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1. Public Safety (No incident / accident)
2. Law and regulatory compliance
3. Meet business requirement :
« Pipeline Reliability (No gas interruption)
+ Maintain pipeline capacity - MAOP (IRWIEHANTENUIIN remaining strength)
. gwnseldaurieldnwegiivenuun'ly
« Cost Optimization (ALARP : as low as reasonably practicable) : Maintenance efficiency, Flow
efficiency

5.2) YDV (Scope)
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Asset items Asset location
1. Underground metallic pipeline 1. Onshore / Offshore underground pipeline
2. Underground plastic pipeline 2. Platform structure
3. Above ground piping, piping on platform 3. Above ground piping (in station) and platform piping
4. Pressure Vessel 4. A/G & U/G piping of DPCU )
5. Storage Tank (GSP Rayong & Khanom)
6. Offshore structure
7. CP system (TP, BB, TR, Anode, dc decouple,

surge protection, IF/IJ, CP online)
Corrosion monitoring device
9. Warning sign
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5.3) 19NE1591909NDHNBUBNTLUY 15U NI (Reference)

1 a 1
[1] ANNISNIN FEUUMTUUAINBATITUYIANNND
[2] ASME B31.8 Gas Transmission and Distribution Piping Systems
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[3] ASME B31.8S Managing System Integrity of Gas Pipelines

[4] CSA Z662 Oil and gas pipeline systems

[5]1ISO 19345-1 Petroleum and natural gas industry — Pipeline transportation systems —

Pipeline integrity management specification.

[6] P-WN$.0503 Anomalies management
a o 9 1 V 1 A a t’
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3 f e (Risk score L)
i ) = Change inspection/PM activity | Updale DB P L —
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212 £ ng program
b. Loss of ground support criteria § “Continuous improvement”
\%/ (Risk score M)
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6.1 nognEnsBeNIngaFnEISTUUNeaIAI4 (Maintenance Strategy)

H3uiayou

YUADUMIAUHUINY

IN.IT4.

o 1 o [ I {a
[ anHUSUANANNU blll'ni]zll]ul‘llﬂﬂ’]ﬂﬁa')ﬂ, l‘l]ﬂﬂﬂﬂ\i‘lfallizvnu, NAUIDNYU, ﬁﬂu

)

A Y] oo A v A ' ad A 1 A a
[HDINWYNDAINY NWQﬁauﬂﬂgiuwzlallﬁzuuUﬂ ﬂﬂUUUﬂNﬂQﬁquﬂaglﬁuaﬂu

umudTia 4 (daurles) nazdiuieglanu (@ lng) Feneda ) luglisemeid

H
s a

H
a =

o T 4 { J = Q’ 1 1 1
nsusUISNY miwsnsdou 4 naziiaui Uan sedlunssudng ek ugury
MUY UANGARINNTTN NNUANTWHAD T1e504 (Hiondau15un guigeadu 1a< 3ad)
Jasuane andluanudsailive ldsuanudome denaldifasuaseionsanodia

uaznswdauvenlszanru uavgsnimgarzinld Fedanalavasereirsugho denu az

? I Y

fanadey aviu nagnsuduldinisiigsfauinstze¥auIuuy Risk-based
. - g a a 9 o d' o 4' 1 ' &‘ d'

Maintenance  UNUFIgALazIFosnunmuzaufuanudeiveane luuaasvuiuas
~ Yy a a | =3 [ C4

@011 919990 ASME B31.8S 929nH15anunaunnl s2unamendannimenisol

o

y o ¥
QUi eusavesionyd nameludszima uazmelulszme

AUDVDININTTUATIVABVIFIT N IND FagnimualasnInsTgIu n5o Best
5 A a &‘ 9 wa
Practice ¥30 19AA1IN1IFINIT 1AgIANUNINVUNUFIUVeIToyasz IRz
o sld' L) % [ :s' d' [ y a1 91 d'
Uszaunsaivesdiuinglimmzaunuszauanuidosivousuld uaz larlde1on
: 1A v A 9 S o @ ) d 1Y)
mnzay lulinansznusudanadon Tasndinesnyinnuluaudasalasassuss
szuuved luszoze1214 (ALARP) uaed13 15Aam vzded luties lundativuaves
NYNUY / Regulator (BN., NAN., EIA)
@ ° ° o [ A a Y
anvagmIswunlszmmuesnuthyssnymema givuay 18 luwade 6.2.3.1
\l J (<4
NoaInw
. 9J v ) . <3| vy
® Risk-based: 1¥AUUMUHY ILI PIG, Patrolling whuau
® Condition-based: 1¥AUTUINUNY run cleaning PIG
o )
® Time-based: 191U UMLKY CP Hludu

® Inspection and test: 197MUYARTIVANNND

» - =
® Run-to-Failure: ”lmJ

@® Replace and retire: LA TRR TR RTTTT, coating rehabilitation
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® Run-to-Failure: Coating, Insulating Flange, PCR udu
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OverInvestment | UnderInvestment

Potential to ] Potential to

Total Cost

Save Costs Reduce
| Consequential

Loss

Cost of Failure

COST OR FINANCIAL LOSS

Cost of Preventive
Maintenance

_ | RISK
OPTIMUM

TSO oo Maw
(ALARP)

P 2 o

v cl’ " Y Y o o ' VoA o s
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6.2 NIZUIUMIAUHUINY Pipeline Integrity Management System (PIMS)
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(Maintenance approach) &4 fimAsLUIUMTANIUIIU PIMS  Nezilunszuiunsasivaon / m3
v
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®SelectPipeline (PL) asset

® Gathering PL information \
Threat Identification &

Risk Assessment ® Thread & risk equation review

® Update PL condition to

data base § ® Risk Assessment E
: ‘ \J

R ¥ - Integrity AssessmentPlan
i/ )Update BEAE] § AR)

* MAOP review Document management ® Inspection interval review

* Remaining Life assessment D?;tlasrga\rl‘vi%egfggt,:y ® /PM for PL & related equipment

e e . - * Filed Inspection & analysis
ass Location review 2
‘.. '®* PM/Inspection plan follow-up

* ikust perianvancs mport ® Inspection data gathering &

® Revise Procedure, Wi integration

6 Documentation

® Patrolling

y

Intearity Assessment | 4

® Coating repair “* Inline Inspection

® CP system maintenance ™~ : * Direct Assessment
* Reinforcement / replace Repair & Mitigation ® Excavation & repair list

® Failure Investigation

6.2.1. N13ND13UABNMAUNONIY 4 (Select Pipeline Asset,

o o o o a a ° [ o
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No Activities o R R
1 [ Pipeline Patrolling Survey X
2 | Pipeline Leakage Survey X
3 | Vault Inspection
4 | Remote Operating Vehicle Survey :
X
(ROV) mwizniolunsia
5 | Pipeline Settlement Survey X
6 | Pipe—to—Soil (P/S Potential X
Survey)
7 | Casing inspection » X
8 | Bond box inspection
o 7 o
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No Activities O e ~
9 | Anodebed inspection by ROV X
10 | Rectifier Inspection X
11 | AC Mitigation Inspection X
12 | Close Interval P/S Survey X
13 | Coating Defect Survey (DCVG) X
14 | Insulation Joint / Flange X
Inspection
15 | CP online calibration X
16 | Aboveground coating inspection X
17 | Splash zone and soil to air X
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inspection

18 | Corrosion under pipe support X

inspection

19 | Corrosion under insulation X

inspection

20 | Aboveground pipe wall thickness X

inspection

21 | Inhibitor Injection X

22 | In Line Inspection (Pigging) X

23 | Internal Cleaning (Pigging)

24 | Corrosion Coupon Inspection -

25 | Location class survey
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2.1 _-Pipeline Patrolling Survey
2.2 Pipeline Leakage Survey
2.3 Vault Inspection
2.4  Pipeline Settlement and Soil Erosion Control
2.5  Pipe—to—Soil (P/S) Potential Survey
2.6  Pipe Thickness Inspection
2.7  Close Interval Potential Survey
2.8  Remote Operating Vehicle Survey (ROV) mwizvelunzia
2.9  Corrosion Coupon Inspection
2.10 Deposit / Liquid Inspection

2.11 Coating Defect Survey
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2.12 Insulation Joint / Flange Inspection
2.13 AC Mitigation Inspection

2.14 Rectiﬁef Inspection

2.15 Inhibitor Injection

2.16 In Line Inspection (Pigging)

2.17 Internal Cleaning (Pigging)

2.18 Electrical Interference
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eldidlulaunasgiu ASME B 31.8 #ado 851.2, 851.7 ua 852.1

3.2 Pipeline Leakage Survey

A o 3 o ¥y A A v O A A w.
o myvandisamasavesriodamas Tasms 1iaseeiioasdeiamaiimu viemsduna
) ooy gy A ad ' A a d ' a
anmunadenuunuaane wudu lddsudidundonq unamsegativilungqua inanse
g A’ a %’ 4 o
Wonh wududwihniwda el luamnasgu ASME B31.8 iade 851.3, 852.2 uaz

