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frlulasiau
- IRTANEIMAYDIYa PE - 1 a5 sewmamesey PTT NGD 5,000 vIM/@%
#@mwvia PE
3. AMAINDINTA
- Auazeaniu (TSP) - Vinmnoan - 1 pdrsewinmsnasi PTT NGD 10,000 v M/A%

ENCMSOSRTIM 75\ Tab 6-3NK.
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z 5 :
- 1 A% TEWIRMIAaE

fngah R

PTT NGD 80,000 UM/
uazgauluadl 350 was Mnuuvie
Mewmanmeuaniiaum
5. e1eunisuasaNnlasaiy
- wﬂwgumwr';"ﬂﬂ Ny AuTuiaaIIe - 2 af1 Tuszesdourasts dumnnaain 200,000 ymAl
naisthlan nasaums uasvAIneaEM
Tatuuazanaion
- tufinmaifingifmg nalld Tundnuamuitesin - ARRATEEEMIHaA PTT NGD uastiTuimn =
aung Bmaunly uazanudems fieaim
Findagumw
seHzANiung
1. WwsEgiauaraIAu gurumsiansluiliaugamunsnniuas 1004 PTT NGD 30,000 Um/as
- msdmanguihwng uavmuluiedl 350 was Nnuuava
Manmeuaniinum
2. szAudse
- Leq 10 177 (dB (A)) — @il PRS -1 afAl swhamssanuig PTT NGD 5,000 vW/a%

EACMSOSRTLAIT5\Tab 6- INK+tab6-INK(PM)

M 6-3 (da)

3. pvhawnisuasAnuaeniy
- avnaumwinll nad
Bnmisilen  uazeTIiEan
- aTRaaumslagu
- Guiinmshlvavaaine maanidiu
fiRatu w%’amsnmma! Ems-

oo
unlranssmuiifinaaguaw

winnunnAu

wiinnugamihsia
luu3tn Right-of-Way yBauumedhomy

&
-1 804

-105A

- pRApATEHEENTUMS

PTT NGD

PTT NGD
PTT NGD

60,000 um/

15,000 v/

4. ndu

- nﬁ"u Tertiary Butyl Mercaptan

oo we e & P
#uﬁnammnummemmanau

z
-1900A

PTT NGD

30,000 um/

EACMSOBRTLW 75 Tab 6-3NK +tab6=-3NK(PM)




MANUHIN U

NAIITVaUMIUJTRNY

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx



NMANHIN V-1

sziavl fRNUMsAIVAN

HaziN3ISNBIMIANNIOUNBIHAD

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx



! ?Iﬂﬁ"l"iﬂ’l‘].!ﬂld

1BNAITAILAN
SWALRNAITAILAN FuiiGEaldanu Wi
@%D OP-PO-015-04 30 AU 207 e
HAMLATE : finsIaday Hayln:
aiis Dty JﬂQL/ /o
(miad Anlsziady ) (UsTum faiin) (Usznau wadFanuol )
Juft B/0 /0 R ac/e /13 Tud 30/&/1‘%
Steel Pipeline Corrosion Control and Maintenance Procedure

& a e o ar f ' -]
AUABUN” I‘a‘ﬂglﬂ FAIIUNITAAUANLLAY U1999N 147 meﬁnneauwawgu

sALANH1TAILAN FuiGaldnu wiii
ptt
NGD OP-P0-015-04 10 AUG 200 28
sunsdfulsaanans
- a
simenaTAILAN demuazanszenamninuulasingagy
OP-WI-015-04 1) Yhnlpgluunisdouenaisdiefininlfnlgs Taoswin il

ﬂ:lmiﬂ%’u1]gamnmﬂ#aﬁuua:ﬂmnﬂ%ﬂuuﬂm
2) fwuaddriaruliinenadesiusufiouranidn uaz
smsgunaslenilaevialy Wi
a. 'i‘:uﬂaun"l?ﬂﬁﬁﬁa"lu(Procedure}
b. FEn1svneu (Work Instruction)

-
uazau




LanaTaluau
w3

i sWALNATATLAN FunGaldnu Wi
aNGD oo waswr |

L L4
angulszasn
wialiinnsasasasuszuuninlesiunisdnnieusesiemaniullatreiiuss@ninam uazil

- o P |
nstigeineliszuulanlfednesieiion

1RULUR
T g g % Goa o
sudoufiinsiiduenarsdmiunistingsinm nsmsaney uasmsiufinudaannis

" ) ; o aal ; ;
amadaszuulasiunisanniautaaviaman Mduuuusonszus uazuuudarisenius

o_=a

ATUENH
1. CP System waneia sruutlaaiuns@nniewviemdn

2. CSE vi¥a Cu/CuSo, Electrode waneits  gqunsnflidudagnadaluntsimanaon
snadnduastans meluussqansazaitdus Cu/Cuso,

3. Sacrificial anode CP system uxnaf szuntlasiunts@inndauuuudauvia antu

4. Impress current CP system wanaile szuntasiunisdnnsaunuusnanszua

5. Transformer Rectifier (T/R) wunetia wiiautlas Faenszualiin (AC to DC)

6. Pipe to soil potential wanafly ArMENANETdATE I viamdn uasdn Tradmiouiu
CSE

7. Insulation Flange/insulation Joint el qadensefidauaniuszuinelaseaing 7
anenzifuniilau vida viason

8. DG Decoupler wanuita gunsafmslniiued feeuliinsuaaduluarinls uilivenldi
nezualninsaluasiug

9. CIPS & DCVG il nsmsrasauanuaaysaieslanaiavieman vinnnsmmarin
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10. CATHODE el doufifianusinadngiganda uaziimliuniuiansey
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1. urtga¥nEsEuY Cathodic Protection 1lszdni)

LlAaN#1TAILAN

a

s = a
ii SHABNAITAILAN uiiEa Wil

pit
NGD OP-P0-015-04 30 AUG 2017 "

i

ad,

BMIUMIATAABLLAEINgINE Pipe to soil potential (OP-WI-036)

i

BN19RI9IUNITATINABULNIENE Transformer Rectifier (OP-WI-037)

[

BN1IUNITATIARELIINNTNE Insulation Flange/insulation Joint (OP-WI-038)

TBNINIUNITATIRABLILNGIENET DC Decoupler (OP-WI-039)

o o & © N
} st

AEnsinnunsasaassningsinm CIPS&DCVG (OP-WI-040)
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Amansfuamsazandiunisean ludsemli minsuaniiunmaney 3 weaiuiinisng
& ) ‘L om P - & oo w ooy [y
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1. awmsgruesssuuasiums@nniau
The NACE STANDARD (SP0169) liutiasmsgulunisasaaaautans 14 3 wuu fil
1.1 Negative (Cathodic) Potential of at least 850 mV(CSE)
Vas (ON) = IR(soil) + IR(coating) + IR(pipe) + V polarization) + V(nature)
vindne wiill Error g9 warlaiiuiition
1.2 Negative Polarized Potential of at least 850mV(CSE)
Vs (instant off) = 0 + 0 + 0 + V polarization) + V(nature)
ﬁ"nu\hﬁ;ﬂﬁﬂa-: wasiluiinien ¥ (Safety Factor gand)
1.3 Minimum of 100 mV(CSE) of Cathodic Polarizaion

- al ' o ' .
WunsUsuidfiviiazi@anndn (Safety Factor finngn, Mnatsannd)
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Pipe / Soil Potential (V SCE)

Native Potential

Natural potential

On potential

1aNAITAILAN

1200 ON Potential
41000 F'RDRO
J, OFF Potential “ON-IR" -850 mV .
-850 T
g0 [ 190mY 100 mV Depolaization " 020 MVese

Polaization

600 | + Native (Free Corroding, Static) Potential
0 100 500 1000 1500 2000
Time (milliseconds)

¥ite Open circuit potential haAnglusalaseairalaneiauiasdnurzu cp
dudndlifmeslanaialsusvdismlanssuy CP aﬁn'ﬁl'aﬂﬂqtﬂunmmw]
Taneinfiaz depolarize an#in Off potential aalidat 1 friﬂtﬂumnu?;u{un’ruwm)
Audinlng Native wiloungfnsmusasiaiiulizqlunss Electronic
Whdndlimedaseaialans Saintsdalusnzitzan Cp vinou Jufludriyg

4 _ 2 4 ; R
B9y Criteria ¥ousn wasbifionV¥ assanilen Error sann1siatiiasn IR drop

- o - = .
Polarized Potential %39 Instant-off hudndiruesiassairetansiikamiansdnlunnsiizuy cp wyasne

. * " 6o o e P o
nrzuadaamaduszazaandu q (WUrsun 1 Suni) Tasdiiszyiiuvietisundasn

off Potential isa@niian

mwugas Feys 35ns vesiiuesnesglumansaseulas

2. szuuilasnunis@nngau

. s
anursowialiidy 2 dssnm fail

2.1 szunlaaiunis@inndauuuuuvisanlue (Sacrificial anode CP system)

i . T ” ¥

dhidgnslilavsiiarausinesdndindrfuauiiasinsdeei  Felansiu

¥ o= a - o= ¥ ' 0 mem =

Aasiipauannsolunis  Ragedidansen  uarfinsfiacmdadlalumsinliiten @
; o A w0 i o L

{Fundn ANODE wnsadiniulanzusuminmsdesiu #undn CATHODE Tawa 1

Tufioaziieali Mg, Zinc 1usa protection (Sacrificial Anode) asannildn potential

g . . o
a1 maidanlilavslnluegiuanmuanfanaas Anode il

FWALANAITAIAN
@ﬁ‘GD OP-PO-015-04
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-
Fuiidaldau wind
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2.2 szinnlaanunis@nnaunLLSIENsELA (Impress current CP system)

wWhiasnslinszualylinmss (Transformer Rectifier) annisuandaddliiiy
Fumidanziaziannteatu fidend1 CATHODE luszuu Impressed Current fia4i]
unasindialibinszuanss (TR) Wuiulaenszuaaduidunssuansa Tagfida Anode
fuﬁmﬁuﬁw (Backfill) %dﬂi:nauﬁw Coke Breeze , Gypsum 138 Bentonite l.ﬂlaw
{fi? Electrical Contact AiRszwine Anode fiu Surrounding Soil a i e Anode i
fudauan uassie Cathode dinfudanuses TR oy selnilideuselansimans
foaiu swlvfideusie Anode i fedldfunsduauuetned Weldlinszusliihia
asAunazatiimalidng

mavdnialusedtiin  nezualvifazlvaandauanlugiaay u‘%ﬁlu;ﬂmaﬂ
araunszualiihaslvagouneiudidansen Wethuiull Sdanreufaisaindsay

299 TR dinlavzilazindesiu wlitanziulidianeynieu

3. MmspsIagaukaznisigeinunszuuilasiunisfnnseu

31

3.2

nsmsnanevaziiasiiansnn lugaisinsieainadeil
- Insulation flange or insulation joint at OTS, PRS MRS
- Above ground crossing virevieAusrzunbifh
- Multiple foreign service bond or joint CP system
- History of CP loss ilasan qungal Hifoywn vive dnsgm
- Engineering work filusseszuy CP
- 4@y
Routine Monitoring and Maintenance ( n'I?H?'Hﬂ'm.luﬂ:m?ﬁﬂfﬁnmmu'ﬂﬂmﬂ'\ )
3.2.1 Monthly Routine fufiunsaail
- Transformer Rectifier WilfjiA maidgnisufjiRaunisnsaaaey Transformer
Rectifier (OP-WI-037)
3.2.2 6 monthly routine ANTUNZHIT
- Pipe to soil potential TWU[UR AwaEn nlfiRaunisnsaagey Pipe to so
potential (OP-WI-036)



ANAEITAILAN

LAN#E1TAIY QN
sWALaNE1TAILAN Fuimsaldau nii \&w Y ey (R Viksdnh el i
ptt NGD  u dan dwirwfivsssumddain  |sWADNAISAIUAN . OP-PO-015-04 30 AUG 2017 88
NGD OP-PO-015-04 30 AUG 2017 8 Ao : 6 fiiRaun uaztgsinnisAnndawiomin
faarmduius dupsunisin
- Insulation Flange/insulation Joint  WiIftR mnduneunisfifauns A S L1 <> O ®
. . . s/ fuga Arufiung Fivrnin el Ao
#233%81 Insulation Flange/Insulation Joint (OP-WI-038) nTEUIUME ifdauiuning dnang min. aamln. danlfifineg | whuewdt | wnmsiifteadas
- DC Decoupler WU{IR audgnisfiFeninisnsaaaey DC Decoupler (OP- o (Process) rdae

WI-039) wouwwiiinamrasey

w gl
3.2.3 5 Yearly routine Aiun1seil

- CIPS & DCVG WUHIR auiddnasjiRaunisasaadey CIPS&DCVG (OP-

2 [ifumerresey unsdufinen . OP-FO-037
WI-040)
Transformer Roctifier
Lo
FIENTUUNNAUNIN — = T t
3 [fullunimsreany unsiufines  Pipe to (OP-FO-036
Sod Potential
LANAITLUL 4 |Audiumassssanu unsduiinue Insulation OP-FO-038

Flange / Joint 5 :’—.

o a vm 5 |Anliunmmmsseu uasiufinun DG OP-FO-039
HUHINT .
6 |Auilumamsssey unsiulinen OP-FO-040

CIPSADCVG -
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- Room temperature too high
- Door status open
- AC status fail
122 Hriradeszuunsangfing (Alam Suiuenmdeaninaraly
1.2.1) Windagramatialfumnndaludniiunsuilewassean
WidsansUfiidintsmeu
1.3) AemunanisuflausemseliidaansUfiRnimauiuscazpinany
RUTLEH
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012) iuszdaromue Route viefing iearldaseansentstaumy

4. ApanafiEnasiuaunisigsineadalasiy (OP-FO-012) lﬁm‘ﬂﬂlwﬂmﬁmm?uu
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tipsinnidatasiu (OP-F0-012) deligdmnsdmulfifinseysiBuszasieludesfoyi dilded
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6. doununstingeinmdileatu (OP-FO-012) IAfunsmumauuareyTRdaLiesuds Gaans
Ug'ju'ﬁn'1ﬂiﬂ;Luuﬁ’andm'lﬂl-ﬁ'ﬂﬂn'lnéhmu PM / Work Order (OP-FO-013) mu%uﬁaum?ﬂﬁu'ﬁam
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sruuviRs e | nsdaiusunnigeins@atesiiuasiinsdauninlsnmeanis
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o Munpis mMemaszauRmsseLLTeRTY Wz dyaasTia wazNITAIAAEY
gunsn Transformer Rectifier ausaunialunvmua 1 Aoy

