dn Valve

XV vaneiils Valve fvmhidlo/la wuu On/Off e 100%, 9 100 % bisnsnsneuaa % madaled

Log sheet 7anefia Laﬂmmmuwai‘uﬁiﬂﬂumiamﬁuﬁﬂm”aaiaamazmwﬁwm;mwmnmﬁﬁmum

v o o o
NUALANNSURNAZDL (Authorities and Responsibilities)
PLEU INSTRUCTOR viwilidaueaearionau davanuanmiumbenuiinestesiadagedomioniu

TiifmauasaannRaITUMNUNIHES

P a

PLEU Shift Supervisor yhvshiisudoyamanda / fasnavhenandtladasadleiminaudemieny

fifiendas / Rasanuadidannmstiensisheiaumawan / dedulalunsdnda meowan / unlalsuenda
s o) ﬁﬁl‘iﬁ”ﬂau@umimﬁwmﬂmauw Operation window W3ANATIAFAUNAIGUSLTRINANNG Log sheet
Inside Boardman (ISBM) ﬁwwﬁwﬁm‘%am”agamswﬁm / Gasamberufiiedas / sifiumandein
a9 Central Control room / ARUANAMSN KA mafonhiiaenly Request s uasMINIaNTaYAee)
sy
Outside Boardman (0SBM) vimwhiiemasatiaiasing uasurtlommbon uasmesmnaly Shit
Supervisor

Operator Poly ¥"yi171 Operate A3899NIuaLYia muqmmﬂmﬂmwa‘aLLazmﬂ%mqﬂnﬁﬁmmﬁd

SS, ISBM v3a OSBM uazaniisfindasamavhnzasiazadns

RaaUeNET S10111300-2001 Rev.1
AU (Work Instruction)
MalAiATaILATIYLARLATA AL IWaLas I unlamsef 1,

(Startup and Shut down Polymerization) Sufinataduld Tl 15 anmen Wl 2564

10IGREuAL@IRE (PLHD) Wil 5/26

Tunaunslfifan (Procedure)

1. MEATENTIUY Ethylene Line wgliil Start Polymerization

11 ¥io Ethylene fiaiDa Ethylene WAdosrimms Commissioning udh3sazansnsnidest Ethylene o

12 Damdmneniidadiugnniedasiiodn

1.3 Damadien 89St IUMUANLSIN Safety valve FaitlFnnmaan Car seal open & tag (1 Standby
il valve imnidauasoannion Car seal close & tag)

1.4 0 Block valve uuyle Ethylene ynetaildnms amidn Block valve mbwaa PCV020101 waw Block
valve viwias Xv020101 13

15 Inside Boardman W34 TFPP wiovold Bthylene anuila XV020101

1.6 Inside Boardman manual L PCV020101 LLasﬁam@mmﬁN%wum Pressure ﬁmvﬂwﬂﬂay Set point (14

Bar) FaiAenidh Mode auto wSas Feed Ethylene 1 Reactor
2. MSA3UNTIUY CATALYST ssanaiselfiizen

21 \dlafafiu CATALYST 01D001 f1Rsnadlsinelumsieieadi 01D002 (LEVEL < 10%) b SHIFT U
sanluiin PO STO iilaiin CATALYST 91n STORE CHEM.

22 \lo STORE CHEM 1h CATALYST andsbiiida OPERATOR sasasrasioumsnenas LOT/NO.§1 $
armalludnielamngnaasieudonidldanndaaviusmnde CATALYST lunfefiunun CP athatas 2
%ﬁTmﬁaW Catalyst mahﬁuﬂmﬁmﬁmﬁuﬁu hexane (Homogenous)I@FJsLMy Outside Boardman @31«
auasfindelfin QC drsnifudathe CATALYST wieshly TEST POLYMERIZE mnwanliiian
LOAD &4 01D001 syl

2.3 Load Lynx 200 HAH CATALYST 7 01D001

231, vhi¥s CATALYST finmnassnudasneniu LOADING STATION
232 lumusesifiu CATALYST 01D001 i FILL asstasgniaulihathoos 1 filumsoannis
wrmhaumdanlsifinde BOARDMAN vhnwaa PRESSURE CONTROL 9910 500 mbar e 50

mbar

W0rARBuAL7RE (PLHD) il 6/26



AR ULNET S10111300-2001 Rev.1
A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

ANEIAUENENT S10111300-2001 Rev.1
AU (Work Instruction)
MalAniATasAEREALALLATA QLM IWaLNas i urtlaassd 1,

(Startup and Shut down Polymerization) Sufinatoduld Tl 15 anmen Wl 2564

233 1/5¥neuga Unloading Connector, Flexible Hose, Chemical Hose @Nfuid Catalyst
23.4. ¢ DRUM LIFT enfs CATALYST ugotlszanns 15 im
2.3.5. Transfer Catalyst mems
2.35.1 1A Ball Valve %21\, Ball Valve Line transfer
2352 ia N2 141 & Catalyst Container o ARSI Catalyst 2¢lvasu Unloading
Connector ,Chemical Hose luget 01D001 (Catalyst Storage Vessel) Quﬂizﬁ‘wwﬂa@a@
N Sight glass)
2.36. Fill Hexane fiadharis
2.36.1 #8014 Hexane sty Nozzle DN 1* 98953 Container
2.3.6.2 \A Valve Hexane L1919 Container 155310k 40 5913
2.36.3 Transfer Hexane 1) 01D001 UfIiAemn 98 2.3.5.1- 2.3.5.2 F9ne Hexane i sight glass
s vBalsl mnaslllalivhds 235236 auntaela
2.4 Tumugasiofy CATALYST — 01D001uaslunaweasdiaioan CATALYST 01D002 fiasldlumsnan
dasgnisuliidhathaion 1 Fals dhuanseswesiai (LT 010101, 010102) T30 PIC 010101, 010102 s
Ienuasissuudafiy CATALYST agmeldissenmeaasiulasian dosvhoms ag

25 63N LINE s CATALYST idasmsluesdafons CATALYST 01D002 dashumbinga s
gnetas uarnawesiaiu CATALYST dulagniaugh Tnseueu Pressure 010001 14 500 mbar uazeasan

Pressure 01D002 VL?%Z 50 mbar tayhms Load Catalyst 210 01D001 &9 01D002

2.6 Inside Boardman FMeMadaTiz03  CATALYST fistasmsludodiaats CATALYST 01D002

NNFAT M1Vq = MyVy + M3V3

My = enaidadiaas CATALYST lss 01D002 fidaams
V4 = 13303733 = 85 % = 12855 LITRE
My = enadadias CATALYST Tudafiu CATALYST

V, = 15917989 CATALYST iy CATALYST 7iénadlu 010002

M3 = emaididiudanns CATALYST tu 010002 Tunadlfidomaeien CATALYST sinifalu
01D002
V3 = 13M@3709 CATALYST ﬁmﬁaayﬁlu 01D002

wriuidliathnleedehliaiebilunm nw  CATALYST Aldvmsdenudaiifudiodientu ma

QC whsnifudheths Catalyst mellu 010002 11 Check amsidimiaiiavinsn ldrmsialy

3. MsiA3ENsTUY ACTIVATOR

31 aasauyinm TEA meludt 010006 NfivSnaufieswasdoms FEED start batch dlaluve ldvndl
Wanaelsiifieme ¥ BOARDMAN @iasiaunyin HDPE iazasu TEA 99069 16.201A a0 Fill i1 01D006 wae

PanTUANATNTURI TEA meluds 16.201A @t

3.2 T Operator @37a&ay block valve line TEA 211 HDPE snficks 010006 1leivhmaudaliasuthunus

vi3a Wodansutuuds Wids Boardman eifiumsdialy

3.3 Inside Boardman ¥"M3uas Inside Boardman HDPE a2ald TEA uawvhmana Request TEA 71

P

itae DCS e W HDPE permit %80 HDPE permit uéa 1 set e LL 909 LI010204 Wi e LL wialsh
SeuLyhmaidla XV010203 U XV010206 iiasu TEA 910 HDPE aufiefl 11010204 léssdu HH fdioenty
Idanmaemnmanysnaild W Xv010203 U XV010206 T030 TEA uaa it Inside Boardman wadma

Wwiun HDPE Mgasl TEA s

4. M5KA5EN52UY ADDITIVE (STASAFE6633)

41 fladafiu ADDITIVE 01D007 Siu5anneliine lumsisdesd 01D004 (LEVEL < 10%) 1 SHIFT SUP aan
ludin PO STO wiewdin ADDITIVE a1n STORE CHEM package 145 kg ¢l drum

42 \§la STORE CHEM 31 ADDITIVE anaslsnsnieesl LOAD a4 01D007 dialy

10IGREuAL@IRE (PLHD) Wil 7/26

W0rARBuAL7RE (PLHD) il 8/26



AR ULNET S10111300-2001 Rev.1
A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

4.3 M3 Load ADDITIVE i 01D007 (capacity 300 lite)
431 ¥hm3 Purge NL Connector, NT. Hose, Chemical Hose #il##e1dAriuidts ADDITIVE
4.3.2 t5¥nauye Diaphargm Pump, All Hose, NL Hose, Chemical Hose ldihriuds ADDITIVE
433, @59980L30 Connect ynanNFeusasnianldrwdn NL Titadu Possitive 11
434 Transfer STASAFE2253 141 01D007 a3
4.3.4.1 \Ua Ball Valve line AIl supply Diaphargm pump , Ball Valve Line transfer
4342 8a NL @ 73 ADDITIVE Container LUW“]LL@W‘WE]L{:J% positive(Control Regurator \Hﬁ
200 mbar) LLa:isLﬁ pump §a  ADDITIVE \1waﬂhu Unloading Connector ,Chemical Hose \lﬂ
#9119 01D007 (ADDITIVE Storage Vessel) auﬂsxﬁﬁm@(@mn waslutuaemavhanaes
Diaphargm pump )
4.4 mawien ADDITIVE 91nsasy 010007 figaamsldssss 010004 (capacity 200 lite)l¥ operator 16
dumkimaadlaligneasmnea
45 Inside Boardman yhmsidla XV010201 Fill ADDITIVE 470 01D007 &4 010004 1Al Level 1/azanns
80%
46 m3shuwIniRanssms g ADDITIVE a1n 01D004 lnsshuamiainenamamiiiu (n31uangane)

wawldm MASS FLOW {1 FEED 1 REACTOR

5. MSLASUNSTUY N8N Feed Ethylene 191 Reactor 02R001

5.1 fauld Ethylene line A3 Flush dswhemassanaviaiialasiv Catalyst w3a Powder dvaranluvio log
ot Boardman start 02P010 wagie XV020204 210w Operator W@ Block valve EVF h Ethylene line )

@l Block valve fgavhedia Reactor 1o Flush alsviowin 5 3uiiuarla Block valve

5.2 1fla Reactor W4a%3U Ethylene 191 Reactor 11 Operator { Block valve Tiaw FCV 020104 a1t
Boardman 1{Ja FCV020104 30% (s Rate yinegatiszanns 0.8 MT/Hr. fivnsli Reactor aslidounduasio)

wazidle Xv020204 100%

ANLIEONET S10111300-2001 Rev.1
A5UIRN (Work Instruction)
msLfniATasuaERgARuATa AL IWaLNas st unlansef 1,

(Startup and Shut down Polymerization) Sufinatoeuld Tl 15 anmen wel 2564

10IGREuAL@IRE (PLHD) Wil 9/26

5.3 U391s% Operator e 190 Block valve Ethylene G0 Reactor awidla 100% #sus96 Ethylene luvioas
Qﬂmuqﬂﬁmﬁ 14 Bar 6138 PCV020101 (Wnag) Auto mode LmsizwmmmﬁuLLiaﬁuvLm’)l;Jqﬁusluﬁﬂﬁlauszuu
AILANULY Manual wasteLuaeh MV)

5.4 N3didasmaEin Ethylene feed rate W Inside Boardman {a FOV020104 iisdvanlel Rate e wiox

arURKUSIH Ethylene lwvialinsfl 14 Bar

6. MSLASENSLUY NTHLNS Feed Ethylene 191 Reactor 02R002

6.1 ol Ethylene line A5 Flush dsvheaaeanasiouiotasy Catalyst wia Powder drssanluia Tne
3% Boardman start 02P010 Wzl XV020404 i Operator Wa Block valve EVF 191 Ethylene line uwan
\{la Block valve dhgavhefia Reactor tfia Flush diviawms 5 Awfludalla Block valve

6.2 Léja Reactor W33y Ethylene " Reactor I‘Iﬁy Operator L¢ Block valve fiaw FCV 020105 mﬁﬁ?u
Boardman e FCV020105 30% (i Rate sioeigai/szsnos 0.8 MT/Hr. fadlss Reactor a¢lsidaunduasio)
uazdlAXV020404 100%

6.3 W33ls% Operator oz 130 Block valve Ethylene G Reactor awidla 100% Fausein Ethylene luvioay
gnmuqﬁlﬁmﬁ 14 Bar @38 PCV020101 (Winag Auto mode LLazSzUU@’JUQNﬂ%ﬁJLLNGT%"L@ﬂlSJWﬂMiﬂgHuSSUU
AUANLUY Manual LastulSuiseh MV)