Appendix M

3.3 Vault Inspection
A X A S 1A v v [
A9 N1TATIVADUANINWNUNUDIA 31“ﬁﬂ1ﬂlﬂﬁ1$ﬁﬂﬂﬂﬂ’l?1‘ﬁ\ﬂﬂ ATVADUNIYII ANIN
Coating Y8991 IAZAMINAMI ASME B31.8 ¥ad® 853.5
3.4 Pipeline Settlement Survey
o ) o ' 1 a t.?l’ 4 1 a o
ﬁﬂ ﬂ'liﬁﬁ')‘i]!lﬁ:’rNlﬂﬂﬂ'liilfﬂ}'ﬂilﬂﬂﬂﬂﬁ\iﬁv'l“ﬁ Usnmwuﬂmmﬁmmﬂuw;ﬂ ASME B31.8 YI’J‘l’l'ﬂ
841.1.10
3.5 Soil Erosion Control

A o o J o a 4 [V 097 a A da 1 A A H
19 ﬂ'ﬁﬁ'ﬁ')“llﬁzaﬂlﬂﬂﬂ']iﬂlﬂﬂl‘]f'lz‘llﬂﬁﬂu“ﬂﬂﬂﬂﬂﬂ'ﬂﬁﬂﬂ']“ﬁ YINUNUNAUDDU, Wu‘VWI'Nu']vlﬂﬁ

W OAUANA1ATY ASME B31.8 240 841.1.10, 841.1.11
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3.6 Pipe-to-Soil (P/S) Potential Survey

o o 1 ) 4 <
flo m3asedeuszaumsilosnunisynsouredamas e it liawinasgin ASME B31.8
v 9

1290 862.1, Appendix K 1182 NACE SP-0169 Laznsainumsygnsouvesvodana Idauiiuay

1195914 ASME B31G tiag ASME B31.8 #2490 863

3.7 Pipeline Thickness Measurement

A ' oo a A :i ' a ) A a a
) ﬂ15ﬁ5'J%ﬂﬂun’]iﬁﬂﬂiﬂu‘u’ﬂQﬂGﬁQﬂ']q‘ ‘lJ‘iL’JtuTlllﬂ’JmlﬁUQq\i IHU UINIUUDID NIDUILIUN

madanuiEage ieldiiuluamnasgiu API 570, AP1 574

3.8 Close Interval Potential Survey

U o o 1 1 1T © 4 1 T a
flo M3asdoUMTEAY Mstlesnumsynsounadananng 1 was MeasrvgNiviousnulall

A5ZAVAINININTF U NACE SP-0169

3.9 ROV Survey

A T Y9y = ) [ a Yy 1 = 1

19 ﬂ'liﬂ'i’Ji]ﬁmJ’dﬂ1Wﬂlﬂﬂﬂ01ﬂﬂﬂ\1ﬂ%;ﬁ’)'lllﬂﬁljﬂ“ﬂUﬂ?ﬂﬂu‘lﬂﬂﬂ\iﬂ&ﬁﬂmqlWEN'Wﬂﬂi)ﬂ'li
9| o A Y 4 9| o 1 [
ﬂﬂdﬂuNﬁﬂi%‘ﬂ‘Uﬂ]ﬂﬂﬁu uazmsdszua Wif)lJ‘VNﬂi’Ji]ﬁﬂﬂi%ﬂﬂﬂﬂﬂﬂuﬂﬁﬁ!ﬂiﬂuﬂﬁﬁﬁfn“]f

o liTlu llanumnsgiu ASME B31.8 i1 A851, A862

3.10 Coupon Inspection

A a 32 a A v w1 1 L A o o o 19 & .
o ﬂ']iﬂﬂﬂ\i‘lﬂliﬁﬂZ‘HuﬂLﬂUQﬂuﬂUﬂﬂ‘l'ﬂuﬂﬂﬁﬂﬂ'l“lf marumunumisneaulu d9nms
v

= é = d‘ a ,ol @ d' lﬂ' ° °
ANANIZYZIIATHUISUNITDDADDNUUNDATIVADUANINHI umun‘nmﬂ'lﬂ Lwam"lﬂmmmm

oasimsynsou e il lawunasgiu ASME B31.8 #ate 864.1 (b) 1az NACE SP0775

3.11 Deposit / Liquid Inspection

a

< o 1 . . . { ]
fio MFINVAIDE1I Mill Scales ¥30 Liquid 910A1F Run Cleaning Pig ¥130910 Filter NAAAIAINA D15
43 o a s [ A o a 1 1 T o 1T a
mani I Amseimasdseneuveunan moinysziiumsgnsouveanodanis Tunavn

auvgla daenrh lugmsudamldgnea e liidlulaminasgiu ASME B31.8 viade 860.2 ()
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3.12 Coating Defect Survey

A ° . T o A vy d v 9
9 NINTIVADUNITHIFAVDN Coating NDAINIY ma‘lmﬂu"lﬂmnmmgw ASME B31.8 11199

852.6.1

3.13 Insulating Join / Flange Inspection

#9 MINTIVADUANINUDA Insulating Joint / Flange 1MIMITI ¥30aA2995 ¥50 limumnsgu

ASME B31.8 #2490 861.1.3

3.14 AC Mitigation Inspection

A Y v @ ] 1 1 1T & o slé
o ﬂ'liﬂi’)i]’d’B‘U’iZU’Uﬂ'ﬁﬂ'ﬂﬁﬂuﬂuﬂi’lﬂfﬂ1ﬂ‘ﬂ'\ﬂ1 llﬁ:‘,"lﬂ'ﬂ'lll‘i\iﬁu\mﬂﬂﬂﬁ»lﬂ'l% HAZHUNITURB

b4
yamluvaziiu o Taod§riaaw ASME B31.8 iade 861.1.7

3.15 Rectifier Inspection

A a o d d' 1 Y o U o o ]
o mathaamumsrhauvesgnsaiae il iwegszuvilesnumsynseu dnshauey

wlounaiuiinaae q 7 Rectifier e 11T Tmumasgu ASME B31.8 #ade 861.1.4

3.16 Inhibitor Injection

= [

A = o ¥ U 9 oo oY J A 1 1 A o 1
Ao myRamssudamsunsowdn Tl luviedsma (awiznelunzia visevehdimahilasnansou

H '

1 4 o § v o H 1 = 1 % o 3 1
ueg) ovimihiisaummniedmelurie uazindevidnlurie ddasimsdasziusyny

Y

U M o A9 a o 9 ° a e o 9
duNaYD Inhibitor NEWAAIUGUUI Taslf1iAn1u ASME B31.8 1290 864.1(a), 864.2.2

3.17 Inline Inspection
) ' H 1
Ao mynsavaeumsknsounanelulazmeuenie manfasuulasginssvesnie uazms
= 1 1 oY . A Y
Doanuveaunedama Tasns Run Instrument Pig tie il lamunasgu ASMEB 31. 8

v 9

12U 860.2, 863.2

3.18 Internal Cleaning

#o M3 Run Pig tevhanuazeanislunedemesau ASME B31.8 90 860.2, 864.1

3.19 Electrical Interference

fio Myas2aeUMITUNIUTEUY CP. nTasaaddu q e lidlulaumnasgu ASME B31.8

Y90 861.1.5, 861.1.7

Y 4 e A ' 2
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MANUINT 2
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3. aw

2. nasgemihnlyany

2.1 American Society of Mechanical Engineers (ASME B31.8)

22 wasguan q inandelu ASME B31.8

3. thieveunasgniidenld
3.1 ASME B31.8 Chapter IV — Design, Installation and Testing
3.2 ASME B31.8 Chapter V - Operating and Maintenance Procedures
3.3 ASME B31.8 Chapter VI - Corrosion Control
3.4 ASME B31.8 Chapter VIII - Offshore Gas Transmission
3.5 ASME B31.8 Chapter IX — Sour Gas Service
3.6 ASME B31.8 Appendix K- Criteria for Cathodic Protection |
3.7 ASME B31.8 Appendix L - Determination of Remaining Strength of Corroded Pipe
3.8 ASME B31.8 Appendix M - Gas Leakage Control Criteria
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42 A3EAU MAOP IHounum SMYS tilpeninszdananegluuuanuidenis / szauanuguusely

& 9 [ 1 o o = = ]
IOIAUUDINDNYD 81N Leakage (5'3‘11“1) AU Rupture (ﬁﬂﬂllﬂﬂﬂﬂlu1ﬂ1ﬁﬂul YU

Pipeline Diameter)

