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@IUA 5 14O (Detail)

5.1) Jngiszasn (Objective)

A o o [ [~ aq ¥ o oY Y a = Y 1
1W01NFIT NI LUV AINHFITUINA I asosuaamanndgwan audegnaniluliodns
1 4 @ I { ' 4 o
aoliioq Tnunn Uasans uazilufiiene loungni1 saudaiie 19 Stakeholder aiulalu

1. Public Safety (No incident / accident)
2. Law and regulatory compliance
3. Meet business requirement :
* Pipeline Reliability (No gas interruption)
 Maintain pipeline capacity - MAOP (IR W1ZHANTENUIN remaining strength)
- gunsoldnureldmuergfieonuun 13
 Cost Optimization (ALARP : as low as reasonably practicable) : Maintenance efficiency, Flow
efficiency

5.2) YBUE (Scope)

P [] 0o A dy 9 1 [ 9 1
qﬂﬂsmmgmﬂ‘lumimmmmu ﬂi%ﬂﬂﬂﬂ’lﬂi%ﬂﬂ‘ﬂﬂﬁﬂﬂ?%"ﬂ, Tﬂix‘lﬁiﬁllﬂﬂiﬂﬂ%!’ﬁ,

s A o 1 [ ] I
gunsainneatosnumsUnilesnodeniaa wu Test post, T/R 1ludu

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/1J, CP online)
8. Corrosion monitoring device
9. Warning sign

5.3) 19081359199 9M1BEMBUBNIZUY 1TY NG¥iaNY (Reference)

U a 1
[1] NHNIENTN FEUUNTVUAINIEATTTUBIANINND
P-H10.-0501 Uszmaldndait 6 mﬂmiﬁzﬂumﬂmiﬂauamﬁm%émuus:uummmaﬂamﬁwﬁ”u

5/36



[2] ASME B31.8 Gas Transmission and Distribution Piping Systems

[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-NN$.0503 Anomalies management
, ' a 3
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a oA 1 [ o 1 o 1 [
[8] P-AN®.-0505 ﬂﬁﬂgﬂ@lﬂi;ﬁﬂﬁ]ﬁﬂW%ﬂ LASDNAITNAU ‘]JULL‘VIUWﬂ‘V]E]ﬁQﬂ'ICHSlHW&’Lﬁ

5.4) A191NANIN (Definition)
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aune NAYNS / VUABDU / NILUIUNMTAUUUIIY (Procedure / Workflow Process)

UHUAINAAINIZLIUNI TV IIZVUGUATINFISNHINOTINY

| New asset : Monit
onitor
wa). (Risk score L)
= Change inspection/PM activity Update DB
« Change frequency / Document 5.7  Followup
. . . 5.8
Thread @entl / review W 5.9 P Budget CM / Gap closing plan
1.Corrosion / Erosion ose gap request for protection system
Update 5.5, 5.6
2. Melt from ac fault <| amsDB 2
3.Mechanical damage Update DB, Under
a. 3 party damage el Analysis for acception Risk reduci
b. Loss of ground support 5.4 Inspection result criteria «Continuous I?n?pf;ff;azr:r

Execute PM / (Risk score M)

—> )
Area of concern review Inspection : Safe
1.Corrosion zone Risk >ate 1o
2. Population Budaget Analysis operate
. ) udge grity report
a. Class location review e A, 55 56 Integrity report Asset long-term &
b. City area o = —_— °Lmly kY > Life extension plan
3. Terrain vetlf Update DB, Evaluate « Evaluate remaining life
a. Hilly area acception remaining strength T
b. Depth of cover criteria (QSHEP-EMD-RE-01 Communication
4.Crossmg ..................... Y 5.7 Followup
a. Swamp area 5.4 Foliowup Not safe Gap closing plan Budget
b. Canel / stream E:(Qe;ﬁgﬁE!\’d;Lx{(Caliperls’lG run | to operate > for pipe itself 2 request
—> XXX Procedure IL| Process 1
c. Road ‘QSHEP-PEV-xx Pigging Procedure) I
Fotfowup L 2 MOC
— . 5.1 Direct assessment plan (Risk score H) Fal « Repair - Reduce MAOP
Review integrity assessment JANAASTEY) | LIS —>» - Reinforcement « Rehabilitation
PM /inspection master plan investigale - Mitigation * Replace
(FM-PEV-13,18,28) « Retire
Budget _E Execute DA~ 5.8
. . request - Accident |
Revise action plan Execute FFP (Leak/Rupture) > Peﬁormance
Follow up review
5.7,5.8 Followup
Risk reducing program (Risk score H) CM / Gap closing plan i:i%‘:: Execute program

Flow & Timeline
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Apr X Q Q
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6.1 NAYNENMIY
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Risk-based: 1411911491900 LI PIG, Patrolling 15/ udu
g

® Condition-based: 1HAUIIUILAY run cleaning PIG

. Yo Yo . 3 Y
® Time-based: 1¥NUNUNWNY CP 1Az 1HFNVIIUINUHY run cleaning PIG wuau
® Inspection and test: 1¥NUITUYANTIVANINNO

® Run-to-Failure: Ulmdj

® Replace and retire: G P TRR IR RIITY coating rehabilitation
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Over Investment ! Under Investment

S

Potentialto |  Potential to

Save Costs Reduce
Consequential

Loss

Total Cost

Cost of Failure

COST OR FINANCIAL LOSS

Cost of Preventive
Maintenance

OPTIMUM

TSO Law
(ALARP)
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6.2 NIZTUVIUMIAVUUNY Pipeline Integrity Management System (PIMS)

d o [ ] o o 1 [ o 1 4 Aa oA a
ﬁ]'lﬂﬂﬁq‘n‘ﬁﬁWﬂiUﬂucﬁ@MUﬁ\‘]iﬂ‘H'Iﬂf]ﬁ\iﬂW‘;]i"lﬁ}Wu‘]Ju u1mqnaqm1umiﬂgummma
. X o Aa § I
(Maintenance approach) ‘;]?\‘] ﬁaﬂizmumimmmm PIMS ﬁ%mﬂuﬂizmummmﬂﬁau / N3

9
179TAYUFIN (Proactive Maintenance) TagnszUIUMIA LU PIMS %zﬂizﬂauﬁaamumuwaﬂ
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Y
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¥ Select Pipeline (PL) asset
from HCA

¥ Gathering PL information

Threat Identification &

Risk Assessment . : i :
* Update PL condition Thread & risk equation review
to data base * Risk Assessment by GIS
7 Integrity Planning & 3
Update Data Inspection
* MAOP review Document management * Inspection interval review
* Remaining Life assessment Dgﬁsn;a\l;fi%eg?;;dby ®* PM for PL & related equipment

. . . * Filed Inspection & analysis
HCAZ& Class Location review « PM/Inspection plan follow-up

* Asset performance report * Inspection data gathering &

integration

4

* Revise Procedure, WI

* ROW maintenance
® Coating repair

Integrity Assessment

* Inline Inspection

* CP system maintenance * Direct Assessment
* Reinforcement / replace Repair & Mitigation * Excavation & repair list
* Failure Investigation 5

6.2.1. N3N 1IN UADMAUNONIY I (Select Pipeline Asset)

v o w o v a 4 a o @ 1 oY
6.2.1.1 3AAAVANNTINY (Hierarchy) YOINITAATIEH sz HASINUAHUIININYINBN 1Y

v
& U
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' a 4 { o v 1 a J
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Gas (Volume flow rate) L1@ZA1 Pressure ﬁ’g;{ N
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[ 1 ¥ =y 1 {
NoMIw a1t 928 USual Gas (Volume flow rate) L@z A1 Pressure N
g4an91M0 NGR
o w A 1 = oY A ] I 9 =

O a19UN 3: N® NGR Hu1899M0N 195 NUHUISIU #Un. 1] um1ved ¥4

[ 1 dy A A 1 d'
noNIaIl 9 UUSu19 Gas (Volume flow rate) Lsei& 1 Pressure 1
3998493191AN® TSO
o w A 1 = [~ A ] I 9

O a1AUN 4: N® NGV HU18DIN0N I NUNUIUN AN, 1] um1ves
é 1 (%) 1 dy =} 1 d'
FINONIBAUHAIN NI Gas (Volume flow rate) Liei& 1 Pressure 1
39989119171 NGR

TUUNMVTEAVTATIU 521N Failure pattern 11 Commercial consequence

RUPTURE
NGR TSO
c NGV GSM
()
=
P
3 MAOP _ 30%- -
_5 Pspys
= NGR GSM
LEAK
! B— |
LOW Flow = 65 MMSCFD HIGH
Flow rate

4
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g

) a oA . 1 LI o
Suunawilszinnmsiuians (Operation) voanodama T mundnIue
Y
Yoanoadas 1l
. =2 ' 1o ad = ) '
® In-Service HUUDI NOAIMFTIIUFIANDI19UNT lian3e 11 lva
.. . =2 a A o 9 <
® Decommissioning HU18D BNANYIOAANT IFIUTIAT)
= a 9 1
® Non PM Abandoned #1114 snanms l¥nuuuunig lagilass
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vow 13 lidesthzesnmn
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® Removed HUUDN ALANMT IFIULVVD IS lagimeoona1ni

d o {
6.2.2.M15AATIE HAUANAIN Has Usziiunnuass (Threat Identification and Risk Assessment)

NUNIUNBANAN (Threat Identification) ttazAUHUMTUIZTUAMUITEI 81989011 ASME
o A a A A o Y1 a = a
B31.8S taganiumstsziluanuassnoz i linema-unannu@enis Tagnaisananka

o @ 1o {1 . .
mgﬁﬂym@mwﬁmum (Proactive Maintenance)

[ ) [ [
A O duWoyanansATIvANIN (Inspection) HAZHALIFITNBIA NN
1y 30250,
59.254. O WNITUIHAATIVANIN (Inspection) HAZNUNIUNIANAIN (Threat
. Aa X2 o 1w A g9 A o A
reviewed) MINAUUNUNDNIY INOAUY Loz sziiunnnAINIIN
) A X A [l
UsgnNUeIRoANMUINNIY / ana3 150 13 2
a 4 A 9 = a <
NA.ITA, O AnTzvinazlszuiana eAUMIANMFSLAL TSN LAV
AWUINTIIU ASME B31.8S
"9 o a L4 a = .
A LAY O mvoyanan3d1379 AATIEH wazsziiunmsn)asunalas Location
Y o
TN, class ch’iﬂ‘U n.
a o 1A = 1 ®
O WNIU HATNUNIUAWHUINUANWTSVDINDNMHE 11NNTU 525N
Pipeline maintenance 5¥MI 31.936 HazwnlHian1sa1e
v o =Y { [
O 9911 Report 518091UHAUTITUANUTIIUDINDNIFA LAZTIEU

INIA.
a L4 a ° o o
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6.2.3.M132190AW1NFITNY 1M Y 4 (Integrity Assessment Plan) UazANHWIININFITNYI

o o ] 1 oY a
6.2.3.1 UAUNITIINIAYINOANNIYTTINYIA Master Plan
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ASuRaveu TUADUM IAVHUNY
) 7 o
(5] (0] =
) 2] el = =
2| 2 2 | R | &
2l E| 2| 8| 3
e R= 1 £ Q
Z S = 3 =
|2 E| L%
No Activities o g | &
1 | Pipeline Patrolling Survey X
2 | Pipeline Leakage Survey X
3 | Vault Inspection
4 | Remote Operating Vehicle Survey
X
(ROV) mwigne lunzia
5 | Pipeline Settlement Survey X
6 | Pipe-to—Soil (P/S Potential X
Survey)
7 | Casing inspection
8 | Bond box inspection
) 7 o
O (0] —
Lo 17} o] = =
2| 2 2 | R | &
S 85| 2| 8] 3
2 R= o1 = Q
2 | S | E g | =
< 2| F| L3
No Activities o A= ~
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
16 | Aboveground coating inspection
17 | Splash zone and soil to air
P-H10.-0501 Uszmaldndait 6 mﬂmiszﬂumﬂmiﬂauamﬁmﬂﬂémuuizuumugmaﬂmim&u
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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) X