6.4 N3AFIMIIAa Ethylene feed rate 197 nside Boardman 1A FOV020104 iaduanle Rate e wiow
qﬁamuqmmﬁu Ethylene Tuwia 147097 14 Bar

Tydumeums Polymerize UHMWPE Lﬁaﬂﬁﬂﬁ@mﬂﬂmﬁa&l@qa‘ua@ Ethylene auldamuemamels
UHMWPE 1-10 a”mimaqammﬁmmiﬂ?u SdumeumaRLsTL Ethylene e Feed uatdiumouns Feed €1
ﬁip“uwaumi Feed ethylene pre-polymerize Lﬁlaﬂmﬁmmﬁm Fouling T4 Reactor wazlu Outer cooler LﬁaLﬁN
2w Catalyst particle size ‘ﬁ ‘\Jﬂﬁ' Catalyst %@ﬂmmm 4-10 micron aAMINA Fouling meﬂu Reactor I@FJSL‘V?
Catalyst Y1{5enty Ethylene ws‘imm@slmj?ﬁu(ﬂsmm 50 micron) aAMITAIMzaas Catalyst Tufmelu
Rector %&331N Catalyst HvsMRaLMS Pre-polymerize Hoisae Catalyst particle size Elmﬁu(ﬂs:mm

N . .
50 micron) uaRliGfiumITusian Pre-startup aiiaa Powder particle size Wimwiaveyiudngi
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

(Jsvanms 100 micron) aaaMIanMIavaNasinLfzeSnnsaesdazasma Outer cooler Toemusaums

Start Up 02R001/02R002 {¢a%

7. MSLAwLATadNEA® (Start Up Polymerization Step) Ns8in&Aa#l Reactor 02R001

7.1 Initial Step SM Inside Boardman ﬂ(ﬂﬂw “start” ﬁl‘wﬂﬁ DCS LﬁaLéN sequence *7\' Reactor 02R001/02R002
MufidoamInaR Wana Start ssuLazmsh dhens start lavdelsl Wine “OK” audh Initial Step Waemagey
wariloudaya Batch/Lot. mmwdane G sequence asLﬂﬁmmnﬁL‘ﬁméamﬂuﬁ@mﬁmﬂ step) W
Boardman 319801 Recipe fiaeynn3+3 waxdon Recipe MInaain DCS waznaLla confirm e
recipe asgnilouen idalualflagnane y”

7.2 Step ML preparation na"Y”

721 1 Operator 1638 line ML, 990 02R004 Kip Fill ML 143 02R001

7.2.2 Inside Boardman A139&8U level 02R004 Niwadwsuldnuwbolsl

7.2.3 Operator Y1M3i6i3as PO2P006A/B 1ae pump @Tﬂ@ﬁ'mﬁw”aaaglu mode “Auto’ i

724 EIMW Operator \Ja flush foot bearing NA"Y” Wag start 02N001/02N002

7.2.5 Operator 1@ MV020215(Manual valve ML line bottom 02R001)Proximity switch 2% show At
Lﬁmﬁ DCSuay FIC020202 16 aypump 02P00BA/B start Lﬁa fill ML, 6N Recipe I@]EI@@IW Set point “7\:@?@\151
LAY flow ML 71 feed WALaUA0ATMA Recipe aviiaamar “BEND’ %130 Batch End fiausesd ML fill a5y
N Recipe L

7.3 197 Step Activator preparation Lngay feed activator 3o Step M3 Fill ML 141 02R001 aag

fitaenuils Operator ¥inmsleieisl Pump 02P001A/B
7.3.1 Wal1 Operator ATREAUNALG3EA Loop Pump 01P001A/B neimInsiasa Level 01D006 Was
WiuN Line suction/discharge Wazlsl Switch 01P001A/B eTﬂmﬁwﬁﬂﬁagh “Auto” mode
XV020209 a¢ia Wag pump 01P001A/B audusalaRiite feed Activator 1 02R001
7.3.2 1Ranos Activator fivinTs Feed %%uag‘ﬂ"m'w 1,014 Hexane | ALTC vhnmaminsousasemim

uBam Activator fivims Feed laadl Flow Counter iiassiasauy5nmdl feed

10IGREuAL@IRE (PLHD) Wil 11/26

RRUBNET S10111300-2001 Rev.1
AU (Work Instruction)
MslAniATasuAEREALRLATa AuawMsIWaLNas I urleassd 1,

(Startup and Shut down Polymerization) Sufinatduld Tl 15 anen Wl 2564

733 \lo feed Activator ATULER XV020209aTnuAg 01P001A/B azmyaiulassaluiRuazdaoms
feed 1N (REPEAT?Ne “v" ita feed tnlnenimatloud Activator Aidasm feed oo feed
anuugh dlaidoms feed wilving “NO™ Xv020209 axdlouay 02P001A/B axnemidloedalusia
74 wh Step Additive preparation sl,ﬁu Operator W3E loop Additive 01PO03A/B asﬂu “Auto” mode Lﬁa
feed Additive 192 pump 01P003A/Buay XV0202119vheilaesalusiite feed additive 191 ML line o
1Rsnoudi feed ol recipe iioesu xv02021130 01P003A/B Tn
7.5 Step Ethylene make up 117 Reactor Wifla Xv020101uazifla PIC020101 (Aase)duazanssyia Safety
Valve EE blow out) 509% pressure EE snnnd 12 bar Sielduds 1Wa FOv020104 Tannnd 20%uasds
Ttoperatoriln MV020214 (fiproximity switch) XV020204 a¢ida lagl BE 7idasms feed malen set point 200kg
(s¢3pressure EE sLu line drop amamm%’mﬁa EE sl,ﬁa” AU 200 kg FCVOZO]04%‘1/1{%@@1,@:@@1,% EE @3U
200 kgXv020204 ac8lal operator Ta MV020214
7.6 Step Heat Up Reactor 11)11/ operator @38 block valve loop Heat Up reactor Iﬁﬂ‘m Inside Boardman
na'y” GLMWLW%HNLLmstart Pump02P002 &¢ Inside Boardman e TCV020303 Lﬁa heat loop jacket 02R001
WALSet TCV0203035hw Auto” Modelaena’ Y nauding temp Reactor Wialet 62C uadadisaamsi stepia )
ﬂ@"Y”sL‘Viyoperatomquﬁ pump02P002 TCV020303 2xdaiag
77 Step Catalyst feed W Operator @37asau loop catalyst onldas 01D003A/B neasrudulunm
01NO003A/B LALmTIadaY 01P002A/B/C iww;)umpﬁﬂﬂyaﬂﬂﬁi‘ﬁ”dmag “Auto’ mode Boardman floue Catalyst
feed fidasms el Recipe 10 block valve 619 iAsuudh Inside Boardman neryls operator il block
valve Maw MV020217 (Lﬁa feed catalyst A3UUaHaEld EVF flush iU line W block valve ﬁ ) ] operator
Houdslsine v aevhms feed catalyst Iae XV020212 a2asnlusifidh ML line i feed asuuah XV020212
qv1@ 1ay pump 01P002A/B/C %WJQ@L@% 6L‘V?operator Ta block valve catalyst Lﬁaﬂmhﬁwﬂﬁlﬂ@ e EL'V?operator
stand byﬁ MV020215 Lﬁa flush line \iUNA “Y” ﬁlﬁloperator e MV020217 Wagse 01P010 start Lag XV020210
5 e flush line 1o flush 163audnly operator Tn MV020215 allauda XV020210 asliaes uae 01P010
awmeias st operator Tn MV020217 294AU step catalyst feed
7.8 Step Ethylene feed XV020101 mmaye%m Step Ethylene make up &4 PIC020101 avag "Auto’
ModelnadPIC020101 azlla 0% e FIC020104 snni 20% wawl operator (a MV020214 Toeisinei e
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

XV020204 a:ATaemnaviufl Ethylene 4353141 Reactor 11¢184m3 Ethylene ? T/H Inside Boardman Aagaauas

Condition §1W¢)éN3Recipe
8. MSLAwLATaINA® (Start Up Polymerization Step) Ns8inAa#l Reactor 02R002

8.1 Initial Step 1ﬁ Inside Boardman ﬂ(ﬂ‘i!&l “start” “ﬁ:ﬁﬂfﬁ DCS L‘ﬂlasx sequence ﬁ Reactor 02R002 Gﬂ&lﬁl
Founanan iona Start seuLavma dasms start levdalsl Wine 0K” 2291 Initial Step Wsemasouuag
loudasa Batch/Lot. Mandana "Y(E7UnY sequence awJ?auﬁmﬁr‘ﬁmdamﬁuﬁﬁmL‘iswm step) 1
Boardman $1333821U Recipe ﬁ:awﬁmiwﬁm waziaan Recipe miwﬁm'ﬁ:wﬁw DCS LLaxﬂ@‘ij confirm W'W'h\‘m
3l recipe azgnilauen Waalui@lasmanery”

8.2 Step ML preparation Na"Y”

821 ¥ Operator 13¢5 line ML 997 02R004 (e Fill ML 197 02R002

8.2.2 Inside Boardman @33asaULevel 02R004 Niwashnsuldnuvdols

8.2.3 Operator M358 PO2PO0GA/B 1ae Pump @Tﬂmﬁwﬁdﬁmaﬁu Mode *Auto i

8.24 sl‘ﬁ” Operator U@ Flush foot bearing NA”"Y” W&y Start 02N002

8.2.5 Operator (¢ MV020415(Manual valve ML line bottom 02R002)Proximity switch ¢ show Bl
{3217 DCSuay FIC020406 1D agpump 02P00BA/B Start o Fill ML mal Recipe I@H@Gﬁ Set
point fAdil3iag flow ML 7 feed Wruauslonsuay Recipe agiidannuan “BEND” %38 Batch End
Wausasi ML fill AU Recipe U

83 1h Step Activator preparation T@a% Feed activator ‘lﬂWi%aSﬁ]fﬁ_l Step M3 Fill ML 19 02R002
Tneazfidaansllit Operator ¥mswdes Pump 01P001A/B

8.3.1 WAIW Operator AM9EBLNALGEEN Loop Pump 01P001A/B laemsesiaaay Level 01D006

WAKEREA Line suction/discharge Wa$u Switch 01P001A/B shlashwitslyiagflu “Auto” mode

XV020408 Tle uay pump 01PO0TA/B asifindalusifiie feed Activator 197 02R002

10IGREuAL@IRE (PLHD) il 13/26

NERUBNET S10111300-2001 Rev.1
AU (Work Instruction)
MslfniATasuaEREALRuATa AL IWaLNas s urleasd 1,

(Startup and Shut down Polymerization) Sufinataduld Tl 15 anmen Wl 2564

8.3.2 133104 Activator ﬁﬁﬂﬁﬁ Feed Q‘J‘%uayﬁum HzosL‘l/l, Hexane ﬁ ALTC YhMInTIRe0ULaE
enwondutBanes Activator ﬁw"wmi Feed loefl Flow Counter Lﬁammﬂauﬂ%mmﬁ feed
8.3.3 ifla feed Activator AL XV020200 axluay 01P001A/B azmgiulausaluifuac
@43 Feed Wi (REPEAT NG Y e feed iislnevimatiousn Activator figams feed uag
il feed esuuds thlsidoams feed tinlsing “NO” XV020209 asflaua 0TPO0TA/B axvemiulan
Solusld
84 Step Additive preparation EL‘MW Operator a3uN loop Additive 01P003A/B ag'slu “Auto” mode
ila Feed Additive Ty pump 01P003A/BLLaY XV020409 ashenlaesalusiaiita feed additive 199 ML line
TouBanoi feed mal recipe iR XV02040095i0 01P003A/B YA
8.5 Step Ethylene make up 141 Reactor 3idla Xv020101uauila PIC020101 (Faerdlanazansssis
Safety Valve EE blow out) 309% pressure EE annn 12 bar aldidh @a FCVozo104 Wisnnm 20%uas
ﬁﬂw”operatonﬂm MV020414 (fproximity switch) XV020204 axda g BE fidnams feed maidn set point
=200kg (s 33pressure EE 14 line drop aa‘mnm%’;)kﬁa EE Ind a3y 200 kg FCV020104asai0uasoiii
EE @51 200 kg XV020404 2¢Ja Wi operator I MV020414
8.6 Step Heat Up Reactor 1ﬁ operator 1383 block valve loop Heat Up reactor slm”mu Inside
Boardman na"Y” ELMWLG]%HNLLZRS Start Pump 02P004 wa¥ Inside Boardman 1@ TCV020503 Lﬁa heat loop
jacket 02R002 LavSet TCV020503 1w Auto” Mode Uavna’y"Apeidenm Temp Reactor Wials 62 °Cughd
sy Step sialine"y-Iioperator Mea Pump 02P004 TCV020503 axileias
8.7 Step Catalyst feed 194 Operator @57a&0U Loop Catalyst W&on 155 01D003A/B wipsfudulunam
01NO003A/B Uare32aday 01P002A/B/C Iﬁpumpﬁei”aam{l%mag “Auto” mode Boardman taue Catalyst
Feed Aidasms mal Recipe il block valve 614 lsiAsuuan Inside Boardman na”Y" I Operator 1@ Block
valve Aot MV020417 (il feed catalyst asuMarazld EVF flush (iU line s block valve i ) € operator