\ ¥ 4 o
5. man q nlFlumsnawumsinau

5.1

5.2

53

5.4

5.5

5.6

5.7

T o a o
Pipeline "Patrolling 144'5'0msammznumnummmw: W‘ﬂ']iﬂl']’JNllNqui%U:ﬁl’Jﬁ'llﬂuﬂﬁﬂ
(Time-Based Approach)
5.1.1 Transmission Pipeline

9
[

6 H 9/ =
- Location Class 1,2 2819UdY lag 1 a59
. Y oA ¥
- Location Class 3 081908 Taz 2 A54
. " Y oA ¥
- Location Class 4 98191108 Tag 4 A59
5.1.2 Distribution Pipeline

9y
- pgniledilaz 1 54

Pipeline Leakage Survey: AnsEuRuANszeznaiiundn (Time-Based Approach)

. 2
- agarievilaz 4 Ase

a I v .
Vault Inspection: AT NURUANTZEZa T unan (Time-Based Approach)

" Y oA 4
- agaueYilaz 1 ASe

. . . “ &’ { 1 1 a
Pipeline Settlement and Soil Erosion Control: wmsmnmmumnwuﬁaauun LHAZNTUINND
asaviamsngailundn

»

v '
- s uiiumsasieiaediaiesilas 1 A9 LazdouAINNATIVNUIINNIT Pipeline Patrolling

Survey

a o o
Pipe to Soil Potential Survey: NITUINUNUANTZo2a U UN AN (Time-Based Approach)

Y { ) |
- atharfevilaz 2 51 Taoyngaiiades liviesnd1 —0.9 v (On) 130 —0.85V (Instance Off)

Pipeline Thickness Measurement:

: o
- ANUMAANIAANUUUUANIINAD 10% W3aluua TuveInUnUIaAaI9INMsIA 3 A9

1 4 1 :’I 1 L 1Ta
Av1lea (uAazaTavinany lumu 3 7))

Close Interval P/S Survey: #1913 MUHUANIEEEa it urdan (Time-Based Approach)

[
@
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- MIATIVNIA HUDU UD 4.4 UAITATENURNIEWUNNUUYA
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5.8 ROV. Survey (InWiznnlunzia): fsamauwuaszeznauiundn (Time-Based Approach)
o a =
- auliumsnne 59

a < o
5.9 Corrosion Coupon Inspection: NDITUNAUNUA T 8LV UNGN (Time-Based Approach)

Ed
a w o w 1

1 24 o -1
- fAnAd tazooann 9 3 1 vienunguammaitivdiAy 1wu H20, CO2, H2S IRNAY

5.10 Deposit / Liquid Inspection: NIITUIINURUAINAT Run PIG

o 1 { o ' v v v { a =} o 5
msifumesnlivan@adotndudaniy o, 1inaiga Tavdndlminundennueu Run Pig

5.11 Coating Defect Survey: ﬁmiiunnuwumnszﬂmmlﬂuﬁa"ﬂ (Time-Based Approach)

- Waufiumsyn 9 51 uaziinadainaniinnfasunlasyesiunaden vie /s mniunwei

o - o
11?[’71'm'ﬁﬂi'lﬁ]ﬂﬂﬁlﬂuﬂ'ﬁlﬂﬂ'w

5.12 Insulating Joint / Flange Inspection: ﬁmsmnmmumuizammﬁ‘]uﬁﬁn (Time-Based Approach)

b4
- WWihmsasiaiaediantedilas 1 ASa wioun P/S Potential Survey

5.13 AC Mitigation Inspection: fsannauumusseznauiiuvan (Time-Based Approach)

- Wduiiums luwieuny P/S Potential Survey

a [ @
5.14 Rectifier Inspection: NTAUIMAUHUANTLU21IA NI UNGN (Time-Based Approach)

- duiiumsasavdounn o 1oy

a b I o
5.15 Inhibitor Injection: NTUNUHUA NS ZoZIa NI UNAN (Time-Based Approach)

Yo a A v Y28 o a P A TN
1“ﬂ1[uuﬂ’]5ﬂﬂluﬂqw5ﬂJJ“QLﬂ]Jﬁ'JﬂU’]\]hlﬂ'Jlﬂi']xﬂv‘!ﬂ € 3-6 199U ADAI

a o @
5.16 Inline Inspection: NOITUINUHUAWTZOZIAUTUNGN (Time-Based Approach)

o o 1

- MFL Pig Isuiiumsnn 9 53 dmiuvevuun uazvelunzia

- GEO Pig Widuiiumsnn 9 5 1 Tavdsuiiiunndoyai 1891001591 Pipeline Patrolling

5.17 Internal Cleaning by PIG: ANTUINUNUAUTNINANINALDIAND (Condition-Based Approach)

A5l 5250, UszliugmwiSinadaandanielure udmumn

1) ﬁwnﬁ'wmu’luﬁaﬁ‘lﬁmmﬂ'au: 9% run cleaning PIG 824111179 run ILI PIG 86141100 1)
%3 run cleaning PIG 11317 4 azea1Uili 5 92 run ILT PIG

2) daandameluriedysunamnn: 929U run Cleaning PIG %l

5.18 Electrical Interference (Bond Box) Inspection: NVITUINURUMNT L2101 (Time-Based Approach)

- Wdufiumsasrvaeunn 1 hou Tasvi1 lundourunsasiadou Rectifier

? 4 4 4 ' 2
P-uma.-0501 Uszmeldnsan s wamstidhuenmsaunuiledlas muuszuuauguienaITInIY
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MANUIN 3
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'uau1numsmgﬁnumammmmazwml;]mlms

Pipeline Patrolling Survey

Pipeline Leakage Survey

Vault Inspection

Pipeline Settlement and Soil Erosion
Control

Pipe-to-Soil (P/S) Potential Survey
Pipe Thickness Inspection

Close Interval P/S Survey

Remote Operating Vehicle Survey
Corrosion Coupon Inspection
Deposit / Liquid Inspection
Coating Defect Survey

Insulation Joint / Flange Ipspei;cti'oh}
Insp. g |

AC Mitigation Inspeétif)n

£

| Rectifier Inspection’

Inhibitor Injcctviou
In Line Inspection (Pigging)

Internal Cleaning (Pigging)

Electrical Interference (Bond Box)
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MANUIN 4

whiinnusuRarevvoaazmieau lundazdonssmhginmnmemaa

Responsibility
= ©

c o g qg’. 2

g 2 2 3 2 g

£ i g cgas o o 2 o3 o 1]

S Maintenance Activities < = 8 < p (14

= & g a 5 N &

o [+] = Q

o {4} ] ¥4

i <
Mechanical damage control : Patrolling

1 Patrolling (Vehicle) R - - R R RIE
2 Ground/Crossing Patrolling and Leakage Survey R - - R R RIE
Vault Maintenance R - - R R RIE

4 Aerial Patrolling E E E RIE RIE RIE
5 Soil Erosion Survey R R R R RIE RIE
6 Pipeline Settlement Survey R - - R PEIE RIE
7 ROV Survey (Visual inspection, Free span) OF OF OF OF OFIE OFIE
8 ROV Survey (Visual inspection, FMD) OF OF OF OF OFIE OFIE

External corrosion control :ACathodic Protection System, Protective Coating system

1 PIS Potential Survey (on-off) @ Test Post R - - R E RIE
2 Casing Inspection R - - R E RIE
3 Bond Box Inspection R - - R E RIE

Anodebed Inspection (ICCP)
ROV (Anodel/Electrolyte Potential Survey)

5 Rectifier Inspection R - - R E RIE

AC Mitigation Inspection (dc decoupler,

Surge protecting device, Zn ground wire/mat)

Close Interval PIS Potential Survey (CIPs)
ROV (Pipe/Electrolyte Potential Survey)

Coating Defect Survey (DCVG), PCM
ROV (Voltage Gradient Survey)

9 Insulating Joint or Flange Inspection R - - R E RIE

10 CP Online Calibration (P/S, TR-V,TR-C) R - - R E RIE

External Inspection / Direct Examination

1 General surface / coating condition inspection RIOF - - RIOF E RIOFIE

2 Splash zone / soil to air piping inspection RIOF - - RIOF E RIOFIE

3 Corrosion under pipe support Inspection ’ RIOF - - RIOF E RI/OF/IE

4 Corrosion under insulation (CUI) Inspection RIOF R/IOF R/OF RIOF E RIOFIE

5 Wall Thickness Inspection @ critical location RIOF - - RIOF E RIOFIE
P-mn.-0501 Uszmeldngad 5 lanmiﬁ’lﬂumnmsmuqmﬁm‘ﬂﬂdmuuszuuqumanmswiui’u
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" Responsibility
] T
£ ]
14
s || o | 3 | ¥
£ 3 = = a & 8
g Maintenance Activities < o 8 bl 8 o
= c < 4 0] (0] a
S & o 5 & 0
o [ =4 (3] = Q
o [5) o ¥4
i <
6 Hot tapped Coupon Measurement - R E RIE
7 Excavation & Direct Examination E R R RIE E RIE
Internal corrosion control : Chemical Treatments , Moisture dew point control
1 Moisture control OF OF OF OF OF OF
2 Inhibitor Injection OF OF OF C2OF OF OF
Internal Inspection : Cleaning, Inline & Sample Inspection
1 Cleaning Pig E/RIOF RIOF RIOF RIOF E RI/EIOF
2 Corrosion (MFL) Pig E/IRIOF E E RIEIOF E RI/EIOF
3 Geometry (Caliper, Gauge, 3D) Pig E/RIOF E E RIEIOF E R/EIOF
4 Chemical analysis (Deposit, Liquid) E Q Q RI/EIOF Q E
5 Corrosion Probe / Coupon Measurement E E E - RIEIOF RI/EIOF R/EIOF
Other
1| Location Class Survey | A | A | AloA | AJE | AJE
NI

® R =Regional Operation YED) wmﬂﬁﬂ“ﬁms
® PE = Pipeline Engineering Division 130 M.239.
® E =Pipeline Maintenance Management Division 130 5N.759.
® A = Academy Division 130 WAL.ITA.
. A
® . OF = Offshore Operation 3® yw.1Jan.