® H (w32 M(6)) wurala n1sd199a Lﬂan'\sﬁm:‘"nmﬁaﬂmﬁu Warning Sign Post uas
§¥UL Cathodic Protection nelusau 6 iFeu

o v(1) uuauiia nasdngefnendaiasiy Emergency Valve uas Leak Survey N3a1
praumsaaeysania seu 1 1
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a3Unan1311395PISZUUNE UM BEI TN IA
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Tﬂsemnmmmﬂmmﬁﬁummmnmuﬂuqﬂamnﬁumum
A v o 1) 94 A o v
UIHN ‘iJﬂ‘VI. IHUEYNIBBHITNYIA V1NA

STHIAADUNNIIAN DINGUIIY W.A.2565

asdmsauiiunumumiingssnuusilesiu (PM)

Year 2021
Descriptions
1 2 3 4 5 6 7 8 9 10 11 12
Monthly Survey v v v v v v
Cathodic Protection v
HDPE Valve (110 3 1)) autiumsargalull w.e.2564 wazfuruduiumsnedalluil we2se7
Leak Survey v
Steel Valve (1103 1)) autiumsargaluil w.e.2563 wazTiuruduiumaasadsa’l il wa2s66
Emergency Valve
Transformer Rectifer v v v v Vv v

DC Decouple (Overhall)

9
5 autiumsargaluil w.e.2563 uaztiunuduiiumsasna 1 1uil w2566
Mn31)

CIPS & DCVG (n 51)) gutiumsargaluil we2563 uazliunuduiiunmsasda 1 uil wea2568

oA o 14 a9 v
LRI v ﬁ’f] ﬂ?L‘L!’L!GI'IlIL!NL!‘]J'l‘g'\ﬁﬂ‘HW’]NlJﬂﬁﬂu (PM)

A o o a Y o
2. I:I o LLNL!‘]_IHQiﬂEH%Q‘]J@QﬂL! (PM)

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx A-1.
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[ o

Operation Division / Engineering Department

N\

-~

wrumsihsesneBatlasiu szuuvias M6550TA

For:

maingainedaiaeiu (PM) szuLvesainesssued HaugRaWMNITNLILAT

Code

Descriptions

10

11

I Monthly Survey

w

AN XY 2

Cathodic Protection (Inspection)

(Test Post, insulation Fange,

Inswiation Joint, DG Decoupier)

Transformer Rectifier

DC Decoupler [Overhall)

Steel Vaive

HOPE Valve

2,23,
/S o|3p22
J24

13,14,

17.18,

8,20

30,31, 3334,

s |

BN

Emergency Vave

15,16

25,27,
26,29
g |

(RIMVD4)

Leak Survey

CIFS & DCVG

(R1.R2R3.RE,R10.R1T,

R18,R21,R25)

Code

Descriptions

9110

Manthly Survey

Cathodic Protechion (Inspection)

(Test Post, Inswation Fange,

inswlation Joint, DG Decouplor)

Transformar Rectifier

DC Decoupler (Overhat)

Steel Valve

HDPE Valve

.1 3334,

35

: Emergency Vale

(RIS

Leak Survey

CIFS & DCVG

(R1.R2RIRGRIORIT,

R18,R21,R25)

fiAm e

o
Aui

fimumou e

{ FviEAng Alnuuane

Suil

‘jh'ibl:/\_/

drilun riaifin 3

& -l
uluAdaf....... ..
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(NANINIIVAOU Cathodic Protection lsznauae
Test Post, Transformer Rectifier, Pipe to Soil Potential,

DC Coupler, Insulation Flange )
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OP-FO-013-03
Work Order PM22-000101
@ pﬂ pM J( W(]l'k Order Work Order Date (Hoi2022
NGD Waork Request No
Customer / Tag:  NAVANAKORN Melmeoteeliope: PR
Pipeline Tuwila
Code: - Request Dept
Name : -
Work Type PM CostCenter :  NG-NVE Prionty ©
Problem / Job Detml
PM-NG-NVEK-Transformer Rectifier-1M
| Start [ Estimate Finish | PM Code [ Person
| oworzozz | | R | NG-NVK-TR-IM | ninying Ans
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
g5/112e |12 oo | 49/{]21L ] 16te0 Corrected Volume Index
Cause Code Action Code
Code/Mame Mormal  Abnormal Remarks

1) 060 ROO1 CP Transfi

OTS NVK

Rectifier No. | I5 (@0.5032)

@ 0 I

@ e OP-FO-060-04
NGD
TRANSFORMER RECTIFIER AND PIPE TO SOIL POTENTIAL (CATHODIC PROTECTION)
AREA : NAVA NAKORN INDUSTRIAL ESTATE
TEST EQUIPMENT : 1. DMM : FLUKE SERIALNO. 28080170
2. Reference Electrode : CuCuSO4 [0 Ag/AGC!
3. Clamp Meter : __FLUKE 325 e, SEFUAL N, _ 2806032908
Note: s : W= Fullanal, 0 = Auwdy, RC = nuuamundn, RA = ouuaisgs, AL = nuugniy Y = Yes, N = No
TRANSFORMER RECTIFIER
Input Output PIS Tap Statws | & Candition (Y/N)
Date TAG No. | LOCATION % Remark
Vac (V) lacia) Vdc (V) Idc{a) | on Vdel-V) | off Vde(-V)| /SetPoint| © Fuse Breaker
2am122 |cr-TR-10:000] OTS NVK 238 0.11 1.105 04 1.081 105 13 ¥ ¥ ¥
PIFE TO SOIL POTENTIAL
Criterion : P/S off DC >850 volt
PIPE TO SOIL POTENTIAL (PIS)
- Condition (Y/N)
Date TAG No. LOCATION on DC off 0C AC E Remark
V) -V} V) e Test Post| Guard




OP-FO-013-03
Work Order : PM22-000233
@ pte PM / Work Order Work Ovdes B SIM1/2022
NGD Work Request No :
Customer / Tag : NAVANAKORN Mamiaatie Depry! il
Pipeline Tounfia
Code: - Request Dept. :
Name: -
Work Type : PM | CostCenter 1 NG-NVK Priority :
Problem / Job Detail
PM-NG-NVK-Transformer Rectifier-1M
| Estimate Start | Estimate Finish PM Code [ Person
[ owo2zoz | | NG-NVK-TR-IM | mndng Aans
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
TYETERS I 14: 60 J 01212¢ ] |5 60 Corrected Volume Index
Cause Code : Action Code :
Code/Name Mormal  Abnormal Remarks

1) 060 ROO1 CP Transformer Rectifier No.| auuifiuuaaaanly (an.5032)

OTS NVK

@ O

OP-FO-060-04

TRANSFORMER RECTIFIER AND PIPE TO S0IL POTENTIAL (CATHODIC PROTECTION)

AREA : NAVA NAKORN INDUSTRIAL ESTATE
TEST EQUIPMENT : 1. DMM ; FLUKE SERIAL NO. 28090170
2. Reference Electrode : CuCusd [0 AgAGC!
3. Clamp Meter: ___FLUKE 325 . SERIAL NO. _28060329WS
Nate: anmay ¢ W= fudlonah, 0 = fuuds, RC = nuuseun, RA = nuus ags, RL = nuugni Y = Yes, N = No
TRANSFORMER RECTIFIER
Input Output PIS TapStaws | 2| Condition {Y/N)
Date TAG No. | LOCATION E Remark
WVac (V) lac(A) Ve (V) Ide(A) | on Vdc(-V) | off Vdel-V)| Set Point | © Fuse Breaker
100222 |cA-TR-10-000] OTS NVK 2.36 0.12 1.102 0.5 1.084 1.03 13 ¥ ¥ ¥
PIPE TO SOIL POTENTIAL
Criterion : P/S off DC =850 volt
PIPE TO SOIL POTENTIAL (P/S)
@ | Condition (¥IN)
Date TAG No. LOCATION on DC off DC AC £ Remark
2
-V ) V) Test Post| Guard




OP-FO-013-03

NVEK Road 5/6 #iafi NVK Road 16 3 wiasalyl)

Work Order ; PM22-000386
0 ptt PM / Work Order Wok Orde Deige 2002/2022
NGD Work Request No ;.
i Depl.:  NZ-FL
Customer / Tag: NAVANAKORN paHiIRCaHES
Pipeline Teumiia
Code: - Request Dept.
Mame: -
Wark Type : ™ | CostCenter 1 NG-NVK Priority :
Problem / Job Detail
PM-NG-NVE-Cathodic Protection-6M
| Estimate Start | Finish PM Code | Persan
| ovoszoz | [ 31032022 | NG-NVK-CP-6M | angdng dang
Actual Start | Actual Finish Turbine/Rotary Gas Meter [ndex :
|'_ .':sfgg I o0 i =| |"5 |2z I 17:00 Corected Volume Index :
Cause Code : Action Code :
Code/Name Normal  Abnormal Remarks
1) 060 ROO1 CPTEST POST No.l Steel 12 inch nuwmfnunazalsy (] PR et T T W,
(20.5032) INLET OTS NVK
2) 060 ROO1 CPTEST POST No.2 Steel 12 inch nuuiBuunanausu e o @ -
(80.5032) OUTLET OTS NVK
3) 060 ROG! CPTEST POST No.3 Steel 12 inch auuiSuunaasnls & 0 o
(au.5032)
4) 060 ROOI CPTEST POST No.d Steel 12 inch oumBnunaasulan & O e
(at.5032)
5) 060 ROO1 CPTEST POST MNo.$ Steel 12 inch snuvuaaaaulas ® 0O
{an.5032)
6) 060 ROO1 CPTEST POST No.6 Steel 12 inch auuiBouasasids 2 0O
(au.5032)
7) 060 ROD] CPTEST POST No.7 Sicel 12 inch nuufounaasnlm =d m]
(an.5032)
8) 060 ROOI CPTEST POST No.8 Steel 12 inch numfuunanalsy g/ 5 [ e -
(0.5032)
9) 060 ROOI CPTEST POST No.9 Steel 12 inch numBuuaasanlsy Q’ (u] S
(B0.5032)
10) 063 ROG! CPDC DECOUPLER No.| Steel 12 inch nuuSouaasalm af o N
(an.5032) INLET OTS NVK
11) 063 ROO1 CP DC DECOUPLER No.2 Steel 12 inch nuumfounaaaanln g" [m] =
{20.5032) OUTLET OTS NVK
12) 062 ROO1 CP Insulation Flange No.| Steel 12 inch numiounaasuln 4l m]
{a0.5032) INLET OTS NVK
13) 062 ROO1 CP Insulation Flange No.2 Steel 12 inch suwBouasaalsy E{ a
(80.5032) OUTLET OTS NVK
14) 060 ROD2 CPTEST POST No.10 Steel 12 inch NVK ROAD | (tha #uun e 0 =
NVK Road 5/6 fiafit NVK Read 16 2 vasa'lyl)
15) 060 R0O02 CP TEST POST No.11 Steel 6 inch NVK ROAD 1 (2 Huan & m]
NVK Road 5/6 dfadu NVK Road 16 82 niasate) TOSTEM2
16) 060 R002 CPTEST POST No.12 Steel 12 inch NVK ROAD 1 (234 fluun o @ B

OP-FO-013-03

PM / Work Order

@
NGD

Waork Order ; PM22-000386

Work Order Date © 28/02/2022

Work Request No :

Customer / Tag: NAVANAKORN

Maintenance Dept. ;- NZ-PL
Pipcline Tiunda

Code: -
Name @

Request Dept.

Work Type : P CostCenter 1 NG-NVK

Pricrity @

Problem / Job Detail
PM-NG-NVK-Cathodic Protection-6M

Start Finish

PM Code | Persan

01032022 | 31032022 |

NG-NVK-CP-6M | ndnd Aang

Actual Finish

Turbine/Rotary Gas Meter Index :

|
|
Actual Start |
[

|[=/22 | Qoo si[322 ] (7100

Corrected Volume Index :

Cause Code

Action Code

Code/Name

i X

Abnormal Remarks

17) 060 RO02 CPTEST POST No.13 Steel 12 inch NVK ROAD 1 (239 Auon

NVK Road 5/6 dadu NVK Road 16 &2 wiasaivl)

18) 063 ROD2 CP DC DECOUPLER No.3 Steel 6 inch NVK ROAD | (t
Hugn NVK Road 5/6 Fafi NVE Road 16 fa wiaseld) TOSTEM2

19) 063 ROOZ CP DC DECOUPLER No.4 Steel 4 inch NVK ROAD | (tha
Hutin NVK Road $/6 dafu NVE Road 16 & vrasalul) TOSTEMI

20) 062 R0O02 CP Insulation Flange No.3 Steel 6 inch NVK ROAD 1 (2ha Huun

NVK Road 5/6 diarfu NVK Road 16 fia wiesalvl) TOSTEM2

21} 062 RODZ CP Insulation Flange No.4 Steel 4 inch NVK ROAD | (2ha fuwn

NVK Road 5/6 dfarfu NVK Road 16 fa wiesalvl) TOSTEMI

22) 060 RO03 CPTEST POST No.16 Steel 10 inch NVK ROAD 5/ INLET

PRS4

23) 060 ROO3 CPTEST POST No.17 Steel 10 inch NVK ROAD 5/6 OUTLET

PRS4
24) 060 RO03 CPTEST POST No.18 Steel 6 inch NVK ROAD 5/6

25) 063 R003 CP DC DECOUPLER No.6 Steel 6 inch NVK ROAD 5/6 INLET

PRS4

26) 063 ROO3 CP DC DECOUPLER No.7 Steel 4 inch NVK ROAD 5/6

OUTLET PRS4
27

PRS4

28) 062 ROD3 CP Insulation Flange No.7 Steel 4 inch NVK ROAD 56 OUTLET

PRS4

29) 060 RO09 CPTEST POST No.19 Steel 6 inch NVK ROAD § (dharenine

NVK Road 5/6 fla NVK Road 5/5)
30

NVK Road 5/5 fla NVK Road 10)

31) 060 ROIS CPTEST POST No.22 Stecl 6 inch NVK ROAD 5 (thasewing

NVK Road & fa viauf NVK)

32) 063 ROIS CPDC DECOUPLER No.B Steel 4 inch NVK ROAD 5

=

(2397EWd19 NVK Road 8 fla wiauh NVK) NGV NVNIBANGCHAK)