Doudnlving “v" asvhms feed catalyst Lag Xv020410 azdasalusi@id) ML line uawiila feed Asuuan
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

XV020410 44161 uaz Pump 01P002A/B/C agngmidu i Operator 1 Block valve Catalyst iaDaudaling
e SIM” operator stand by “7! MV020415 L‘ﬁa Flush line iU n@ *Y” SIM" Operator \Ja MV020417 Lagso
02P010 Start WaY XV020407 W e flush line 1o flush 1&5audn st operator 9 MV020415 iaTlaud
XV020407 2¢dai9 uay 02P010 AWNYADI GI,‘VID Operator J6 MV020417 2¢A3U Step Catalyst Feed

8.8 Step Ethylene feed XV020101 ETJ@@@Q&%LL@' Step Ethylene make up &4 PIC020101 avag] “Auto’
Mode lnadh PIC020101 a¢ln 0% la FIC020105 3nnn 20% waglst operator o Mv020414 laedaerdla

XV020404 Agiaenuyiud Ethylene 9953147 Reactor TN§19M3 Ethylene ? T/H Inside Boardman ¢ag

AIUAN Condition §9°MRecipe

9. M35 Feed Hydrogen (aw1zinsafifins 14 Hydrogen)

lunsdifidumnsafifinsld Hydrogen £ Chain Stopper ¥58 Chain Terminator i tse H610 &
4NN Feed Ethylene Wehas Feed Hydrogen 1hludeiflamueuauemasanelzans Polymer mafi

¢a9ms Iaems Feed Hydrogen fduaudsstaliit
JunaunI5Le3eN Line Hydrogen

1. Iﬁy Block valve Ethylene line &g Hydrogen line ANV Release Ethylene 8an GW au Pressure
wiAe 0 Bar
2. 99 Blind Hydrogen Line 711 Ethylene Line aan 6Nl Reactor fidasnanan o luduaauiida
sinsriimagndninldiesses Hydrogen loeillihadadifudhandssme
3. Check leak Flange 7151006 Blind 890 lagmsidle Ethylene 163011 Pressure 15 bar mnfisaesals’
v & < PC AV A
Release Ethylene ganuansroeurla Leak iwFaudalsd Release Ethylene gas 8an GW wola Impurity Y1212

ufsei9naa Blind sanly

RaERULNET S10111300-2001 Rev.1
AU (Work Instruction)
MalAlATasAEREALRuLATa AL IWaLaas s unlamsef 1,

(Startup and Shut down Polymerization) Sufinatiduld Tl 15 anmen wel 2564
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4. \Ja Block Valve Hydrogen 71 Tie-in 99 HDPE (31083 37D009 w4 Control Valve PRC 11121 &4
QnANUAN Pressure 1371 165 Bar lnena HDPE) ynassnausisnldnudacudams HDPE nau vistiazidla
PP e Y B a ey o 4 Ca
Block valve e |Fmuamemanidamslfnuisiu usdloviuivasldnuada Watlostiu Hydrogen 533

¢ o a
NN mﬂuﬂismuﬂﬁwam

suasumsldemd 02ro01

1. 190 Block Valve wiwids Control Valve anzfiagls Feed Hydrogen dsansnsald FIC 020109
Range 0-280 Nm3 %30 FIC 020110 Range 0-50 Nm3 Waaandasiunfaims Feed snal Recipe 90410307t
#aams

2. {¢ Hydrogen w1 FIC aitldrm Wy Ethylene 147 Reactor 02R001 R AT ity
MAUe

3. &N Feed Hydrogen AUAMA Recipe fmsuauda 19a Control Valve uag Block Valve 147

Ethylene Line

Sunaumslfoud 02r002

1. 190 Block Valve wiwids Control Valve wangsfiasld Feed Hydrogen dssnansnld FIC 020111
Range 0-260 Nm3 %30 FIC 020112 Range 0-15 Nm3 Waaaedasiunfnaims Feed snal Recipe 9040307t
faams

2. @l Hydrogen #ht FIC 617141 WANENR Ethylene 197 Reactor 02R002 MatasnauasySanasd
MAue

3. &N Feed Hydrogen AIUAMA Recipe fryuauda 19a Control Valve uag Block Valve 147

Ethylene Line
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

10. M5 Feed Butene -1 (WW1Z4NSAASNS LY Butene -1)

Tunsdiftimnanfidmsld Butene -1 ifu Co-Monomer i 1hse UB10H wasanduaonms Feed
Ethylene Uah#ias Feed Butene -1 1 lilameneiiansissqniamtifivas Polymer fidasns lnems Feed

Y o
Butene -1 fdusiausisiolui

: o

ARNBUNITLAS8N Butene-1 Line

1. %,, Block valve Ethylene line i8¢ Butene -1 line mnﬁu Release Ethylene aan GW a1 Pressure
148 0 Bar

2. 08m Blind Butene -1 Line 191 Ethylene Line ma Reactor fifasmananaan

3. Check leak Flange 7i0o Blind aon nemsidle Ethylene 163sn 1 Pressure 15 Bar winfisoesa it
Release Ethylene aamm”ﬁadammﬂlm Leak Lﬂ%ﬁ]htﬁ%iﬁ Release Ethylene gas 8an GW Lﬁﬁiﬁl Impurity ﬁlma

i s9a9nea Blind sanly

A

4§ Block Valve Butene -1 fidssnain HDPE (@103 337001 e Pump 33P002A/B H Control
Valve PRC 11111 euAal Pressure 71 16.5 Bar laea HDPE) dasnlh UHMW Tdoms ynesanavsusaldom
#B9ua19 HDPE v91u visHtaudln Block valve s ldnmaamsaaufidomsldnuiniu uasdoviudivdsldnu

iw5a iatlaetu Butene -1 S mndadtlunssuawmanEe

Sunaumsldaud 02ro01

1. A Block Valve mhuds Control Valve iewieshiiar]d Feed Butene-1 whss FIC020106 Range 0-150
Kg/hr., FIC020107 Range 0-60 Kg/hr. 38 FIC020108 Range 0-300 Kg/hr. Waanaaasiuysanmums Feed
¢« Recipe maam‘smﬁ:&ﬂ”mmi

2. 1000 Butene -1 1t FIC §hiildu AHaNf Ethylene 197 Reactor 02R001 snagasiauazasanosd
mMvne

3. %8991N Feed Butene-1 AU Recipe 150 11/1?]6\ Control Valve 4ag Block Valve Ethylene Line

10IGREuAL@IRE (PLHD) Wil 17/26

ANLAUBNENT $10111300-2001 Rev.1
AU (Work Instruction)
MsLhnlATasuAEREALRuATa AL IWaLNas i unlamsef 1,

(Startup and Shut down Polymerization) Sufiwansetld 33471 15 sinTen et 2564

Fumaunsgeudi 02R002

1. 190 Block Valve it Control Valve lownedhiarls’ Feed Butene-1 W FIC020106 Range 0-150
Kg/hr., FIC020107 Range 0-60 Kg/hr. %38 FIC020108 Range 0-300 Kg/hr. liisanaaasriuy5anams Feed
[20EN Recipe ‘lladl,ﬂi@‘ﬁ@”aﬂﬂ?i

2. {6 Butene -1 s FIC é#ilfm 43mariy Ethylene 191 Reactor 02R002 maitasnauasyfsnaidt
ML

3. %8991 Feed Butene-1 UGN Recipe e sl%‘ﬂ@ Control Valve Wag Block Valve i1 Ethylene Line

11. qumﬁum%m (Shut Down Polymerization Step)

ladasmanee Feed ethylene Wiy TFPP uaely Inside Boardman manual FCV020105 37
shumbadia waelit Operator 8¢ Block valve ethylene 6 Reactor a9 Step by step ae Inside Boardman
798 manual 15080 PCV020101 Ethylene Pressure At Operator 80 Block valve ethylene Fonsaule uay
Pressure ethylene line gavewae 12 Bar. s Xv020101 Lmzmmmmimmuﬂuamﬂmﬁﬁ:ﬁ@ﬂﬁﬁ%m
{fosh WS Jacket reactor uaz Outer cooler Aldvmat Wiasmngnmnfives SMA Waeasann Control

condition inAelmnsasiue stoefiga
a
A5t 02R001

11.1 Step SMA Transfer 1N 02R001 Lﬁaﬁaami transfer SMA n@ “Y” sl,wwoperator Wa flush foot bearing
02N003 N@ “Y” Uay start sl,umu 02N003 mﬁﬁﬂﬁ operator check Ua MV020416 (bottom 02R002) Waztlle
MV020216 (bottom 02R001) Wille MV 020603 (bottom 02R003) XV020601 La¥ XV020203 aviilaiad Inside
Boardman 3¢5230R8ATIEL pressure Lae level 989 02R001 Liag02R003 I@EJ pressure 02R001 L&y 02R003
04 diff. 74 > 1.0 bar 0 pressure diff. < 1.0 bar XV020203 &g XV020601 ailavifl uagenay transfer 5
ﬂ%ﬂ pressure diff. 6109 >1.8 bar ﬁd%ﬁvw transfer 1@‘5%% XV020203 ae XV020601 amﬂmaqﬁﬂﬂ% IO
e6 transfer Lﬁa

11.1.1 Amp.02N001 (agitator 02R001) #189 < 65 amp.
11.1.2 Level low @@ XV020203 6189 show low XV020203 Uay XV020601 axda
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

112 Step Rinse 1. Toe/l# ML 1szanns 20 m33uiiisanld 910 02R004 Bl operator e flush foot
bearing 02N001 N@ “Y” operator e MV020215 IG]EI pump 02P00BA/B uay valve avilaing Li:a ML QUL
2:q valve ¥gn pump 02P0026A/B ansiuliunsa EXA Pilot axmarhbiidvdy B vda A oo Flush
Cooler 02E001A vi3a B #lem3elsi Toe nside Boardman Ttdenthuay Cooler #ldmilsimsemiutumslaon
WA Batch u wneiasm Rinse fdtaems Rinse uinactlalying v dilaidaemane “N' naifi operator
i 02P001B uaeld’ Cooler 02E001B uawLfiu 02P001B flush 02E001B sy Rinse ARausnwms 1 wifl iinesy
wehtsaelst Powder enaznauwin 5 il lnednssasnaznonlit Make up pressure reactor #a8 nitrogen W
§ond1 02R003 aniiuds Powder fienmenemrti Reactor Wi vio Empty 4" 11/ 02R003 114 30 Fwift uazals
Powder shwtla Empty suction pump 02P001A/B 3" ') 02R003 s 30 Bt v leenivita 02P00TB flush
02E001B s Rinse esengosm 1 wifl Woesuudausaslst Powder anaenawwm 5 wifl lagdhese
anaznoulyl Make up pressure reactor ¢ nitrogen 1#g9NT1 02R003 anituds Powder fianaznauris
Reactor w19 io Empty 4 11J 02R003 414 30 G417 e éamauﬂm 4 033 Drain ML TR RPN
16 Reactor iieaasaUNEs Powder 1 ML Srvielsl fhlsidvdofioesnn s Empty ML FavmalUes 02R003

11.3 Step Empty Rinse 1. A609M3 transfer Rinse 1. 1900 “¥* XV020203 way XV020601 azidlaite empty
rinse 1. Lé‘ja Amp.02N001 low & level §m XV020203 “low” XV020203 uay XV020601 aza

114 Step Rinse 2. N38dielss Powder anehalu ML 9Edtaams Rinse 2. Wine v’ 14 ML 20 m3 an 02R004
S‘mﬁlﬁ operator 1 flush foot bearing 02N001 N@ “Y" operator o MV020215 Iﬂ& pump 02PO06A/B Hay
valve axiTlaias il ML a3Uueaasdn valve #ea pump 02P0026A/B. Inside Boardman ¢lasmaiile Xv020223
A Y XV020223 wae XV return line a:idos 1 operator start 02P001B e flush 02E001B timer dwisy
Rinse 1. 5 Wil ioesuudimilsidaems flush 02E001A na “v fadaems flush 02E001A W operator 6
MV020225 ey MV020226 tag XV return 02E001B azﬂmﬁatm ML 0 discharge 02P001B VL‘U flush 147
02E001A timer §1430 Rinse 1. ? wfiikiansy timer wéh W operator ey 02P001B XV020223 T 1 operator
T MV020225 uag MV020226

11.5 Step Empty Rinse 2.61¢104M3 transfer Rinse 2. Wne “Y” XV020203 wag XV020601 auToite empty
rinse 1. Lé‘ja Amp.02N001 low k&g level §n XV020203 “low” XV020203 uay XV020601 azda
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A5UIRN (Work Instruction)
MsLfniATasuaERgALiuATa AL INaLNas i unlanef 1,