24 | Corrosion Coupon Inspection

25 | Location class survey

2. Tassahaununnedemsalungia 3n.230. 19msduiinay SIM #3e
Structure Integrity Management System $1909A131AT F1UTINA API
RP2SIM G’]éiwzﬁJumsmmwuﬂﬁa%’ﬂmmﬂwamiﬂizlﬁummgém fioy
Aty Tnsearaiug dmsuneazdeaitu@y g ldanenats p-

WN$.-0504

[ . 1 IYq 9 o A A .
3. NOM% (Piping) UUUNUA 111 1¥N15A 1111911 RBI 150 Risk-Based
Inspection A5 UTIWaZBsANLAY 9 |ANINONA1ST P-HNA.-0505

[ @

4. aumununiuimelu@eudanauyeannil naziaimmuauniiy

J 9 v ' Yy 9 < A [ =
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9
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AUUUNMTAIUNTEUIUMT T P-HNA.-0508

4. AUUUMTOONUHULAE Work order TUTZUU SAP

v
5. 97U ILI PIG, Coupon, UAV HU L“U@l‘ﬂ;]‘immﬁ l1id®a7i1 Action Plan
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TS msnasan
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6.2.3.4 NMIUATIEH gmzm‘i’?wﬂzym (Corrective Maintenance)
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o o o A A ad a J { a
INITA. 1. u"lNﬂ‘]ﬂ?\‘]iﬂHngNaﬁﬂNﬂﬂﬂ@]ﬁﬁi?%W‘U MT?!ﬂﬁT&’W‘VHﬁHWﬂﬂLLﬁIﬂiﬂ

v o a 3
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4. udenenuransthgesnewazdsdalnannadullds we.daufiams
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6.2.4. M35 UA NN UAWTINTIVOINBN 1Y 1 (Integrity Assessment)

a ) < [ {
6.2.4.1 MY UANUUUAILUULTIVOIN DN ﬁﬁnﬂiﬂﬁi')ﬁ]ﬁﬂTWﬁ}’Jﬂ In-Line Instrument

(ILD) PIG 1§

N5, | 1. sEyumuduiivau ILPIG uazuslduna inerdeansi

5

1989 | 2. @UHUUETINED — AANN — FU PIG 520DIN15H199 waste 610 11

29)
h3]

RN

o [ @ . [

$N.5A. | 3. MONAI9IN Run ILI PIG 1@ a3 110z 1851 Final report 9INAS UHuL47

a 4 a . . =2 9 Ay ¥
IN.259. 9 NATIH uazilsziiuma (FES, Fitness For Service) $4a1Man 1é

T = A A a = o 9 a A
nuNdinemaaiinnudesizinannudene anusuiludesyailame
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4. NﬁﬁW‘ﬁTl"lﬂﬁ]'lﬂﬂ'li‘]JizmuNa ILI PIG ']Jigﬂ’flﬂﬂ’.)f] MAOP Lmzmqmmaa

VO4N0 (Remaining Life)

N ) < Vo Ay Y vq ¥
6.2.42 M3UszEuANUIUAWTATIVBINBNE N 1aN1TaATINANNAIY ILI PIG 14 1%
AHUUYTLIUAINITMNT Direct Assessment (DA)
Yy Aa = 9y (g Y
DNBINIUNTZTUIUNT DA B992Usenounie 3 uvan Useneunis ECDA,

ICDA ttag SCCDA

1) ECDA (External Corrosion Direct Assessment)

snasa. | 1L sgyueuauyaidle ieasivaniwnena Tasiia1sanaInne CIPS/DCVG
(ECDA)
walfiiaa | 2. dutunusadgsummyails, auguauye tazasivaninie

a L4 a 4 a J
TN AT, 3. 30250, 3 AATIH tazseiiupg L‘ﬁeﬂizmu MAQOP 119 uaxmqmmﬁa

YDIND (Remaining life)

2) ICDA (Internal Corrosion Direct Assessment) 140 SCCDA (Stress Corrosion Cracking

Direct Assessment)

NI, O ICDA (Internal Corrosion Direct Assessment): 910019 NITUIN

11395 NN MEANFIULT WUATAWIE internal corrosion §1
1 32 9 T 9 s . a
’OElNuliﬂﬂ mmnwmmamwmu% U1 moisture content INUATY
[ 9 a 4 a =) Yy a
ﬁﬂuli‘llu'l 611’? INIATA. UATIEN uazﬂszmu“luiwazmﬂﬂ DINOIATN NACE
SP0206 @ie 11
O SCCDA (Stress Corrosion Cracking Direct Assessment): 311013 STRRERRIAS!
o 1% 1T A A A a ° 1 I
VIFITNHINDNTIY NATUN WUANUFYIINDNIZINA SCC A1 EJEJN]liﬂﬂ
1 [ a % 4 a 'd
ﬂ1ﬂﬂu1ﬂﬁ1"l‘l]’ﬂ1/l®ﬂ'lﬁmﬂﬂldl crack amﬁmmﬂ SCC Glﬁ} INIATA. UATIEN
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6.2.5. NS VOMAINATINUTINT / mmr’ﬂﬁu%’aunwém /MSUSTHMANMNFLIIVINONIT

o [ oY
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QA (Quality Assurance) 198310021889 work flow 9 14 lun1AKLINT 6
I o A =< = 9 ]
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U

Ui 7 A3 3A (Key Performance Indicator : KPI) YBINIZVIUM I UNT Uﬂul (Core Process)

MIAnNNE NS (KPI) anthviane (Target)

1. Reliability ¥8419Aw4 TSO, GSM A1) KPI v04 Hna. 11y 9

2. Reliability ¥94W0M141 NGR

3. Reliability ¥99W0M a1 NGV

aunz éi/ﬁ’ﬂﬂ?lmt’h!%% (Performance Indicator : PI)

LYY

M Mannuausa (P a01ue (Related) | Auihwiane (Target)

1 Pipeline Reliability anuineIves 100%
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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) mznelungia
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 Rectifier Inspection

2.15 [Inhibitor Injection

2.16 In Line Inspection (Pigging)

2.17 Internal Cleaning (Pigging)

2.18 Electrical Interference

3. swazPsavesnsauiumslute 2 IWUfilRmumwuanuwnsedsmsUfifau (wn fwadfians
MruaTY
3.1 Pipeline Patrolling
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3.2 Pipeline Leakage Survey
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Appendix M

3.3 Vault Inspection
A A A S 1A o 9 Y O
A NITATIVADUTNINNWUNUD I 'ﬂ?JﬁﬂTWL‘W?JTSﬁ?JﬂTJﬂﬁGlGD'QTu ATIVADUNIYII NI
Coating ¥997187 11AZNIINTAAD ASME B31.8 117410 853.5
3.4 Pipeline Settlement Survey
o U 1 1 =) j‘ { 1 a [
ﬁ@ f‘lﬁﬁﬁﬁl’ﬂlmgﬁﬂlﬂ@ﬂﬁﬂfﬂ?ﬂﬂli’)\‘lﬂﬂﬁﬂﬁ’?“ﬁ mnmwuﬂmmﬁﬂmaﬂumﬂ ASME B31.8 WTJEIT’E)
841.1.10

3.5 Soil Erosion Control
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3.6

3.7

3.8

3.9

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

A @ 9, @ 1 1 U A Y 3
1o ﬂ'ﬁﬂﬁ?ﬂﬁﬂUﬁ%ﬂ‘Ufﬂﬁﬂﬂ\‘]ﬂﬂﬂWﬁFjﬂﬁ@uﬂ@ﬁ\‘]ﬂv‘ﬁ LW’e‘]GlmiJu"lﬂmmnmgm ASME B31.8
v 9
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119937114 ASME B31G tiag ASME B31.8 Wailo 863

Pipeline Thickness Measurement
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Close Interval Potential Survey
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ROV Survey
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3.10 Coupon Inspection
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3.11 Deposit / Liquid Inspection
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3.12 Coating Defect Survey

A ) . 1 U A Y I v 9
o MIATIVAOUMITIFAVDI Coating Nodanas tive 1¥iiu Tawuasgiu ASME B31.8 #ado

852.6.1

3.13 Insulating Join / Flange Inspection

9 NMIATIVAOUANINVDY Insulating Joint / Flange 113N1352 HI08A993 130 lianuanasgiu

ASME B31.8 11290 861.1.3

3.14 AC Mitigation Inspection
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3.15 Rectifier Inspection
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3.16 Inhibitor Injection
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3.17 Inline Inspection
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3.18 Internal Cleaning

o M3 Run Pig tioranuaze1anieluneaanisn1u ASME B31.8 19 860.2, 864.1

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

22 WATFIUAN 9 Nna1D9lu ASME B31.8

3. hdevennasgufidens
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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1 a I [
5.8 ROV. Survey (mwwm“lumm): WU NURUMINT oz uran (Time-Based Approach)
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5.9 Corrosion Coupon Inspection: NNTUNURNUMNTZoZa T UKAN (Time-Based Approach)
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5.10 Deposit / Liquid Inspection: WATU I NLUNUAINNT Run PIG
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5.11 Coating Defect Survey: N1TUNLHUINTZEZA U UNED (Time-Based Approach)
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5.12 Insulating Joint / Flange Inspection: N1TUIMNUANTZEZNAEUKED (Time-Based Approach)
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5.13 AC Mitigation Inspection: WIITWUIINLNUAINTEYLIIN W UMan (Time-Based Approach)

- Iautiums lundeusy P/S Potential Survey

a < o
5.14 Rectifier Inspection: WITTWUIIIUUNUATNTE 821121 Uran (Time-Based Approach)
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5.15 Inhibitor Injection: NNFUNUNUAINTZ82a UL UK AN (Time-Based Approach)
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5.16 Inline Inspection: WTUNRUAINTZezanuran (Time-Based Approach)
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5.17 Internal Cleaning by PIG: WITUINUHUANANINANIUEAZD1AND (Condition-Based Approach and
Time-Based Approach)
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5.18 Electrical Interference (Bond Box) Inspection: NIITUI NN UAINTZIZID (Time-Based Approach)
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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 Inspection
Insp.