[ o Y

® Q=PTT Lab W30 gudisy Jnioud

y
o

3 & : 44 A ' %
P-ANA.-0501 Uszmelensan 5 lﬂﬂﬁ'ﬁuﬂ]ulﬂﬂﬁ'ﬁﬂ']llf}lllllﬂl‘ﬂﬂﬂ'luUuszﬂﬂﬂ?ﬂf]”lﬂﬂﬂ'ﬁl'ﬂ'luu
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MANUIN 5
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1 | F-5M.250.-0012 | Natural Gas Pipeline dmsuldszymasgves n.

Maintenance Program MUNAAN o YOININTITU

° o 1

1h3esnumelunaazsens e

e

1481909 Tumssamriumuilfriaau
~ A ea Aa
5161 uazuwul§iin el

AUAWINAN 11 (Master Plan)

2 | F-31.230.-0013 | Pipeline Integrity Plan | dmsuldnaumuiihgednyivie 7l n.

=

1 = 3 o 2
mMunawnan 13 e lsdmsy
Iy a v o a wa
91999 Tunssaiumulinanu

1l5z911 (Master Plan)

3 | F-51.250.-0014 | Cleaning Pig & dmsuldnamwunumnuaiy INn.
Instrument Pig Schedule | HAZIADUNMINZAUAVNIT Run

Pig Us¢ Slveaynidunie uaz

1 ]
A A

envmlfianmsirldreds
wisodsumaumuliindsedilves

uaazIUA

4 F-3N.237.-0015 | Aerial Leakage Survey & fFmsulFnaunuaY Aerial in.
Patrolling Schedule Leakage Survey [I0g Aerial
Patrolling 1/52871] v9annidune

uaziiveivailfinnsiildreds

g.d Y 4 . . 2
P-umn.-0501 szmeldnsai 5 wamsHiduenmsmuguiieilias muuszuumURUIBNAITIINIY
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dwy | Souvumoda Hordoq gauszaanve AN Handarm
wielsunumlfiiasestlves
uAaZIvA
5 | F-5M.250.-0016 | Corrosion Coupon dmsvldnumuanunoauazilse N
Inspection Schedule YU Corrosion Coupon szl ‘ﬁ
dn aaludune uaziitefiun
Ufiamsihlgwss vielsy
Muwulfiindssitlvewsias
)
6 | F-31.239.-0040 | Tool & Equipment Fmsuldnumidusiesilofiog .
Calibration Plan Tunnusviareu snlildou .
oy Uszon)
7 | F-51.250.-0018 | Pipeline Indirect dmsuldnaunuau CIps uag .
Inspection and Integrity DCVG vodsesmsedit) Lﬁ"ﬂolﬁ’
Assessment Plan wmﬂﬁu"ﬁmsﬁﬂﬂé’wﬁq w5015y
Mmumuliindssilvewany
(U
8§ | F-51250.-0019 | ICCP Anode Groundbed | dm3ul9maunun/den Anode N
Replacement Plan groundbed UDITEUY Impress
Current Cathodic Protection ﬁaﬂﬁ?ﬂ
luidurie uaziiofivarlfiams
1 ldhede vieSunaumu
Ugiialseditlvesunnziua
9 | F-51.250.-0028 | Distribution Pipeline dmsuldnaumuau cIps uag n.

Indirect Inspection and

DCVG novauilszill e ldiva

Y4
P-unn.-0501 Uszmeldnsan 5

2 g A ' Y
lﬂﬂﬁ'ﬁHlﬂulﬂﬂﬁ15ﬂ')1]f}ul1lf]l‘ﬂﬂﬂ1uﬂuigﬂﬂﬂ']UﬂUlDﬂﬁ'ﬁlﬂ'\Nu
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gaszaan VoAU

ae | venuuwesu ¥oi30q Hoadarimy
Integrity Assessment ﬂﬁuuaﬂ‘l'iﬁﬂﬂél'lﬂﬁﬂ ELMERT
Plan Nuruilfialseiitlveaas
19
10 | F-31N.257.-0029 | Direct Assessment ﬁm%"unmﬂﬁn“ﬁnﬁ“l%’ammumu n
1 L) o =
YANIABUNOTINH 5231
11 | F-31.230.-0030 | Soil Settlement dmsuldnwumunuasinaoums n.
o 1 L)
Inspection Plan w;mwmﬁmﬁmmmwmwﬂ
Ufiians
12 | F-31.230.-0032 | Soil Erosion dmFuwal§rians 9naumua .
o 1 1o
uf lvganamnzyeviodans
13 | F-5M.250.-0052 | NGV Pipeline Indirect | dmFuld21aumuaru CIps uaz n,
Inspection and Integrity DCVG e NGV Uszd1i] el
Assessment Plan wwalriansihlilgreds niedsu
Numuliindszinlvewaas
v
14 | F-51.230.-0058 | Pipeline Maintenance dmFuwad§iams 19w .

Equipment Obsolete.and

Wear Out Information

1 ) P
¥ouazd150991/nsalne1n

Obsolete 1upU1AA

HUETiN

1. Tunsnasnlfidalsesilveaudazmizsnu mamuhiiswmsisnssuthgesnyniadelan 6

1 L] 1 o o :’I o =
Nifammuanie lifesoumsthgesaunluthiu o g5 uRareUMs1MAKUSZY Next Due Year 131u

FOINUWING ¥3D909 Remark muuuudesunaumulfidanlses

\ 2
WU KPI Used1t) voaniienuiy q

vy [}
- P-AnA.-0501 Yszmaldnsan 5

=

1 4 ' 2
mnmiﬁxﬂulanmimur)umaﬁlna1uuuszuumm1manmsm1uu
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MANUIN 6

NIZUIUMS Quality Assurance (QA) NUINFIZNBMOTIM e 4

Asset Integrity Management System (QA)

(Comply with ASME B31.85)
2.uATIEINALINgIT NI (D)

identifying potential
pipeline impact by threat (Y)

Data integrate and alignment

Inspection data analysis (M)

Risk
Assessment(Q)

-
Rt

5. Field work execution (A)

. amane

FRevise PM Attion Plan (Y) B

Localorn class & HCA
|8 Pairolling) vVauitinsp’
% Setliement/ Erosion

ROV Piatiorminsp

Integrity / System performance (C)

2ilu

S
Management
Reyise
AEML) (Y

Revise
Maintenance
Standard / Wi

/ Protection
System (Y)

Identify Gap to
improve (M)

$AGP / Repair/ Replacef
Life'extension (Y)

Ay do
Revise PM
masterplan (Y)

‘Tech.- Project
Support & Training

CP/Coating

Gleaning PIG 1Lt

DA, P. Vessel insp

CM7improvementproject

mma | evise GMActionPlan(M)

==

winuiinimianuiiu

3.uy

Trsamsanuunu

B Pmv
B Tav
. Region
LR

- [ R

Corrosion Environment TPI

T

U8 (A)

Follow-up

Reporttotop

Management (Q)

Report to
External (Y)