(Startup and Shut down Polymerization) Sufiwantsetld 35471 15 anTen et 2564

n5th 02R002

11.6 Step SMA Transfer 310 02R002 Lﬁaﬁaqmi transfer SMA n@ “Y” El:w” operator 10 flush foot bearing
02N003 nN® “Y” ey start 1unau 02N003 mmfﬂﬁ operator check o MV020216 (bottom 02R001) wasda
MV020416 (bottom 02R002) Wifla MV 020603 (bottom 02R003) XV020601 g XV020403 uilaiad Inside
Boardman a¢6a9naen3Iaday pressure Wy level U89 02R002 La¥02R003 Toe pressure 02R002 tka¢ 02R003
§a9 diff. s > 1.0 bar ™ pressure diff. < 1.0 bar XV020403 Uag XV020601 a¢dariufl uagiay transfer an
o pressure diff @9 >1.8 bar f9avi3a transfer Iaanads V020403 way XV020601 aiflowasiness uavay
#he6 transfer il

11.6.1 Amp.02N002 (agitator 02R002) 6184 < 65 amp.
11.6.2 Level low @@ XV020403 6189 show low XV020403 Uay XV020601 axda

117 Step Rinse 1. loal# ML Uszanas 20 m3UuRsanlal a1 02R004 Buanly operator W@ flush foot
bearing 02N002 N® “Y” operator e MV020415 IG]FJ Pump 02P006A/B L&y Valve widalag Lﬁ'a ML A3ULE)
2wl valve g pump 02P0026A/B amsiulsunsa EXA Pilot axmarnifivaty B v A dlate Flush
Cooler 02E002A vi38 B #lemalsi Toe Inside Boardman itdenthuas Cooler Aldmilyimserutumsldnm
WA Batch sy nelaems Rinse fasm Rinse gunanilalbing v dilsidaemane “N' naifi Operator
\#i 02P003B uagld Cooler 02E002B uatiiiu 02P003B flush 02E002B i3 Rinse Atusnum 1 wift iaasy
LLﬁs‘AﬂﬁaEw’ Powder ANALNaUMY 5 W1l I@m&'mamnmsnaﬂﬁ Make up pressure reactor el nitrogen SLV%U
g9 02R003 ansiugs Powder fianaznauti Reactor st via Empty 4" 11 02R003 w15 30 Fwifl waals
Powder K1u¥ia Empty suction pump 02P001A/B 3 1) 02R003 1w 30 St vihdleeivyl 02P003B flush
02E002B §WsU Rinse eaafisesin 1 Wil dioesuudausalst Powder anenawws 5 wifl lnudaese
Glﬂ@l;‘:ﬂa%slwy Make up pressure reactor e nitrogen IﬁﬁdﬂiW 02R003 mn&uda Powder ﬁ:mwsﬂauﬁu
Reactor W vl Empty 4" 11/ 02R003 414 30 B9l i L‘%amwmu 4 o%3udh Drain ML Unniqaufiushath
¢ Reactor Wianm1ageued Powder I ML Snviselsl dalsisvdadiioesnnly Empty ML WUl 02R003

11.8 Step Empty Rinse 1. TA6189M3 transfer Rinse 1. WNa “Y" XV020403 uay XV020601 audafia empty
rinse 1. Lﬁ:a Amp.02N002 low Ha¢ level §e XV020403 “low” XV020403 uay XV020601 axla

W0rARBuAL7RE (PLHD) Ml 20/26
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A5UR1R (Work Instruction)
MalAniATaILASIYLARATA YuawmMsIWaLas s urlamse 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

11.9 Step Rinse 2. nadifielofl Powder anels ML atjdosms Rinse 2. ina "l ML 20 m3 a1n 02R004
L%Nmﬂslmy Operator 10a Flush foot bearing 02N001 nN@ “Y" operator e MV020415 I@H Pump 02P006A/B
WAy Valve audloins o ML asuudaaslln Valve e Pump 02P0026A/B Inside Boardman ¢iasmside
XV020419 @ “Y” XV020419 Uay XV return line asialas SL‘Wy operator start 02P003B Lﬁa Flush 02E002B
timer WU Rinse 1. 5 wift Wlaasuudhdalsidosms fush 0280024 na v dAdtbams Flush 02E002A T
Operator Wa MV020421 way MV020422 Lae XV return 02E002B axﬂmﬂ:am ML 910 discharge 02P003B
14) flush 197 02H002A timer 30 Rinse 1. ? 17idaesy timer wdalst Operator e 02P001B XV020419 T
W% operator T MV020421 wae MV020422

1110 Step Empty Rinse 2.80¢09M3 transfer Rinse 2. W@ v XV020403 Way XV020601 azidauita
empty rinse 1. Lﬁa Amp.02N002 low L& level §n XV020403 “low” XV020403 uay XV020601 avla

12. nﬁwqmﬁmﬂéaaa:mau (Emergency Shut Down)
12.1 N0k Electric failure 130 Utility failure
12.1.1 9¥UU Valve agynaumeny Interlocking Fail close / Fail Open
12.1.2 ISBM #92280U55LL e gaungdl uag sesumelludase vhmasmueallsiogluseiinng
12.1.3 ¥hm3 Flush ssuviasee Lﬁai’jaqﬁumiqmﬁmawa
12.1.4 efunmsmasiaaunaons Shut Down 1nd
12.2 3l neprAmsssuEmgT Ty i insasinaRme vianAagasi ifin Emergency Case s W

UfRmuduaaun 11

10IGREuAL@IRE (PLHD) Wil 21/26

NRNBRUBNFT S10111300-2001 Rev.1

AU (Work Instruction)

a 4 a 4 a )
MILAULATILASHEALAULATDY ‘1I‘lJ’J‘I)aﬂ‘li[Wﬁ Waiﬂﬁlﬂi‘ﬂv«

(Startup and Shut down Polymerization)

.
urlaassf 1,

Sufinatoduld Tl 15 anmen Wl 2564

H9TuMauMsUHURU Startup(Flow Chart)

Responsibility

Operator Poly

Inside Boardman

Inside Boardman

Inside Boardman

Inside Boardman

Inside Boardman

Operator Poly, Inside Boardman

Operator Poly, Inside Boardman

Operator Poly, Inside Boardman

Operator Poly, Inside Boardman

Operator Poly, Inside Boardman

Operator Poly, Inside Boardman

4EVF flush via EE nawd Reactor

W T
[ U EE 1) Reactor (U390l 14 Bar g. ]
2
[ nats “Start” 11 DCS ]
2
[ 188N Reactor 02R001/02R002 ]
\
[ Hovdaya Batch/Lot. ]
N
[ Hongmanwaa Recipe ]
v
[ Feed ML, Activator ua¢ additive MANGHT ]
Feed EE 4 reactor 200 Kg/12 Bar g. ]
7

Heat up step

v

Feed Catalyst

J

[
[
[
[

Feed EE 197 Reactor

J
)
J

y

Polymerization

\;

End

Interface

UHMW Condition Guideline

W0rARBuAL7RE (PLHD)
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A5UR1R (Work Instruction)

a 4 a 4 a o
NTLAULATILASHEALAULATRY 'llﬂ'Juﬂ'IiIWEiLNﬁiﬂil‘ﬂ‘ﬂu

(Startup and Shut down Polymerization)

.
urlamse 1,

Sufinataduld Tl 15 anTaN Wt 2564

WedunawnsUiianw Shut Down (Flow Chart)

Responsibility

Inside Boardman

Operator Poly

Operator Poly, Inside Boardman

Operator Poly

Operator Poly, Inside Boardman

Operator Poly

Start

8@AMS feed EE WReactor i nfeed

i

Transfer Suspension SMA

I

Rinse 1 1% ML 20 §1.4.

J

Empty Rinsel

y

Rinse 2 19 ML 20 a1.3

v

[
[
[
[
[
[

Empty Rinse2

]
]
)
)
)
)

Interface

NRNBRUBNFT S10111300-2001 Rev.1

AU (Work Instruction)

a 4 a 4 a ) g A
MILAULATILASHEALAULATDY wmumﬂwawaﬂiwm Lmﬂlﬁﬂﬂﬂﬂ 1,

(Startup and Shut down Polymerization)

Sufinatoduld Tl 15 anmen Wl 2564

W0IANEuaYY RS (PLHD)

i1 23/26

HeZumaumsUfiiiu Emergency Shut Down (Flow Chart)

R

ibility

Interface

Operator Poly, Boardman

Supervisor

Operator Poly, Boardman

Supervisor

Operator Poly, Boardman
Supervisor
Boardman

Supervisor

Start ]

Polymerization
4 o o o
LAIDIANIVAUDY

Utility Failure

N

Emergency

[ ﬂ@ﬂy Emergency push button J DCs

W0rARBuAL7RE (PLHD)
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NABaUBNET S10111300-2001 Rev.1
A5UR1R (Work Instruction)

I o - o Y 4
MaLAuLATasLATILAAIATES JuImmsIWaLae | siadu wilasadi 1,

(Startup and Shut down Polymerization) Suflwansdtld Al 15 inTan el 2564

LanNaNS81984 (References)

- UHMW Condition Guideline ¢34 TD S10111300-3002-rev 0

- Information from Section manager

Msudin (Record Control)

Fatanans FmuAdaLiy Haufiogay S2ELIAAALNY

NRNBRUBNFT S10111300-2001 Rev.1

AU (Work Instruction)

a 4 a 4 o )
MILAULATILASHEALAULATDY ‘JJ']J’J%ﬂ‘ﬁIWEi Wﬂﬂim‘ﬂ%

(Startup and Shut down Polymerization)

.
urlaassf 1,

Sufinatoduld Tl 15 anmen Wl 2564

Reactor condition and recipe (CCR) UHPE CCR Inside Boardman | 3 \fau
Reactor Condition (Field) UHPE CCR Inside Boardman | 3 ihau
UHMW Daily Report UHPE CCR Shift Supervisor 24

ﬁuﬁnmsmﬂwjﬁa (Amendment)

2

AsetiL T 1hiaw U sensuily #FuRagaumsunla ‘
0 19 NINYAN 2561 Initial Release M aw
1 15 {NTAN 2564 Windueaums feed hydrogen Wae butene-1 N3k | 8wna e

Hwngenld 18 9,10

5¢8nBAMYBINTLUIUMS (Process Performance)
Wumsiovssansmnansnssuaums Lﬂ:aslw”mmsmﬂw”a;&aﬂmﬂﬂi%ﬁmaﬂumiﬂmimLﬁaiﬁﬁmhmiﬁuﬂa;w@m

nIYLIUMsaEIeiaiiag

PI ANNNNE N139189% ‘
TRIR a"mwmiﬁmqﬂﬁmwﬁdu MT IDMS Report
# Miss operation vmesslumavhamlidulmaduaouiimn | Task observation
Product on plan maHA® Product Ao schedule Production schedule
# Environmental Complain ﬁi’m’mﬂ%ﬂumﬁmﬁilum‘ézmﬁu EIA Report
% Premium 91124 Product on spec QC Report
0IANBuaYYTRE (PLHD) it 25/26

mw@mﬁaz‘hjussq PI (Risk Management)

PI
TRIR

AnHLies
Unsafe Action ,Unsafe

Condition

masamaanLdes

azifinenaiden v tool box NaWENIU

# Miss operation

alvhamens PM/WT

DUTNWUNI Tool box W&y Task

observation

Product on plan

A v _a .
LATDIANTHALIN ﬂmwm

WA

PM LA3899NTeHIa

# Environmental Complain

i 1o $lvalgpau

Pre-Emergency Plan ,What-If Analysis

% Premium

1@ Off spec product

Plant Information and Product Recipe

WwrATiEuasyaTRE (PLED)

il 26/26
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Part 1 : IRPC Safety Fire Fighting Standard

1. General

1.1 Scope
This standard defines the requirements for designs and engineering of fire fighting systems for
IRPC projects since October 2008.
1.2 Codes and Standards
1.2.1 The fire protection system shall be designed in accordance with the most stringent
requirements of the latest edition of the following standards.
. Thai Government Regulation
. National Fire Protection Association Standard, reference shall be made, but not limited to, applicable
parts of
the following standards
NFPA 1: Fire projection Code. — 2000 Edition
. NFPA 10 : Standard for Portable Fire Extinguishers. — 1998 Edition
. NFPA 11 : Standard for Low Expansion Foam Extinguishing. — 1998 Edition
. NFPA 13 : Standard for Installation of Sprinkler Systems. — 1999 Edition
. NFPA 15 : Standard for Water Spray Fixed System for Fire Protection. — 1996 Edition
. NFPA 16 : Standard for the Installation of Deluge Foam Water Sprinkler Systems and Foam Water Spray
Systems. — 1999 Edition
. NFPA 20 : Standard for the Installation of Stationary Pumps for Fire Protection. — 1999 Edition
NFPA 24 : Standard for the Installation of Private Fire Service Mains and Their Apparatus. - 1995 Edition
NFPA 30 : Flammable and Combustible Liquids code. — 2000 Edition
NFPA 68 : Guide for Venting of Deflagrations. — 1998 Edition
. NFPA 69 : Standard on Explosion Prevention Systems. — 1997 Edition
. NFPA 70 : National Electric Code. — 1999 Edition
. NFPA 72 : National Fire Alarm code. — 1999 Edition
. NFPA 77 : Recommended Practice on Static Electricity. — 2000 Edition
. NFPA 85 : Boiler and Combustion Systems Hazards Code. — 2001 Edition
. NFPA 321 : Standard on Basic Classification of Flammable and Combustible Liquids. — 1991 Edition
. NFPA 655 : Standard for prevention of Sulfur Fires and Explosions. - 1993 Edition
NFPA 1962 : Standard for the care , use , and service testing of Fire Hose Including Couplings and
nozzles.- 1998 Edition