33) 062 ROIS CP Insulation Flange No.8 Sieel 4 inch NVK RDAD 5

062 ROO3 CP Insulation Flange No.6 Steel 6 inch NVK ROAD 5/6 INLET

060 ROI0 CP TEST POST No.20 Steel 6 inch NVEK ROAD § (thatewing

& fanad |

RERRQY Y] Y R AR QR O
0O 0O0OO0ODO0ODOOOODO oOoD OO oo o o

trharznda NVK Road 8 Ba waauf NVK) NGV NVNIBANGCHAK)




OP-FO-013-03

Waork Order : PM22-000386
@ pit PM / Work Order Work Order Date : 28/02/2022
NGD Work Request No @
Customer / Tag:  NAVANAKORN Ml PR NETL
Pipeline Tehanfla
Code: - Request Dept. @
Name :
Work Type : PM CostCenter :  NG-NVK Priority =
Prablem / Job Detml
PM-NG-NVE-Cathodic Protection-6M
[ Estimate Start | Estimate Finish [ PM Code [ Person |
| ovoszozz | | sweszenz | | NG-NVK-CP-6M | anging Aans |
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
{I13/2¢ | 9t00 [ =1 7372: | (F:00 Correeted Valume Index -
Cause Code 2 Action Code :
CodeMName Normal b 1 Remarks
34) 060 ROZ1 CPTEST POST No.24 Steel 6 inch ouuvmaToBu (HW#1) E/ [m}
35) 060 RO21 CP TEST POST No.2$ Steel 6 inch nuuvmaToBu (HWitl) NGV [3’ (m]
NVN2
36) 060 RO21 CPTEST POST No.26 Steel 6 inch ouvuvmaTofu (HW#1) =8 O
37) 060 RO21 CPTEST POST No.27 Steel 6 inch owuvmaTofiu (HW#1) =g m)
NIKKEI SIAM
38) 060 RO21 CPTEST POST No.28 Sieel 6 inch ouunmaTofiu (HWill) =8 m]
39) 063 RO2I CP DC DECOUPLER No.9 Steel 6 inch nuuwwaToBu (HW#1) (=g o
NGV NVN2
40) 063 R021 CP DC DECOUPLER No.10 Steel 6 inch nuuvwaTufu (HWH) 37 (m]
NIKKEI SIAM
41) 063 RO21 CPDC DECOUPLER No. 11 Steel 4 inch nuvmwaTudu (HWr1) =g O
KANOM SAKOL
42} 062 R021 CP Insulation Flange No.9 Steel 6 inch auvwnaToSu (HW#1) = 0O -
NGV NVN2
43) 062 RO21 CP Insulation Flange No. 10 Steel 6 inch ouuwmaTou (HWe1) =g a e =t
NIKKEI SIAM
44) 062 R021 CP Insulation Flange No.11 Steel 4 inch nuuvmalofiu (HW#1) =8 o e
KANOM SAKOL
45) 060 R025 CPTEST POST No.14 Steel 12 inch NVK ROAD 16 (thomwin (37 ()
NVK Road | fia NVK Road 11)
46) 060 R025 CPTEST POST No.15 Steel 12 inch NVK ROAD 16 (themswin - (37 o
NVK Road | fia NVK Road 11)
47) 063 RO25 CP DC DECOUPLER No.5 Steel 4 inch NVK ROAD 16 er o
(1799291 NVK Road 1 fl3 NVK Road 11) NESTLE'
48) 062 RO25 CP Insulation Flange No.S Steel 4 inch NVK ROAD 16 E/ ]

(1re5end1e NVK Road 1 fia NVK Road 11) NESTLE

OP-FO-013-03
Work Order : PM22-000388
@ Pﬂ PM l Work Order Work Order Date : 280212022
NGD ‘Work Request No :
Customer/ Tag :  NAVANAKORN MaivigpancoDepr.. <NE-FL
Pipeline Trhunila
Code: - Request Dept. :
Name: -
Work Type : ™M CostiCenter 1 NG-NVK Priority :
Problem / Job Detail
PM-NG-NVK-Transformer Rect
[ Start | Finish [ PM Code | Person
[ omoaznzz ] BT [ NG-NVE-TR-IM | ningdnd Aang
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
S0/3 /22| 15 0O | 3o0/3/ 22 | \&6!00 Corrected Volume Index :
Cause Code : Action Code :
CodeMame Normal  Abnormal Remarks
1) 060 ROOT CP Transformer Rectifier No.| auwfinuaaaaila (aw.5032) [3/ [m)
OTS NVE




@ OP-FO-060-04

TRANSFORMER RECTIFIER AND PIPE TO SCOIL POTENTIAL (CATHODIC PROTECTION)

@ pre OP-FO-060-04
NGD

TRANSFORMER RECTIFIER AND PIPE TO SOIL POTENTIAL (CATHODIC PROTECTION)

AREA :

NAVA NAKORN INDUSTRIAL ESTATE

SERALNO_ 28090170

TEST EQUIPMENT : 1. DMM :  FLL
2. Reference Electrode : CwCuSO4 [0 AgAGT
3. Clamp Meter :_ FLUKE 325 _ SERIAL NO.__ 28060320WS

Note: anmiy : w=Auilonal, D = Auwdy, RC = nuuagunda, RA = nuuasg, AL = AuNgN Y= Yes, N=No
TRANSFORMER RECTIFIER
Input Output PIiS Tap Stalws | 2 Conditian (Y/N)
Date TAG No. | LOCATION 1 Remark
Vac (V) lacia) Vdc (V) 1dc(A) | on Vactv) | aff Vde(-v) | /Set Point | & Fuse | Breaker
PIFPE TO SOIL POTENTIAL
Criterion : P/S off DC >850 volt
PIPE TO SOIL POTENTIAL (P/S)
- Condition (YN}
Date TAG No. LOCATION on DC off DC AC £ Remark
(2] (2] (V) e Test Post| Guard

180322 | CP-RO3-018 MPL NV meatiu PRSS KP 04015 1.170 1.150 0.29 D Y AR
180322 | CP-RO3-019 MPL NVK KP 0+200 1.084 1.075 0.23 D ¥
1810322 | CP-R010-020 MPL NVK KP 14000 1.174 1.168 023 |D ¥ Y ffae
180322 | CP-RO18-021 MRS NGV Bangchak KP 14700 1.212 1.204 o7 |W ¥ ¥ fdne1
180322 | CP-RO18-022 MPL NVK KP 24300 1177 | 1.165 | g25 |D| ¥ ¥
180322 | CP-RO18-023 MPL muminy KP 24950 1171 1.162 0.28 D Y ¥ ama1a
190522 | CP-ROZ1-024 MPL mnmma KP 34075 1272 1.16 1080 |RC| ¥ Y |lilmtest
1a0322 | CP-R0O21-025 MRS NVN 2 {Super) 1.194 1.18 081 (W Y Y fARnana
1a0322 | CP-R021-026 MPL U-TRUN aaniiaddu KP 44000 1.214 1.202 004 | D Y ¥ FEm1
tanaze | CP-RO21-027 MBS NIKE! KP 44086 1.183 1.174 o000 | D Y ¥ AAma1e
1ev3ee | CP-RO21-028 MRS KANOM SAKOL 1.181 1172 | o210 |RC| Y Y  |ifymtest

AREA : NAVA NAKORN INDUSTRIAL ESTATE
TEST EQUIPMENT : 1. DMM :  FLUKE SERIALNO., 28090170
2. Reference Electrode : O Agace
3. Clamp Meter : FLUKE325 SERIAL NO. _ 28060329WS
Nole: andu ;W= Audenab, D = Auiks, RC = nuunsunda, RA = nuusaes, RL = uugnda ¥ = Yes, N = No
TRANSFORMER RECTIFIER
Input Dutput PIs Tap Status Eﬂ Condition (Y/N)
Date TAGNo. | LOCATION = Remark
Vac (V) tactA) | Ve (v) ide(a) | on vde(v)| off vaei-v)| /setpoint| S | Fuse | Breaker
310322 |or-TR-10-000] OTS NVK 237 0 1171 0.08 0.870 0.869 13 ¥ f ¥
PIPE TO SOIL POTENTIAL
Criterion : P/S off DC >850 volt
PIPE TO SOIL POTENTIAL (P/S)
- Candition (¥/N)
Date TAG No. LOCATION an DC off DC AC = Remark
-V} V) -v) ® Test Post| Guard

*31/03/22 CP-R0O01-01 OFS INLET 0.967 - oza | D Y
31/03/22] CP-R0O01-02 O7S QUTLET KP 04000 1118 | 1115 | o056 | D ¥ -
*31/03/22 CP-R001-03 MPL (Foamin BOND PTT 1.132 1.131 0.119 | D Y ¥ -
‘31/03/22 CP-R001-04 MPL 1§ KP 0+432 1.219 1.214 ogs0 | D Y Y -
‘31/03/22 CP-RO01-05 MPL (Foamin KP 14195 1.145 1.140 0217 | D Y 4 B
“31/03/22] CP-R0O01-06 MPL (TBarin-m187 KP 14252 1.158 1.147 | p3z25 | P Y Y
*31/03/22 CP-ROQT-Q7 MPL (Fan-AT07 KP 14850 1.149 1.138 0215 | D ¥ ¥ -
‘310322 CP-R001-08 el Foasn-luringses KP 14903 1.152 1.145 0318 | D } ¥ -
‘31/0322 CP-RO0T-09 MPL iTparin $1efnid kP 24724 1167 1161 0970 | D 14 ¥
*19/03/22 CP-RO02-10 MPL NV 1l TOSTEM KP3+061 1.155 1.148 1020 | D Y Y -
*18/03/22 CP-RO02-11 MRS TOSTEM 1 1.115 1.108 1.215 |RC Y Y
*18/03/22 CP-RO02-12 MRS TOSTEM 2 1.121 1.114 post | D ¥ ¥ -
180322 CP-R002-13 MPL vk k1 TOSTEM KP3+538 - - e} Y ¥ fen
*18/03/22 CP-R003-14 PRES INLET KP 44443 1.267 1.242 0312 | D 3
18/03722 CP-R003-15 PRS? OUTLET 1.267 | 1241 | p1oo |D| ¥ < >
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OP-FO-013-03

Work Order PM22-000797
@ ptt PM / Work Order Work Order Date : 011052022
m Work Request No
Customer/ Tag:  NAVANAKORN oL R
Pipeline Towiwmfla

Code: - Request Dept

Name: -

Wark Type P CostCenter - NG-NVK Prionty

Prablem / Job Detml

PM-NG-NVE-Leak Survey-1Y
[ Estimate Start [ Estimate Finish [ PM Code | Persan
| owwszoz2 ] [ | NG-NVK-LEAK-1Y | mngind fns

Actual Start Actual Finish Turbine/Rotary Gas Meter Index :

(/47 2] 960

|
| Po/&722] 19F:00

Corrected Volume Index

Cause Code

Action Code

Code/Name

z
]

mial

Abnormal

Remarks

88) 091 RO28 Main Pipeline HDPE 110 mm NVK ROAD 13

89) 091 RO28 Main Pipeline HDPE 63 mm NVK ROAD 13

90) 091 RO28 Service Pipeline HDPE 63 mm NVK ROAD 13 SUM HITECH |

91) 091 RO29 Mam Pipeline HDPE 160 mm NVK ROAD 16 {theszwine NVK

Road 15 fia NVK Road 19)

091 RO29 Main Pipeline HDPE 63 mm NVE ROAD 16 (dhaszwite NVR

Road 15 fia NVE Road 19)

051 RO30- Main Pipeline HDPE 160 mm NVE ROAD 19 (dhemwine NVK

Road 16 fia NVK Road 20)

091 RO30 Main Pipeline HDPE 110 mm NVK ROAD 19 (dwsewin NVE

Road 16 fla NVK Road 20)

091 RO31 Main Pipeline HDPE 110 mm NVE ROAD 19 (1 Hunn NVE

Road 16 dadu NVK Read 19 fia wiasnidl)

091 RO31 Service Pipeline HDPE 110 mm NVK ROAD 19 (1 Suun NVK

Road 16 dafu NVK Road 19 fia wiarn i) SODICK

091 RO32 Main Pipeline HDPE 110 mm tao KITAMURA

091 RO32 Service Pipeline HDPE 63 mm Han KITAMURA KITAMURA

091 RO33 Main Pipeline HDPE 110 mm NVK ROAD 20 (4 Auun NVE

Road 19 dafu NVE Road 20 s Tsodwimindo)

100) 091 RO33 Main Pipeline HDPE 63 mm NVE ROAD 20 (139 uun NVK
Road 19 dafdu NVK Road 20 fia Tsaddmindo)

101) (41 RO33 Service Pipeline HDPE 110 mm NVE ROAD 20 (439 Auon NVE
Road 19 dafy NVE Road 20 s Tsouvimindo) APOLLOTEX

102} 0491 RO34 Mun Pipeline HDPE 160 mm NVE ROAD 19 (1a5tmia NVEK
Road 20 fia NVE Road 24)

103) 091 RO34 Muin Pipeline HDPE 110 mm NVK ROAD 19 (hantwing NVK
Road 20 fia NVK Rond 24)

104) 091 R0O35 Main Pipeling HDPE 110 mm NVEK ROAD 20 (#a1:uis NVK
Road 19 fia NVK Road 1)

105) 091 RO35 Muain Pipeline HDPE 63 mm NVK ROAD 20 (dhassuitg NVE
Road 19 fia NVE Road 1)

106) 091 RU35 Service Pipeline HDPE 63 mm NVK ROAD 20 (thassning NVE
Road 19 fla NVE Road 1) K1 Marketing

92

93

94

95,

96,

97)
98)
99)

Qa8 8 ]8R] a8 § ] § Q] 00RY

DODO0ODDODOODODOOODODD OOODO 0O 0OOO0o

OP-FO-001-02

LEAK SURVEY REPORT

|Z HOPE

. |ZI STEEL

NVK

Laser Methane mini

Gas Delectar :

AREA :

020000547

SERIAL NO.

TEST EQUIPMENT :

534346

Gasurveyor (GMI)

= Yes, N=No

Y

Nate :
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PTT Natural Gas Distribution Co., Ltd.