L4
P-ann.-0501 Uszmeldnsan 5

4 4 ' y %
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F-T.230.-0012

Natural Gas Transmission Pipeline System Inspection & Maintenance Program 2023
6 Responsibility Form :
PTT Public Company Limited Page : 1/1
Up: P and Gas Group Revision : 1
Natural Gas Transmission Pipeline Main! . Issued Date : November 17, 2022
Offshore Onshore Reference E|E
o TSO [T50/GSM| TSO | TS0 | TSO | TSO [TSO/GSM[NGR/NGV] Al Al Al Al Al Al .| 5 f e |z
g Maintenance Activities — [ pressure | pratform | | 2PP8SPP] Dist. [uGasset| piping pressure [ Asseton |, 1o | schedue / Form |procedure / wi i 5 2 E 8 Remarks
Line | Branch [ Piping | "0 | cructure | Mainine E—— | Vesselin | o e PIL c g8 3 g = o
SS in n|in on| station ipe rach & ‘g g & g )32
M damage control : Patrolling
1 |Patrolling (Vehicle) |- - - | - - W, 2w 2W W | - - - = 6M - |Fmom.-0022 |1-250.-2038 R 5 3 R | R/E |Class 182/ Class 384
2 |Leakage Survey and Ground/Crossing Patrolling 3M 3M 3M F-m.50.-0022  |I-50.-2042
e - ol = = - = = s 1y 1y R - b R R R/E
1-250.-2043 [ —
3 [Vault Tnspection - - - - - e 1Y/5Y | 1v/57 - - E = I 1Y [Fnose-0022  |1050.-2045 R = = R R | R/E |Visual & Gas Leakage Check without open Vault /
o (el Visual & Gas Leakage Check with open Vault
4 [Aerial Patrolling - - - - - E 3M - - - - - ¥ 1Y [Fmae-0015  [1-230.-2039 E | E E | RE | RE | RE |eycept pLregiond, 7
. — = 1 - F-mom-0022 | L A= - -
5 |Soil Erosion Survey | - - = = 1y 1y - - - = 2 - F-sn.250. 1-250.-2043 R R R R R/E | RIE S
6 |Pipeline Settlement Survey - - - - - - - - 1y - - - - F-m.250.-0030  |I-350.-2044 R - - R PE/E | R/E
F-5%.250,-0024 I S
7 |Offshore platform structure settlement surrey = - - - 2y E = = = - = & . F-#u.10an.-0001 |I-#H.aJan.0036( OF OF OF OF | OF/E | OF/E |For platform, Topside will be inspected only
8 |ROV Survey (Visual inspection, Free span) IS 5Y = = N = =y - - - i= - 5Y B F-m.250.-0013 = OF OF OF OF | OF/E | OF/E = -
9 [ROV Survey (Visual inspection, FMD: - o d = SY/7Y - L - = ~ = SY = - = OF OF OF OF | OF/E | OF/E |ERP 5 Year / PRP 7 Year
1 |P/S Potential Survey (on-off) @ Test Post i = &M 6M | 6M | 6M | - = = 1Y 1Y |F-sm.250.-0004 R - | - R E R/E -
| 2 |Casing Inspection - - - - 6M 6M M - - - - ¥ - |F-sn.250.-0006 R - - R E | RE -
3 |Bond Box Inspection - - - 1 - 1M/6M | 1M/6M | 1M/6M [ 1M/6M L 2 - ¥ 1Y [F-.50.-0003 |I-250.-2014 R - - R E R/E_|Not interrupt CP current / Full inspection
4 |Anode Groundbed Inspection (ICCP) 5Y 5Y % S5Y/7Y e & 1y - ] 5Y € F-.250.-0019  |I-50.-2006 R = & R E R/E [ERP 5 Year / PRP 7 Year
ROV_(/ trolvte Potential Survey) ~ S— S— — S— F-s.350.-0007 -
| 5 |CP Transformer Rectifier Inspection h - st 2 d = = - = M 2 = 1y 1y F-.250.-0005 _ | | R | R _ S
6 |AC Mitigation Inspection (DC Decoupler, - - - - - v g T ¥ 1y - - - - |F-m.sm.-0004 R - R
Surae protectina device, Zn around wire/mat) . - e S | FS— —
7 |Close Interval P/S Potential Survey (CIPs) 5y 5Y ke - - 5Y 5Y 5y 5Y = » Cy 10y ™ F-.250.-0018  |I-25m.-2009 R R R R E R/E
ROV (Pipe/Electrolyte Potential Survey) F-51.259.-0028
F-s1.250.-0008
8 |Coating Defect Survey (DCVG), ACVG, PCM 5Y 5Y = = = 5Y 5Y 53 = 5 = 107 - |Fwan-0018  |1sn.-2018 R 3 R R E | RE
ROV (Voltage Gradient Survey) F-.230.-0028 |[I-750.-2019
F-1.350.-0026
F-s1.350.-0027
9 [Insulating Joint or Flange Inspection = - = = = = - = N 1y = 1y = = F-sm.250.-0011  |I-95m.-2015 R = = R E R/E
S e F-.250.-0025  |I-350.-2016
10{CP Online Calibration (P/S, TR-V,TR-C) - = E = = - - = - 1y E = - E F-m.250.-0009  |I-250.-2013 R = - R E R/E
F-s1.250.-0010  |I-950.-2012
F-s1.250.-0039
. T - Lsa 2046 _
1 |General surface / coating condition inspection = - ¥ - 1y o - = o 1y 5Y 1Y/sY - = F-M.250.-0053 # R/OF & ] R/OF E  |R/OF/E|For platform, Topside will be inspected only
1= L . For piperack, Visual/Close Visual Inspection )
2 |Splash zone / soil to air piping inspection = - 1y = 1Y | = & ] 1Y/5Y = 1Y/5Y £ = F-mm.250.-0017 _ |1-950.-2024 R/OF # - R/OF E__|R/OF/E|Visual / Full Inspectior
3 |Corrosion under pipe support Inspection - - 1Y/5Y = 2 - = & 1Y/5Y - 1Y/5Y - - |Fmam.-0033 [150.-2023 | RIOF| - - | RIOF| E _|R/OF/E|Visual / Full Inspection N i
"4 |Corrosion under insulation (CUT) Inspection | _ - 1Y/5Y - - - - - - 1Y/5Y - - - - |Fm.amm.-0036 - R/OF | R/OF | R/OF | R/OF | E |R/OF/E|Visual / Full Inspection
5 |Wall Thickness Inspection @ critical location - - 5y 5Y - - - o - 5Y 5Y 5Y 10y - F-.257.-0020  |P-uwa.-0502 | R/OF o R/OF E |R/OF/E
- = . S| SR = 1-230.-5058
6 |Crack inspection - - - 5Y - - - - - - 5Y _ - - - - OF OF OF OF E OF/E |Crack inspection at weld joint
7 |Hottapped Coupon EH EH - = - EH EH EH - EH = = ~ = | Coupon Inspectior} = = E E R E RE | R ]
8 ion & Direct i = = = = - Ep EP EA - = = = = F-m.230.-0029 = E R R R/E R/E_|Dig site verify after Pigging, DCVG, Hottap
ion control : Moisture i
1 |Moisture control [Moni LS ] L] = = ] ] = & L _ z OF OF OF OF OF OF
2 |Inhibitor Injection |Moni - - - - - - - - - - ~ |tvnaan-106) OF | OF | OF | OF | OF | OF |
Internal : Cleaning, Inline & Sample i
1 |Cleaning Pig Cond. = N Cond. Cond. - - - s - - o F-sm.250.-0014 = E/R/OF| R/OF | R/OF | R/OF E_|R/E/OF{R to sampling & send id to Q
2 [Corrosion (MFL) Pig 5Y - - - 5Y 5Y - - - - - - - - E/R/OF E E |R/E/OF E |R/E/OH
F-m.350.-0014
F-sm.350.-0018
3 |Geometry (Caliper, Gauge, 3D) Pig 5Y - - - 57 5Y - - - - - |F-masm.-0013 - E/RIOF E E |R/E/O E |R/E/OH
F-s.250.-0014
F-m.250.-0018
4 |Chemical analysis (Deposit, Liquid) EP - - - B EP - = = = & - - F-5m.250.-0013 e E Q Q |[R/E/OFf Q E |From Pig, Filter, Seperator, Slug catcher
F-.250.-0014
F-.250.-0018
5 |Corrosion Probe / Coupon 3Y = = - 3Y - - - - = = = = F-m.250.-0016 - E E E__|R/E/OF|R/E/OF{R/E/OF|
Other }
1 |Location Class Survey b 5Y 5Y = - - - > - - F-51.259.-0013 - A A A A | AJE | A/E |Including aerial photo procurement

Remarks : The above inspection intervals are minimum requirement, more freq
- W = Weekly, M = Monthly, Y = Yearly, Cond. = depend on cleanness condition

- EH = Each Hottap, EP = Each Pigging, DCVG,Aging #BA=

- Preserve P/L = Isolated P/L, N2 pack, No Gas inside P/L

uent inspection may required at specific location.,
of pipeline or within 2Y before IL1 Pig

Each Assessment - Trunk line = Pipeline segment of the transmission system

- R = Regional Operations, PE= Pipeline engineering division, E = Pipeline maintenance management division, OF = Offshore Operations, Q = PTT Lab, A = Academy division

- Branch = Unpiggable Pipeline

- Preserved pipeline= Pipeline temporarily removed from service and reserve to use in the near future. The pipeline must store the gas inside all the time after stop using it .
- Abandoned pipeline = Pipeline permanently removed from service and subject to “an irreversible process of discontinuing the use of a P/L The internal P/L must fill up with concrete material or nitrogen.