NFPA 1963 : Standard for Screw Thread and Gaskets for Fire Hose Connections. - 1998 Edition
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Part 2 : Process Safety Standard
1. General
1.1 Scope
2. Fire Prevention Measures
3. Plant Layout and Space for Oil and Chemical Plants

4. Hazardous Area Classification
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_NFPA 1981 : Open - Gircuit Self - Contained Breathing Apparatus for fire service. — 1997 Edition
_NFPA 2001 : Clean Agent Fire Extinguishing Systems. — 2000 ediition
. NFPA 497A : Electrical Installation in Classification of Class| Hazardous Location - 1992
. NFPA 497M : Electrical Equipment in Haz.(Class) Location , Gases , Vapors , Dusts — 1991
. NFPA 496M : Standard for Purged and Pressurized Enclosures for Electrical Equipment 1998
And other NFPA codes which are applicable
American Petroleum Institute (API) Standards
1.2.2 The equipment/system to be provided for the fire protection shall be in accordance with:
_Type listed by Underwriter Laboratories Inc. (UL).
. Type approved by Factory Mutual Engineering Corporation (FM) .
. ANSI/ISA-S71.04-1985 : Environmental Conditions for Process Measurement and Control Systems :

Airborne Contaminants

2. Design Basis

The minimum fire water system capacity shall be that needed to control the largest single fire risk from
the following

In the process area, the plant area which is surrounded by the main access roads is considered as a
single fire risk area

In the tank storage area, a dike area is considered as a single fire risk area.

In an office building area, a independent room enclosed by non combustible materials is considered as

asingle fire risk area.

2.1 Fire Water Demand
Fire fighting facilities in the process area and tank farm area shall consist of a fixed system (foam
and water), supplemented by hydrants, quick acting hose reels and hose cabinet hydrants. The minimum
fire water demand shall be determined as follows:
2.1.1 For process area, the sum of the following items:
Fixed water spray and foam systems for the burning equipment.
Fixed water spray system and/or water monitors for the adjacent equipment which shall be

affected by heat radiation,
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2.1.2 For tankage area, the sum of the following items:

Fixed water spray and foam system (fixed foam injection and supplementary foam hand
hose lines) for the burning tank

Fixed water spray system and/or water monitors for the adjacent tanks which monitors for
the adjacent tanks which shall be affected by heat radiation. The heat affected tanks are located
as follows;

15 m. or one burning tank diameter (which are larger) from the external surface of the
burning tank in case that the burning tank is an atmospheric storage tank.

40 m. from the external surface of the burning tank in case that the burning tank is a
pressure storage tank.

The cooling of fixed water spray system for the adjacent tanks shall be base on a half
surface area of tank shell which facing to the burning tank in case of atmospheric tank, while full

surface area cooling in case of the pressure storage tank.

Water hose streams supply from hydrants according to diameter of the burning tank as follows;

Water hose streams supply from hydrants (m’/hr .) Burning tank diameter ( meters )
120 Upto 20
180 Over to 40
240 Over to 50
300 Over to 60
360 over 60

However, the minimum fire water demand either for process area or tankage area shall be

of the rate 1,100 m’ /hr

2.2 Fire Water Supply and Distribution system
The new fire water system shall be fed by at least two permanent connections from the existing
fire water system of the complex at a tie pressure according to IRPC specification of utiities

(S1800-3001)
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3.1.3 Fire water hydrant inlet connection shall be stretch shoes, size of ANSI 6 inch,150
Ibs.flanged end.
3.1.4 Hydrant hose threads shall be NH Thread. (American National Fire Hose Connection

Screw Thread)

3.2 Hose house (Self Standing Type)

Fire hose house complete with accessories shall be provided at each hydrant. Hose house shall
be of mild steel or shall be of stainless steel in corrosive environment area with minimum thickness of
1.6 mm., and provided with louvers for ventilation. Suitable brackets and shelves for the accessories
and single door (with unlockable knob) on the hose house front shall be provided. Hose house color
shall be fire red RAL 3000 enamel coating. Hose house accessories shall include the following at
minimum :

3.2.1 Four 20 m. length 2 1/2 inch (NH-male/female thread) fire hoses as per NFPA 1962,

Synthetic rubber double jackets lined type with average SLBP (Short Length Burst
Pressure) at 46 bar min. (fire red color). The fire hose connection shall be made of alloy or
brass coupling with hard coating (UL/FM Approved).

3.2.

N

Two 2 1/2 inch. Discharge capacity 650 Ipm at 7 barg., adjustable jetfog nozzles with
shutioff valve.
3.2.3 One hydrant valve opening F - wrench.

3.2.4 Two hose wrenches.

3.3 Quick Acting Hose Reel
Quick acting hose reels shall be provided for process and utility areas. They shall be located on
fire water main alternately distance between quick acting hose reels is 60 m. quick acting hose reel
specification:
3.3.1 11/2inch, 30m. length hard rubber hose, kept in standing reel.
3.3.2 Inlet side connected with 2 inch water supply block valve with flange end.
3.3.3 Outlet side connected with 1 1/2 inch water nozzle, adjustable jet-fog with shut off feature,

minimum flow rate of 450 Ipm, NHT fire hose coupling.
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221 The fire main piping shall be of closed loop design and shall be provided along the main
road so that fire water is available to any fire area with any one section of the main out of the
service. The piping shall be designer as a grid with loops along each of the four sides of a
process area.

222 The fire main shall generally not be laid under buildings.

223 Fire water lines shall not be laid under buildings.

224 Gate valves with valve pits shall be provided so that sections of fire water main can be taken
out of service for maintenance without restricting with the fire water supple to a process area
from at lease 50% of that loop.

225  Every branch pipe from the fire water main line e.g. branch for water spray system, shall have
its block valve.

226  The minimum pipe size of the fire main shall be 8 inch

227 The specifications of fire water pipe and fire water valve pit shall conform to IRPC 's Piping

Standard ($3200-3301)

3. Water Fire Fighting System
3.1 water Hydrant
Fire water hydrants shall be provided sufficient throughout the plant to permit any portion
of a process plant to be reached by 2 1/2 inch hose stream with 40 m. of hoses, Hydrant location
shall be arranged to permit equipment to be reached from at least two apposite directions. Positions
hydrants so thas they can be used to protect equipment in adjacent area. Fire water hydrants shall be
provided with steel guard protection and located at 1.2 to 1.5 m from the edge of the road ways to
prevent the hydrants from being damaged by road traffic. Fire water hydrants shall be located with a
maximum distance between hydrants of 60 m. Especially in tank farm area, hydrants shall be located
outside dike wall and adjacent to roadways. Hydrants shall be at least one tank diameter from the tank
and greater than 15 m. from the tank shell.
Fire water hydrant specification:
3.1.1 Fire water hydrant shall be wet barrel pillar type, red color, provided minimum flow rate
3,800 Ipm at inlet fire water pressure of 7 barg.
3.1.2 Fire water hydrant shall be equipped with two 2 1/2 inch hose connections with block
valves, and one 4 inch pumped connection with block valve. All connections shall have

chain cups.
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3.4 Water Monitor

Fixed water monitors shall be provided when they can be located so as to protect more than one
item of high hazard equipment or where use is more effectiveness than a fixed water spray. Monitors
shall be provided to supply large water floes for cooling fire exposed equipment and for fire intensity
control. Water monitors shall be installed so that the coverage area for a monitor shall be 30 m radius
with minimum safe distance of 15 m away from the hazard to be protected. Water monitors shall be
provided also for the combustible storage tanks which do not be have fixed water spray system. Water
monitors shall be fixed type suitable for full 360 degree rotation and minimum 30-76 degree vertical
movement both are controlled by gear mechanism and fully adjustable from shutoff to full fog Monitor
inlet shall be 4 inch with 150 Ibs.flange ends. Monitor main opening bale shall be listed/approved from

UL/FM. The capacity of the monitor shall be 2,840 lpm.min. at 7 barg. inlet pressure.

3.5 Hose Cabinet Hydrant

Hose cabinet hydrant shall be provided for each floor of buildings in plants (exception for control
room and electrical room), and also provided for the process structure. Hose cabinet hydrant shall be
structure wall mount type complete with 20 m length of 1 1/2 inch synthetic rubber hose

The hose shall be kept in the cabinet in a reel. Hose nozzle shall be 1 1/2 inch and fully
adjustable from shutoff to full fog.

When the hose cabinet hydrant are installed in the area contained hydrocarbon processing
which spill fires may occur, the hose cabinet hydrants shall be multipurpose (water and foam) type.
The foam accessories are foam nozzle (with shutoff valve). Foam proportioned and 20 liters foam

concentrate container at least.

3.6 Fixed Water Spray System
Fixed water spray system shall be provided as per NFPA 15, minimum requirement for:
3.6.1 Tankage area
Flammable liquid (flash point<37.8 °C) storage tank
Fixed water spray system shall be provided with the rate of 2.0 lpm/m’ Anywhere
the tank diameter is over 20 m the spray system shamble deviled at least 2 sections or
more to suitable with the tank size. Pressure storage tank

Fixed water spray system shall be provided with the rate of 10.2 Ipm/m”
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3.6.2 Process area
Major equipment as the following shall be protected by fixed water spray system
with the minimum flow rate application conform to NFPA 15, and shall be not less than 4.1
Ipm/m”

Pumps and compressors

- Handling liquefied flammable gas or flammable liquid class C and below.

- Handling liquid at or above its AIT.

- Handling hydrocarbon with operating temperature at or above 260 °C, or
temperature  above IBM (Initial Boiling Point) and with adjacent pump or
compressor having surface temperature above AIT of liquid in subject pump or
compressor.

- Handling flammable liquid or combustible liquid at or above 34.5 barg.

Process vessels and Heat exchangers

- Handling flammable liquid class C, and below with liquid content 5 m’ or more.

- Handling flammable liquid, or combustible liquid (with temperature above its
flash point ) with liquid content 38 m” or more And other special hazard
equipments.

3.6.3 The actuation mode of water spray system shall be the deluge valve system installed with
by pass block valve. As the following concepts; for extinguishing purpose, the water
spray system shall be actuated automatically by fire detector system for LPG storage tank

and the like.

3.7 Sprinkler System

Generally, sprinkler systems shall only be utilised to provide protection of areas within buildings
If the fire safety assessment determines that a sprinkler system is required, it shall be designed and
installed in accordance with NFPA 13

Automatic sprinkler system shall be provided for fire suppression and shall be designed as per
NFPA provisions. For moderate hazard areas e.g. ware house area, sprinkler system shall be wet type
consisting of automatic spray nozzles, and fixed water supply piping system with manual block valve.

For high hazard area e.g. in chemical storage room. Sprinkler system shall be deluge type

actuated by heat detection system.
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platforms, stairs, flanges, manholes etc., additional spray nozzles shall be provided to achieve
complete coverage. The water spray system shall be arranged so as not to interfere with the
future maintenance requirements of the equipment.

The spray nozzles shall be installed at a distance not exceeding 0.6 m from the
equipment/insulation surface. Only one type and size of spray nozzles shall be fitted (see

Appendix 4),

3.7.4 Spherical tank protection
If the fire safety assessment determines that a spherical tank shall be protected by a full
coverage spray system, it shall be designed and installed in accordance with this section and
as depicted in Appendix 1. Other options such as water drenching, partial coverage, and use
of stationary fire water monitors shall be addressed in the fire safety assessment
Spray nozzle arrangements shall be as detailed in Appendix 5 and 6. If the water
demand to the sphere spray system s the largest in the facility and more than the *standard"

pump rating required for other credible scenarios, the fire safety assessment shall also

determine whether further of the upper and lower sections of the system may be
required. Complete wetting of the entire sphere surface is required independent of rundown.
Because of overlap in the spray patter, spraying of the appurtenances and selection of the
next larger spray nozzle, the actual rate is very likely already higher than the required water
application rate.

To economise on water consumption, the sphere shall have its spray system spiit into
two entirely separate sections, one for the upper and one for the lower half of the sphere. As
well as the sphere surface itself, all appurtenances, non-fire proofed sections of the supporting
legs and equipment in the containment area shall be water sprayed. Nozzles shall be installed
on a single ring header at the upper part of the sphere. For easy access and maintenance this
fing header shall be installed near the top platform. The number of headers plus spray nozzles
and the capacity thereof shall be such that the upper half of the sphere is covered with the
required application rate as described above. The sphere surface area above the ring header
elevation, as well as the appurtenances like safety valves and instrumentation located at the
top of the sphere, shall be adequately wetted, possibly by installing additional dedicated spray
nozzles located above such equipment.