OP-FO-091-02
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PM / Work Order

OP-FO-013.03
Work Order WO22-000057
Work Order Date © 01/05:2022

Work Request No

P PTT Natural Gas Distribution Co., Ltd.
@NGD

UHUNASNASIIRBLNISHIIUA U BR85S 8 TR

Tusygriienassd | XX X X |

Auf 31 / 05 /65 | 18 09.00-17.00 |

Fabnunis [ NAVA NAKORN INDUSTRIAL ESTATE |
SIMNUAANNSATIRADUMSNNUMBLUM BT a ST R

1. AP ATE I AN TN oo YanrdnsasmeasasLIEn warning Sign board Tasinnisteantauaiiiuayie

Tufian duau 12 A suuentian B4 3 fw ouiouss 1 82 s/ ovaiouAs 5 36 M/ ouuuauas 7 31 diu

OuLNAMAT 12 1 10U/ DUMMANRT 14 T2 A/ 0UMAMARTIEU 3 M. .o esiaasissisiinns

Customer/ Tag :  NAVANAKORN Mahoicnce Dept,: "HE-PL
Pipeline Taumila

Code Request Dept NZ
Name Gas Station, Pipeline Touwmila
Work Type P | CostCenter - NG-NVK Prioriy
Problem / Job Detal
Warning Sing Post

Estimate Start | Estimate Finish | PM Code | Person

oos20r | ok o0 [ sies0z | im0 | | minyind fang
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
|I6122 | F:00 | 8li61ne | oo Corected Volume Index ©
Cause Code Action Code
CodeName Nomnal — Abnormal Remarks

1)  Warming Sing Post

a

3. PUNIRTISATULUIYE

« uwviadaiTTssINTIR n D Tunf weanewg
« veramidnlndifus 1ni El Lidnd oo
« thauaaswnisiefite Uni D Thdndi  wnoon
« anmiuspdeninesey WHIBMA
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OP-FO-032-05




Tuggdoudaneihodauruiviadry uuns

Tuasdougdandihowisusuiviadig uuas

i i
Location| &1&u HDPE STEEL Root Road FICTURERHOTE
Main Service Main service
NVK 1 1 - - - RO22 NVK 1 LEIUAATN
NVK 2 1 - - - ROO2 NVK 1 W@uanim
NVK 34,5 3 - N

Location HDPE STEEL Root Road PICTUREENOTE
Main | Service Main | service
NVK LEWANTI/VREN
NVK 1 - - - l RO14 NVK 7 ww@uand/Anau
NVK 1 - - - [ RO16 NVK 12




Tuasdoudamarihmdavuwiviadia uiueas

Location| @1eiu HDPE STEEL Root Road PICTURE&NOTE

Main | Service | Main | service

NVEK 11,12 2 - - - RO13 NVK 14 L@Inans/Mnay

ne [134as] - [ - ] 3
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OP-FO-013-03

PM / Work Order

@
NGD

Work Order : PM22-000100

Work Order Date 04/01/2022

Work Request No

Customer / Tag: NAVANAKORN

Maintenance Dept NZ-PL

Pipeline Tehnwila

Code: -
MName: -

Request Depy

Wark Type M ] CostCenter 1 NG-NVK

Priority

Problem ( Job Detal
PM-NG-NVE-Monthly Servey-1M

Start

PM Code

Estimate Finish |

| Person

31012002 | |

NG-NVK-SURVEY-1M |

mndng Aang

Actual Start Actual Finish

Turbine/Rotary Gas Meter Index :

|
ovol02z |
|
|

11 Tze [ oo ETIEF I

Corrected Volume Index -

Cause Code

Action Code :

CodeName

Mormal

Abnormal Remarks

1
2)

3)
4)
5)
6)
7
8)
9)

10)

11)
12)
13)
14)
15)
16)
17)

18)

19)
20)
21)
22)
23)

24)

032 RO0I MVK ROUTE | ouwtBuunaaanlsu (au 5032)

032 RO02 NVK ROUTE 2 NVK ROAD 1 (29 fusn NVK Road 5/6 darfy
NVK Road 16 fia wisnil)

032 ROO3 NVK ROUTE 3 NVK ROAD 56

032 ROD4 NVK ROUTE 4 NVK ROAD D1

032 ROOS NVK ROUTE 5 NVK ROAD D3

032 RO06 NVK ROUTE 6 NVK ROAD D6

032 ROO7 NVK ROUTE 7 NVK ROAD D5

032 ROOS NVK ROUTE 8 NVK ROAD D4

032 RO0S NVE ROUTE 9 NVK ROAD $ (1h07:m7710 NVK Road 56 fia
NVK Road 5/5)

032 ROI0 NVK ROUTE 10 NVK ROAD § (1958w NVK Roead 5/5 fia
NVK Road 10)

032 RO11 NVK ROUTE 11 NVK ROAD D5/5

032 ROI2Z NVE ROUTE 12 NVK ROAD 5/3

032 R013 NVK ROUTE 13 NVK ROAD 14

032 ROI4 NVK ROUTE 14 NVK ROAD 7

032 RIS NVK ROUTE 15 NVK ROAD 10

032 RO16 NVK ROUTE 16
032 RN NVK ROUTE 17
NVE Road &)

032 RO1E NVK ROUTE 18
WAL NVK)

032 RO19 NVK ROUTE 19
032 RO20 NVK ROUTE 20
032 RO21 NVK ROUTE 21
032 RO22 NVK ROUTE 22
032 RO23 NVK ROUTE 23

NVE ROAD 12
NVK ROAD 5 (1hasewing NVK Road 10 fia

NVE ROAD 5 (2hasewing NVK Road 8§

NVE ROAD 8

NVK ROAD 4 & NVK ROAD 41
auunnaTofu (HW#1)

NVE ROAD 54

NVK ROAD 1 (1 duun NVK Road 5/6 dinfiu

NVE Road 16 fla NVK Road 20)

032 R024 NVK ROUTE 24 NVK ROAD 20 (2412 fun NVE Rood 1 day
NVK Road 20)

8 RRRAR R GGFRRER { IGRRINY §Y
0O 00000 0O 0O00O0OO0O0O0 O OoOoooooo oo

OP-FO-013-03
Work Order : PM22-000100
pitt PM / Work Order Work Order Dae - 041012022
NGD Work Request No :
Customer / Tag :  NAVANAKORN Milgemace Doges  NefL
Pipeline Toumila
Code: - Request Dept.
Mame © -
Work Type PM | CostCenter : NG-NVK Priority
Problem / Job Detail
PM-NG-NVE-Monthly Servey-1M
[ Estimate Start [ Estimate Finish PM Code [ Persan
[ ovoraczz | | NG-NVK-SURVEY-1M | mndne fng
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
111le: | 9o | Siflfee | Hi60 Corrected Volume Index |
Cause Code Action Code
Code/Name Mormal  Abnormal Remarks
25) 032 R025 NVK ROUTE 25 NVK ROAD 16 (thasewing NVK Road | fla 2" 0
NVK Road 1)
26) 032 R026 NVK ROUTE 26 NVK ROAD 16 (thasewing NVK Road 11 fia =8 (m] _
NVK Road 15)
27) 032 RO27 NVK ROUTE 27 NVK ROAD 11 E], a o
2B8) 032 RO28 NVK ROUTE 28 NVK ROAD 13 E’ (]
29) 032R029 NVK ROUTE 20 NVK ROAD 16 (1wnwin NVK Read 1560 (7 [ B
NVE Road 19)
30) 032 RO30 NVK ROUTE 30 NVK ROAD 19 (zhesswinw NVK Read 1660 (77 (]
NVK Road 20)
31) 032 RO3I NVK ROUTE 31 NVK ROAD 19 (29 dusn NVK Road 16 dafy =7 (u]
NVEK Road 19 fia vasniv)
32) 032 RD32 NVK ROUTE 32 fau KITAMURA 0 e s
33) 032 R033 NVK ROUTE 33 NVK ROAD 20 (19 Auun NVE Road 19 dady I~ (m] e
NVK Road 20 fis Tseunwiaindo) T
34) 032 RO34 NVK ROUTE 34 NVK ROAD 19 (1h9s3wi NVK Road 20 fia g/ a
NVK Road 24)
35) 032 R035 NVK ROUTE 35 NVK ROAD 20 (1952w NVK Road 19 fis g’ (]
NVK Roud 1)




OP-FO-013-03

Work Order : PM22-000232
@ prt PM / Work Order Work Order Date: 310172022
NGD ‘Work Request No :
Customer / Tag: NAVANAKORN MakhaoceDepl:  NedfL
Pipeline Tanwia
Code: - Request Dept. :
Mame: -
Work Type : PM | CostCenter :  NG-NVK

Problem / Job Detail
PM-NG-NVK-Monthly Servey-1M

[ Estimate Start | Estimate Finish | PM Code [ Person
| ovo2zoez | | 2mioo2022 | | NG-NVK-SURVEY-IM | mngdng foans
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
112 122 | 9-00 [2%j2(29] 1Hoo Corrected Volume Index :
Cause Code : Action Code :
Code/Name Normal  Abnormal Remarks

1) 032 RO0I NVK ROUTE | nuulfuunaoailsy (an,5032)

2) 032 ROO2 NVK ROUTE 2 NVK ROAD | (zha duun NVK Road 5/6 dafu
NVK Road 16 fia vsalu)

3) 032 ROO3 NVK ROUTE 3 NVK ROAD 5/6

4) 032 ROO4 NVK ROUTE 4 NVK ROAD DI

5) 032 RO0S NVK ROUTE 5 NVK ROAD D3

6) 032 RO06 NVK ROUTE 6 NVK ROAD D6

7) 032 ROO7 NVK ROUTE 7 NVK ROAD D5

8) 032 RODS NVK ROUTES NVK ROAD D4

9) 032 RO0Y NVK ROUTE 9 NVK ROAD 5 (22975719 NVK Road 5/6 fia

NVK Raad 5/5)

032 RO10 NVK ROUTE 10 NVK ROAD 5 (179781119 NVK Road 55 fia

NVK Road 10)

11) 032 ROI1 NVK ROUTE 11 NVK ROAD D5/5

12) 032 R0O12 NVK ROUTE 12 NVK ROAD 53

13) 032 ROI3 NVK ROUTE 13 NVK ROAD 14

14) 032 RO14 NVK ROUTE 14 NVK ROAD 7

15) 032 RO1S NVK ROUTE 15 NVK ROAD 10

16) 032 RO16 NVK ROUTE 16 NVK ROAD 12

17) 032 ROITNVK ROUTE 17 NVK ROAD 5 (1h93w313 NVK Road 10 fia
NVK Road 8)

18) 032 ROIS NVK ROUTE 18 NVK ROAD 5 (179530710 NVK Road § flo
Wi NVK)

19) 032 ROI9 NVK ROUTE 19 NVK ROAD 8

20) 032 RO20 NVK ROUTE 20 NVK ROAD 4 & NVK ROAD 4/1

21) 032 R021 NVK ROUTE 21 nuuwwaTofu (HW#1)

22) 032 RO22 NVE ROUTE 22 NVK ROAD §/4

23) 032 R023 NVK ROUTE 23 NVK ROAD 1 (1ha dunn NVK Road 5/6 dafy
NVK Road 16 & NVK Road 20)

24) 032 RO24 NVK ROUTE 24 NVE ROAD 20 (tha Husn NVK Road | dafy
NVK Road 20

10

=

] (RRRY R RRARRRE { RAYFRAR BR

(m} L'.IDIQ\EEI 0O oooo0oO0O0 0O ooooooo oo

OP-FO-013.03
Work Order ; PM22-000232
pit PM / Work Order Work Order Dase: 310172022
NGD Work Request No
Customer / Tag: NAVANAKORN Wamimaioo Diepl. . (NE-El
Pipeline Tyuwwiia
Code: - Request Dept. :
Name: -
Work Type : PM | CostCenter :  NG-NVK Priority :
Problem / Job Detail
PM-NG-NVK-Monthly Servey-1M
[ Start | Finish | PM Code Person
| ooz | | 2s022022 | | NG-NVK-SURVEY-IM | moudng Aang
Actual Start | Actual Finish Turbine/Rotary Gas Meter Index :
/2799 | 9’00 | 25/ 242 | (Fi100 Corrected Volume Index :
Cause Code : Action Code :
CodeName Normal  Abnormal Remarks
25) 032 R025 NVK ROUTE 25 NVK ROAD 16 (1ha5¢u71a NVK Road | fia er [m] »
NVK Road 11)
26) 032 RO26 NVK ROUTE 26 NVK ROAD 16 (1195:W710 NVK Road 11 fia =g o
NVK Road 15)
27) 032 R027NVK ROUTE 27 NVK ROAD 11 ug [m]
28) 032 RO28 NVK ROUTE 28 NVK ROAD 13 & 0O
29) 032 RO29 NVK ROUTE 29 NVK ROAD 16 (1haremita NVK Road 15 fa o o
NVK Road 19)
30) 032 RO30 NVK ROUTE 30 NVK ROAD 19 (1h958M713 NVK Road 16 fia = d ]
NVK Road 20)
31) 032 R031 NVK ROUTE 31 NVK ROAD 19 (2129 #uun NVK Road 16 dafiu (4l o
NVK Road 19 Bowset —— = e
32) 032 RO32 NVK ROUTE 32 wian KITAMURA 8 0O
33) 032 R033 NVK ROUTE 33 NVK ROAD 20 (119 Auun NVK Road 19 dafy o o
NVK Road 20 fia Trounlaumdu)
34) 032 R034 NVK ROUTE 34 NVK ROAD 19 (1h95em110 NVK Road 20 fia m’ [m] T
NVK Road 24)
35) 032 R035 NVK ROUTE 35 NVK ROAD 20 (1305ew119 NVK Road 19 fia Cg/ ] s s e ”
NVK Road 1)
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pit UFEN Uav, aminangessNgia A0 VP<BX- MdW
' NGD PTT Natural Gas Distribution Co., Ltd.