AC Mitigation Inspection

Rectifier Inspection

Inhibitor Injection

In Line Inspection (Pigging)
Internal Cleaning (Pigging)

Electrical Interference (Bond Box)
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MANUIN 4

WA uRareuvewAazniaNY luuaazionssniigssnymama

Responsibility

E =
5 & - & B
% = o 7] 2 §
g Maintenance Activities < (D § 3 3 14
= c g = Qo ﬁ Q
< o) o 3 > [0)
o et (] = (]
o Q © 4
P C
w <
Mechanical damage control : Patrolling
1 Patrolling (Vehicle) R - - R R R/E
2 Ground/Crossing Patrolling and Leakage Survey R - - R R R/E
3 Vault Maintenance R - - R R R/E
4 Aerial Patrolling E E E R/E R/E R/E
5 Soil Erosion Survey R R R R R/E R/E
6 Pipeline Settlement Survey R - - R PE/E R/E
7 ROV Survey (Visual inspection, Free span) OF OF OF OF OF/E OF/E
8 ROV Survey (Visual inspection, FMD) OF OF OF OF OF/E OF/E
External corrosion control : Cathodic Protection System, Protective Coating system
1 P/S Potential Survey (on-off) @ Test Post R - - R E R/E
2 Casing Inspection R - - R E R/E
3 Bond Box Inspection R - - R E R/E

Anodebed Inspection (ICCP)
4 R - - R E R/E
ROV (Anode/Electrolyte Potential Survey)

5 Rectifier Inspection R - - R E R/E

AC Mitigation Inspection (dc decoupler,
6 R - - R E R/E
Surge protecting device, Zn ground wire/mat)

Close Interval P/S Potential Survey (CIPs)
7 R R R R E R/E
ROV (Pipe/Electrolyte Potential Survey)

Coating Defect Survey (DCVG), PCM
8 R R R R E R/E
ROV (Voltage Gradient Survey)

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

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

External Inspection / Direct Examination

1 General surface / coating condition inspection R/OF - - R/OF E R/OF/E

2 Splash zone / soil to air piping inspection R/OF - - R/OF E R/OF/E

3 Corrosion under pipe support Inspection R/OF - - R/OF E R/OF/E

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

5 Wall Thickness Inspection @ critical location R/OF - - R/OF E R/OF/E
P-H10.-0501 Uszmaldndait 6 Laﬂmiﬁzﬂumﬂmiﬂauamﬁmﬂﬂémuus:uummmaﬂamﬁwﬁ”u
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Responsibility
= =
c x g % °
c g | 2| g @ &
5 Maintenance Activities < o 8 3 3 ©
= c © 2 Q 0] o
© ) o S N o)
o = [&] = (0]
o 19) [ >
> c
w <
6 Hot tapped Coupon Measurement - E R E R/E
7 Excavation & Direct Examination E R R R/E E R/E
Internal corrosion control : Chemical Treatments , Moisture dew point control
1 Moisture control OF OF OF OF OF OF
2 Inhibitor Injection OF OF OF OF OF OF
Internal Inspection : Cleaning, Inline & Sample Inspection
1 Cleaning Pig E/R/OF R/OF R/OF R/OF E R/E/OF
2 Corrosion (MFL) Pig E/R/OF E E R/E/OF E R/E/OF
3 Geometry (Caliper, Gauge, 3D) Pig E/R/OF E R/E/OF E R/E/OF
4 Chemical analysis (Deposit, Liquid) E Q Q R/E/OF Q E
5 Corrosion Probe / Coupon Measurement E E R/E/OF R/E/OF R/E/OF
Other
1| Location Class Survey ‘ A ‘ A ‘ A ‘ A ‘ AJE | AJE
U1

® R =Regional Operation W3e lemﬂf] 19N

® PE = Pipeline Engineering Division W30 IM.259.

® E = Pipeline Maintenance Management Division W30 31.259.
® A = Academy Division W30 NA.ITA.

® OF = Offshore Operation ELRIRIGE)

A v o
® Q=PTT Lab 130 gudIte iov

v H Y ! v
P-#na.-0501 Yszmaldasad 6 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY
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F-i1.954.-0012

Natural Gas Pipeline

Maintenance Program

dmsuldszymasgiuues

AN 9 VBININTTY

hyesnmelusazsiens e

198190 Tumsdarumul §iiaan
=) a oA Ad'd

3161 nazumuliin unl
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Pipeline Integrity Plan
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15zl (Master Plan)
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F-i1.954.-0014

Cleaning Pig &

Instrument Pig Schedule
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F-31.234.-0015

Aerial Leakage Survey &

Patrolling Schedule

ﬁm%’ﬂ%’ammmm Aerial
Leakage Survey 1t Aerial
Patrolling 1/5¢311) veannidune
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5 F-31.759.-0016 | Corrosion Coupon IN.
Inspection Schedule N9 Corrosion Coupon SIEER NG| 0
fa saludune uaziitefiun
Ufamsiilldds wiedsy
Nuwulinlszan)vesay
e
6 | F-iM.2901.-0040 | Tool & Equipment ’éhw%s"ui%’mmwuéma%qﬁaﬁaé N,
Calibration Plan Tuanusvuraseu snlilaey .
oy Useddl
7 | F-5M.250.-0018 | Pipeline Indirect dmsulFnaunuau CIPS wag N
Inspection and Integrity | DCVG Wotszsmilszsiil e 1w
Assessment Plan wadfianst s niedsu
Nwwwliinlsealvesunas
e
8 | F-51.950.-0019 | ICCP Anode Groundbed | dmiulsnaumun/aon Anode .
Replacement Plan groundbed UYDITEUD Impress
Current Cathodic Protection ﬁa ﬂéi: 3
Tudwiie naziitefiual fiiams
111181999 viTedSunanmu
Uiinlszinlvesunazivg
9 | F-3M.23%.-0028 | Distribution Pipeline dmFulenaunuau CIPS wag nN.

Indirect Inspection and

DCVG nodoilszan e liun
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Integrity Assessment ﬂﬁu‘”ﬁmsﬁﬂﬂé’wﬁq w3015
Plan Nwwwliinlseanlvesunas
(U
10 | F-51.230.-0029 | Direct Assessment dmSuadfuanmsldnumuan n.
1 U4 o A
YANTIVEARUNDAINIY 5231
11 | F-31.330.-0030 | Soil Settlement dmsuldnumwuauasiaaonms n.
v 1 T @
Inspection Plan NFAAIVOIADIUNOTINITUDIUA
Uiianms
12 | F-51.239.-0032 | Soil Erosion dmSuadfuansldnumuau n.
o 1 U
uf luganaz yeanodIn
13 | F-51.250.-0052 | NGV Pipeline Indirect | dm5uldnaumuaiu CIPS uaz n.
Inspection and Integrity DCVG 110 NGV 15911 iiie 1
Assessment Plan wadfiianst ldreds niedsy
Nawnilfiialseiilveansas
(U
14 | F-3M.230.-0058 | Pipeline Maintenance dmsualfianslgnawy n.
1 () o
Equipment Obsolete and %auuazmimqﬂﬂimﬁmﬂ
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HIEITO)
- a
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MANUIN 6

NIZUIUMS Quality Assurance (QA) NUVIFIZNHINBAIN Y1

Asset Integrity Management System (QA)

(Comply with ASME B31.8S)

Integrity / System performance (C)

13U

3.91uils:

2.973AT1EIRALINFIF N1 (D)

Identifying potential

1 dauailawdinszuaunis (P)

Master data update (M)

pipeline impact by threat (Y)

Data integrate and alignment

Review threat (Y)

Inspection data Collection/

Inspection data analysis (M)

Integrity Risk
Assessment(Y)

Assessment (Q)

Check AHLagasiE {Lagging) | Check szuniTaeiu (Leading)

Verify PM/CM data (M)

Fdang
4.r'i'mumf1]%'uﬂ§«1 AT (A-Deploy)

5.Field work execution (A)

Fmang

B puv
M Tav

Obsolescence |G AUNEY
Management

Agews%

Revise PM
master plan (Y)
Maintenance

Standard / WI
/ Protection
System (Y)

Tech.- Project
support & Training

Identify Gap to Issue list of

Improve (M) priority CM (M)

Identify pipeline to Reduce

MAQP / Repair / Replace /
Life extension (Y)

Performance / Benchmarking report (5Y)

Report to top

Management (Q)

CE Region
Revise PM Action Plan (Y) - Region
W EHR
U Budget
- related
Location class & HCA -
E
Patrolling, Vault insp. =
72 i
Settlement/ Erosion L £ ’
g CB,
ROV// Platform insp. = ==
CP / Coating 15
B
s — O
Cleaning PIG ILI 5
(s}
DA, P. Vessel insp.
CM / Improvement project
CBELI
— Revise CM Action Plan (M)
- ==t = CBE
YIRS It o P R
TAramamaunm =
S
2
6.97UNAITIBIIU (A) £
the
IC

Report to
External (Y)