Schedule / Form:
1) F-m.21.-0013, Pipeline Integrity Plan

2) F-511.359.-0014, Cleaning Pig & Instrument Pig Schedule

3) F-m1.339.-0015, Aerial Leakage Survey & Patrolling Schedule

4) F-1.359.-0016, Corrosion Coupon Inspection Schedule

5) F-s.250.-0018, Pipeline indirect inspection and Integrity assessment plan

6) F-m.239.-0019, Replacement plan for ICCP Anode groundbed

7) F-37.3%9.-0028, Distribution P/L Indirect Inspection and Integrity Assessment Plan
8) F-7.350.-0029, Direct Assessment

9) F-31.359.-0030, Soil Settlement

10) F-57.339.-0032, Soil Erosion Correction Plan

11) F-.299.-0044, Distribution Pipeline Direct Examination

\\pttgrp-fs03\NASDATAS\PTT\PL-ENG-PMV\DATA\01. PL-Integrity_Planning\2023\01. Inspection-PM-CM asset\01. F-sN.250.-0012_Natural Gas Pipeline Maintenance Program_2023_rev1.xlsx
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1 o a . . .
TN IATIVADUUUINIMBTITNYIA (Pipeline Patrolling Form) Sheet No. /
avaovlae: D @udCrossing D vend M saeud O et WU/ UWUA © n.s5-1
Inspect by:  Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Devision / Dept. :
38ms: M hilfinTensrniais O 14in3eansnaeuiesa (G2 Month/Year W.A.-65
Method by: Without gas detector With gas detector (Please identify) Pipe Type: MTransmission O pistribution [ NGV Asset Owner: |Zl tso d nGr U asm A nGgv A customer
taviiluenuaa License No. : 11.2310019 ngulueyaNa License group : NodIMF5IINNANTYS - Tevies Route Code 4100 RA-WN KP. 0+000 - 43+520
F18NTATIVADUUHINBMY A (Patrolling List)
v 4 v 4 v 4 v 4 v 4 v 4 v 4 ¢4
asan1 a3an 2 a3an 3 a3an 4 A3 5 A3 6 A3an 7 A3IN 8
No. Activity - - - - - - -
Tuil 05/01/65 Juil 07/01/65 Tuil 11/01/65 Tuil 14701765 Jui 18/01/65 Juil 21/01/65 Juil 24/01/65
Wy iy Wy Tainy Wy Tainy Wy Tainy Wy Tiny Wy Tainy Wy Tainy Wy iy
1 [l"ureatauen ROW / / / / / / /
' 2 T o o
2 [[wneatielu Row : hiluaniivduaca / / / / / / /
3 [eowneadilu row : Tanuauiuduaea / / / / / / /
g ; = =
MsyngRuiuATzILTATIIeMETITHNG A nsU.MIsznouRINs
4 . / / / / / / /
WA WA, 2550
a a Cor @ A v A g oA o
anmanuInaavedinaiims Inadiseridlunquie lesninmngada
5 ooy R R / / / / / / /
99AY, UINANE, YADBN HIBDUIN
= 3 oage A o ~ - E
Avnssuiewihldauadoud wu msauaw, nosiag, nsesdnsminlussey
" X oda
6 [ 30 masnnuuIedaiwa WuRAUSeY (Zone D, E, F mumanuan . 1u - / / / / / / /
2 2
9591.-2038) 3I1N99A Crossing DUY LAY
H 2 Ao Y a =]
szauihlunfsanatedaiivedina (Rapid Drawdown) US1LMINB DY
7 o a A Aaa ~ o Ya A o / / / / / / /
VunUAas wag/mMselinanssufionnsh liaunaoudd
8 [[m3nair1E (Erosion) / / / / / / /
9  [[Aundanions (Loss of Cover) / / / / / / /
10 [thedeudhgadene szezvathe > 100 u / / / / / / /
11 (Test Post Srgadenense / / / / / / /
12 |8l Jsisluus nauuime adasiieunuisnuAnlnanse'li (Gas Leak) / / / / / / /
Note / 91 :

o = o Yy 3 A X v
Hanawa: (1) Tﬂﬁmxmu‘w‘mmsm'maauummii) wuAsenue /" lusenansinaou

@ Tilsagaesnuanuialnaluenmanuni 1
3) TilsagseaumsnsI9ae1ieIId luena1suuni 2

9 3 e
gAsIaaay ém'zwamim‘mmu HOUN

Inspect by

F-31.250.-0022 Uszmaldasail 6
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1AM 1 (Attachment 1) 18U NNANYNANMIATIVEOUUHINGMBEIINTIA (Patrolling Anomaly Report) SheetNo. |

a 4 ' 4 o 4 4 o
asdaevlay : D ﬂﬁmuLﬁH/Crossing |ZI INYUN D NNINIA Bms: M lilfiasens19masa D 1Hn30905 a0 UMHT) (321) - 4.9.-65
Inspect by:  Ground/Crossing Patrolling  Vehicle Patrolling ~ Aerial Patrolling Method by: Without gas detector With gas detector (Please identify)
A y . J . )\ 1 v a = v Y
wewEun: - Un.s-1 !ﬁ“‘lme’]Hmﬂ]ﬂ License No. : N1N.2310019 ﬂq&l‘l‘ﬂf’)i‘giy1ﬂ License group : NOAINBHIINBIAINYYSI - INUBE
Pipe Type : [Zl Transmission & Distribution & NGV Asset Owner: |Z' tso [ nGr W s A Nav A customer

A A o a o 9 Vo a . . . y
331 ﬂ'TllJ[ﬂlﬂ]Jﬂﬂﬂ 19A3TOULUUINONIYTITUBIAN TNV IVDININITATIVNOULUINDNIFTIINYIN (Pipeline Patrolling Form)

Identify anomaly found in NG pipeline right of way refered to pipeline patrolling form

Bila
GPS
o o A 4 Vo - o A w - UHUMS .
Tuh Route Code (RC) KP %350 a01uf P SwazPeanNUANUNAINNINTINEO LN M BEITNINA - aoUzMIAUHUMS
N E &9 ANHUMS
Aalni
9/3/2564 RC4100 36+300 1531201 592906 I flunauisnamaszunlasanenodimessssuma $.0.-64 whszTaaamu
19/2/2563 RC4100 37+412 1531765 593756 2 [shauuaiaealassmahusauna vuiuane lanwdeaios $.0.-64 whszTaaamu
. ~2 . . Y o
9/9/2564 RC4100 01+706 - 01+766 1531143 592849 6 |Tasamsneadeaa1iningi uenwaszul 17 a3 YHIULIN M $.9.-64 whsgTaaamu
' ¥ A o ' o A 9 <
18/1/2565 RC4100 36+360 - 36+409 1503571 588699 5 [lesoniniterihimanuas lgnduamm) 10.9.-65 Futumsuduaio
18/1/2565 RC4100 09+828 1505987 586237 10 [[fheidoudiga RC4100 KP9+828 1.9.-65 Fuiumsudua’o
4
Note / U :

NG 521)31802108AVDITIHANANATIINY

Aihmsudly

dnsaemay ANTIIHANIATIVADY

F-51.239.-0022 1szmaldasad 6
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eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA 1

swazdea: Brvediay NGV Thulile) fianlszasdnsauauuuuuiviad i 4 sﬁauﬁ’ﬂtym
i luitil wazANIUMIYALIAN 4 1IR3

e - avien .t il 0,519

dveayana: auildus daudiansd

Uszauan: pulnlsarliwadfinsia 099-4546682

HANSZND: 111119710952 11 YALBINAN 4 AT Y IMUUITIE RC4100 RA-WN KP36+409 — 36+574

' ' o Y a )l Iy ok _ W s o I S . & B RO
AD1HZIU: ﬂg?gﬂ?'mﬂ'iﬂﬂu"iﬂu AIMVAVHUIS9 % (LADUBTUIAY UNWNAUITUE AT ITUNDNIT

A NANEBIUANKHAINGV Ui 114 593 0HA99u9)

»
F-51.230.-0022 1szmaldnsai 6



2

eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA

sazdea : U ﬁaszmmfmaxmmsaéﬂ’lm Tasenmsthusauney

AU : a.vimn o fultlea s

Frvesam/ B rveaiinu : gaidsns Uszavsna

guszanuau: wiengug UszAvgna wesAnde 082-2495277

HanIzNU : auy ﬂ'asznwﬁummmwﬂhﬂ VUUUIND RC4100RA_WN KP37+412 - KP38+146

3 v = o = 5 R ' 3 <
AOIUZIIU: LHNTZIAAA [ (AVHUMNTITNDUUUAUTTI UNT NI VEUINY )