The lower half of the sphere shall be protected by water spray from nozzles installed at

regular intervals to achieve complete coverage (wetting) with overlapping spray pattems.The
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3.7.1 Pump and compressor protection
If the fire safety assessment determines that a pump or compressor shall be protected
by a spray system, it shall be designed and installed in accordance with this section and as
depicted in Appendices 1 and 2. A maximum of four pumps may be protected by a single
spray system.
NOTES: 1. The 2.5-3 m elevation shown in Appendix 2 is typical; the actual elevation shall be selected so that
the spray pattem completely envelopes the pump.
2. The number of spray nozzles shall be at least two. More nozzles (up to @ maximun of four) may be
necessary for larger pumps to achieve the water densities shown in Appendix 2.
3.1 a group of pumps (e.g., congested area) is to be protected by a spray system, the spray nozzles
shall be spaced in a regular manner; however, the overlapping spray pattern from two adjacent

nozzles shall cover the pump body.

3.7.2 Horizontal vessel and heat exchanger protection

If the fire safety assessment determines that a horizontal vessel or heat exchanger shall
be protected by a spray system, it shall be designed and installed in accordance with this
section and as depicted in Appendix 1.

Spray water nozzles shall be directed radially to the vessel/heat exchanger wall and
heads. If spray patterns are obstructed by platforms, stairs, flanges, manholes etc., additional
spray nozzles shall be provided to achieve complete coverage. The water spray system shall
be arranged so as not to interfere with the future maintenance requirements of the equipment.

The spray nozzles shall be installed at a distance not exceeding 0.6 m from the

equipment surface. Only one type and size of spray nozzle shall be fitted. See Appendix 3.

3.7.3 Column and vertical vessel protection

If the fire safety assessment determines that a column or vertical vessel shall be
protected by a spray system, it shall be designed and installed in accordance with this section
and as depicted in Appendix 1. Fireproofed skirts do not require protection by the water spray
system.

The arrangement of water spray nozzles shall be such that complete coverage of shell
and heads (including appurtenances) is obtained, with minimum loss due to wind and up-
draught. For this purpose spray waler nozzles shall be directed radially o the column/vessel
wall and heads. The number of spray nozzles on each level and the spray angle (inclination) of

the nozzles depend on the column/vessel diameter. If spray patterns are obstructed by
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preferred method is to use a "top" ring header feeding regularly spaced legs in the vertical
plane, concentric to the sphere surface.

Spray water nozzles shall be directed radially at the sphere surface. The spray nozzles
shall be installed at a distance not exceeding 0.6 m from the equipment surface. The
filing/outlet line shall also be protected by water spray up to the isolating valve, located
outside the containment wall

The sphere's support legs are provided with fire proofing material, which will withstand
heat for a limited time period. To cover the extended period of a credible fire, the legs also
require spray water protection. Here particular attention shall be paid to the region where the
support leg meets the sphere.

Where supports, stairs, platforms, nozzles, manholes etc. interfere with the spray
patterns or the rundown water layer, additional spray nozzles shall be provided to guarantee
complete coverage. Sufficient allowances shall be made to compensate for water loss due to
wind, overshooting etc

Ring headers shall be constructed from circular or straight pre-fabricated pipe sections.
The upper half and lower half "top" ring header shall be firmly supported from the top platform
and the sphere's support legs respectively. The vertical legs of the lower part shall be

provided with distance pieces (no welding on sphere) and pulled together at their free ends.

3.7.5 Storage Tank protection

If the fire safety assessment determines that a storage tank shall be protected by a
water spray system, it shall be designed and installed in accordance with this section and as
depicted in Appendix 1.

Spray nozzle arrangements shall be as detailed in Appendices 7, 8 and 9. Typically, the
entire roof outer surface (exception: external floating roof) and the wall section facing another
tank shall be sprayed. If the water demand to the storage tank spray system is the largest in
the facility and more than the "standard" pump rating required for other credible scenarios, the
fire safety assessment shall also determine whether the spray system will have to be
sectionalised.

If tank spacing is closer than in accordance with the IP Model Code, heat radiation
calculations shall be made to determine the maximum heat flux in order to determine the
required water spray application rate. In such circumstances the use of splash plates may be

considered.
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Storage tanks having concrete surfaces, such as LNG/NGL atmospheric refrigerated
products tanks, shall generally require water spray system application only to the exposed
steel surfaces, including appurtenances. Allowable radiant heat flu for the given concrete

thickness shall be calculated to determine the need for water spray on the concrete surfaces.

(a) Tank roof (exception: external floating roof)

For optimum wetting and piping layout, at least one inner ring header, with a radius
of 3 metres, shall be installed. This inner ring header shall be equipped with three sub-
headers (min. size 2 inch), equally spaced along the inner ring header's circumference
and pointing radially inwards. At the end of the sub-header a full pattern nozzle shall be
installed. On the circular header(s) full pattern or flat spray nozzles shall be installed. Max.
spray distance, for both type of nozzles: "upwards" and "downwards" 2.0 and 2.5 metres
respectively. For wetting,

a maximum water rundown of 4 metres is permitted. Based upon the foregoing, additional

ring headers are required for tanks above 18 m diameter.

(b) Tank wall

The tank wall shall be protected by a circular ring header supported from the
tank's top curb angle or wind girder. Max. distance between wall and header centre line is
0.45 m. On this header flat spray nozzles shall be spaced at regular intervals, with an
inclination from the vertical axis of 10 to 20 degrees, to achieve complete coverage
(wetting) at overlapping spray pattems (see Appendix 9). The number of nozzles
depends on the tank diameter. Normally additional ring headers are not required

Where reinforcing rings, supports, stairs, platforms, nozzles, manholes etc
interfere with the spray patters or the rundown water layer, additional spray nozzles shall

be provided to guarantee complete coverage (including appurtenances).

(c) Tank appurtenances
Radiant heat flux shall be calculated in the fire safety assessment to determine
whether water sprays shall be provided for tank appurtenances (e.g., safety valves,
piping and instrumentation located at/near the tank's pump/manifold platform, nozzles,

structural steel) including the pipe rack/bridge and pumping platform on LNG/NGL tanks.
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4.2 Foam Station

The foam station shall consist of a foam concentrate storage vessel, pumps, proportioner or
mixer, interconnecting piping and a control panel; all skid-mounted (see Appendix 14). The purpose of
the foam station is to mix fire water and foam concentrate to produce foam solution which is supplied to
foam application systems.

The foam station shall be installed at a safe distance from the fire area, yet shall be able to
supply foam solution to the desired foam application system within two minutes of activation. For this
reason radiation heat flux calculations shall be made.

Pumps

The foam concentrate pump should be electrically driven. The 100% spare pump should be
diesel driven. The diesel fuel tank shall have a capacity suitable for at least 4 hours running time under

full load conditions.

For foam solution demands up to 240 m3/h both foam concentrate pumps may be driven by a
water turbine. The foam concentrate pumps and components shall have adequate corrosion resistance
for the environmental conditions and foam quality used, and be provided with water flushing and
draining facilities.

Piping and proportioner

All piping in permanent contact with the foam concentrate shall be stainless steel unless the
facility is located off plot, in which case glass fibre reinforced plastic may be used as an alternative.
Flushing and draining faciliies shall be provided.

The foam solution piping (i.6., piping between the proportioner and the foam application system)

is normally dry. After fabrication the piping shall be hot dip galvanized.

Correct dosing of foam concentrate into the fire water is achieved by means of a proportioner. A
typical proportioner, suitable for flow rates between 10% and 100% of the design capacily, has a
pressure loss of 10% of the inlet pressure. A differential pressure of 1 bar shall be maintained between
foam concentrate and fire water supply to the proportioner. Hydraulic calculations shall be made for
the entire foam system, including the foam application system. These calculations shall also address
pressure pulses resulting from liquid filling of the normally dry foam solution piping.

Controls

Alocal control panel and logic system shall be provided. The logic system shall control the
following functions:

- pump start requires fire water flow;

- pump start requires open suction valve and closed discharge valve;
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Fire water stationary monitors fed from a dry header that can be activated by

opening an instrumented on-off control valve are the preferred means of protection.

(d

Spray System Piping

Ring headers, serving roof or wall nozzles, shall be connected to a common supply
header. Ring headers shall be constructed from flanged circular pre-fabricated pipe
sections. The roof ring headers shall be firmly supported. Pipe supports shall be welded
or bonded to the roof.

The supply header shall have a single connection to the fire water distribution
system. The connection should be located upwind of the prevailing wind direction. The
manually operated valve shall be at least 30 m away from the fire hazard. At the
connection a filter shall be installed.

Downstream of the manually operated valve a 3 inch branch, with valve and 2'*
inch Storzfinstantaneous hose connection, shall be provided for water or smoke testing,

flushing with fresh water and drainage.

4. Foam System

Design concept :

1. The foam station and the related foam pumps shall be provided, where industrial fire fighting system is
available and fire trucks are used.

2. For storage tanks fixed foam station via bladder tanks or other foam units shall be provided in marketing

depots. where industrial fire fighting system is available and fire trucks are used

4.1 Foam Concentrate and the pressure proportioning tank (foam bladder tank)

Aqueous Film Forming Foam (AFFF) concentrate shall be applied for regular hydrocarbon liquid
(water insoluble liquid). AFFF expansion ratio shallbe 3: 1t0 6 : 1

Foam concentrate shall be Alcohol Resistance Aqueous Film Forming Foam (AFFFAR) and its
expansion ratio shall be 6:1 to 8:1

For the water soluble hydrocarbon liquid, alcohol resistant foam shall be used foam concentrate
shall be stored in the pressure proportioning tank (foam bladder tank) which shall be sheltered to
protect the foam concentrate from sunlight. The remotest discharge outlet shall not be installed over
than 300 m. from its foam concentrate storage tank to prevent too long time for foam travelling. (see

appendix 10)
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discharge valve opening is controlled by fire water flow;

spare concentrate pump shall start up automatically if the main pump fails to build a minimum
pressure of 10 bar within 20 seconds;

- re-circulation valve controlled by fire water flow;

- flushing connections (prevention of water entry into storage vessel);

- foam concentrate circulation (closed discharge valve)

Remark : For Storage tanks fixed foam stations via bladder tanks or other foam units normally only in

margetting depots where industrial fire fighting is available fire trucks are used

4.3 Fixed Foam System
Fixed foam discharge outlet shall be provided for storage tanks containing flammable and

combustible liquid.

431 for fixed cone roof tanks and intemal floating roof tank
43.1.1 Surface application shall be applied with Type Il discharge outlet, and the ~ minimum

number of discharge outlets shall be as follows.

Tank Diameter (meters) Minimum number of discharge outlets
Upto24 1
Overto 36 2
Over to 42 3
Over to 48 4
Overto 54 5
Over to 60 6
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4.3.1.2 Minimum discharge time and application rate shall be as follows:
Hydrocarbon type Minimum Application rate Minimum Discharge
((min ) / m2) Time (min)
Regular hydrocarbon
Flash point between 41 30
37.8°Cand 93.3°C
Flash point below 37.8 °C 41 55
or liquid heated above
their flash point
Crude petroleum 4.1 55
Water-soluble hydrocarbon Manufacturer's specification 55

4.3.2 For Open-Top Floating Roof Tank

Type Il fixed discharge outlets for seal area protection shall be applied.

4.4 Supplementary Foam Hose Stream
Supplementary foam hose stream shall be provided to support the main protection of tank area
and process area in which a spillfire may occur For tank area, foam hydrant shall be applied with the

following requirement

4.41  Minimum number of foam hose streams required

Dimension of Largest Tank Minimum Number of Hose Stream Required

Upto 19.5m. 1
19.510 36 m. 2
Over 369 m. 3

4.4.2 Minimum operating time of foam hose stream required shall be:

Dimension of Largest Tank Minimum Operating Time (min)

Upto 10.5m. 10
10.5t0 285 m. 20
Over 28.5 m. 30
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Fixed water spray systems for hazardous compressors.

Fixed water sprays on lube and seal oil conseals located underneath compressors

Fixed water sprays on vessels containing a large volume of LFGs where located in an

inaccessible, fire hazardous area.

- Water curtains or steam curtain system to segregate sources of ignition (typically furnaces)
for hazardous area.

- The fixed foam system for the hydrocarbons as mentioned in NFPA11 shall be applied

- The deluge valve for the fixed water spray system shall be provided (see appendix 12)

5. Gaseous Extinguishing System
Gaseous extinguishing system shall be provided and according to NFPA 2001 to extinguish fire in
rooms containing electrical equipment and cabling (electrical sub-stations are also included).
INERGEN system or FM 200 system shall be applied with IRPC's approval as a gaseous extinguishing

system

6. Fire Extinguisher
Fire extinguisher shall be provided strategically throughout the plant areas to cope with fires at the
incipient stage, according to NFPA 17 shall be of stainless steel in corrosive environment area.