Tuaygaiaulaate (EXCAVATION PERMIT) Feuudl 12 deu 0w, 282, g O

Q
Taquseaed : L. ﬁ0151+wfwm : 3””"-"‘?71(1‘"'-" ........................... [ 127 SKetoh/ Drawing FWLLL ......o..ooosce oo

-umm'l'niq:-qm ndaxenaxan (e . OO0 A4 %O,

FURIRZUBEIFITII T +vvvvvoevesessessesssessssessessssesseessoesssesseseesesseesesees e s eeseseses oo eesee s et eeee e s e es e ee s e s e ee et et oeee e e e e LA et s et e b ee et e et
o e ‘J ° a J - 3 2 173 o dl - s
AL TURBUNITANY funsefanaazifintiule dauuzriniien iR
- :
{ N5 m0N AW dAE AU | g Bt PHZLT prBamnIor L v Amen G & PIPK LOCRTOR G171 90HBASON
T
- [} !
PS-BATLT s iarin wedm saps st s adataasinl
e
[ ] %1 JSA isIFNATNENATTUML [] ﬂ?:-quél.mé’ummﬂ'lﬁﬁ’ué‘ﬂﬁu‘ﬁmuﬁau@mw

3

—= P d a4 e my s ;
(A 1. fanewedia iy aretnsdmi anewresiiedn vieagliiuiniiga @lifdwllde 4)

[ 12 fesspaznl wgaanenssualwin uaziisdhamaunsinuensyy
o o ;e P P
[ 13 vATesmneuaassumiaidaEuiauiosudn
P = e
[ A4 1Bniazgeiiansinii arsiife veszuusisisngling
[ 15 AuusieeflnmsnaladiuRUAR T2

o e o = m
[ A 6. AusasdidrdliinFadamiinfedesquarnsl iRy

[17. Q’mﬂumwﬁmﬁml‘l"wﬂfzﬁ'umnLm:ﬁm"ﬁlﬂwmmﬁ‘aulﬁtﬁu'lv'h'fmw fnidio L feuBnen | sewinaham
ARBALIATIAUNINIUITUEUAT r'h-nﬁ?s’lﬂ < 10%LEL

[ 18 sfludasldguneningadn [ ] frafaly vie [ ] asaadn 02 H?;::E?WW 195-235 %

[ 7 9. FRFMUATIHI © oo

V] wuanilade [ ] udumnilaris [ 1 Asauy/gay [ ] gunsnflesrfuniaiuvmnela [ 1vnde/daniisds [ ] Gas Detector

[ 1gadaeiudy arsail [ ] qailewia/en [Afaavinnminman [ ]seawindart L

dwddnlalunuid Hididuadied 1BFBY
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o %4 N Y a
ZT?IJNﬂﬂ'lﬁ‘U1§Q§ﬂﬁ1ﬁﬂ1uﬂ1"ﬁﬁiﬁl‘lﬂﬂ
Y Y (24 a A a
Iﬂix‘]ﬂ1i'J1Q‘Vl@ﬂ1£Ifn"lﬂi‘i33»1‘]51ﬂﬂ§!3muﬂﬂl@ﬂﬁ1“r‘iﬂ§ﬁlu3uﬂi
a v o 1) (94 Aa o v
UIHN ‘IJVI‘VI. PIHUEYNIBBHITNYIN V1NA

STHINAADUNNIIAN DINGUIYY W.91.2565

agUmsduiivaummuwuingsSnuidilesiuamiimay OTS amiiMa4 PRS4 nazaeima MRS

Year 2022
Descriptions
1 2 3 4 5 6 7 8 9 | 10 [ 11 | 12
OTS NVK v v
PRS 4 NVK v v
MRS (TEP) v v
vinewma: 1. Y fe duiueuhyednudadleatu (M)

A o @ a9y @ o A
2. I:I 9 LLW“L!‘]_HEQSﬂHWLTQﬂﬂﬂﬂuﬂigﬂWHﬂ 3

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx -1
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@

N ~/
Forr  Matigeinwdalesiu (PM) aniifing OTS, PRS uay MRS Mfauas (NVK)
I — Year 2020 Year  ..2021..... Year 2022
TT2l2li4]16j86] 778 3[afse[ 7892 1]J2]3[4a]s5[6[7]8]9]10]11]12
000 |OTS NVK ' a Q al| | Q Q Q Q | a| | a
004 |PRS4nk | o | | a| Te| ] L el a| | [e| | [af Tal | Ta| | Te
worpoolNesTEmHA) | || | la| | | a 1ol a| | |a 1a | a] Teal | Te I Q
102-Po0| DAISIN a | ;_0 _ '_a“g ; al| | @), a Q q | [ a] Q || }»E ‘
103-P00| TOSTEM 5_{1 ! i ll Q a | , a | a | a Y(s) a | Q Yy [ | a } . a| | | _Q_i...__
105-Po0| TEP a [ al | ol T Tal | Q a| ‘a ; o | a I |
wamfwiomere 0| [0l N A A X O O O B 1
109-PO0|EPE Q a!l | e Q ' Q Q | ”_ow Q al| |
113-P00| YACHIYODA . a | I- o”'i :o ' Q ' @ | I o_“i I Q a| | |af
i L ! o Q B R L_ Q B i i o | @ o
116-P00| SIAM KUBOTA Q Q | | | Q] | @ | Q | a Q Q
ireofsausmmany | || | o OEEDEEOEEDEED
120-POO[LINSIN Q Q| Q Q bl Tal | ‘__0 |
?‘2.1'-F‘[’JEI. KAWASUMI _Q__} | ]T Q - | I ;E Q dl Q _O _ B
123-P00| BB SNACKS Q | @ Q| | Q Q Q|
| TOSTEM#2 | Q o a ol | el Tal
oo (| | [a o £ o Te
oejsonios _ Jal | ol fal | Jaf | tel T lel T Yol T Ta] | [of T
menissaons | | 18] . % Lol . |8 el | lel | |8 o | fal | }
130-P00| THA! BOND 5 Q| Q Q Q Q Q | ; Q Q | i Q
aorponaney || Lol Tl Tafwe] ef ol [ fel 4 fel T el | Jol ]
136-P00| KITAMURA cz! Q | Q | la| | oi a| | | Q| a| | Q| :0‘
Note: @3 Month Preventive Maintenance, Y(3): 3 Year Preventive Maintenance (and prove turbine gas meter at PTT OC)
gt
WA sTEN 1E a‘lw-ﬂ)_ % gumau = foLlR “*'q_"_'“““""q
( Tinrng Sund ) ( BvaAnG AR EIPA ) ( A oyl ) W, 2.
Al 20/12/62 il 20/12/62 A 23/12/62 uitlanfedt... 0.

OP-FO-012-05



@i

N

For-  Mathgednun@atasiiiy (PM) @annilfing OTS, PRS uaz MRS Wuiiuauas (NVK)
L Year 2020 Year 2021 Year
Code | Descriptions
1] 2[3]4[5][6]7][8]9]10]11]12 3145167189112 1]2]3]4 9 [10[11] 12
139-P00| METOXIDE Q ' a | Q Q f Q Q Q Q | Q
3 e | RS, — Ehrrats | - A t - i__ il e i - | S = | SN - :,.,_
140-POO| USHA STEEL a| | Q | Q ‘ | Q ‘ Q | |@ Q Q 1 ' a
e e e 0 T | SR P = . s el L e o Lo ? i) 3 (SR o) S
142-P00| SUM HITECH Q Q I Q | ’>o Q . Q Q Q | Q | a
143-P00| Earth (Thailand) Q [ a . Q| Q a | Q Q \ }> Q ' a Q | Q
rscazron| SUM HITECH 2 Q | a ' Q | Q Q | | a Q | Q
NI Fert=ait e i =il SRS e PR | PREEERE L | —  EEESSE, (15 - S = i — S -, - I
146-P00| Kanom Sakol a | Q Q Q Q ‘ | | Q Q ; Q
147-PO0|F.8B.(Thailand) Q I Q Q i Q | Q Q Q | Q Q
R . | | I | — b f— | I = B s _ A | e o
148-PO0|SAKU PRECISION Q | Q | e _ Q Q , Q - Q Q ‘ Q
i S (N N ) i | B I | N ] VSO EOUOUUN Cni [N N S B .
158-P00|KIJ Marketing Q Q Q | Q Q | : Q | | a Q | Q
it el 4 | S e _ - " i ) B S S| e - ey
162-PO0 | Mo Tochnoiogy mhasana) | Q | a Q | Q Q ;r*;a) ‘ Q | Q . ! Q
| | !
| 1 4 { 1 | i = =
L] | | | | |
- - | Al | boenrd | | . I -
: I . | i | | ‘ | ‘ | {
| | . | | - - \ -
| | . | | |
| = - e
+ - - - — 1 1 f i 4 e = 1 =
| 5 L . ‘ |
. T 11 | . |
i i | - : | \ | |
| L] N A A I L
e 7 R . ' L ‘ | . !
| : | | | . | | . |
Note: @: 3 Month Preventive Maintenance, Y(3): 3 Year Preventive Maintenance (and prove turbine gas meter at PTT OC)
e = — . e fo Ty
AN mm% Anumou O AN— Ao e
{ " L el
( finny dunduy ) ( InidAnA AduueAn ) ( adu iy ) wii.... 22 ...
A 20/12/62 A4 20/12/62 14 23/112/62 utlonfait... 0.

OP-FO-012-05



HMANHIN 3-3

A30eNABNAIMIINFITNHANUMHEITNYIA

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx
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[ i 2T B A LG Rl
e B VLl ke

NSRRGSRV R WS R R NECE RSN

— Deseugn V> !
.rf’ﬂ't‘ 'L-‘aﬂt*’&-'-

@z, OTS / PRS / MRS PM REPORT FORM |

Customer / Location : -
Area: W
Date of Maintenance : X/ Time : o et
Type of Maintenance : 3/5 Year PM 1 Year PM 6 MonthPM 3 Month PM 1 Month PM
i =] ] 1 -
DIAGNOSTIC & RECORD PARTS
Inlet Pressure : Eie] Barg. | a) Index at gas meter (V) B ¢pu %ﬁ?“; 0 Tm bine G o
03 fertsg g:
Qutlet Pressure : Barg. | b) Corrected volume at EVC (Vh) PUM 3 GK}PB
S i
Stream 1 Stream 2 ¢) Uncorrected volume at EVC Dt- 1192399
Set Point
(Bar g. / mbar g.)|(Bar g./ mbar g.)| d) Pressure (Bard) \G.om .
PCV Ist state 5 W | ¢ Temperature (°C) lo.o10
PCV overide mon, = b= ) Correction Factor | =
PCV 2nd state - - g) Omax, Max Flow E N
* T (==
PSV 1 L h) Ob, Flow Rates e
SSV Ist i i i) Alarm Shown | =T
<0
S5V 2nd W J) Battery Shown | —
Pulse Inspection from Gas Meter to Volume Corrector : ,‘"" s eve
Turbine/Rotary Gas Meter Rotating Cheek: Gl(»f 3 <
=’ 3
o 3‘
CP System : Inlet Flange Voltage ™. .. ......V., Outlet Flange Voltage..... V DC Decoupler-...

Details:  — meﬁmw i@ (_}G‘AJW“‘J’D("WLW L.JW-‘\ JW%’GE‘. -e‘
_.391,{}@.,‘;% Vl'_ I])I lJ’ "4 ﬂ:P TveE) \.bg)M d-r‘-frFL,‘m 1.;-«,1,;3 'ITU\H]V\!J_
7T m@‘o-»\"l-?“b’fr"

= Ufu ¥ W Ty, ]
REPAIRED/CHANGED/REQUIRED PARTS
Item Overhaul/Take-off Equipment Change Part Detail Code
Gas Oderization Present ; [ZTYES ] No

Complete of Visual Check : ZIYES ] No
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PM / Work Order

uskornet

Vimiia [

o s ekl B |
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o Preores

AR RN RS SR

e

W

(-
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£
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2

@

OP-FD-036-03
EQUIPMENT: HAND VALVE
ors [] ess [] mas MANUFACTURER -t 2O
TAG No. : : TYPE/SPEC. 2
(4555 -
LOCATION/CUSTOMER s SERIAL No. :
AREAESTATE :
INSPECTION TASK
AS SEEN ACTION ; ACTION : BESULT
1. SERVICED 5. CLEAN a9, MODIFY 13. READY
2. DUT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REFLACED EQUIPMENT 11. RESET 15, PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFYIDIAG. 16, TERMINATED
DESCRIPTION AS SEE';U AC'.';ON RE.;:‘}I‘JLT

1. CHECK AND CLEAN GENERAL OF HV )

1 i
2. PERFORM OPERATE OPEM/CLOSE (DIRECTION)

w

3. IF APPLICABLE, INSPECT GEAR BOX / GREASE AS REQUIRED ! b

| == 153
4. DRAIN BODY

1 [ = D
5. CHECK LEAK AT SEAT, STEM AND FLANGES OR THREAD ‘ =
6. CHECK AND SOLVE CORROSION OF BOLTS & NUTS b‘_
7. INJECT SEALANT IF NECESSARY = o

w g =)
8. CHECK CLEANING AND PAINTING OF HV
a.
COMMENT
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY
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OTS /PRS /MRS PM REPORT FORM

Customer / Location : fay- <.
Area : oRL
Date of Maintenance : ETAVALS Time : 1Z: 3o
Type of Maintenance : 3/5 Year PM 1 Year PM 6 MonthPM 3 Month PM 1 Month PM
O | [ —
DIAGNOSTIC & RECORD PARTS
Inlet Pressure : 9 Barg. | a) Index at gas meter (V) I Turbine G —
Outlet Pressure : ) Bar g. | b) Corrected volume at EVC (Vh) | -
Stream 1 Stream2 | ¢) Uncorrected volume at EVC -
Set Point
(Bar g. / mbar g.){ (Bar g. / mbar g.)| d) Pressure (Bard) _
PCV 1st state X g& &) Temperature (°C) | .
PCV overide mon. = . [} Correction Factor -
PCV 2nd state 2 s g) Omax, Max Flow -
2 b

PSV ) Ob, Flow Rates -

= 915 ==
S8V st i) Alarm Shown
SSV 2nd N ) 1) Battery Shown | il
Pulse Inspection from Gas Meter to Volume Corrector : = [1'hifi eve

Turbine/Rotary Gas Meter Rotating Check:

SEam

— =T o
CP System : Inlet Flange Va-’-‘ag!e,,,!,',lg.!',’,., V., Qutlet Flange Voltage...... 12"5 V., DC Decoupler...... 4o nan

Details: — CLB o bt :

e &
-m'n‘rwmyﬂp a3
¥

I

REPAIREDVCHANGED/REQUIRED PARTS

[AYES

Item Overhaul/Take-off Equipment Change Part Detail Code
Gas Oderization Present : [ZIYES [ No
Complete of Visual Check : [ NO
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OP-FO-036-03
|zaumusm.— FILTER

[] ors ﬁ PRS [] mrs MANUFACTURER : _thiii%i

b
TAG No. : = TYPE/SFEC. :
g, =

LOCATION/CUSTOMER : <z SERIAL No. ;

AREA/ESTATE :

INSPECTION TASK

ASSEEN: ACTION: ACTION: BESULT:

1. SERVICED 5. CLEAN 9. MODIFY 13. READY

2. 0UT OF ORDER B. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED

OP-FO-036-03
EQUIPMENT: HAND VALVE
[] ors E PRS [] mes MANUFACTURER : @'Elf
— | .|E o
TAG No. : TYPE/SPEC. : B
Wiy -
LOCATION/GUSTOMER : By SERIAL No. :
AREA/ESTATE :
INSPECTION TASK
AS SEEN : ACTION : ACTION : RESULT :
1. SERVICED 5. CLEAN 9, MODIFY 13. READY
2. 0OUT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15, PARTS REQUIRED
4 DIRTINESS B. REPLACED PART 12, VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
. i it
1, CHECK AND CLEAN GENERAL OF HY
\ — b
2. PERFORM OFPERATE OPEN/CLOSE (DIRECTION) R i —
i [
3, IF APPLICABLE, INSPECT GEAR BOX / GREASE AS REQUIRED I —— = i
4, DRAIN BODY | i
i = )
5. CHECK LEAK AT SEAT, STEM AND FLANGES OR THREAD [ = piy
6. CHECK AND SOLVE CORROSION OF BOLTS & NUTS P LS
7. INJECT SEALANT IF NECESSARY f— o T =
8. CHECK CLEANING AND PAINTING OF HV R .
9
COMMENT -
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY

TASKNo.: G 0071

PERIOD : 3 MONTH

DESCRIPTION AS S.EE{J ACTION RESULT
- b
1. INSPECT CASE OF FILTER
| s il
2. DIFFERENTIAL PRESSURE ACROSS FILTER
| [ RS
2.1 BEFORE INSPECT FILTER o
DIFF PRESSURE - mbarg : 7 i
2.2 INSPECT FILTER (IF DIFF PRESSURE OVER THAN
Lt 200 mbarg) X s )
2.3 AFTER INSPECT FILTER
DIFF PRESSURE ....._..._._._.@_ mbarg
3, CLEAN AND GREASE O-RING AND GASKET = oy =
i o i)
4. LEAK CHECK AT FLANGE
\ | == 4
5. DRIAN THE DIRT FROM FILTER
[
COMMENT :
MATERIAL / PART USED
STOCK Na. DESCRIPTION MANUFACTURER QUANTITY
-
TASKNo.: Q002

PERIOD : 3 MONTH
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OTS /PRS / MRS PM REPORT FORM ﬂ

Customer / Location : %Y —[

Area: N VJ\L

Date of Maintenance : ARY: /l / [? tr,;} Time : @@E S -~ ” ¥ % 7

Type of Maintenance : 3/5 Year FM 1 Year PM 6 Month PM 3 Month 1 Month PM
=) O = =

DIAGNOSTIC & RECORD PARTS

Inlet Pressure :

QOutlet Pressure :

g # O Barg. | a) Index at gas meter (V) 10@ L 1 2 q; | Turbine G_{ @Q {:
q E mq? Bar g.| b) Corrected volume at EVC (Vb} ! h'.ﬂ Q'Ol 0 3 ‘PMP

Stream 1 Stream2 | ¢) Uncorrected volume at EVC J {} W)\ﬂ \,9 1 ?7 Q
Set Point - =
(Bar g./ mbarg)|(Bar g./ mpef 8| d) Pressure (Bard) f} ?}
PCV 1st state .'1 ﬁ .1 ' LP &) Temperature (°C) '_ __ i‘q q; 9,

PCV overide mon. =~ |p correction Factor ' ' ,S’r q;% \; .

PCV 2nd state - 2) Omax, Max Flow _ _ - /i/]_ =
psv 3.0 20 | ob, Flow Rates - ‘iQ 3. ] _°>s-/\/1
SSV 1st $.) 3V |ptlamsiom | GO _ _ 0
T T
Pulse Inspection from Gas Meter to Valume Corrector: 3 Y Vo' | O 'lubji EVC

Ilmhincmmary Gas Meter Rotating Check:

Bl

CP System : Inlet Flange Voltagé=)- 0.Y.2.V., Outlet Flange Voltage=t.¢.9.3... V., DC Decoupler............ cro..
Details :
REPAIRED/CHANGED/REQUIRED PARTS
Item Overhaul/Take-off Equibmem Change Part Detail Code

Gas Oderization Present :

YES ] No

Comnlete of Visnal Check +

|7fVIi‘q f

i wnn
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OP-FO-036-03
EQUIFMENT HAND VALVE
r"
] oms [ prs [7] mas MANUFACTURER : TR
TAG No. : o TYPE/SPEC. : Y ! LT
A -

LOCATION/CUSTOMER : SERIAL No. :

AREA/ESTATE : G\W W

INSPECTION TASK

AS SEEN : ACTION : ACTION : BESULT :

1, SERVICED 5. CLEAN 8. MODIFY 13. READY

2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED

3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED

4, DIRTINESS B. REPLACED PART 12, VERIFY/DIAG. 16. TERMINATED

DESCRIPTION AS SEEN ACTION RE?éiLT

1. CHECK AND CLEAN GENERAL OF HV if L{? g st
2, PERFORM QPERATE OPEN/CLOSE (DIRECTION) :I \o:i .l%....._
3. IF APPLICABLE, INSPECT GEAR BOX / GREASE AS REQUIRED e TN
4. DRAIN BODY = 72 ——
5. CHECK LEAK AT SEAT, STEM AND FLANGES OR THREAD .] 13’ - “3 "
6. CHECK AND SOLVE CORROSION OF BOLTS & NUTS \J" w e

7. INJECT SEALANT IF NECESSARY St

B. CHECK CLEANING AND PAINTING OF HY \‘R \'0 ‘11_...
a.
COMMENT :.

MATERIAL / PART USED

STOCK No. DESCRIPTION MANUFACTURER QUANTITY

@i

OP-FO-036-03

[EQUIPMENT:

FILTER

[] ors [] ees [ A wmrs

MANUFACTURER :

TREATETT

. | A
TAG No. : (/‘ 4 TYPE/SPEC, : Lf\é\ = A ' 2
LOCATION/CUSTOMER \ SERIAL No, : o
AREA/ESTATE : {\{V\L
INSPECTION TASK
AS SEEN : ACTION : ACTION : BESULT :
1, SERVICED 5. CLEAN 9. MODIFY 13. READY
2.0UT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15, PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFYIDIAG. 16, TERMINATED
DESCRIPTION AS SEEN AC gcw REfULT

1. INSPECT CASE OF FILTER Eﬁ e
2. DIFFERENTIAL PRESSURE ACROSS FILTER 1 12 [

2.1 BEFORE INSPECT FILTER il it 2

DIFF PRESSURE - mbarg h
2.2 INSPECT FILTER (IF DIFF PRESSURE OVER THAN 200 mbarg) [}
2.3 AFTER INSPECT FILTER @ 11 B
DIFF PRESSURE : com.. mbarg -

3. CLEAN AND GREASE O-RING AND GASKET b o
4. LEAK CHECK AT FLANGE ! i I
5. DRIAN THE DIRT FROM FILTER ) [} /3
6.
COMMENT -
MATERIAL / PART USED

STOCK No. DESCRIPTION MANUFACTURER QUANTITY

o
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a31wan1511395p¥155 U SCADA 182 Flow Computer
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a31lwan15111395p¥155 U SCADA 1ag Flow Computer
\ U [0 a A a\
Iﬂiﬂﬂ1§31Q‘VI@"mﬂfﬂ"lﬂiiiﬁ»l‘lﬂﬂDﬁ!?iﬂﬂﬂﬁ@ﬂﬁﬁ"iﬂiﬁluﬂﬂﬂi
A U o ) 24 Aa o v
PVIHN ‘iJﬂ‘VI. PIHUEYNIBBHITNYIA V1NA

STHINAADUNNIIAN DINGUIIY W.91.2565

1. agUmsauiuaumaneuinga3nuugaileanuszuu SCADA (fi0anIuan 1az RTU vosaonil

Ma%41 OTS/PRS)

Year 2022

Descriptions

oA o 14 a9 v
nuuyea ;1. v ﬁﬂ ﬂ?mu(ﬂ11IL!NH'U1§\1§ﬂ‘H1L"]NTJENﬂH (PM)

(] = o e sy o «
2. o LLN“L!“]J1§Qiﬂ‘]ﬂ:ﬂk"lﬁﬂﬂﬂﬂuﬂﬁ%ﬁnnﬂ 310U

A o [ IS4 @ o A A
3. - 9 LLNHU"I?\ﬁﬂHW’]f\il]@ﬂﬂUﬂi%ﬂ‘I@ﬂ 3190U LAZNN 6 DU

2. agUmsdudunvmanmuiings3puuseileanusz vy Flow Computer

Year 2022
Descriptions
1 2 3 4 5 6 7 8 9 10 11 12
OTS NVK v v
neme ¢ 1. v fo duiumuumnhzssnuusailesiu (M)
A o @ a 9 @ o A
2. I:I Ao uruINgaTnuraoanuilszimn 3 weu

a o Yo A o @ a9y o I3
UIENA “1@191uuumimmmumgﬁﬂquﬂmﬂuﬁzuu SCADA uag Flow Computer ‘1_]’53"1]1‘Vc]ﬂ 3

@ow nazilszdnn 6 1how

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)Idx 9-1
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‘ﬁfm PTT Natural Gas Distribution Co., Ltd.
Operation Division / Engineering Department

wrun1sLingesnELEetlasny (2020-2022)

update 30 Jan 2020 (Q1)

For:

M51geinusELUL SCADA (WBNAILAN WAL §2UL RTU ¥29&a11iine OTS/PRS )

Code

Descriptions

Year

2020

2021

Year

1_|_2_|_3!_4 5

12

12

02-000

02-001

02-002
04-000
05-000
05-00;
06-000
08-000
08-001

10-000

BV #10

PRS #1

PRS #2
Bangplee
Ladkrabang
PRS #3
Fjangsil
Roja-na

Rojana 2

|Navanakorn F l ‘oM l

=

5]7li|9|10

6 7]8]9]10]11
..:_i'. '- : - [ EI.E'

1]2]3]4]s]6]7]8]9]10
| |

Note:

Q = 3 Months Preventive Maintenance, H = 6 Months Prevenlive Maintenance

— ¢
T anis o,

Loar el v . e —
HanumTen fnunau BoIR W
[ !
( A ANNATATIT ) NUN2ITIOL WIEWANY ) 298 wunyly ) it 19f2
4 99 ’,' IZGZC i 3oloi ] 20 A uHlanfadt...... 0.

A

OP-FO-012-05



@5 P77 Natursl Gas Distribution Co., Ltd.
Operation Division / Engineering Department

weuN151ingesnELEelaany (2020-2022)

update 30 Jan 2020 (Q~)

for:  NMSLNGSNEISELUL SCADA (WaNAILAN URY 5UL RTU 999801137 OTS/PRS )

12-000 |Bangkadi

15-000 |WHA Eastern Seaboard

08-005 |PRS #5

[ e
e— L

. Year 2020 Year
Code Descriptions
_ 1]2]3 67 [8JoJwoJnn[12f1]2[3[4[55]6 s[ofJo[nJ12f 1[2]3[4[5]6 8] of10[11]12
10-001 |PRS #4 BH o - o . I

Note:

Q = 3 Months Preventive Maintenance, H = 6 Months FPreventive Maintenance

1]
Hamupizen R e Emumau e 5 B HaTR o I
= ﬂv ﬂi' - . ;o
( R ANNATATAY ) ( NUNITITOL WIHWRIL ( wind.....2002
Fudt 2 ) | |Z‘7‘ZG i 30| 020 i uhlanfad..... 0.

OP-FO-012-05




@7 P77 Natural Gas Distribution Co., Ltd.

Operation Division / Engineering Department

wHUN15LNgesNEEslaIny (2020-2022)

update 30 Jan 2020 Q1)

M511§95n# Flow Computer

For:
Code Dgscripﬂgns 2020 ................. Y8R 2 021 ................ L L S 2022 -----------------
2|3 5]6 g8J]oJwo]11[12]1]2]3]a]5]6]7[8[ofw[n]2]1[2[3]4]5]6 gl of10]11]12
02000 |Bv #10 ' | |
C ol | - | | || .
- m I | H EH E | E E N =
- . | | | |
H H = H =H = HE = =
- - + i + + 4 .- - - I + I I
HE =H = HE = =N H = =
| | | ! | | | { | | | | _ |
H B =B B ] I H B H B -~
l H EH B I I I I H EH BEH B
10-000 |Navanakorn . - . . . - . - i -
§ B I ' ' o [ ] =
H m . H m = W W
| [ i | [
15-000 |WHA Eastern Seaboard I | . . - ! . . . ] - I -
. H BH EH B I_I_I_I_I,I_i|_I|
| |
1 -
| | |
Note:

@Q = 3 Months Preventive Maintenance, H = 6 Months Freventive Maintenance

o ,f': = e
Hamuite T Hmﬁaﬁﬁﬁm fnumau s Howin e
( Piauil ﬂmqﬁi‘@mu ) ( NUN227704 MR ) ( A agauls ) ... 1 of 1.
it ol }{ I?-‘-"i’ﬂ _________ i 3ol | 20 it whlaaFad........ 0.

OP-FO-012-05




AMATA

Amata Natural Gas Distribution Co., Ltd.