v
@
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Form -] SN -01-0001
PTT Public Page : 111
Upstream Petroleu Revision : 1
Natural G T - 53 — Issued Date : December 1, 2023
Onshore Reference Responsible
Al
5 1 jon / M Activity ML BTS2 . TSO/GSM) j INGR/NGV = B e . . = . i S . o aE A o= Remarks
Iy IPP&SPP Distribution UG asset in Pipingin BISSSREE Asseton . Abandoned CLILEBY R Procedure / WI e 5 2 e 3 3 E 3 ac
Mainline A Vessel in = Decommissioned * Abandoned st © 2 R B a oU
(Class3/4) (Class3/4) Station Station Station Pipe Rack with PM Fox o 5 9_ & 2a 5 e 28
Mechanical damage control : Patrolling
1 Patrolling (Vehicle) ML1 = 2W, 2/W AW 2UW - 6M 6M F-51.259.-0022 125a.-2038 R - R R R/E Class 1&2 / Class 3&4
2 Leakage Survey and Ground/ Crossing Patrolling ML1 _ _ 3M 3M 3M _ _ v 1y 1y F-sm.25@.-0022 i:::ig:g R R R R/E
3 Vault Inspection MLL - - - 1Y/5Y 1Y/5Y - - v 1Y ¥ F-11.219.-0022 1-159.-2045 R R R R/E Visual &Gas Leakage Check without open Vault/
Visual & Gas Leakage Check with open Vault
4 Aerial Patrolling ML1 - - 3M 3M - 1Y 1Y 1Y S-sm.25a.-01-0014 1-379.-2039 E E E R/E R/E R/E
F-sm.258.-0022 Except PL region 4, 7
5 Soil Erosion Survey ML1 ¥ v 517 S - = Ty [ - S-i.250.-01-0021  1-250.-2043 R R R RE RE T
B Pipeline Settlement Survey ML2 : = = = = 2 T = = - = S51.259.-01-0016  1-25m.-2044 R R PE/E RIE e
_F-sm.25@.-0024 =
7 Offshore platform structure settlement surrey ML2 2y - - - - F-wi.aa.-0001 1-uu.118a.0036 OF OF OF OF OF/E  OF/E gop platform, Topside will be inspected only
8 ROV Survey (Visual inspection, Free span) ML3 sY sY = = 3 3 5Y sY - S-51.259.-01-0003 i OF OF  OF OF OF/E OF/E
9 ROV Survey (Visual inspection, FMD) ML3 B SY/ 7Y . 5Y 5Y - OF OF OF OF OFE OF/E ERpS Year/PRP7 Year
Extermal corrosion control : Cathodic P , P Coating system
1 P/S Potential Survey (on-off) @ Test Post ML2 6M 6M 6M 6M - - 1y 1y F-sm.25a.-0004 1-25a.-2003 R R E R/E
2 Casing Inspection ML2 - . 6M 6M 6M - 1Y 1Y - F-51.259.-0006 1-2359.-2005 R B R E R/E
3 Bond Box Inspection = M2 i 1M/6M 1M/6M 1M/6M 1M/6M 1y 1Y F-51.250.-0003 Isa.-2014 R T CRHHE R/E  Not interrupt CP current / Full inspection
4 Anode Groundbed Inspection (ICCP) ML2 5Y 5Y SY /7Y - 1Y 1Y 5Y 5Y T 5-m.25a.01-0018  1-95@.-2006 R R E R/E ERPS Year / PRP 7 Year
ROV (Anode/Electrolyte Potential Survey) F-sw.25a.-0007
‘5 CP Transformer Rectifier Inspection ML1 M 17 v F-51.239.-0005 1-259.-2004 R - R E R/E T - T
6 AC Mitigation Inspection (OC Decoupler, ML2 - 1Y 1y 1Y 1Y 1Y - - F-in.258.-0004 1-25@.-2003 R R E R/E
Surge protecting device, Zn ground wire/mat)
7 Close iInterval P/S Potential Suivey (CIPs) ML3 5Y SY. 5Y 5Y 5Y 5Y 10v 10y S-51.25a.-01-0008 1-250.-2009 R R R R E R/E
ROV (Pipe/Electrolyte Potential Survey) S-5m.725a.-01-0009
—_— = F-s1.25.-0008 i} =
B Coating Defect Survey (DCVG), ACVG, PCM ML3 Sy 5Y - - 5Y 5Y 5Y 5Y = 10Y 10Y S-3m.25a.-01-0008 1-9a.-2018 R R R R E R/E
ROV (Voltage Gradient Survey) S-sm.25a.-01-0009 1-25@.-2019
F-sm.25@.-0026
= F-sv.158.-0027 — — — -
9 Insulating Joint or Flange Inspection ML1 - = 1y = 1y - + F-sm.25@.-0011 1-25@.-2015 R = R E R/E
F-im.258.-0025 1-25a.-2016
10 CP Online Calibration (P/S, TR-V,TR-C) ML2 1y - - - F-sm.25a.-0009 1-35a.-2013 R R E R/E
F-51.25a.-0010 135a.-2012 I-54.-
F-5%.25a.-0039 2046
External Inspection / Direct E; 3 == 2
1 General surface / coating condition inspection ML1 - 1y - 1Y 5 - 1Y sy 1Y/5Y F-51.259.-0053 - RIOF - - R/OF * R/OF/E For platform, Topside will be inspected only
—______ Eorninerack Visual/Close Visnal Insnactinn_
2 Splash zone / soil to air piping inspection ML1 - - 1y 1Y 1Y/5Y 1Y/5Y F-sm.25a.-0017 1-5@.-2024 R/OF R/OF E R/OF/E Visual / Full Inspection
3 Corrosion under pipe support Inspection MLL : 1Y/5Y - = - 1Y/5Y 1Y/5Y = : F F-511.259.-0033 T-259.-2023 R/OF RIOF E  R/OF/E Visual / Full Inspection
4 Corrosion under insulation (CU1) Inspection ML1 - - 1Y/5Y = 1Y/5Y B = e F-sm.25@.-0036 = R/OF  R/OF R/OF R/OF E R/OF/E Visual / Full Inspection
5 Wall Thickness Inspection @ critical location ML1 7] = 5Y 5Y - E - 5y 5Y 5Y 10Y - F-51.259.-0020 P-rmA.-0502 R/OF RIOF E  R/OF/E Only for process gas
S-1.25@.-01-0013 1-250.-2058
& Crack inspection ML1 - 2 EA - EA — — - S-5.259.-01-0013 OF OF OF  OF E  OF/E Crack inspection at weld joint e
7 Hottapped Coupon Measurement ML1 EH EH - - EH EH EH 3 EH % Coupon Inspection - E E R E R/E
B Excavation & Direct Examination M3 - = EP EP EA . * * S-v.25@.-01-0019 E R R R/E T E R/E  Dig site verify after Pigging, OCVG, Hottap
Intermal corrosion control : Chemical Thr dewp control e =
1 Moisture control Monitoring Monitoring = 7 = N - OF OF OF OF OF OF
2 Inhibitor Injection - Mémtoring Monitoring = - = G I'nnalan.-1064 OF OF OF OF OF “OF - )
Internal T : Cl Inline & Sampl = === = —= = o
1 Cleaning Pig ML2 Cond. - Cond. Cond. - - - - S-51.25@.-01-0007 5 E/R/OF R/OF R/OF R/OF E  R/E/OF Rto sampling & send desposit/liquid to Q
2 Corrosion (MFL) Pig . ML3 3y - 3y 3y = - - — = - S-m.259.-01-0003 E/R/OF E E REOF E R/E/OF i
S-5.250.-01-0007
S-71.250.-01-0008
3 Geometry (Caliper, Gauge, 3D) Pig M3 3y T <7 ) - B = - S-1.259.-01-0003 E/RIOF E  E R/EOF E  R/E/OF =
S-5m.250.-01-0007
- - S-m.25q.-01-0008 =
4 Chemical analysis (Deposit, Liquid) ML2 EP - EP EP S$-%.259.-01-0003 E Q Q R/E/OF Q E From Pig, Filter, Seperator, Slug catcher
S-1.250.-01-0007
S-s1.250.-01-0008
5 Corrosion Probe / Coupon Measurement ML2 3y = - 3y S-sm.25a.-01-001S 1-25@.-2035 E E R/OF  R/OF R/E/OF R/E/OF
Other i - _ T = Sl iRl i
1 Location Class Survey ML2 - = = 5y 5Y - - - - - S-5v.25a.-01-0003 - A A A A AJE AJE  Including aerial photo procurement
Remarks : The above inspection intervals are minimum requirement, more frequent inspection may required at specific location. Schedule / Form: 8) S-9m.258.-01-0009, Distribution PL Indirect Inspection 16) S-sm.238.-01-0017, Offshore Pipeline ROV survey & Free span correction
- W = Weekly, M = Monthly, Y = Yearly, Cond. = depend on cleanness condition of pipeline or within 2Y before ILI Pig 1) S-5m.250.-01-0002, MAOP revised for PTT network 9) S-5%1.25a.-01-0010, NGV Pipeline Indirect Inspection 17) S-sw.25a.-01-0018, 1CCP Anode Groundbed Replacement Plan
- R = Regional O PE= Pipeline division, E = Pipeline maintenance management division, OF = Offshore Operations, Q = PTT Lab, A = Academy division 2) S-sv.25a.-01-0003, TSO Pipeline Integrity Plan 10) S-5m.25a.-01-0011, Naturat Gas Pipeline lnspection & Maintenance Program for GSP  18) S-4m.25a.-01-0019, Direct Assessment
- EH = Each Hottap, EP = Each Pigging, DCVG,Aging - EA = Each Assessment - Trunk line = Pipeline segment of the transmission system - Branch = Unpiggable Pipeline 3) S-v.25R.-01-0004, NGR Pipeline Integrity Plan 11) S-5n.25@.-01-0012, Ageing pipeline integrity management 19) S-sm.25.-01-0020, Soil Settlement Repair plan
- 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 . 4) S-sm.25%.-01-0005, NGV Pipeline Integrity Plan 12) S-5m.75@.-01-0013, Risk-Based Inspection Plan 20) S-4w.25a.-01-0021 Soil Erosion Repair plan
- 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. 5) S-im.25a.-01-0006, Offshore SIM program 13) S-5m.250.-01-0014, Aerial Patrolling Survey Schedule 21) S-5m.725a.-01-0022, SaleTap and Vent/Drain Pipe Indirect Inspection
- Preserve P/L = lsolated P/L, N2 pack, No Gas inside P/L 6) S-3m.25a.-01-0007, Cleaning P1G Instrument PIG Schedule 14) S-5n.258.-01-0015, Corrosion Coupon Inspection Schedule
7) S-s%.25#.-01-0008, Transmission Pipeline Indirect Inspection 15) S-5.259.-01-0016, Soil Settlement Inspection Plan

S-sn.2%.-01-0001Is:manlifAfart 1
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TSO Pipeline Year 2024 : Overall PM and Inspection

TSO Asset PM & Inspection Status 2024

Actual =Overdue = Remain Plan 2024 Q4
100% ° ° o ° ° ° e e
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NGR Asset PM Inspection Status 2024
Actual ®=Overdue ®Remain Plan 2024
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GSM Customer PM & Inspection Status 2024
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NGV Asset PM & Inspection Status 2024
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TEUNINTIVALUMUIMBMBEITNIA (Pipeline Patrolling Form) SheetNo. _1_/ 1

asreaoviag : 4 wuit/Crossing D veamd A saeud Q meormet O ouq. ey /uwun ;. ns-1
Inspect by: ~ Ground/Crossing Patrolling ~ Vault Inspection ~ Vehicle Patrolling  Aerial Patrolling  Etc. Devision / Dept. :
58ms: O hildiesesasaiais A Minsomsnaeumaia(G21):  MA222-030690, S1220888 Month/Year : A@nN-NgASNIEL 2567
Method by: Without gas detector With gas detector (Please identify) Pipe Type: /é Transmission A Distribution a NGV Asset Owner)/D TSO a NGR a GSM a NGV A Customer
sauilueyan License No.:  111.2310002 ngulueuana License group : oM lldalse lbhrm5iad Tawumersyu Route Code RC410103_RWC KP. 0+000 - 6+622

18NN TIVAOVIINOM ST 4 (Patrolling List)

n3ai 1
No. Activity
Fui 13/10/2567-26/11/2567
Wy Talny
1 [fowureatrsuen ROW /
2 [lwreadrelu row : Liflimuaududuaea /
3 [owneadiely rRow : Tawmeuiuduaea /

& ' = =
ﬂ15uﬂ§ﬂwuﬁkﬂlﬂizﬂﬂiﬂiﬂ‘lﬂﬂﬁ"l‘]}‘ﬁiﬁl‘]ﬂﬂ A WIU.MTUszneuRIMS

WA WA, 2550

a A 9 Y i ' 4 o
ﬁﬂTWﬂuﬂiL'Jﬁ!LL‘H’JVI@fNﬂT“IﬂJﬂTivlﬂﬁﬂ’Jﬂ?ﬂlﬂuﬂijﬂﬂﬂ Lﬁ@\imﬂﬂﬁ‘ﬂgﬁﬁ?

5 y . /
veaAY, 1ALz, yAsen P ECGITATH
N = o q Ya & o a o A o o
ﬂ%nsswmwﬂwﬂumaaum [FU MIDUAY, ﬂEN??(Q, Lﬂi@ﬁ%ﬂiﬁuﬂﬂluixﬂx
) A da
6 |30 masonuuanedsfad Nuiiduseu (Zone D, E, F anumanuan n. lu - /

2 . [
2901.-2038) 59UN399A Crossing DUU LA UDUL

3 4 ' ™ o a oA
szAuhluadeannsedeliiadinny (Rapid Drawdown) UsHmuwIvieNoy

o A A s = o q Yo 4 o
e waz/vMselinanssuiienavhldaumafouds

8 [[m3nawrz (Erosion)

9 [Aundimemes (Loss of Cover)

10 [Thodeudrgadome szozreiho > 100 u

11 [Test Post $13andomen3e’ls

AN I Y BN IS

12 |8l S luuSnauuime dasfisununisamAndnaviie lu (Gas Leak)

Note / %uq :

T

wangie): (1) Ilsaszyiuimmsaadeuuaudss wuasewmuie /" lureinansivden

@ Tlsagenuaruialnaluendsuuni 1
3) Tsagmeaiumsnsaouteda luenansuwuyii2

F-1.230.-0022 15zmAlniai o


Sudarat Pairam
Rectangle


avvaeulag : [ @um/Crossing Owerna S00UA O meema

Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling  Aerial Patrolling

TulmaTesnsramais O lmaTesnsinaeuniasi (521

as
IHMI 2

Method by : Without gas detector O with gas detector (Please identify)

taviilueyaa License No. : NM2310091,00% 01-6/%

SIUMIATIVADVUHINGMBTITHVIA (Pipeline Patrolling Form)

o

Pipe Type : [ DisTBRANCH [ DIsTMAIN [J PipING ] TRANS BRANCH [ TRANS MAIN

Asset Owner : [J GSM_customer [JGsp CINGR CINGv [Jotner O prreese I prTNGD M TSO

nqﬂumgf,ym License group : RBMR-RPLC

Route Name :

RC401231

Sheet No.: 1/2

WU / MR : uHUNIs N manazgUnIy

Devision / Dept. : Pipeline Maintenance Section

Month/Year : /2024

smnnﬂsmaauumﬁaSWW (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
1/8/2024 5/8/2024 8/8/2024 12/8/2024 15/8/2024 19/8/2024 22/8/2024 26/8/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
1 »i'luf;i)ﬂ;’liuﬂﬂmﬂi:llll (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 1’;Dlmﬂ (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 umé"u (Other) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7