The follow type of extinguisher shall be applied

6.1 9 kgs ABC multipurpose dry chemical portable extinguisher (with pressure gauge)

6.2 50 kgs ABC multipurpose dry chemical wheel portable extinguisher. Generally, 50 kgs,
ABC drychemical wheel extinguisher shall be provided at high hazard areafequipment such as
: Compressor house
: Transformer
: Pump area for flammable liquid
: Loading bay
: Column
: Equipment which contain flammable liquid in pressure

6.3 6kgs CO, portable extinguisher for fire class C hazard.

6.4 30 kgs CO, wheel portable extinguisher for fire class C hazard.
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The foam nozzle flow rate shall be a minimum at 200 Ipm. The foam nozzle shall be
provided with the shut off valve. For process area, The foam header shall be provided
with 4 inch inlet with 150 Ibs flange ends, and have two 2 1/2 inch hose connections and
one 4 inch pumper connection. Hydrant hose treads shall be NH thread ( American

National Fire Hose Connection Screw Thread ). (See appendix 13).

~

Foam concentrate supply may be from the same source as fixed foam system.

©

Foam hose house shall be provided for each foam hydrant with the following accessories
as minimum

Four 20 m. length, 2 1/2 inch synthetic rubber compound hose with NH thread
connections.

Two foam nozzles

One foam hydrant spanner (for 4 inch,NH thread)

Two foam hydrant spanners (for 2 1/2 inch, NH thread)

4.5 Portable Mobile Foam Specification
Generally portable mobile foam contains 120 liters of foam concentrate at least.
Portable mobile foam shall be located in a safe area. In case the mobile foam located outdoors,

a shelter shall be provided.

4.6 Fixed Foam Water Spray System
Fixed foam water spray shall be provided for flammable and commutable liquid loading bay and
other areas which are required fixed foam water spray system as per NFPA 16. The foam storage tank
capacity shall be provided for at least 10 minutes of uninterrupted spray, After consuming the foam
stock, the system shall be able to continue to operate as a water spray system.The foam spray shall
cover the road truck surface, including the driver cabin, engine and sides of all vehicles and the
loadingfacilities also. The activation of foam spray shall be by deluge valve system located in safe

area. (See appendix 13).

For the inaccessible areas, the additional fixed fire protection on the process units (it could also
include storage tanks/spheres, jetties, truck loading/unloading racks etc.) shall be provided and the
facilities at the process units to be covered shall include:

- Fixed water spray systems to protect hazardous pumps operating at high temperature or

handling liquefied flammable gases (LFGs) or with a high throughput,
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7. Self Contained Breathing Apparatus
At least 2 sets of Self Contained Breathing Apparatus (SCBA) shall be provided for each control room
for fire fighting where smoke or toxic vapors have been generated
The SCBA shall conform to NFPA 1981 and shall have certification from NIOSH/MSHA (USA) for a
duration time of 30 min. The SCBA shall consist of a minimum of a full face piece, breathing tube, positive
regulator and high pressure hose assembly, remote gage assembly, audible low pressure warning and alarm

device, flame and heat resistant carrier assembly, and air cylinder.

8. Others.
8.1 Alarm system
8.1.1 The fire alarm shall be provided according to NFPA 72.
The fire alarm station shall be equipped with alarm bell and shall be located at with alarm
bell and shall be located at least 5 m. from paging station.
The fire alarm station shall be located strategically as minimum as follows;
- Process and utility area, shall be provided with the travelling distance not exceed 40 m.
and at the special high hazard points as required.
- Tankage area, shall be provided at the facility stations e.g. pump station, CPI unit, foam
station, truck loading station.
- Building, shall be provided every exit ways of building.
The fire alarm signal shall be sent to fire alarm panel to show alarm in Central Control
Room (CCR) and Emergency Control Center (ECC).
8.1.2 The local gas detection (flammable and/ or toxic gas) system shall be provided as required
Throughout the plant, toxic gas analyzers shall be installed in strategic locations in the
process units handling the toxic gas such as for sulfur units, sour water strippers and amine
units. In sulfur units analyzers shall be located but not limited to at the following:
The four edges of the battery limits
Loading bay
Sulfur pit
Thermal reactor operating platform
Especially for the toxic gas detectors, the yellow warning flash light shall be provided at
the local of each detector for the clearly perception of operators. The individual gas detection
alarm signal shall be sent to alarm in CCR and each main gas detection alarm signal from

plant shall be sent to alarm in ECC.
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8.2 Plant siren
Plant siren shall be provided for emergency statement to be clearly audio in the whole plant area
according to IRPC plant siren standard. Plant siren shall be operated manually by CCR and shall be

provided individually and separated from the other communication systems such as PLC system etc.

8.3 Fire blankets

Fire blankets shall be provided as required throughout the plant.

8.4 Eye Washers and Showers
Eye washers and showers (green color) shall be provided in any chemical handling area. The
lamp and sound ON signal shall be provided during in operation and the signal shall be shown in
CCR.
The related piping material system shall be stainless steel and the related piping shall be

insulated to keep the water temperature not exceed than 35 degree Celcius.

85 Provide Pre -Incident Response Plans for Major Scenarios of the plant process areas.

8.6 Steam Systems

The fire safety assessment shall determine whether steam systems are to be provided. Such
systems are typically installed to smother fires or to dilute gas/air mixtures in enclosed areas, to avoid
the escalation of flange fires in hydrogen service, and to protect equipment handling flammable
products on or above auto-ignition temperature. Steam systems for fire protection shall be operable
at ground level. The remote shut-off valve shall be positioned at least 15 m away from the credible fire
hazard, and upstream of the prevailing wind direction. A sign board shall be positioned indicating the
purpose of the valve. Downstream of the block valve, piping shall be sloped to low points provided
with 6 mm diameter drain holes.

Consideration shall be given to the installation of test facilities in steam systems for fire protection
purposes. Where this is impracticable systems shall be tested during shutdown of the equipment
concerned. Where fixed steam systems are not practical, steam lances with 15 m long electrically
earthed hoses shall be provided.

Flanged connections (6 inch N.P.S. and larger) in hydrogen service which are not readily

accessible from grade shall be provided with steam rings
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The need for small bore process piping shall be critically examined and shall not be used unless
strictly required. If such piping is required, it shall be designed properly and protected against
mechanical failure as a result of vibration, collision, freezing or over- pressuring of blocked-in pipe
sections.

Attention shall be paid to the fail-safe position of instrumentation and final control elements.

Conventional level gauges are relatively weak and therefore vulnerable. Level gauges shall not
be used unless essential for the safe operation of the facilities. In particular, if level gauges are
installed on high-pressure equipment or on equipment containing hydrogen, light hydrocarbons or
chemical products and containing hot products at or above their auto- ignition temperature, the
possibility should be considered of installing blow-out preventers (excess flow valves) on the isolating
valves between the processing equipment and the level gauge. It shall be noted that blow-out
preventers are more likely to remain effective in clean product service. If level gauges are essential in
this service, the installing of high integrity level indicators of the magnetic type should be considered.

The shaft sealing systems for rotating equipment shall be designed with the aim of reducing the
probability of product leakage if seal components fail.

Redundant process and equipment monitoring alarms are highly effective in protection against
malfunctioning process instrumentation and runaway of process conditions. Early detection of extreme

temperatures, pressures, levels, etc. can prevent serious incidents

2.2 Measures to minimise hydrocarbon leakage quantities

During the process and engineering design phases, a number of specific measures can be
taken aimed at segregation of particular sections of the plant, rapid dumping of parts of the plant
inventory, and provision of rapid detection facilities to alert the operator as quickly as possible that loss
of containment has taken place.

These measures are intended to reduce the quantities of fuel that can be consumed in case of
fire. These fuel quantities determine the size and duration of a fire, on which basis the consequences of
the credible fire incidents can be estimated, on the assumption that the probability of escalation is
minimised by the fire protection measures.

To restrict or reduce the quantity of flammable product feeding the fire, isolating valves which
are accessible and operable during a fire incident can be incorporated. If the manual isolation valve

will not be accessible during a fire emergency, installation of an EIV should be considered
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8.7 Risk Assessment shall be applied to prevent unsafe condition occurrence.

8.8 The other standards shall be applied in accordance with IRPC Engineering Standard (equivalent or
higher) and IRPC Safety Engineering Standard , NFPA standards and APl standards unless otherwise

stated in Thai laws and regulations

Part 2 : Process Safety Standard
1. General
1.1 Scope
This standard defines the requirements for design and engineering practices for process safety

systems of IRPC new projects and new equipment installation since October 2008.

2. Fire Prevention Measures

Fire prevention measures are to a large extent an integral part of the design, engineering and construction
of plants

During the process and engineering design phases a large number of proven guidelines are applied
which, together with good engineering practice, should result in processing facilities with a high degree of
reliability and consequently a low probability of loss of containment.

For the various processes Process Guides are available dealing with the process safety aspects. Sound
judgement of experienced process engineers is of utmost importance in designing safe and operable
processing facilities.

Proper application of the appropriate for equipment, interconnecting piping and fittings should result in
facilities design with a very low probability of uncontrolled loss of containment.

Additional measures to decrease the probability that explosion and fire incidents could occur comprise

- measures to prevent hydrocarbon leakage;

- measures to minimise leakage quantities; and

- measures to minimise the probability of ignition if a leakage should occur.

2.1 Measures to prevent hydrocarbon leakage
The piping arrangement shall be designed so that the probability of a leakage is minimised
The number of flanged connections shall be minimised, particularly in sections with high
pressures, sections containing hydrogen, light hydrocarbons or chemical products, and sections

containing hot products at or above their auto-ignition temperature.
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Typically EIVs(Emergency Isolation Valve) have been installed in the suction line of pumps when
the upstream system contains:

- Greater than 5t of LPG or materials with a flash point of less than 23 °C.

- Greater than 10t of materials above 315 °C or the AIT and

- Greater than 20t of materials higher flash point hydrocarbons.

In the case that there is a need to consider process inventories of higher flash point than 23
degree Celcius hydrocarbons in process facilities as an uncontrolled escape of these materials has
the potential

for large pool scenario and potential escalation of the incident, then the installation of emergency
isolation valves shall be applied.

Critical isolating valves shall be specified fire safe if installed in locations where it is likely that the
valve will be engulfed in flames during a fire emergency.

Conventional wafer type valves clamped between flanges with long bolts or tie rods are
insufficiently fire safe and shall not be used in hydrocarbon service. Where such valves are installed in
existing plants in locations where pool fires can occur, the external bolts shall be fireproofed.

For plants with a significant inventory of light hydrocarbons or toxic material an ESD system
should be considered which can shut down a total plant or individual plant sections. The sections are
selected on the basis of the location of the equipment, the lay-out of the plant section, and the quantity
of hydrocarbons contained per section.

Pressure vessels can be provided with EDP facilities to enable controlled process pressure
reduction, thus disposing of part of the inventory in a safe manner. Liquid drop-out facilities can be
applied if rapid disposal of the liquid inventory is required.

Instrumented detection should be considered if detection by personnel or by other means is

likely to be too late to prevent escalation of the incident.

2.3 Measures to minimise the probability of ignition of hydrocarbon leakage
In the design the lay-out shall be optimised to reduce to a tolerable level the probability of
coincidence of a flammable vapour-air mixture and known electrical or other sources of ignition. For
the plant equipment spacing requirements, generally apply the IP model codes and the IEC electrical
safety codes as a minimum
The overall area lay-out in combination with the surface drainage arrangement should minimise
the probability of creating large pools of fuel under or in the vicinity of equipment containing flammable

liquids or vapours. In case of loss of containment the spill will thus be confined to a small
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and safe area. In case of ignition of the spill the probability of escalation will then be low.

The equipment lay-out should enhance natural ventilation thus avoiding accumulation of an
explosive mixture which on ignition could result in a devastating semi-confined vapour cloud
explosion. Fire decks, i.e. impermeable concrete floors in plant structures, inhibit natural ventilation
and shall therefore not be applied.

Noisy equipment or equipment requiring frequent opening up may have to be equipped with
noise hoods and/or weather protection. If enclosures for such equipment are indispensable, special
attention shall be paid to the ventilation of these enclosures.

A layout model such as the Shell Layout Methodology should be used to optimise the layout and
to evaluate safety-related aspects of plant orientation and spacing.

If flanges in insulated pipelines in hydrocarbon service have to be opened more frequently than
during major shutdowns only, the cladding of the insulation shall be installed so that spillage of

hydrocarbon into the insulation material is prevented.

2.4 Other Process Plant Safety Standards and Recommendations

2.4.1 Regarding to LPG sphere storage tank and the like, the storage facilities shall be provided with
sufficient remote impounding area with a slope of 1 % in order to carry away any liquid spills in
emergency spill case.

2.42 CCTV shall be provided in process areas and tankage areas

2.4.3 Obstruction Marking and Lighting design shall be complied with U.S Department Of
Transportation Federal Aviation Administration

2.4.4 Flare system and safety valve system shall be provided with Car-Seal system.

2.4.5 The Control Buildings / Blast Proof Control Buildings (Control Rooms).

Because these buildings are to be located close to areas where the possibility of
fire/explosion cannot be ruled out (due to mal-operation or equipment failure), it is important for
operating personnel and instrumentation to be protected so that they remain able to function in
the case of an emergency.