Operation Division / Engineering Department

wrunistigesnEdetlasnu

n191§95N #1921 Flow Computer

For:
Ye Y
1234|667 [8]ofofmn[w2f1]2]3[4a[s[6]7]8[9[10]11]12 1J2[3[a]s][6]7[8][9]10]11]12
A1-000 |Amala City Chonburii1 Q a Q Q a a Q Q Q Q Q a
A1-001 |Amata City Chonburit#2 Q Q Q a Q Q Q Q Q Q (s} a
A2-000 |Amala Cily Rayong#! Q Q Q o] Q Q Q a Q Q Q Q
A2-001 |Amata Cily Rayang#2 Q Q Q Q Q aQ a Q Q a a
Note:
M = 1 Month Preventive Maitenance, Q = 3 Month Preventive Maintenance, H = 6 Month Preventive Maintenance
¥ - - Hle— — w o e
fidmside o) g;mf{',—;fmﬁ finumau /4 z . fiopla o
- - ! g o . e = e |
( niin. AusATaTad ) ( NUNATTI0 WERIY ) At aunle ) wiih.... 1ol 1.
AuR ‘.5‘*} [ }Zozé Ui ololgo Ui uhluafad...... 0. ..
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OP-FO-013-03

‘Work Order - PM22-000161
<‘5 prt PM / Work Order Work Order Date:  07/01/2022
NGD Work Request No :
Customer / Tag : OTS NAVANAKORN Maintenance Depl.: INS
Flow Computer, SCADA, RTU
Code : 10000-SCADA Request Dept. :
Name : SCADA
Work Type : PM CostCenter : NG-NVK-00000-P00-01 Priority :
Problem / Job Detail
OTS Navanakorn PM 3 Months (Task no. $Q-001, 002 and 006)
Estimate Start Estimate Finish PM Code Person
01/01/2022 | 31/01/2022 -1— PM-NG-NVK-00000-P00-01-3M vz sk
Actual Start Actual Finish Turbine/Rotary Gas Meter Index : -
1-1-20972 ] 10:00 10.- 1-2022.] 13100 | Corected Volume Index : =
Cause Code : Action Code :
Code/Name Normal  Abnormal Remarks
1) LT-001 Lighting in RTU room A ]
2) LT-002 Lighting in metering skid = O
3) LT-003 Lighting in Odorant room = O
4) EXF-001 Exhust Fan #1 =2 |
5) FL-003 Flood Light #3 = O
6) FL-002 Flood Light #2 = O -
7) FL-001 Flood Light #1 o a Laidot Com
8) ACU-002 Air Conditioning Unit #2 =] |
9) ACU-001 Air Conditioning Unit #1 Fl |
10) FQT-001 Turbine Index of Turbine run A a O
11) FQT-002 Turbine Index of Turbine run B al O
12) FQT-003 Turbine Index of Turbine run C O 0 -
13) RDS-001 Room Door Switch #1 = O
14) EMS-001 Emergency Swilch #1 B 0
15) PCV-001A Proximity Switch of PCV run A 8 0
16) PCV-001B Proximity Switch of PCV run B =] O
17) SSV-001A Proximity Switch of SSV run A A m]
18) SSV-001B Proximity Switch of SSV run B ] O
19) UPS-001 UPS#1 B ]

OP-FO-036-03
[EQUIPMENT: RTU / System
[] ors [] ers [] wmes MANUFACTURER : B8R
TAG No. : RTU-001 TYPE/SPEC. : X20
LOCATION/CUSTOMER : OTS.Navanakorn SERIAL No. :
AREA/ESTATE : Navanakorn
INSPECTION TASK
AS SEEN : TION : ACTION BESULT :
1. SERVICED 5, CLEAN 9. MODIFY 13. READY
2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15, PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Santaton of RTU Cabinat { 1'2 1"}
2. Date and Time on RTU (Call 181 for reference Time) l 12 1%
As Found Reference Tme 15! A0:00 unitTme 13 L4 IDO
As Left Reference Time b Unit Time =
3. DC 24 Voits Power Supply i 12 1_3
PS.1 DC Voltage 4 _O‘f_ Vglis
P52 DC Valtage 24 .01 Vaiis
4. Commnueation to Master RTU 1 12 1’5
5. Commnucation to Flow ComputerumA 1 11 13
6. Commnucation to Fiow Computerong -~ 1 'I?. ‘lz’
COMMENT :
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY
TASK No.: SQ-001-01 PERIOD: 3 Months




OP-FO-036-03
EQUIPMENT: RTU / Digital Input or Status Input
D ars ]:I PRS [:I MRS MANUFACTURER : B&R
TAGNz i POIOOL, e TYPESPEGY: .
LOGATION/CUSTOMER: OTS Navanakam. SERALND. e
AREA/ESTATE : Navanakorn
INSPECTION TASK
ASSEEN : ACTION : ACTION BESULT :
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. OUT OF ORDER B. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4. DIRTINESS B. REPLACED PART 12, VERIFY/DIAG, 16. TERMINATED
DESCRIPTION VERIFY ACTION RESULT
1, Function test for Inlet Pressure 1 1?_ B i
2. Funchon test for Outiet Pressure 1 1 ) ‘1"5
3. Function test for Limit ar Proxsmity Switch of PCV-001A 1'.‘. . T "':;
4. Function test for Limit or Proximity Switch of PCY-0018 12 o 1%
5, Function test for Limit ar Proximity Switch of SSV-001A ) o ']"J____
6. Function test for Limit or Proximity Switch of 8Sv-0024 1 | i r}. -ﬂ)
7. Function test for Limit or Proximity Switch of SSv-001B L _'l 1'5 )
8. Function test for Limit or Proximity Switch of SSV-0028 } 1L |'5
9. Fucnton test for Room Door Switch, Y)_ . \'b
10. Fucnhon test for Emergency Switch " !'l > "5
11. Fucntion test for UPS AC Main Faid® 1'1 B . E]
12. Fuention test for UPS "UPS Fail" 12 [
13, Fucntion tast far UPS "Bait. Low" | i 1‘2 [ -
COMMENT:
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY

wuusrensthsesnendedaenu/em TAsK

OP-FO-036-03

EQUIPMENT: RTU / Digital Input or Status Input
[Jos [l [] mes MANUFACTURER : B&R
TAGNa::  RTU001 PRERREG?, B0 i
LOCATION/CUSTOMER :  OTS.Navanakorn SERIAL No. :
AREA/ESTATE N korm
INSPECTION TASK
AS SEEN ACTION : ACTION : BESULT:
1. SERVICED 5. CLEAN 8. MODIFY 13. READY
2.0UT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15, PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
14, Alarm bell 1 12 2
16, Smok detector#! _1_ "7 1""
7. CCTV
Camera k 12 1>
NVR (Network Video Recaord) 1_ 1?- ) 1’)

MATERIAL / PART USED
STOCK No.

MANUFACTURER QUANTITY




OP-FO-013-03

L
NGD

PM / Work Order

Work Order :

PM22-000163

Work Order Date :

07/01/2022

Work Request No :

Customer / Tag : PRS4 NAVANAKORN

Maintenance Dept. - INS

Flow Computer, SCADA, RTU

Code :  10001-SCADA Request Dept.
Name : SCADA
Work Type : PM | CostCenter : NG-NVK-00000-P00-11 Priority :
Problem / Job Detall
PRS #4 Navanakorn PM 3 Months (Task no. SQ-001, 002 and 008)
Estimate Start i Finish PM Code Person
o101/2022 | 3ti01/2022 | PM-NG-NVK-00000-P00-11-31 Ao nTsal
Actual Start Actual Finish Turbine/Rotary Gas Meter Index : -
94 -1 -2099 | 1000 2%~1-2097 | 13:00 Corrected Volume Index : o
Cause Code : Action Code :
Code/Name Normal Abnormal Remarks
1) UPS-001 UPS #1 o= AleRnsunenn@ito
2) LT-001 Lighting in RTU room = O
3) LT-002 Lighting in metering skid 2 O
4) EXF-001 ExhustFan #1 = o
5) FL-001 Flood Light #1 = O
6) FL-002 Flood Light #2 | O
7) FL-003 Flood Light #3 | O
8) ACU-001 Air Conditioning Unit #1 ] [m]
9) ACU-002 Air Conditioning Unit #2 = (]
10) SSV-001A Proximity Switch of S5V run A = ]
11) SSV-001B Proximity Switch of SSV run B = (m]
12) PCV-001B Preximity Switch of PCV run B = O
13) PCV-001A Proximity Switch of PCV run A = 0
14) RDS-001 Room Door Switch #1 = O
15) EMS-001 Emergency Swilch #1 7 0

OP-FO-036-03
vusigmsiigesneidalaenwom TASK
EQUIPMENT: RTU/ System
[] ors ] pes [ ] wMes MANUFACTURER : B&R
TAG No. ; RTU-001 TYPE/SPEC. : X20
LOCATION/CUSTOMER : PRS. 4 SERIAL No. ;
AREAESTATE: Navanakorn
INSPECTION TASK
AS SEEN : ACTION ACTION : BESULT
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. 0UT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3, BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15. PARTS REQUIRED
4, DIRTINESS 8, REPLACED PART 12. VERIFY/DIAG. 16, TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Santation of RTU Cabmet il 12 1‘.3 o
2. Date and Time on RTU (Call 181 for refarence Time) 1 12 e
As Found Reference Time  11:10790Q  Unit Time 11! 'I(J.'"UO__
As Left Reference Time — Unit Time =
3. DC 24 Volts Power Supply 1 o
PS.1 DC Voltage ‘7_44 O \Vois
Ps.2 DC Voltage ‘_1(4 .99 Volts
4. Commnucation to Master RTU 1 12 1>
COMMENT PP PSP TR0 1T SR ST TP v P P AR
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY

FEMILL . I S




OP-FO-038-03

EQUIPMENT: RTU / Digital Input or Status Input

[] ors [] ess [ mrs MANUFACTURER : B&R
e Ru-on1 WEERRECyy Xl
LOCATION/CUSTOMER : PRSd SERIAL No. :

AREA/ESTATE : ~ Navanakorn

INSPECTION TASK

ASSEEN: ACTION : ACTION BESULT :

1. SERVICED 5. CLEAN 9. MODIFY 13. READY

2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED

3, BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED

4. DIRTINESS 8. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT

4. Function test fos Inlet Pressure ) 1 17 _1'"9

2. Function test for Outiet Pressura 5 1 B 7 |'§_

3. Function test for Limitor Proximity Switch of SSV-001A L 7 »

6. Function test for Limit or Proximity Switch of SSV-0018 ™

5. Funclion test for Limil or Proximity SwitchofPCV-001A. 9 19 | T’b ________

5. Function test for Limit or Proximity Switch of PCV-0018 1'5‘ .

7. Funclion test for Limit or Pruximity Switch ef PCVD02  _ ©* 4 1 ")

B. Function test for Limit or Proximity Switch of PCV-0028 i I'_}

8. Fucntion 1est for Room Door Switch 1%

10. Fucnbon test for Emergency Swich 1’5

1. Fucntion test for UPS *AC MainFai® 1 12 13

12. Fucntion test for UPS "UPS Fajr B,

13. Fucntion test for UPS "Bait, Low" 1%

COMMENT ;

MATERIAL [ PART USED

STOCK No. DESCRIPTION

QUANTITY

TASK No.: SQ-002-01

PERIOD: 3 Months

6% PTT Matural Gas Distribution Co.. Ltd

ginsering Department OP-FO-036-03
uvusienisthsssnendalasiueM TASK
EQUIPMENT: RTU / Digital input or Status Input
[] ors [ prs [] wmrs MANUFACTURER :  B&R
TAGNO.: _ Rmoor TYPEISPEC.
LOCATION/CUSTOMER : e PRS 4 SERIAL No. :
AREA/ESTATE : - Navanakorn
INSPECTION TASK
AS SEEN : ACTION : ACTION : RESULT :
1. SERVICED 5. CLEAN 9, MODIFY 13. READY
2. 0UT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4. DIRTINESS B. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
.  —-— 1z
15, e ol pane I n D
16. Smok detectort __] n 1")
17. CCTV
Camera _1 11 1";
NVR (Network Video Record) ! 17 12
COMMENT :
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY

TASK No.: SQ-002-01

PERIOD : 3 Months




OP-FO-013-03

Work Order : PM22-000164
@ ptt PM / Work Order Work Order Date : _ 07/01/2022
NGD Work Request Mo :
Maintenance Dept. :  INS

Customer / Tag : PRS4 NAVANAKORN

Flow Computer, SCADA, RTU

Code : 10001-SCADA Request Dept. :

Name: SCADA

‘Work Type : PM CostCenter ; NG-NVK-00000-P00-11 Priority :

Problem / Job Detail

PRS #4 Navanakorn PM & Months (Task no. SH-001 to SH-003)

Estimate Start Estimate Finish PM Code Person
01/01/2022 | 31/01/2022 | PM-NG-NVK-00000-P00-11-6M Fiuz 1Tsnd
Actual Start Actual Finish Turbine/Rotary Gas Meter Index : -

94-1-2022 | 9oteo | 2G4-1-2092 | 1%:00 | Cormected Volume Index: -

Cause Code : Aclion Code :

Code/Name Normal Abnormal Remarks

1) ACU-001 Air Conditioning Unit #1
2) ACU-002 Air Conditioning Unit #2

3) RTU-001 RTU#1

4) PT-002 Inlet Pressure Tx
5) PT-003 Outlet Pressure Tx
6) TT-002 Room Temperature Tx #1

ONEENI
oooooo

OP-FO-036-03
EQUIPMENT: SCADA SYSTEM
[] ors [] ers [ ] wMrs MANUFACTURER :  YOKOGAWA
TAGNe:: . Preoe TYPE/SPEC. :  EJX530A
LOCATIONACUSTOMER : L PRS-f SERIAL No. 91 V830_52¢_l
AREA/ESTATE : - Navanakorn
INSPECTION TASK
AS SEEN ACTION : ACTION : RESULT :
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. 0UT OF ORDER 6. REPAIR 10, CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15, PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12, VERIFY/DIAG, 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Caibration for Pressure Transmitter ! 11 13
AS FOUND AS LEFT
INPUT
Currant SCADA Current SCADA

% mA, Barg mé %eError Barg %Errar ma %Emor Barg %Error

g 4000 | 0000 [4).000 |0-0Q00|0.009 | © 010

25 8.000 500 |% oow |o o0 4 g9s5 |-0.01%

50 12.000 10000 Hg o010 00 [%.894 -0 030

& 16,000 19000 e 001|o.00b (14993 |0.045

100 20000 | 20000 Po oO{ [O.00b (16 999 |-0- 040

] 16000 | 15000 141 sollo.00k |1n993 |0.0%

50 12,000 10000 s ooo |[2.000 Ho.ooo | .00

2% 8,000 5000 |9 oo |0 .coo [4-995 |-0-g95

o 4,000 D.000 4 oo |0.000 [0.009 | 6.010

COMMENT 1.) Seerror of 5

3.) %error should be < £

n is = {reading - desired) / span * 100%

1.0% 5.) _%Errur of span is = Prassure Reading must be less than +/- 0.2 bar

MATERIAL / PART USED
STOCK No.