Sudarat Pairam
Rectangle


Voo

SIUMIATIVADVUHINGMBTITHVIA (Pipeline Patrolling Form) Sheet No.: 1/2
assaaevlas : (1 @umic ssing Ovema sooum O meema Oauq WHIBM /IR ¢ uwunﬁwqqs‘”ﬂmﬁauasqﬂﬂm'
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
F3ms : M Tulmdesnssomais O lmadesnsivaeumsds (52 Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 8/2024
Method b Without gas detector [] With gas detector (Please identify) Asset Owner : [1GsM_customer [1Gsp CINGR ONGv O ortner O erreese I prrnGD M TSO
m’nﬁ”luaqsgm License No. : N12310091,nAW 01-6/% néﬂumgf,ym License group : RBMR-RPLC Route Name : RC401231
e
31UNINTIVABUUUINONG 1 (Patrolling List)
afaito
No. Activity
29/8/2024
Wy Nuny
1 i'lufii)ﬁ;‘liuﬂﬂwﬂi:lm (Construction Activity outside ROW) /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: ulljﬁ@WU‘qﬂ/ﬂﬂﬂ/!i1$/ﬂM (Construction Activity inside ROW (H)) /
3 ﬂuﬁﬂﬂ;wﬂuwmmu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) /
4 ir\ﬂwylhll’llﬂizull (Encroachment) /
5 [[AuiAIrz (Erosion) /
6 [remdou veaidu (Faul) /
7 [noavesa: Twuaulanoms (Freespan) /
8 [Aualanda: imslnadivesdn (Landslide) /
9 1&@112915’; (Settlement) /
10 qﬂnmzﬁﬁmﬁumu (Warning sign/Equipment Failure) /
11 [nounn (Failure) /
12 [ na (Gas Leak) /
13 ‘I’;ﬂlﬁiﬂ’i'lﬂ (Severe Damaged) /
14 sy (Other) /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n Aunieaming v Tuseananitnmel

@ Tsagnenuanudanaluenaisuuui |

3) TsagawaziBoauaazivnssuluendisunuii 2

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


avvaeulag : [ @um/Crossing Owerna S00UA O meema

Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling  Aerial Patrolling

SIUMIATIVADVUHINGMBTITHVIA (Pipeline Patrolling Form)

o

Sheet No.: 1/2

WU / MR : uHUNIs N manazgUnIy

Devision / Dept. : Pipeline Maintenance Section

Fams : O Tulmadesnssomais 0 lmadesnsivaeumsds (52y) Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 10/2024
Method by : [] Without gas detector [] With gas detector (Please identify) Asset Owner : [1GsM_customer [1Gsp CINGR ONGv O ortner O erreese I prrnGD M TSO
m’n?huaqmum License No. : N112310091,n0W 01-6/2 néﬂumgf,ym License group : RBMR-RPLC Route Name : RC401231
e
31UMINTIVAVUUINGMH 1 (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
3/10/2024 7/10/2024 10/10/2024 14/10/2024 17/10/2024 21/10/2024 24/10/2024 28/10/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
I [suneas1auenivasz Y (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 [nounn (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 sy ©Othen) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7



Sudarat Pairam
Rectangle


o

i1ﬂn1wﬂﬂaauumﬁammﬁﬁumﬁ (Pipeline Patrolling Form) Sheet No.: 1/2
asngovlae : [] Lﬁun{mCrossing Ovema sooum O meema Oauq WHIBM /IR ¢ uwunﬂwqﬁﬂmﬁauasqﬂﬂm’
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
Fams : O Tulmadesnssomais 0 lmadesnsivaeumsds (52y) Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 10/2024
Method by : [] Without gas detector [] With gas detector (Please identify) Asset Owner : [1GsM_customer [1Gsp CINGR ONGv O ortner O erreese I prrnGD M TSO
m’n?huaqmum License No. : N112310091,n0W 01-6/2 néﬂumgf,ym License group : RBMR-RPLC Route Name : RC401231
=
IUNIATIVADVUMINGMAA (Patrolling List)
afaio
No. Activity
31/10/2024
Wy Nuny
I [smneasiaueniaszuy (Construction Activity outside ROW) /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) /
4 iﬁﬁy 11119ATEUY (Encroachment) /
5 [[Aufeisz (Erosion) /
6 [remdou veaidu (Faul) /
7 [noavesa: Twuaulanoms (Freespan) /
8 [Aualanda: imslnadivesdn (Landslide) /
9 1&@112915’; (Settlement) /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) /
11 1’;Blmﬂ (Failure) /
12 [ na (Gas Leak) /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) /
14 Jﬂtéu (Other) /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


o

i1ﬂn1wﬂﬂaauumﬁammﬁﬁumﬁ (Pipeline Patrolling Form) Sheet No.: 1/2
asyaevlas : (] Lﬁun{mCmssing Owerna sooun O meernsat [T WL/ IR : uwunﬂwqq?ﬂmﬁaua:qﬂﬂm’
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
F3ms : M Tulmdesnssomais O lmadesnsivaeumsds (52 Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 9/2024
Method by : /] Without gas detector [] With gas detector (Please identify) Asset Owner : [1GsM_customer [1Gsp CINGR ONGv O ortner O erreese I prrnGD M TSO
m’n?huaqmum License No. : N112310091,n0W 01-6/2 néﬂumgf,ym License group : RBMR-RPLC Route Name : RC401231
e
31UMINTIVAVUUINGMH 1 (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
2/9/2024 5/9/2024 9/9/2024 12/9/2024 16/9/2024 19/9/2024 23/9/2024 26/9/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
1 »i'luf;i)ﬁ;’liuﬂﬂmﬂi:llll (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 1’;i)!mﬂ (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 «mé"u (Other) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


Voo

a
FEINMIATIVADVUHINOMBEITNYIA (Pipeline Patrolling Form) Sheet No.: 1/2
asaaevlae : (1 iGum/Crossing Ouerma 300U O meoma Oauq WU / MR : uHUNIs N manazgUnIy
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
38m3: (M hlwasesnsimais [ Mmasesnsvasumasa 2 Pipe Type : [ DisTBRANCH [ DIsTMAIN [J PipING ] TRANS BRANCH [ TRANS MAIN Month/Year : 9/2024
Method b Without gas detector [] With gas detector (Please identify) Asset Owner : [1GsM_customer [1Gsp CINGR ONGv O ortner O erreese I prrnGD M TSO
1amﬁ1uaqsg1ﬂ License No. : N12310091,nAW 01-6/% nqﬂumgf,ym License group : RBMR-RPLC Route Name : RC401231
e
51UNIATIVTOLUUINGNIHA (Patrolling List)
A3 9
No. Activity
30/9/2024
Wy Ty
1 [MuneaIuanvnseuU (Construction Activity outside ROW) /
2 [nuneasiluwaszun: Tuilauyamenianz/au (Construction Activity inside ROW (H)) /
3 [nuneasnluwaszuu: Tauya/meniaiz/au (Construction Activity inside ROW (HH)) /
4 irwﬁﬂummswu (Encroachment) /
5 [[AuiAIrz (Erosion) /
6 [sowmaou vosrIAY (Fault) /
- : P
7 [measeda: TuwnAulanema (Freespan) /
8 [Aualanda: in13 Inadivesdy (Landslide) /
9 [neNniAA7 (Settlement) /
10 qﬂﬂmﬂ?ﬁm?ﬂmw (Warning sign/Equipment Failure) /
11 |[nouan (Failure) /
12 [IM3571na (Gas Leak) /
13 [[nerdonu (Severe Damaged) /
A
14 [N1udU (Other) /
A
Note / DU :
WA : (1) Tilsaszyfuihimansnnaeuuanads dnaioanuio 7+ Tuseananstnmon
@ Tsagnenuanudanaluenaisuuui |
3) TsagawaziBoauaazivnssuluendisunuii 2
HATITO HATINTOLWANIINTIVAO HOUNAILIOININTIDTRY
MR.SORAS

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


o

i1ﬂn1wﬂﬂaauumﬁammﬁﬁumﬁ (Pipeline Patrolling Form) Sheet No.: 1/2
asyaevlas : (] Lﬁun{mCmssing Owerna sooun O meernsat [T WL/ IR : uwunﬂwqq?ﬂmﬁaua:qﬂﬂm’
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
F3ms : M Tulmdesnssomais O lmadesnsivaeumsds (52 Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 8/2024
Method by : /] Without gas detector [] With gas detector (Please identify) Asset Owner : ] GsM_Customer [1Gsp CINGR [ONGv O ortaer O erreese I prragp [ Tso
m’n?huaqmum License No. : NAW 01-6/56-015,01123 néﬂumgf,ym License group : M/R Region 5 - RWC Route Name : RC410103
e
31UMINTIVAVUUINGMH 1 (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
1/8/2024 6/8/2024 8/8/2024 13/8/2024 15/8/2024 20/8/2024 22/8/2024 27/8/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
1 i'luf;i)ﬂ;’liuﬂﬂmﬂi:llll (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 1’;i)!mﬂ (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 «mé"u (Other) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


o

i1ﬂn1wﬂﬂaauumﬁammﬁﬁumﬁ (Pipeline Patrolling Form) Sheet No.: 1/2
asngovlae : [] Lﬁun{mCrossing Ovema sooum O meema Oauq WHIBM /IR ¢ uwunﬂwqﬁﬂmﬁaua:qﬂmm'
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
F3ms : M Tulmdesnssomais O lmadesnsivaeumsds (52 Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 8/2024
Method b Without gas detector [] With gas detector (Please identify) Asset Owner : ] GsM_Customer [1Gsp CINGR [ONGv O ortaer O erreese I prragp [ Tso
m’n?huaqmum License No. : NAW 01-6/56-015,01123 néﬂumgf,ym License group : M/R Region 5 - RWC Route Name : RC410103
=
FUMIATINTOUMINGMHA (Patrolling List)
afaio
No. Activity
29/8/2024
Wy Nuny
1 [neasumenivaszuy (Construction Activity outside ROW) /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) /
4 iﬁﬁy 11119ATEUY (Encroachment) /
5 [[Aufeisz (Erosion) /
6 [remdou veaidu (Faul) /
7 [noavesa: Twuaulanoms (Freespan) /
8 [Aualanda: imslnadivesdn (Landslide) /
9 1&@112915’; (Settlement) /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) /
11 1’;Blmﬂ (Failure) /
12 [ na (Gas Leak) /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) /
14 Jﬂtéu (Other) /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

HAsaal HATIRAIVNANTATIVADY HOUNAITVIINTATIVADY

F-m.ain-0022 szmaldiadail 7


Sudarat Pairam
Rectangle


avvaeulag : [ @um/Crossing Owerna S00UA O meema
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling  Aerial Patrolling

TulmaTesnsramais O lmaTesnsinaeuniasi (521

as
IHMI 2

Method by : Without gas detector O with gas detector (Please identify)

m’nﬁ’lnaqmgﬂ License No. : NN 01-6/56-015,n123

SIUMIATIVADVUHINGMBTITHVIA (Pipeline Patrolling Form)

o

Pipe Type : [ DisTBRANCH [ DIsTMAIN [J PipING ] TRANS BRANCH [ TRANS MAIN

Asset Owner :

GSM_Customer [1Gsp [CINGR [InGv CDoruer O prreese L prnep [ 15O

nqﬂumgf,ym License group : M/R Region 5 - RWC

Route Name :

RC410103

Sheet No.: 1/2
WU / MR : uHUNIs N manazgUnIy
Devision / Dept. : Pipeline Maintenance Section