»
F-51.230.-0022 1szmaldnsai 6

i

2 —

2 " x z [ Rm——
3 A ] H
s s &

i
- 2 ] =
g 2 2 3

¥ 5 5

L] ° L L

)
ey
Xpyreees 55
N E
fnzvom | T
— o — |
n n
for20n fnizom o
eyl N fossone ¢ (Wesvvws)s N ¢ fnzson .r b LEERY
o e
S 5 viadre ¥ .1 ol xrrm
| fozeont

O wekn

thrmmunummnexg) thehufns (ol
Locwe WUTND RCAI00 KPI7=212 - KP3I+146 otz nounmwsaygaiuduens luwmi vy

. . t s \
neazifenau shouuameivui e wsouussusiavundimiofee Ny f == vas et




eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA 3

saziden: Tnsensneadeaaiiiniuwde NGV Tule (1 n.e.64-295.0. 64)

Jiu - a.ven 0.5 Tils 2.31%13

duvenana: Uidn yyined.an. Siia

Uszauau: Auetigns iFasdntias 3aqns wafhnsia 063-3433388

HANSZN: 1111 NUAT= U1 52029118 17 1105 YUIMIUIND RC4100 RA-WN KP36+360 — 36+409

“J‘\
113

3z 398aA W (19T uvyY @ azdiugihien TPNGV_BP)

aaIUZIIU:

»
F-51.230.-0022 1szmaldnsai 6
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518aZ108A: YATDIAIUNDNIINYAT
&’ Q' J A =) a
WU : @.911910 .10995 13 9.51%13
£ a3 7 1) Aa
HURRURNA: AU AT (191veInaY )
sz nugudAy Wwoianae 062-8738259

v 2,’ 4 '
HaNSTNL: YATBINUNDNIINYAT RC4100 KP1+704-KP1+766 wazuidnie RC4000 KP231+518-KP231+580
DU IAIUAT

AOUSNU: BYILHINAUTUNTVD

e : : ’ﬁ"

- ' [+ =
LUV IATIVINHTITUYIN

»
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1 -4 a . . .
TN IATIVADUUUINIMBTITNYIA (Pipeline Patrolling Form) Sheet No. /
avvaovlae: D @udCrossing D vend M saeud O et WU/ UWUA © n.s5-1
Inspect by: ~ Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Devision / Dept. :
38ms: M hilfinTensrniais U 14in3eanssnaeuiesa Gz Month/Year W.A.-65
Method by: Without gas detector With gas detector (Please identify) Pipe Type: MTransmission O pistribution [ NGV Asset Owner: |Zl tso d n6r U asm A nGgv A customer
taviilueyuana License No. : 11.2310019 ngulueyaNa License group : NodIMF5IINNANTYS - Tevies Route Code 4100 RA-WN KP. 0+000 - 43+520
F18NTATIVADUUHINBMY A (Patrolling List)
v 4 va va va v 4 v 4 v 4 L4
asan1 a3an 2 a%an 3 a3an 4 A3 5 A3 6 A3an 7 A3IN 8
No. Activity - - - - - - -
Tuil 05/01/65 Juil 07/01/65 Tuil 11/01/65 Tuil 14701765 Jui 18/01/65 Juil 21/01/65 Juil 24/01/65
Wy iy Wy Tainy Wy Tainy Wy Tainy Wy Tainy Wy Tainy Wy iy Wy Tainy
1 [l"uneatauen ROW / / / / / / /
' 2 T o o
2 [[wneafielu Row : hiluaniivduaca / / / / / / /
3 [eowneadnlu row : Tanuauiuduaea / / / / / / /
g ; = =
mMsyngRiuiATzIYIATIIeMETITHNG A NsU.MIUsznouRINS
4 . / / / / / / /
WA WA, 2550
a a Cor @ A v A g A o
anmanuInaaedinaiims Inadiseridlunquie ilesninmngada
5 ooy R R / / / / / / /
99AY, UINAKNE, YADBN HIBDUIN
= 3 oage A o ~ - ER
Avnssunewihliauadoud wu msauaw, nesiag, nsesdnsminlussey
. X oda
6 [ 30 masnnuuIedaMwa WRAUSeY (Zone D, E, F mumanuan . 1u 1- / / / / / / /
z 2
9591.-2038) 3I1N99A Crossing DUY LAY
H 2 Ao o a oA
szauihlupfsanatedaiivedina (Rapid Drawdown) US1LMINB DY
7 o a A Aaa ~ o Ya A o / / / / / / /
VuunUAs wag/mMselinanssufionnsi liaunioudd
8 [[m3nar1E (Erosion) / / / / / / /
9  [[Aundaniones (Loss of Cover) / / / / / / /
10 [thedeushgadene szezvathe > 100 u / / / / / / /
11 (Test Post Srganderense / / / / / / /
12 [|du'lsf, Jsisluus nauuime ddasiieunuianuAalnanse'li (Gas Leak) / / / / / / /
Note / 91 :

o = o Yy 3 A X v
Hangwa: (1) Tﬂimxmuwmmimmaauumma% wuasenuy /" luseinansinaou

@ Tilsagaenuanuialnaluenmauuni 1
3) TlsagseaumsnsI9ae1ieId luenaisuuni 2

ANTITHANITATIVAOY

grsiaaan
Inspect by
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1AM 1 (Attachment 1) 18U NNANYNANMIATIVEOUUHINGMBEIINTIA (Patrolling Anomaly Report) SheetNo. |

a 4 ' 4 o 4 4 o
asdaevlay : D ﬂﬁmuLﬁH/Crossing |ZI INYUN D NNINIA Bms: M lilfiasens19masa D 1Hn30905 a0 UMHT) (321) - 4.9.-65
Inspect by:  Ground/Crossing Patrolling  Vehicle Patrolling ~ Aerial Patrolling Method by: Without gas detector With gas detector (Please identify)
A y . J . )\ 1 v a = v Y
wewEun: - Un.s-1 !ﬁ“‘lme’]Hmﬂ]ﬂ License No. : N1N.2310019 ﬂq&l‘l‘ﬂf’)i‘giy1ﬂ License group : NOAINBHIINBIAINYYSI - INUBE
Pipe Type : [Zl Transmission & Distribution & NGV Asset Owner: |Z' tso [ nGr W s A Nav A customer

A A o a o 9 Vo a . . . y
331 ﬂ'TllJ[ﬂlﬂ]Jﬂﬂﬂ 19A3TOULUUINONIYTITUBIAN TNV IVDININITATIVNOULUINDNIFTIINYIN (Pipeline Patrolling Form)

Identify anomaly found in NG pipeline right of way refered to pipeline patrolling form

Bila
GPS
o o A 4 Vo - o A w - UHUMS .
Tuh Route Code (RC) KP %350 a01uf P SwazPeanNUANUNAINNINTINEO LN M BEITNINA - aoUzMIAUHUMS
N E &9 ANHUMS
Aalni
9/3/2564 RC4100 36+300 1531201 592906 I flunauisnamaszunlasanenodimessssuma $.0.-64 whszTaaamu
19/2/2563 RC4100 37+412 1531765 593756 2 [shauuaiaealassmahusauna vuiuane lanwdeaios $.0.-64 whszTaaamu
. ~2 . . Y o
9/9/2564 RC4100 01+706 - 01+766 1531143 592849 6 |Tasamsneadeaa1iningi uenwaszul 17 a3 YHIULIN M $.9.-64 whsgTaaamu
' ¥ A o ' o A 9 <
18/1/2565 RC4100 36+360 - 36+409 1503571 588699 5 [lesoniniterihimanuas lgnduamm) 10.9.-65 Futumsuduaio
18/1/2565 RC4100 09+828 1505987 586237 10 [[fheidoudiga RC4100 KP9+828 1.9.-65 Fuiumsudua’o
4
Note / U :

NG 521)31802108AVDITIHANANATIINY

Aihmsudly

ANTIVHAMIATIVADY

gaslaaau

(wsuisa Wuiund)
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eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA 1

swazdea: Brvediay NGV Thulile) fianlszasdnsauauuuuuiviad i 4 sﬁauﬁ’ﬂtym
i luitil wazANIUMIYALIAN 4 1IR3

e - avien .t il 0,519

dveayana: auildus daudiansd

Uszauan: pulnlsarliwadfinsia 099-4546682

HANSZND: 111119710952 11 YALBINAN 4 AT Y IMUUITIE RC4100 RA-WN KP36+409 — 36+574

' ' o Y a )l Iy ok _ W s o I S . & B RO
AD1HZIU: ﬂg?gﬂ?'mﬂ'iﬂﬂu"iﬂu AIMVAVHUIS9 % (LADUBTUIAY UNWNAUITUE AT ITUNDNIT

A NANEBIUANKHAINGV Ui 114 593 0HA99u9)