This building shall be as compact as possible (only one storey), be constructed of
reinforced concrete, air-conditioned and accommodate only personnel and equipment directly
related to the plant operation.

Air intakes should be elevated and come from a safe, non-classified area. Should the air

intake become contaminated with hydrocarbons, the safeguarding system must automatically

shut off the air intake in order to prevent gas from entering the control building
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Table 1: Applicable NFPA, APl and IRI Equipment Spacing Requirements

A. Inter - Unit Spacing Requirements (feet)
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Cooling Tower 50 | 50 (100 50 | 100| 100 100 | 100 100| 200| 250( 350 | 300| 200| 50 | 50
| Control Rooms - - | 100|100 - | 100 100| 100| 200| 300 ( 250 350 | 300( 200 50 | 50
| Compresssor Buidings 100 ( 100 | 100|100 | 100 30 | 30 | 30 | 50 | 100 250 | 350 | 300| 200| 200| 200
Large Pump Houses 100| 100 [ 100 | 100 | 100| 30 | 30 | 30 | 50 | 100| 250| 350 | 300| 200| 200| 200
Process Units Moderate Hazard 100| 100 | 100 | 100 100| 30 | 30 [ 50 | 100 200| 250| 350 | 300| 200| 200| 200
|Process Units Intermediate Hazard 200|100 | 100| 100( 200| 50 | 50 | 100| 100| 200 | 300 | 350 | 300 200| 300| 300
Process Units High Hazard 400 [ 200 | 200 | 200 | 300 100 | 100 | 200 | 200 | 200 | 350 | 350 | 300| 300| 300| 300
| Amospheric Storage Tanks 250|250 [ 250 ( 250 | 250| 250| 250 | 250 300| 350| - - | 300|250 350 350
Pressure Storage Tanks 350|350 | 350| 250 | 250 | 350 | 350 | 350 350 350 - | 400| 350 350 350
Refrigerated Storage Tanks Dome Roof 350 | 350 | 350| 350 | 350 350 | 350| 350 350 350 - | 400| 350 300| 350
Flares 300|200 [ 300 ( 300 ( 200( 300| 300| 300| 300| 300| 300|400 [ - [300( 200( 300
Unloading and Loading Racks 200 200 | 200 [ 200 | 200| 200 | 200 | 200 | 200 300| 250| 350 | 300| 50 - | 200
Fire Water Pump 50 | 50 [ 50 | 50 | 50 | 200|200 ( 200 | 300| 300| 350( 350 | 300| 200| - -
Fire Station 50 | 50 [ 50 | 50 | 50 | 200|200 ( 200 | 300| 300| 350( 350 | 300| 200| - -

Reference IRI Guidelines IM2.5.2 ,1991
Note : 1) Design for Control Building (Control Room) shall be Bunker type only (Concrete or steel, Static load
100 KN/m’).

2) In case that the Control Building (Control Room) has to be Improved resilient type (Concrete or steel,
static load 10 kN/m’, catch bars, max 1 m’ windows) , the distances between the Control Building and the

Process Units shall be increased up to 600 ft. depending on the risk assessment.
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Positive pressure in Central Control Room (CCR) at hazardous and non hazardous area see
NFPA 496 and ANSI/ISA-S71.04-1985.
2.4.6 Risk Assessment shall be applied (o prevent unsafe condition occurrence.
2.4.7 The other standards shall be applied in accordance with IRPC Engineering Standard
(equivalent or higher) and IRPC Safety Engineering Standard , NFPA standards and API
standards unless otherwise stated in Thai laws and regulations.

2.4.8 Pre Startup Safety Review (PSSR) shall be introduced prior to plant startup (see appendix 15).

3. Plant Layout and Space for Oil and Chemical Plants
The IRPC Guidelines do not contain significance criteria for fire protection or emergency response as a
separate issue area. Therefore, a set of criteria has been developed against which the significance of the future
operations impacts to fire or other emergency protection can be judged. This document has evaluated fire
protection impacts for two general major areas: the general adequacy and design of onsite fire protection
systems and the general adequacy of emergency response capabilities. By examining these two areas, the
following significance criteria were developed. The potential development would be considered to have a
significant impact in the fire protection and emergency response area if:
®  The project site does not contain adequate fire water and/or fire foam supplies to meet the
recommended NFPA Standards and the IRI guidelines;
®  The project equipment layout and access structure does not meet the API, NFPA, and IRI
recommendations for equipment spacing;
®  The project faciliies do not have sufficient capabilities in early fire detection and fire spread
prevention as per the NFPA requirements;
Safe equipment spacing requirements for petrochemical plants are given in IRl Guidelines IM2.5.2,
NFPA Fire Protection Handbook, and Standard 30. Specific requirements for spacing of the vessels containing
pressurized liquefied petroleum gas are given in the AP standard 2510. The applicable requirements to the

potential development spacing are summarized in Table 1.
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B. Intra - Unit Spacing Requirements (feet)

” 2
Slal8l5|8 . H N
HIEE K s gl 2lgl,
NHEEHE Sle|f|2 8|s|%
gle|ele|f| [B|E|5|5|e|7|3|8
IR
HHEHHEHHHBE S
slele|e|e|8(5|8|E|=(88|5]5|8
| Compressor 30|30 |50|50|50)|50)|50)|100| 50 (30(30(30f50(50(50
Intermediate Hazard Pumps 30 5 5 (10| 10| 10|10 |100| 50| 10 | 10 | 10 | 50 | 50 | 50
High Hazard Pumps 50 5 5 15[ 15| 15|15 [100| 50 | 15| 15| 15| 50 | 50 | 50
High Hazard Reactors 50 | 10| 15| 25| 25| 25| 30|100| 50 | 25 25 | 25 [ 100( 100| 50
Intermediate Hazard Reactors 50 (10 (1525|1515 | 25 [100| 50 | 15| 15| 15| 50 | 50 | 50
Moderate Hazard Reactors 50 | 10| 15| 25| 25| 15|25 |100| 50 [ 10 [ 10 [ 10 [ 50 [ 50 | 50
| Columns 50|30 |15|30| 25| 25| 15| 100| 50 [ 10 [ 10 [ 10 [ 50 | 50 | 50
| Accumulators, Drums. 100 | 100 100 { 100 | 100 | 100| 100| 100| 100| 100| 100| 100| 50 | 100 100
Fired Heaters 50 | 50 | 50 | 50 | 50 | 50 | 50 | 100| 25 | 50 [ 50 | 50 [ 100| 50 | 50
| Air Cooled Heat Exchanger 3015152515 15| 15 [ 100| 50 - |15 - |50 50| 50
Heat Exchangers 30| 10| 1525|1510 | 10 | 100| 50 | 15 5 10| 50 | 50 | 50
Pipe Racks 30|10 | 15| 25| 15| 10 | 10 [ 100 50 - |10 -|50]|50]| 50
Emergency Controls 50 | 50 | 50 | 100 50 | 50 | 50 | 100 50 | 50 | 50 [ 50 | 50 - -
Unit Slock Valves 50 | 50 | 50 | 100 50 | 50 | 50 | 100 50 | 50 | 50 [ 50 | 50 - -
Analyzer Rooms 50 | 50 | 50 | 50 | 50 | 50 | 50 | 100| 50 | 50 [ 50 | 50 - - -

Reference IRI Guidelines IM2.5.2 ,1991
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C. Storage Tanks Spacing Requirements (feet)
g ot e
2 e 3| &l |5
e ¢ 2|2 HEA .
A gl i 6z
=L EE SIS 2le gle B2 gle |
BHAHEEH SN M IR AE
AHEEAH S HEE
g glgele B2 83 gl8 Efe sludls g
S 2|8 |V vIg gl S| 2|2 &lR el B
e o|2 ofs 8le S|e |2 @[S Bl §
R At R R Ll R N X
2oz 2|8 5lg o) E8 E2 Ble |8
HEEHEREH o 7|2 s e
o | [e|= 2|5 & 2
E |2 = sz |%
Ha
15D | 15D | 20
Floating & Cone Roof Tanks C < 3,000 Barrels 050" 05D | 10 | 10 | 05D | 10 | "
15D | 15D | 20
Floating & Cone Roof Tanks 3,000 < C < 10.000 Barres [ 0.5 [ 050 [ 10 [ 10 050 | 10 |
15D | 1.5D | 2xD
Floating Roof Tanks 10,000 < C < 300,000 Barrels 10 [ 10 [ 10 [ 10 [ 10 | 10 | o
Jumbo Floating Roof Tanks C > 300,000 Barrels 10 |10 | 1o | 1o | b0 | 1o |20 |20 |20
Cone Roof Tanks 15D | 16D | 20
050|050 10 | 10 [05D | 13D
Classll Il Product 10,000 < C < 300,000 Barrels 100°MIN]
Cone Roof Tanks 15D | 15D | 20
w0 | 10 | 10 | 20 | 10 | 10
Inerted Classl Product 10,000 < C < 150,000 Barrels. 100°MIN|
150 [ 15D [ 15D 15D | 15D | 1D | 1D | 10
Pressure Storage Vessels Spheres and Spherenoues. 20
100w soowan| o0 100w 100an | s | rooran| oo
15D | 15D | 1.50 150 15D | 1:0 0
Pressure Storage Vessels Drums and Bullets 20 1XD
100w 1o ro0an 1o 100w 1a0an o0
20 | 20 | 20 20 |20 | 10 | 10 | o
Refrigerated Dome Roof Storage Tanks 20
oan| 200an 20 200w 2001an | ro0 v 00| 1o
C = tank capacity ; D = tank Diameter
1 barrel = 42 Gallons = 158 L, °C = (of - 32) * 0.555 , 1 ft = 0.305 m.
- For Classil, Il products , 5 ft spacing is acceptable
** Or Class Il Il operating at temperature T>200°F

Reference IRI Guidelines IM2.5.2,1991
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Appendix 1 : Typical Spray System for Fire Protection of Equipment
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4. Hazardous Area Classification

Hazardous Area Classification shall be complied with NFPA 497A and NFPA 497M.
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Appendix 2 : Typical Spay Nozzle Arrangement for Pumps
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Appendix 3 : Typical Spray Nozzle Arrangement for Horizontal Vessels and Heat Exchangers
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Appendix 5 : Typical (FullL Coverage) Spray Syatem for Spherical Tanks
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Appendix 4 : Typical Spray Nozzle Arrangement for Vertical Vessels and Columns
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Appendix 6 : Spherical Tank Spray System (Fulll. Coverage) Details
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Appendix 7 : Typical Header Arrangement on Tank Roof
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Appendix 9 : Tank Spray Nozzle Typical Arangement
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Appendix 8 : Typical Spray Nozzle Arrangement on Tank Roof Supply Headers
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Appendix 10 : Foam Bladder Tank
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Appendix 11

Deluge Valve 1 (Typical)

Appendix 12 : Deluge Valve 2 (Typical)
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Appendix 14 : Typical Foam Station
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Appendix 13 : Fixed Foam Water Spray
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Appendix 15 : Pre Startup Safety Review (PSSR) Form
PRESTARTUP SAFETY REVIEW (PSSR) REV.1
PRESTARTUP SAFETY REVIEW [Page 101
itEqui No. Date :
[SECTION 1 : PROJECT DESCRIPTION - To be completed by Project Engineer or Plant Supervisor
Process/Unit : New Facility (1) [Modification () TA/SD ()
Plant :
PROJECT DESCRIPTION
[SECTION 2 : CHECKLIST - To be completed by Project Engineer or Supervisor
1. Verification that the appropriate testing and inspection activities have been completed. No
2. Verification that the plant has been properly drained (for example water for hydraulic testing) ves No
and purged of ar.
3. Confirmation that all isolations (blinds, closed valves, etc) have been removed and that the flanges Yes No
have been properly bolted up.
4. Confirmation that any trip bypasses have been removed. ves No
5. Confirmation that all necessary block valves have been car sealed/locked in the correct position es No
(for example on pressure relief or emergenc; alves) in accordance with the P&IDs
6. Where appropriate, verification that the Management of Change procedure has been completed ves No
in full where any modifications have been made to the facilties.
7. A check that all the fire and gas detection and protection systems are in full operation Yes No
8. A thorough visual inspection of the plant to check housekeeping. the integrity of electrical fittings, Vs No
replacement of drains and vents. ete.
9. Start-up and operations procedures are available and personnel trained Vs No
10. Emergency response and pre-incident plans are in place and drills have been carried out. Yes No
11, Residual erection work and presence of contractor personnel have been minimized. ves No
SECTION 3 : FIRST APPROVALS Date
Project Engincer Name
Plant Supervisor Name
[SECTION 4 : DEFIICIENCIES/ACTION ITEMS - To be completed only i initially disapproved
Deficiency/Action Item Assigned to Target Date Date Resolved
[SECTION § : APPROVALS FOR STARTUP
(Completed ony if deicencies noted
Date
Project Manager [ Approved
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