Month/Year : 10/2024

smnnﬂsmaauumﬁaSWW (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
1/10/2024 3/10/2024 8/10/2024 10/10/2024 15/10/2024 17/10/2024 22/10/2024 24/10/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
1 »i'luf;i)ﬁ;’liuﬂﬂmﬂi:llll (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 1’;i)!mﬂ (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 «mé"u (Other) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey
) Tﬂm@iwammmﬁﬂﬂnmumnﬁmn,uuﬁ 1
) Tlsagrwazidoaunazisnssuluenaisiuyi 2
A3 I9T0Y A3 I9TRUNANIIA3 VT foyiiAsusesmsnzIvTeY
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i1ﬂn1wﬂﬂaauumﬁammﬁﬁumﬁ (Pipeline Patrolling Form) Sheet No.: 1/2
asngovlae : [] Lﬁun{mCrossing Ovema sooum O meema Oauq WHIBM /IR ¢ uwunﬂwqﬁﬂmﬁmm:qﬂﬂm’
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling ~ Aerial Patrolling Etc. Devision / Dept. : Pipeline Maintenance Section
F3ms : M Tulmdesnssomais O lmadesnsivaeumsds (52 Pipe Type : (] DISTBRANCH [ DISTMAIN CJPIPING ] TRANS BRANCH [ TRANS MAIN Month/Year : 10/2024
Method b Without gas detector [] With gas detector (Please identify) Asset Owner : ] GsM_Customer [1Gsp CINGR [ONGv O ortaer O erreese I prragp [ Tso
m’n?huaqmum License No. : NAW 01-6/56-015,01123 néﬂumgf,ym License group : M/R Region 5 - RWC Route Name : RC410103
=
IUNIATIVADVUMINGMAA (Patrolling List)
afaio adedt 10
No. Activity
29/10/2024 31/10/2024
Wy Nuny wy Ny
I [smneasiaueniaszuy (Construction Activity outside ROW) / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / /
4 iﬁﬁy 11119ATEUY (Encroachment) / /
5 [[Aufeisz (Erosion) / /
6 [remdou veaidu (Faul) / /
7 [noacud: Limudulanemes (Freespan) / /
8 [Aualanda: imslnadivesdn (Landslide) / /
9 1&@112915’; (Settlement) / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / /
11 1’;Blmﬂ (Failure) / /
12 [ na (Gas Leak) / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / /
14 lﬂléu (Other) / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2

F-m.ain-0022 szmaldiadail 7
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avvaeulag : [ @um/Crossing Owerna S00UA O meema
Inspect by : Ground/Crossing Patrolling ~ Vault Inspection Vehicle Patrolling  Aerial Patrolling

TulmaTesnsramais O lmaTesnsinaeuniasi (521

as
IHMI 2

Method by : Without gas detector O with gas detector (Please identify)

m’nﬁ’lnaqmgﬂ License No. : NN 01-6/56-015,n123

SIUMIATIVADVUHINGMBTITHVIA (Pipeline Patrolling Form)

o

Pipe Type : [ DisTBRANCH [ DIsTMAIN [J PipING ] TRANS BRANCH [ TRANS MAIN

Asset Owner :

GSM_Customer [1Gsp [CINGR [InGv CDoruer O prreese L prnep [ 15O

nqﬂumgf,ym License group : M/R Region 5 - RWC

Route Name :

RC410103

Sheet No.: 1/1
WU / MR : uHUNIs N manazgUnIy
Devision / Dept. : Pipeline Maintenance Section

Month/Year : 9/2024

smnnﬂsmaauumﬁaSWW (Patrolling List)
afei1 afat 2 afai 3 a¥eit 4 adeit s adeit 6 adei 7 ade 8
No. Activity
3/9/2024 5/9/2024 10/9/2024 12/9/2024 17/9/2024 19/9/2024 24/9/2024 26/9/2024
Wy Nuny Wy Ny Wy Dy Wy Dy ny By Wy By Wy Gy Wy Jamy
1 »i'luf;i)ﬂ;’liuﬂﬂmﬂi:llll (Construction Activity outside ROW) / / / / / / / /
2 i'luf;ﬂﬁ;‘lﬂuwﬂi:’,lm: uliJ‘ﬁﬂU‘lﬂlﬂ/ﬂﬂﬂ/!ﬂz/ﬂll (Construction Activity inside ROW (H)) / / / / / / / /
3 ﬂufiﬂmywﬂuwmzuu: TuYa/MonA1Z/0M (Construction Activity inside ROW (HH)) / / / / / / / /
4 zna"y 11119ATEUY (Encroachment) / / / / / / / /
5 [[Aufauenz (Erosion) / / / / / / / /
6 [somiiou vosiaAu (Faulo / / / / / / / /
7 [noacud: Limudulanemes (Freespan) / / / / / / / /
8 [Aualand: Smslnadvesdu (Landslide) / / / / / / / /
9 [engad (Settlement) / / / / / / / /
10 qﬂnm:ﬁﬁ_mﬁumu (Warning sign/Equipment Failure) / / / / / / / /
11 1’;Dlmﬂ (Failure) / / / / / / / /
12 [ na (Gas Leak) / / / / / / / /
13 ‘I’;ﬂlaUW'IEJ (Severe Damaged) / / / / / / / /
14 umé"u (Other) / / / / / / / /
Note Suq :
WA : (1) Tﬂiﬂﬁ:ui"uﬁﬁmﬁmanaauu;im?n \Aunteanine 7 Tureanansanaey

@ Tsagnenuanudanaluenaisuuui |

3) TilsagawaziBoaunazfonssuluenmaiuii 2
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Location: MR RWC

Cathodic Protection Module Calibration Report
RC: 410103

Test Result of Pipe-to-Soil Voltage Module

TAG. No.: - Range: 0 - 5 Volt Accuracy: 0.2% (FS)
Manufacturer: Red Lion Model: IAMS0001 SIN: -
Standard Signal Converter Output SCADA Output
% Applied | Nominal As Found As Left As Found As Left
(Volt) (mA) (mA) %Error (mA) %Error (Volt) %Error (Volt) %Error
0 0.000 4.00 3.997( -0.02% 0.000 0.00%
25 | 1.250 8.00 7.992| -0.05% 1.250 0.00%
50 | 2.500 12.00 11.986| -0.09% 2.500 0.00%
75 | 3.750 16.00 15.982| -0.11% 3.750 0.00%
100| 5.000 20.00 19.977( -0.14% 5.000 0.00%

Test Result of Rectifier Voltage Module
TAG. No.: - Range: 0 - 50 Volt

Accuracy: 0.2% (FS)

Manufacturer: Red Lion Model: IAMA3535 SIN: -
Standard Signal Converter Output SCADA Output
% Applied | Nominal As Found As Left As Found As Left
(Volt) (mA) (mA) %Error (mA) %Error (Volt) %Error (Volt) %Error
0 0.0 4.00 3.983( -0.11% 0.000 0.00%
25 12.5 8.00 7.977] -0.14% 12.470] -0.06%
50 25.0 12.00 11.970f -0.19% 24940 -0.12%
75 37.5 16.00 15.968 -0.20% 37.410( -0.18%
100| 50.0 20.00 19.968| -0.20% 49.900] -0.20%

Test Result of Rectifier Current Module
TAG. No.: - Range: 0 - 50 MilliVolt

Shunt: 50A / 50mV

Accuracy: 0.2% (FS)

Manufacturer: Red Lion Model: IAMA3535 SIN: -
Standard Signal Converter Output SCADA Output
% Applied [ Nominal As Found As Left As Found As Left
(mV) (mA) (mA) %Error (mA) %Error (A) %Error (Volt) %Error
0 0.0 4.00 3.980| -0.13% 0.000 0.00%
25 12.5 8.00 7.978| -0.14% 12.450| -0.10%
50 25.0 12.00 11.974( -0.16% 24.950( -0.10%
75 37.5 16.00 15.972| -0.18% 37.450( -0.10%
100 50.0 20.00 19.975| -0.16% 49.960f -0.08%
Process Verification Check Process Value Replacement
Field SCADA | %Error Relay |Converter| Surge Isolator
Loop Pipe-to-Soil Voltage (V) -1.162 -1.160 0.04% -
Loop Rectifier Voltage (V) 1.185 1.120 -0.13% -
Loop Rectifier Current (A) 0.420 0.410 -0.02% -

_ _ _ dfivale-adasiu
Information of Test Equipmet % Error = e 100
Equipment Name SIMULATOR DMM Power Supply
Manufacturer YOKOGAWA FLUKE YOKOGAWA
Model no. CA150 287 GS610
Serial no. 23N5010 96310370 917339308
Comment :

Test

F-91.196.-0039 Usennelldf 25/04/2566 1iasdu 4
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1. PURPOSE

This report describes the process, methodology and results of the close interval potential

(CIPS), direct current voltage gradient (DCVG) and soil resistivity surveys conducted on
the permanent cathodic protection system for the gas transmission pipelines operated by
PTT public company limited to identify cathodic protection level and find coating defects on

the pipeline. All works were conducted by J.S.T. Services Co., Ltd. during July to
September 2024.

2. DEFINITIONS

AC means Alternating current
A/G means Above ground
ClPs means Close interval potential survey
CONTRACTOR means J.S.T. Services Co., Ltd.
CP means Cathodic protection
CSE means Copper/copper sulphate reference electrode
DC means Direct current
DCVG means Direct current voltage gradient survey
HDD means Horizontal directional drilling
IR means Volt drop (I=Current x R=Resistance)
ICCP means Impressed current cathodic protection
JSEA means Job safety and environmental analysis
MR means Metering
OFF POTENTIAL means Polarized potential (Instant-off)
OWNER means PTT Public Company Limited.,
QcC means Quality control
RC means Route code
SHE means Safety, health and environment
TP means Test post station
TRU means Transformer rectifier unit
U/G means Underground
VAC means Voltage alternative current
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3. SCOPE OF WORK

The pipelines surveyed comprised and shown in Table 1. The locations of pipelines are

shown in Photograph 1 to 13.

Type Route code Description Length (km)
Main pipeline 410103 Ratchaburi world cogeneration 6.622
Branch pipeline | 401201002 | Kornthai 0.140
41041 BGA 2.208
410101 RRBMR-Gate 4101R1 0.500
41010101 Gate 4101R1 - KWT 12.202
41010102 | SPF 0.019
41010103 | SMCD 1.800
410102 Tapout 4101 to Gate 4101R2 0.373
41010201 RTWL 0.285
41010202 | JP 0.518
41010203 | NDI 0.012
41010204 | Lucky glass 1.050
41010205 | Khihara 0.650

Table 1 — Scope of work.

RC 410103-RWC

Whrte o pasCriptio for your maz,

b

gh i ' Lans - » ""I A0 11

Photograph 1 — RC410103 Ratchaburi world cogeneration
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RC 401201002 Kornthai
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Photograph 3 — RC41041-BGA
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RC410101 RRBMR-Gate 4101R1

Photograph 4 — RC410101-RRBMR-Gate 4101R1

RC41010101 Gate 4101R1 - KWT |
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Photograph 5 — RC41010101-Gate 4101R1-KWT
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RC410102-Tap out-4101 to Gated101R2 |
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Photograph 9 — RC41010201-RTWL
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Photograph 11 — RC41010203-NDI
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Photograph 13 — RC41010205-KHIHARA
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4.

5.2

CODES AND STANDARDS

The cathodic protection and AC mitigation systems comply with the following codes,

standards, and project specifications:

NACE SP0169 Contrc_)I of_E_xternaI Corrosion of Underground or Submerged
Metallic Piping Systems

NACE SP0286 Standard Recommended Practice-Electrical Isolation of
Cathodically Protected Pipelines

NACE TM0497 Test Method/ Measurement Technique Related to Criteria
underground or Submerged Metallic Piping System

NACE SP0177 Mitigation of Alternating Current and Lightning Effects on Metallic
Structures and Corrosion Control System or Submerged Metallic
Piping System

ACCEPTANCE CRITERIA

CLOSE INTERVAL POTENTIAL SURVEY (CIP)

The following internationally recognized acceptance criteria are applied to the performance of
cathodic protection systems:

a) The ‘Off pipe to soil potential shall be more negative than -850 mV (CSE).

b) The ‘Off pipe to soil potential shall not be more negative than -1200 mV (CSE).

c) The AC potential shall be less than 15V AC (CSE).