»
F-51.230.-0022 1szmaldnsai 6
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eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA

sazdea : U ﬁaszmmfmaxmmsaéﬂ’lm Tasenmsthusauney

AU : a.vimn o fultlea s

Frvesam/ B rveaiinu : gaidsns Uszavsna

guszanuau: wiengug UszAvgna wesAnde 082-2495277

HanIzNU : auy ﬂ'asznwﬁummmwﬂhﬂ VUUUIND RC4100RA_WN KP37+412 - KP38+146

3 v = o = 5 R ' 3 <
AOIUZIIU: LHNTZIAAA [ (AVHUMNTITNDUUUAUTTI UNT NI VEUINY )

»
F-51.230.-0022 1szmaldnsai 6
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i
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g 2 2 3

¥ 5 5

L] ° L L

)
ey
Xpyreees 55
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fnzvom | T
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n n
for20n fnizom o
eyl N fossone ¢ (Wesvvws)s N ¢ fnzson .r b LEERY
o e
S 5 viadre ¥ .1 ol xrrm
| fozeont

O wekn

thrmmunummnexg) thehufns (ol
Locwe WUTND RCAI00 KPI7=212 - KP3I+146 otz nounmwsaygaiuduens luwmi vy

. . t s \
neazifenau shouuameivui e wsouussusiavundimiofee Ny f == vas et




eazRenn NUANUNAINNIATIVNADUUUINBMNFEIINIA 3

saziden: Tnsensneadeaaiiiniuwde NGV Tule (1 n.e.64-295.0. 64)

Jiu - a.ven 0.5 Tils 2.31%13

duvenana: Uidn yyined.an. Siia

Uszauau: Auetigns iFasdntias 3aqns wafhnsia 063-3433388

HANSZN: 1111 NUAT= U1 52029118 17 1105 YUIMIUIND RC4100 RA-WN KP36+360 — 36+409

“J‘\
113

3z 398aA W (19T uvyY @ azdiugihien TPNGV_BP)

aaIUZIIU:

»
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smazz‘éﬂﬂmmﬁﬂﬂnﬁmnm‘mima@)uumﬁeﬁ"wmsuma 4

518aZ108A: YATDIAIUNDNIINYAT
&’ Q' J A =) a
WU : @.911910 .10995 13 9.51%13
£ a3 7 1) Aa
HURRURNA: AU AT (191veInaY )
sz nugudAy Wwoianae 062-8738259

v 2,’ 4 '
HaNSTNL: YATBINUNDNIINYAT RC4100 KP1+704-KP1+766 wazuidnie RC4000 KP231+518-KP231+580
DU IAIUAT

AOUSNU: BYILHINAUTUNTVD

e : : ’ﬁ"

- ' [+ =
LUV IATIVINHTITUYIN

»
F-51.230.-0022 1szmaldnsai 6
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U3EN Uan. anm (Nwgw)
srenuNansUHuRmNNIATNIsTaInuLazu lUNaNssNURILIAA AN
WATNIATNSAAMNATIARAUNANTENURILIAADN (F3ELATUNTT)

1A59N15NDFINITEFTNINRRAINSTLIS b1l E19991 D8l

1l 2566 (FeUINUABUNNTIAN — NQUIEY)

AMANUIN -4

WHULAENANIFLNFISNHISE UL SCADA
1lszq11l 2566




nyuleSunmmnigssnsmuuidesiu

=
5211 SCADA Workstation 1l 2566
) HBINE
du: nil.unpa, " -
wa.| nn afocef wa.| e ne ) oa| ne]an. | we.) 5.
UHUIIH M6 Y
1 JPLENGWSIN —
SIRNGOEN M6 PM 2 A39/1)
UHUIIH Y M6
2 |pLENGWs2N —
SIRIEOEN Y PM 2 A39/1)
UHUIIH M6 Y
s il :
iAo M6 PM 2 A5/
UHUIIH Y M6
« [ :
SIRIOEN Y PM 2 A5/
UHUIIH M6 Y
s [l :
UgiiRese M6 PM 2 A59/1)
UHUIIH Y M6
D —
SIRIOEN Y PM 2 A5/
UHUIIH M6 Y
7 |PLOPRWSSN —
iAo M6 PM 2 A5/
UHUIIY Y M6
8  |PLRM4WS1(BILLING) —
SIRIEOEN Y PM 2 A5/
UHHIIH Y M6
o (D
IENEREN Y PM 2 A59/1)
UHUIIY Y M6
o [ 7
SIRIEOEN Y PM 2 A5/
UHUIIY Y M6
11 |PLBV6WSI T -
iAo Y PM 2 A5/
UHUIIY Y M6
12 |PLQCLWSI "
SIRNGEEN Y PM 2 A59/1)
UHUIIY Y M6
13 |PLPBVWSI "
SIRNGOEN Y PM 2 A59/1)
UHUIIY M6 Y
14 |PLRG2WS1 —
UfjiRese M6 PM 2 A5/
UHUOY | M6 Y
15 |PLRA6WSI —
UiRe3s| M6 PM 2 A5/
UHUIIY Y M6
16 |GSPOPRWSIN ”
SIRNGOEN Y PM 2 A59/1)
UHUIIY Y M6
17 |GSPOPRWS2N —
UijiRese Y PM 2 A59/1
UHUIIY M6 Y
18 |PLRG3WSI ”
SIRNGOEN M6 PM 2 A39/1)
UHUIIY M6 Y
19 |GSPPROWSI —
ﬂﬁf]‘ﬁ@“q M6 PM 2 A59/)
Total 1|3 s]|3]7]ofos{is{2s][15][35]0 285
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52U1: SCADA Workstation ‘1:_] 2566
au: ml.una,
UNUY M6 Y
o y
UfjiiRese M6 PM 2 A59/1)
UNUY M6 Y
o I -
Uine3s M6 PM 2 A59/1)
UNUY M6 Y
O D -
UiRe3e M6 PM 2 A59/1)
uWuaY | Mo Y
0 D -
Uine3s| M6 PM 2 A59/1)
UNUY M6 Y
o I -
UiRe3e M6 PM 2 759/1)
- UAUY M6 Y
o y
RNEEEN M6 PM 2 A59/1)
UAUY M6 Y
o D -
RNEEEN M6 PM 2 A59/1)
uHua | Mo Y
o D -
Uiine3s| M6 PM 2 A59/1)
[T TRRET] Y M6 Shipper
o D -
Uiness Y PM 2 A59/1)
. uAua | Y M6
D -
UfiRese| v PM 2 A5/l
. uua | v M6
- -
UfiRese| v PM 2 A5/l
. uua | v M6
D -
UfiRese| v PM 2 A5/l
. [TRLIT e M6
A -
UfiRese| v PM 2 A5/l
. [TRLIT e M6
D -
UfiRese| v PM 2 A5/l
. uuay | v M6
D -
Ujtifese| v PM 2 A59/1)
. uuay | v M6
D -
Ujtifese| v PM 2 A59/1)
. UAUY Y
D -
SIRNGOEN PM 1 A39/1)
. UAUY Y
D -
SIRNGOEN PM 1 A39/1)
UAUY Y
o I -
IENGEEN Y PM 1 A3/
Total 9] 2| 4 2| 1 |4sfos[2]o0] 1] o0 26
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321UU: SCADA Workstation

1l 2566

@ al.una.
Uine3e PM 1 A59/1
Uine3s PM 1 59/
UiRe3e M6 PM 2 A59/1)
Uine3e M6 PM 2 A59/1)
UiRe3e M6 PM 2 759/1)
RNEEEN M6 PM 2 A59/1)
RNEEEN M6 PM 2 A59/1)
RNEEEN M6 PM 2 A59/1)
Uiness M6 PM 2 A59/1)
UAHITY M6 Y
iAo M6 PM 2 A5/l
UfiRe3e| M6 PM 2 A5/l
iAo M6 PM 2 A5/l
UfiRe3e| M6 PM 2 A5/l
iAo M6 PM 2 A5/l
UHHIAIY | M6 Y
53 BCCOPRWS5 m
Ufinesa| M6 PM 2 A59/1)
UHHIAY | M6 Y
54 BCCENGWS1 >
Ufinesa| M6 PM 2 A59/1)
UHHIAIY | M6 Y
55 PLREMTWS1 m
Ufinesa| M6 PM 2 A59/1)
UAHITY Y M6
56 IPLGSRCWSI1 >
SIRNGOEN Y PM 2 A39/1)
UAHITY Y M6
57 PLBVWI10WS1 T
UjiiRese| v PM 2 A39/1)
Total 6 4 3 0 4 3 1.5 2 26.5
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3¢UY: SCADA Workstation

1 2566
-
#u: ml.unaa,

_ HAHITH M6 Y
UfjiiAese M6 pM2afafdl
HAHITH Y M6

A ‘
SIRIOEN Y pM 2 ASe/d)

Total 0 0 0 0 2 0 0 0 0 0 1 0 3
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