DESCRIPTION

MANUFACTURER

QUANTITY




ptt
@ NGD WORK REPORT

4. DIRTINESS

@

REPLACED PART

12 VERIFY/DIAG

OP-FO-036-03
EQUIPMENT SCADA SYSTEM

I:| oTs [] ess [] mrs MANUFACTURER :  YOKOGAWA

TAG No, : PT-003 TYPE/SPEC. : EJX530A
LOCATION/CUSTOMER PRS. 4 SERIAL No. 91V830516

AREA/ESTATE ; Navanakorn

INSPECTION TASK

AS SEEN AGTION ACTION RESULT

1. SERVICED 5, CLEAN 9. MODIFY 13. READY

2.0UT OF ORDER 6. REPAIR 10, CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 1. RESET 15. PARTS REQUIRED

16. TERMINATED

DESCRIPTION AS SEEN ACTION RESULT
ation for Pressure Transmitter
AS FOUND AS LEFT
INPUT
Current SCADA Currant SCADA

A Barg mA, YeErrar Barg SError mA, YeErrar Barg WEmor
il 4.000 0000 A noo (0000 |0.9090 |0.000
23 BOOD | 2500 13 a99 0006 |2.601 [0.010
Ca 12000 | 5000 111994 8.01% |4 999 (o040
18000 | 7500 150499 Lo.01g [4.46% FO020
! 19993 |-0.012 [3.995 [©.050
15.99% lo.019 [2.604 [0.0G0
50 11998 lo.01% [4.009 |-0.010
25 8.000 2500 13948 oo 2495 |-0 gbo
0 4.000 0,000 4.000 |0.coo |D.00% |0.0%

COMMENT 1.) %herror of span is = :rr_';i_u ng - desired) / span * 100%

2.] span = Upper range va

3.) Saerror should be < + 1

ower range value 4.) S%arror of span

warror of spar i

s = Current Reading must be iess than +/- 0.16 mA

Pressure Reading must ba less than +/- 0.1 bar

MATERIAL / PART USED

STOCK No

DESCRIPTION

MANUFACTURER

QUANTITY

TASK No.: SH-002-02

PERIOD : 6 Months

Location: PRS#4 Area: WIURAS
Equipment NVR
UPs

Problem:

L e TR T T P KR T
Action taken:

N1 PM 72U WA uss Scada wuninsnd fafl

- WinaussunoANfauees UPS Tuvnay

Date & Time :
ITEM SPARE PART DESCRIPTION QUANTITY PN

Remark

OP-FO-031-01




A309819M151113950¥132UD Flow Computer
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OP-FO-013-03

Work Order - PM22-000162
@ ntt PM / Work Order Work Order Date: ~ 07/01/2022
2 NGD Work Request No :
Maintenance Dept. . INS

Customer / Tag : OTS NAVANAKORN

Flow Computer, SCADA, RTU

Code : 10000MO01 Request Dept. :
Name : OTS / Flow Computer System
Work Type : PM | CostCenter : NG-NVK-00000-P00-01 Priority :
Problam / Job Detail
Flow Com. PM 3 months for OTS Nava Nakomn
Estimate Start Finish PM Code Person
0110172022 ] 31/01/2022 l PM-NG-NVK-00000-P00-01-Q-FLOW ATsol wanyg
\ Actual Start 11 Actual Finish Turbine/Rotary Gas Meter Index :
1 11500 121109 T 19.69 Corrected Volume Index :
Cause Code : Action Code :
Code/Name Normal  Abnormal Remarks

1) FQR-001 Report Printer for Flow Computer Run A
2) FQR-002 Report Printer for Flow Computer Run B
3) FQY-012 Flow Computer Run A

4) FQY-013 Flow Computer Run B

5) PT-D01A Pressure Tx run A

6) PT-0018 Pressure Txrun B

7) TT-001A Temperature Tx run A

8) TT-0018 Temperature Tx run B

EGEEEEGTEL
oooooooo

OP-FO-036-023
wentstgasnenudadaanueM TASK
EQUIPMENT: Flow Computer Cabinet
@ CTS l:! PRS D MRS MANUFACTURER :
TAG No. ! TYPE/SPEC. :
LOCATION/CUSTOMER : OTS.Navanakorn SERIAL No. :
AREMESTATE : ... Nevenskem
INSPECTION TASK
AS SEEN ACTION ACTION : RESULT :
1. SERVICED 5. CLEAN 8. MODIFY 13, READY
2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4. DIRTINESS 8. REPLACED PART 12. VERIFY/DIAG 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Sanitation of Cabinet r e, Iﬁ |3
2. Exaust Fan #1 | L 13
3. Exaust Fan 12 | b A5
4. Grounding system 2. Cabée, Termination [ m o 13 -
§. 24 Vdc Swilching Power Supply #1 I . lg
6. 24 Vdc Swiching Power Supply #2 ) ./ 12
7. 24 Vdc Switching Power Supply #3 - - -
8. 24 Vdc Switching Power Supply #4 o g =
9, Ctamp Diode #1 (Bridge Ractified) I |;l !?, _________
10. Ciamp Diode #2 (Brdge Rectified) | [3‘ "5
11. Surge Pratection System (Surge protecton unit) 1 [Q fa
12. Cabinet Lighung System (ie. Flucrescent Lamp) 1 1} 13
13. Cabinet Doar (ie. Locking, Swing Chamber) 1 1 1%

COMMENT :

MATERIAL / PART USED
STOCK No DESCRIPTION

MANUFACTURER QUANTITY




£
6;& PTT Natural Gas Distnibution Co., Lid.

Opearation Division / Engineering Dapartiment

unusemsthgsinenBalanuPM TASK

OP-FO-036-03

EQUIPMENT: Report Printer Cabinet
m oTs [ ] pas (] mrs MANUFACTURER :
TAG No. : TYPE/SPEC. :
LOCATION/CUSTOMER : OTS.Navanako SERIAL No. :
AREA/ESTATE © ) Navanakomn
INSPECTION TASK
A5 SEEN ! ACTION : ACTION : RESULT :
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. OUT OF ORDER 6. REPAIR 10, CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4, DIRTINESS B. REPLACED PART 12. VERIFY/DIAG, 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Sanitation of Cabinet " w‘ it - 13
2. Cabinet Doot A 1‘3
3. Sealing i - <" 13
4.ACOWetBx B 13
5. Grounding system (ie. Cable, Termination) 1 e 14)
CDMP“E“T R A NN s e e
MATERIAL / PART USED
STOCK No. DESCRIPTION MANUFACTURER QUANTITY

it 6@“ PTT Matural Gas Distnibutio

tion Division / Engineering Dep

uvusiantsthsasnundalaaniem

OP-FO-036-03

EQLIPMENT: Flow Computer Unit

ﬁ o078 [] ers [] mns MANUFACTURER : _Flow X

TAG:Np.2 Fay-012 TYPEGPEG: 7 AR
LOCATION/CUSTOMER : | (OTS:Ngvan SERIAL No.: _ 15-39-001-043 *Adl
AREA/ESTATE © Navanakorn

INSPECTION TASK

AS SEEN ACTION ACTION RESULT :

1. SERVICED 5. CLEAN 9, MODIFY 13. READY

2. OUT OF ORDER &, REPAIR 10. CALIBRATE 14, BE MONITORED

3. BREAKDOWN 7. REPLACED EQUIPMENT

4. DIRTINESS B. REFLACED PART

11, RESET 15. PARTS REQUIRED

12. VERIFY/DIAG, 16. TERMINATED

DESCRIPTION

1. Date and Time (Call 181 for Tna: Standard Reference Time)

As Found Reference Time “{: 10',0[) __ UmiTime
As Left Reaference Time e Unit Time
2 LCD Display

3. Alarm Display
3.1)

32)

4. Printing Command
4.1) Snapshot or Current Reparn
4.2) Dally Repon
4.3) Archive Report
4.4) Other Repart
5. Grounding Systam

AS SEEN ACTION RESULT
\ S 1%
[= 0000 Devaton -
e L
. 1
I 12 "
| B 12

N B 1%

MATERIAL / PART USED

STOCK No DESCRIPTION

QUANTITY




Oico 11

6,"’& PTT Matural Gas Distnbution Co., Lid.

Operation Division / Engineering Department OP-FO-036-03
uuremsthgsinendalaaiureM TASK

EQUIPMENT. Flow Computer Unit

D ars D PRS D MRS MANUFACTURER : Fﬂ_owx

TAG No.:: _ " il TN TPERPRC: Y, 0 d0S

LOCATION/CUSTOMER : OT:S:._F_\_J' SERIAL No. :

AREA/ESTATE © Navanakorn

INSPECTION TASK

AS SEEN ACTION : ACTION : RESULT :

1. SERVICED 5. CLEAN 8. MODIFY 13. READY

2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED

4, DIRTINESS 8. REPLACED PART

12. VERIFY/DIAG,

16, TERMINATED

DESCRIPTION

1. Date and Time (Call 181 for Thai Standard Referance Time)

Referonce Tme__ {92 03200

As Left Referance Tima

As Found
2.LCO Display
3, Alarm Display
3 1] .......................
3.2)
4. Printing Command
4.1) Snapshot or Current Report
4.2) Daily Report
4.3) Archive Repon
4.4) Other Repon
5. Grounding System

COMMENT :

AS SEEN ACTION

I i -
Y; S0%: QO Deviation

-

Unit Tima

Unit Time:

| 12
- A
1 A4

RESULT
13

MATERIAL / PART USED
STOCK No.

QUANTITY

Opearation Division / Engin OP-FO-036-03
wyugrensthssinundalaeiurPM TASK
EQUIPMENT: Dot Matrix Printer
E ors [] e=ss [] wrs MANUFACTURER : EPSON
TAG No.: ; FOFR-001 TYPE/SPEC. : La-so
LOCATION/CUSTOMER : OTS.Navanakorn SERIAL No.:
AREAESTATE : __Navanakom
INSPECTION TASK
A5 SEEN ACTION : ACTION : BESULT :
1. SERVICED 5, CLEAN 2. MODIFY 13. READY
2. 0UT OF ORDER 6. REPAIR 10. CALIBRATE 14, BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11, RESET 15. PARTS REQUIRED
4. DIRTINESS B. REPLACED PART 12. VERIFY/DIAG, 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Sanitation of Printer ! m __________ }’3 :
2. Report Paper
2.1) Quanuty (Must be replace if less than 20 sheets) o 1 131 o M
2.2) Ready to use il B - S 13
3. Ribbon Ink / Tonner
3.1) Printer Image / Qualty (Darker or Lighter) - Il B
) A n
4.Prcting (Test pint by other machioey 1 b |3
COMMENT B
MATERIAL / PART USED
STOCK No, DESCRIPTION MANUFACTURER QUANTITY




unusienIsigaEne g

OP-FO-036-03

EQUIPMENT: Dot Matrix Printer

@ ors |:] PRS |___| MRS

TAG No. : FQR-002

MANUFACTURER : EPSON

TYPE/SPEC., LQ-590

LOCATION/CUSTOMER : OTS Navanakorn SERIAL No. o .
AREA/ESTATE ; Navanakomn
INSPECTION TASK
ASSEEN: ACTION : ACTION : RESULT :
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. 0UT OF ORDER 6. REPAIR 10. CALIBRATE 4. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4. DIRTINESS B. REPLACED PART 12. VERIFY/DIAG. 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
2. Rapart Paper
2.1) Quantity (Must be replace il less than 20 sheets) l 16. o ]’3
2.2) Ready 1o use | I . 13

3. Ribben Ink { Tonner

3.1) Printer Image / Quality (Darker or Lighter)

4. Printing (Test print by other maching)

COMMENT :

MATERIAL / PART USED
STOCK No. DESCRIPTION

MANUFACTURER QUANTITY

Operation D

ing [

upusranmsigiinendalasiuieM TASK

OP-FO-036-03

[EQUIPMENT: Pressure Ti and Flow Comp Reading
E o7s l:l PRS D MRS MANUFACTURER VOKOGAWA
e - oot o TRREPECTY . siaiey ikl
LOCATIONCUSTOMER . OTSNavanskoinr, SERIAL-No.:_ IIRZAGEATRO08
AREA/ESTATE : '_” 1 k
INSPECTION TASK
AS SEEN : ACTION : ACTION : BESULT :
1. SERVICED 5. CLEAN 9. MODIFY 13. READY
2. OUT OF ORDER 6. REPAIR 10. CALIBRATE 14. BE MONITORED
3. BREAKDOWN 7. REPLACED EQUIPMENT 11. RESET 15. PARTS REQUIRED
4, DIRTINESS 8 REPLACED PART 12. VERIFY/DIAG, 16. TERMINATED
DESCRIPTION AS SEEN ACTION RESULT
1. Calibratan for Pressure Transmitter & I !3‘ > ]:3
. AS FOUND AS LEFT
RET Transmitter Fiow Ci T Fiow Computer

% Barg Barg Yeerror Barg %error Barg Serror Barg Sharror

2 20% 1-p.001| |- 0.00% |-0.001) [~0. B0,

25 5.000 AL [-0.- 0% 'f“ﬁ% ~0.00%

24 10000 19,4933 0. 00% |9.2e13 31 0. 008

N 12000 11kA99 10.005 (14,294 0. 005

L 2000 | B.994 - 0.005| 14.99 | 0.005

75 15000 | 1y oo |6 0% Jte.5919 L0_o05

i 109919, 949 hD.00 {14494 1-0.007

& >0 1h.286£0.00% | 4.947 L10- 007

: 0% _1-0.000 |-D.00% H0.06I) FD.DOL
COMMENT _1.) %errar of span is = (feading - desired) / span * 100% R

2:) span = Upper range value - Lower range value
3:) Weirdr shouki e < X0.078°%. .
—_— S
STOCK No. DESCRIPTION MANUFACTURER QUANTITY




NMANUHIN V-4

A3981931891UHAYDNAIZUY SCADA

T-MON-222077/SECOT PTTNGD-NVK-T222077(1H)-Idx



Flow
Computer
Data

Daily Gas
Consumption
Meter

NVK OTS ( LEASED LINE )

RUNA| [Rune| stamion 4 NVEOTSM  FCRUN-AL  FCRUNBL 13 saion]

* 43.88%

fvoo] [ssvamss] peveom
[2000 ] [z000] [1450] p L

2 [svaons]

. [Psv-ona]

ssv.oos| [ssw.ooze| [pov.oos]

Flow Rate
Gross
Standard

Energy

Gross.
Standard

Energy

Turbine Index

sTaTion] 14

Ezak R |

11.384 BARG 30.17 Dog. €
46,947,752m*

| oy

GAS NETWORK
VALIDATION

[Fatoo |
14.737 BARG 16.08 Deg. € 14.739 BARG
41,887,736m’ @ @
Fai-002 | [prone | [0 | [proes |
BARG Deg.C
- 9 9
[Fau-003 | [PT001c | [rT-001¢ ]

NVK PRS4 ( MOBILE )

Odorant System Status
Odarant Tank Level :
Odorant Tank 1 Status
Odaorant Tank 2 Status :

Pump Status:

[700] [s520] [500]
[Esveoora] - (pevonA]. - [Pvoa]

[ 750 |

[ 520 |

450 |

[ssv.0018]

Station Status

Emeargency Call ] Main AC. Voltage :

AC Status: JORM/ UPS AC. Voltage :

UPS Status : Room Temperats

Door Status :

Fire Alarm

Fire: Alarm System :

All Station Alarm

Station Status

Emergency Call:
AC Status:

UPS Status :
Door Status :
Fire Alarm :

Fire Alarm Sys.:
AC Main Power :

ACUPS:
UNIT CONTROL

Room Temp. : g & ,m m

PTT NGD MAP

All Station Alarm
—BPO-JE— —BPLIE—

UNIT CONTROL

[are’ ST