Note: b) criteria from international standard ISO 15589-1.

DIRECT CURRENT VOLTAGE GRADIENT SURVEY (DCVG)

NACE SP0502 historically uses a general classification of coating defect severity that is
empirically based upon the results of prior exploratory excavations at holiday locations
determined by DCVG surveys. This classification guidance system is still commonly utilized

today and may be summarized as follows:

Category 1: 1 to 15% IR Defects/Holidays in this category are often considered of low
importance, and repair is not required. A properly maintained CP system generally provides

effective, long-term protection to these areas of exposed steel.

Category 2: 16 to 35% IR Defects/Holidays in this category may be recommended for repair

based on proximity to ground beds or other structures of importance. The holidays are

Prepared by JST Group
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generally considered to be of no serious threat and are likely to be adequately protected by a

properly maintained CP system. This type of holiday may be slated for additional monitoring /

fluctuations in the levels of protection could alter this status as the coating further degrades.

Category 3: 36 to 60% IR - Defects/Holidays in this category are generally considered
worthy of repair. The amount of exposed steel in such a situation indicates it may be a major
consumer of protective CP current and that serious coating damage may be present. These
holidays would normally be recommended for scheduled repair based on proximity to ground-
beds or other structures of importance. They may be considered a threat to the overall
integrity of the pipeline. As in Category 2 holidays, this type of holiday may be slated for
monitoring because fluctuations in the levels of CP could alter the status as the coating
further degrades.

Category 4: 61 to 100% IR — Defects/Holidays in this category are generally recommended
for immediate repair. The amount of exposed steel indicates that the holiday is a major
consumer of protective CP current, and that massive coating damage may be present.

The % IR is used to classify the severity of coating damage defect size and importance and

is calculated based on the formula as follows:

% IR = mV1
mV2-(m1/(m1+m2)* (mV2-mV3))

Where:
mV1 = Voltage swing at pipe.
mvV2 = Voltage swing at last rest station.
mV3 = Voltage swing at next rest station.
m1 = Distance to last test station.
m2 = Distance to next test station.

In addition to the classification system used above, NACE RP 0502:2002 offers guidance on
distinguishing the direction of current flow in the soil. As active corrosion results in current
flow away from coating faults and cathodic protection results in current flow to coating faults,
the electrochemical activity on the exposed metal surface can be determined. This behavior
is determined while the CP is both on and off and is characteristic of the individual coating

fault. In principle, there are four classifications for the state of a coating defect:

Prepared by JST Group
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C/C - Cathodic/Cathodic - This class denotes coating faults/holidays that are cathodic

(cathodically protected) while the CP system is on and remains polarized when the CP is
interrupted or off. They are consumers of CP current but are not actively corroding. These

are coating defects that are fully protected by the cathodic protection system.

C/N - Cathodic/Neutral - This class refers to defects that appear to be protected while the
CP system is active but revert to a native state when the CP is interrupted. These coating
defects consume current and may corrode when there is a prolonged interruption of the CP
system.

C/A - Cathodic/Anodic - This class is coating defects that appear to be protected while the
CP system is active and appear anodic when the CP is interrupted. As the interrupted
potential value corresponds to the potential at the interface between the pipe and the soil,
these faults may corrode even when the CP system is properly operating. They also

consume CP current.

A/A - Anodic/Anodic - This class refers to coating faults that receive no protection whether
the CP system is on or off. They could be corroding and/or consuming current.

Of the four categories, the most severe class is the A/A, because they are most prone to
active corrosion. Then, in order of severity, the C/A category, which may or may not be
corroding, followed by the C/N category, as these faults can become potentially active if the
CP system were to fail. Last are the C/C holidays, which, whilst they themselves are
cathodically protected, may base on size and proximity to anode ground-beds, be
disproportionate consumers of CP current, thereby acting to prevent the flow of current to

other areas requiring protection.
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6. SYSTEM DESCRIPTION
The permanent cathodic protection for the buried pipeline is provided by an impressed
current cathodic protection system (ICCP). Surveyed pipelines can be classified by
interrupted TRU in two sections and shown in Table 2.
Rati o
No. Name-TRU v atmi in(t:;?rs::t:g ?F!;U Associate RC Description
410103 Ratchaburi world cogeneration
1 | RBMR1-RCGO | 30 | 30
401201002 Kornthai
410101 RRBMR-Gate 4101R1
2 | RBMR2-RPCL | 50 | 5
41010101 Gate 4101R1 - KWT
41010102 SPF
3 RWC 30 | 30
41010103 SMCD
Section 1
410102 Tapout 4101 to Gate 4101R2
4 BVW-11 30 | 30
41010201 RTWL
41010202 JP
5 BV-RA1 30 | 30
41010203 NDI
41010204 Lucky glass
6 | BV-GATEKWT | 30 | 5
41010205 Khihara
RA3 30 | 30
Section 2 41041 BGA
RA3-4 30 | 30
Table 1 - Transformer rectifier unit rating
7. PREVENTIVE MAINTENANCE AND TEST PROCEDURES
The following short-form test procedures were utilized during the CP system survey.
71 SURVEY TEAM
The survey team comprised one CP engineer, one senior supervisor/technician, and two (2)
general helpers.
The survey team was arranged into sub-teams such that 1 sub-team visually surveyed and
cleared the line in front of the surveying team. The second team performed the survey and
traveled back along the surveyed sections of pipeline, collecting survey wire and noting
system/installed equipment deficiencies and other occurrences.
7.2 SURVEY ACTIVITIES
7.2.1 CLOSE INTERVAL POTENTIAL SURVEY (CIPS)
Using current interrupters synchronized to the main Cath-Tech Millennium Data logger, the
DC output circuits were synchronously interrupted on a 4 second ‘On’ to 1 second ‘Off’ cycle.
Pipe to soil potential was recorded at approximately 1 m intervals along the length of the
Prepared by JST Group
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7.2.2

pipeline. The recorded information was stored concurrently onto the Cath-Tech Millennium
Data logger in conjunction with details of the distance traveled, GPS location, time and date

information, and survey team direct input comments and observations.

During the course of the survey, observations and records were made of any events and
occurrences considered to be of interest to PTT Public Company Limited., such as presence

or otherwise, and the general condition of equipment.

For the purpose of the survey, all permanent electrical bonds to other pipelines were
temporarily disconnected.

DIRECT CURRENT VOLTAGE GRADIENT (DCVG)

A direct current voltage gradient (DCVG) survey was conducted along the pipeline right-of-
way. Current interruption was set at 1.0 seconds ‘ON’ and 3.0 seconds ‘OFF’. The system
comprises a temporary transformer rectifier unit. Potential swing is recorded at all relevant

test stations for further calculation and reference of %IR.

The purpose of the DCVG survey is to detect any coating defect that exists and to ascertain
the size of the coating defect on the buried pipeline in terms of IR drop.

The technique is fundamentally based on measuring the voltage gradients in soil above a
cathodically protected pipeline. A distinctive feature of this technique is that even small
defects can be located accurately, with a claimed accuracy of about 10 cm (4 inches).

Voltage gradients are established in the soil surrounding a coating defect on the pipeline with
an operating impressed current CP system. The highest gradient is recorded in close
proximity to the coating defect. In the DCVG methodology, a pulsed DC input signal is used
to measure the voltage gradient. A sensitive milli-voltmeter and two CSE reference
electrodes (placed about one meter apart by the operator) are typically used for detection

and measuring purposes. The milli-voltmeter signal is seen to flicker when near to a coating

defect. Once on top of the coating defect epicenter, the milli-voltmeter indicates a “null”
reading.
Apart from locating defects, their sizing is important in order to prioritize excavation and

repair. Based on DCVG measurements it is possible to compute “IR drop”.
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7.2.3 PIPE CURRENT MAPPING (PCM) SURVEY
For the PCM survey, the pipeline needs to be disconnected from all DC power systems and

other pipelines to obtain accurate results and protect the survey equipment from damage by
applied CP currents. The survey points are at accessible critical locations such as road
crossings and river crossings, AC power line crossings and above ground pipeline

appurtenances.

Mapping Current Measurements

A current flowing on a buried conductive structure produces a magnetic field directly
proportional to the magnitude of the applied current. By resolving components of the
magnetic field from above surface the original current can be precisely determined. At the
heart of the PCM system is the current mapping near DC signal applied by the transmitter. A
pipeline’s electrical characteristics of current attenuation and distribution at this very low
frequency (4Hz) signal are virtually the same as they are for the Cathodic Protection current
from the rectifier.

Pipeline Current Mapping (PCM) survey system-injects a current on to the pipeline which
produces a magnetic field directly proportional to the magnitude of the applied current. By
resolving components of the magnetic field aboveground the current magnitude & flow can
be precisely determined.

The PCM Transmitter applies a current to the pipeline and this current reduces in strength as
the distance from the transmitter increases. The rate of reduction depends on the condition of
the pipeline coating, ground resistivity and pipe electrical resistance. The PCM Receiver
compensates for depth changes during current measurements, and current readings remain
constant even when the depth of the pipeline changes. When a coating fault is encountered
the current quickly drops.

A fault will result from coating damage, contacts with other services; etc. The loss of current
will be virtually proportional to the amount of CP current being used at the fault.

Linear current loss may naturally occur along the pipeline due to the age of the pipe and

coating conditions.
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Figure 1 - Pipeline current flow Figure 2 - Pipeline current flow

A rate of constant current loss with distance indicates a uniformly coated pipeline, where the

quality of the pipeline coating is reasonably constant.

A zero or minimal rate of current loss with distance indicates a well-coated pipeline, with an

excellent coating.

Figure 3 - Pipeline coating fault

Where coating damage is present the rate at which current loss occurs will vary noticeably

over that for a uniformly coated pipeline section as shown in Figure 3.
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Figure 4 - Pipeline fault indicated

For the purposes of the PCM general screening survey, the rate at which current is lost for a
defined length of pipeline is expressed as a ratio to the average rate of current lost for the

entire pipeline length under consideration.

For example.

Consider a pipeline of 1km length, with a 10m wide road crossing of particular interest at
0.5km from the start of the pipeline.

The measured current loss between start and end of pipeline (liossine) is 0.7A

The length of the pipeline (Xiine) is 1000m

The average rate of current l0ss (lrate) is calculated as lioss-ine/ Xine = 0.0007A/m or 0.7mA/m
At the road crossing section, a current loss of (Al-wx) is recorded as 0.015A

The length of the road crossing section (Am-r) is recorded as 10m

The rate of current loss across the road section (rsection) = Al-rax/AM-rax = 1.5mMA/m

The coating quality beneath the road is then be expressed in terms of the average rate of
loss. i.e relative coating condition factor under road (fsection) = Fsection/ lrate = 1.5MA/m / 0.7mA/m
= 2.14 thereby indicating that the extent of coating damage is 2.14 times greater under the

road than for the entire pipeline.
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7.2.4 SOIL RESISTIVITY

The Four Pin Wenner Method of Testing and determining soil resistivity and the Barnes

method of Layer Analysis shall be utilised along the entire accessible length of the pipeline

route in accordance with the following schedule:

Readings at pin spacing/depths 2m, 4m and 6m intervals

The Four Pin Wenner Method of testing requires driving four steel pins into the ground at
equal spacing in a straight line, with the pin separation equal to the depth to which the
average/apparent soil resistivity is to be measured/recorded. (See Figure 5)

The pins are driven into the ground a sufficient depth to ensure that good contact with the soil
is made, in dry or sandy soils/loams a small amount of water or a similar electrolyte may be

required and shall be poured around the pin to reduce contact resistance.

The average soil resistivity is a function of the voltage drop between the two center pins
when an alternating current is flowing between the two outer pins. The resistance in ohms of
the soil under test is measured as a function of the applied current and the recorded voltage
drop in accordance with Ohm’s law. The soil resistance in Ohm’s (Q), is then read directly
from the meter display of the AC Ohmmeter/Soil Resistance meter and recorded against pin
spacing on the survey record form.

The average/apparent resistivity of the soil at the designated depth is determined from the

formula:
p=2xmTxRxd
Where:
p is the average or apparent soil resistivity (Q-cm)
R is the measured resistance on the AC Ohmmeter / Soil Resistance
Meter (Q)
D is the spacing between the pins in centimeters(cm)
Prepared by JST Group
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Figure 5 — 4 Pin Wenner test arrangements

It is important that prior to performing any soil resistivity testing that the general area be
inspected for the presence of parallel buried conductors such as existing pipelines, railway
lines etc. which can potentially give rise to spurious/erroneous readings during testing. In
situations where parallel conductors are present or suspected, pins should be arrayed
perpendicular to the proposed pipeline route/ buried conductors to minimize any undue
influence/effects.

Soil Resistivity Survey Data shall be collected on Form QA-IST-SS-001, The data shall then
be entered onto a computer spread sheet in the same format and the sheet saved using the

specific location as a unique reference.

The Barne’s layer analysis shall be accomplished using the data entered into the computer
spread sheet. The analysis is based upon calculating the resistivity of the soil in each
incremental layer of soil, this is achieved by using the survey collected Wenner four pin test
data to determine the conductivity of individual soil layers, and then converting the

conductivity values to corresponding resistivities.

The computer-generated forms complete with Barne’s layer analysis shall then be compiled
into a report of the average soil resistivities recorded at respective depths and locations

along the pipeline route and associated project facilities, block valves etc.
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7.2.5 SURVEY EQUIPMENT
The following equipment was utilized in performing the surveys.

Survey Instrument:

Model:
Model:
Model:
Model:
Model:
Model:
Model:

Ancillary Equipment:

Fluke 179 (Multi-meter)
Hioki (Clamp ammeter)

CTL - 3000 (DCVG)

Hexcorder Datalogger with GPS Engine (CIP)

Chauvin Arnoux C.A 6460 (Earth & resistivity tester)

(PCM/Pipe locator)
CI-50 Current Interrupter

1 x GPS Engine and Antenna

2 x Reference Electrode extension poles

2 x Reference electrodes — Standard CSE type

8. SURVEY RESULTS AND OBSERVATIONS

8.1 TRANSFORMER RECTIFIER UNIT

The eight-transformer rectifier units were found to be operational. The outputs of transformer

rectifier unit are shown in Table 3.

Rating Classified by v /I\tc . DC Output Location
No. Name-TRU interrupted O° tag: req':l ency
\" A TRU lzv‘;u (Hz) Voltage (V) | Current (A) N E
1 RBMR1-RCGO 30 30 230.7 50.05 6.416 12.4 13.60117 99.83548
2 RBMR2-RPCL 50 5 230.7 50.00 1.432 1.7 13.60107 99.83543
3 RWC 30 30 236.2 50.05 1.183 0.48 13.65057 99.84521
Section 1
4 BVW-11 30 30 240.2 49.99 3.303 2.61 13.62951 99.61306
5 BV-RA1 30 30 236.6 50.01 3.123 1.15 13.65893 99.8009
6 BV-GATE KWT | 30 5 231 49.97 5.159 0.37 13.60391 99.8124
7 RA3 30 30 234.8 49.98 3.205 22 13.86842 99.91798
Section 2
8 RA3-4 30 30 239.2 50.04 3.813 2 13.93396 100.0725
Table 3 — Transformer rectifier unit outputs
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8.2 PIPE TO SOIL POTENTIAL SURVEY AT TEST STATIONS AND BOND BOXES
8.2.1 SECTION 1
The pipe to soil potentials at test stations were recorded after the installation of current
interrupters at the effecting transformer rectifier units. The results of the pipe to soil potential
testing are shown in Table 5 to 14, and can be summarized in Table 4:
Q'ty Q'ty of TP Q'ty of TP Cable P was
No. Route code of pass indica_ted_ was damaged
TP criteria over criteria broken
1 RC410103-RWC 13 13 12
2 RC401201002-KORNTHAI 0 0 0
3 RC410101 RRBMR-Gate 4101R1 2 2 0
4 RC41010101 Gate 4101R1-KWT 14 13 13 TP5+862 | TP7+292
5 RC41010102-SPF 0 0 0
6 RC41010103-SMCD 2 2 2
7 RC410102 Tapout 4101 to Gate 4101R2 0 0 0
8 RC41010201-RTWL 1 1 1
9 RC41010202-JP 1 1 1
10 RC41010203-NDI 1 1 1
11 RC41010204-LUCKY GLASS 3 3 3
12 RC41010205-KHIHARA 5 5 5
Note: The ‘Off pipe to soil potential shall be more negative than -850 mV CSE (Pass criteria).
The ‘Off pipe to soil potential shall not be more negative than -1200 mV CSE (Over criteria).
Table 4 — Summarized test result of test point in section 1.
Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+000 | -1305 | -1232 306 13.60106 99.83449
2 TP 0+045 -1265 -1193 209.1 13.60121 99.83419
3 TP 1+921 -1314 -1245 1299 13.61677 99.84112
4 TP 3+140 | -1353 | -1274 2027 13.6264 99.8457
5 TP 4+445 -1424 -1348 2428 13.63657 99.85101
6 TP 4+715 | -1431 -1352 1243 13.63743 99.8487
7 TP 4+850 -1446 -1363 197.7 13.63835 99.84751
8 TP 4+970 -1417 -1332 2914 13.63955 99.84701
9 TP 5+700 | -1400 | -1326 4527 13.64312 99.84166
10 TP 6+595 | -1434 | -1344 269.7 13.65035 99.84484
11 TP 6+637 -1529 -1416 998 13.65052 99.84444
12 BB-02 -1434 | -1331 1203 13.63743 99.8487
13 BB-03 -1446 -1372 184.9 13.63835 99.84751
Table 5 — Pipe to soil potential at test location of RC410103-RWC
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Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+322 -1120 -1107 49.2 13.60384 | 99.81243
2 BB-01 -1134 -1126 15.8 13.60128 | 99.81272

Table 6 — Pipe to soil potential at test location of RC410101 RRBMR-Gate 4101R1

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+042 -1367 -1278 152 13.60389 99.81246
2 TP 0+766 -1346 -1279 103 13.61029 99.8146
3 TP 1+454 -1465 -1376 561 13.61628 99.81636
4 TP 2+466 -1402 -1305 308.3 13.62383 99.81966
5 TP 3+536 -1470 -1387 277.3 13.62581 99.82876
6 TP 4+290 -1432 -1362 362.3 13.62797 99.836
7 TP 5+057 -1428 -1353 371.3 13.63141 99.84198
8 TP 5+862 Cables were | 13 53578 | 99.84881
broken
TP and guard
9 TP 7+292 -1427 -1366 664 rail were 13.64468 99.85418
damaged
10 TP 8+398 -1408 -1340 147.1 13.65274 99.86056
1 TP 9+300 -1312 -1256 746 13.65838 99.86655
12 TP 10+200 -1429 -1364 937 13.6659 99.86843
13 TP 11+117 -1392 -1348 339 13.67394 99.86832
14 TP 11+925 -1382 -1314 39.2 13.68121 99.86921

Table 7 — Pipe to soil potential at test location of RC41010101 Gate 4101R1-KWT

Pipe to soil potential (mV CSE) Location
No. Name
On Off AC N E
1 TP 0+342 -1144 -1134 58.4 13.60156 99.81248
2 BB-01 -1037 -1029 65.4 13.60128 | 99.812724
3 TP 0+855 -1128 -1117 59.5 13.59785 | 99.815684
4 TP 14720 -1061 -1055 91.3 13.59373 | 99.821613

Table 8 — Pipe to soil potential at test location of RC41010103-SMCD

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+001 -1406 -1336 2548 13.63666 99.8503
2 TP 0+360 -1415 -1334 421.3 13.638 99.84769

Table 9 — Pipe to soil potential at test location of RC410102 Tap out 4101 to Gate 4101R2
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Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+255 -1467 -1412 164 13.64102 | 99.84591

Table 10 — Pipe to soil potential at test location of RC41010201-RTWL

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+015 -1481 -1440 993 13.63822 | 99.84785

Table 11 — Pipe to soil potential at test location of RC41010202-JP

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP-1 -1443 -1393 328.6 13.64054 | 99.84659

Table 12 - Pipe to soil potential at test location of RC41010203-NDI

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP 0+000 -1491 -1444 219.1 13.6428 99.8456
2 TP 0+735 -1492 -1445 624 13.64752 | 99.84371
3 TP 0+003 -1464 -1413 694 In MR factory 13.64999 | 99.84465

Table 13 — Pipe to soil potential at test location of RC41010204-LUCKY GLASS

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP-01 (0+033) -1461 -1403 216.3 In MR 13.65552 | 99.84614
2 TP-02 -1424 -1360 343.8 In MR 13.65524 | 99.84618
3 TP-03 -1392 -1339 299.5 13.65506 | 99.84655
4 BB-01 -1480 -1412 376.4 13.65012 | 99.84466
5 TP-04 -1480 -1415 557.3 13.65012 | 99.84466

Table 14 — Pipe to soil potential at test location of RC41010205-KHIHARA

8.2.2 SECTION 2

The pipe to soil potentials at test stations were recorded after the installation of current

interrupters at the effecting transformer rectifier units. The results of the pipe to soil potential

testing are shown in Table 15, and can be summarized as follow:

a)
b)
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c) AC voltages measured on the pipelines were found to be below and within the
accepted criteria of less than 15VAC as per the NACE/AMPP criteria.

Pipe to soil potential (mV CSE) Location
No. Name Note
On Off AC N E
1 TP-01 -1015 -989 77.4 13.89402 | 99.98583
2 TP-02 -958 -935 276.5 13.89263 | 99.98313
3 TP-03 -973 -952 304.4 13.89256 | 99.98316
4 TP-04 -903 -883 137.4 13.88221 | 99.99185
5 TP-05 -921 -894 1254 13.88029 | 99.99346

Table 15 - Pipe to soil potential at test location of RC41041-BGF

8.3 CLOSE INTERVAL POTENTIAL SURVEY RESULTS

8.3.1 SECTION1
Close interval potential surveys (CIPS) were performed after the installation of current
interrupters at the effecting transformer rectifier units. The results of the close interval

potential survey of Section 1 are shown in Figures 6 to 17, and can be summarized in Table

16.

No. Route code cl:i?es:a c?i::;li-a Defect
1 RC410103-RWC v v

2 RC401201002-KORNTHAI v

3 RC410101-RRBMR-Gate 4101R1 v

4 RC41010101 Gate 4101R1 - KWT v v KP 12+512
5 RC41010102-SPF v v

6 RC41010103-SMCD v
7 RC4101 02-T4a1%01Lg£1101 to Gate v v

8 RC41010201-RTWL v v

9 RC41010202-JP v v

10 RC41010203-NDlI v J

11 RC41010204-LUCKY GLASS v v

12 RC41010205-KHIHARA v J

Note: The ‘Off pipe to soil potential shall be more negative than -850 mV CSE (Pass criteria).
The ‘Off pipe to soil potential shall not be more negative than -1200 mV CSE (Over criteria).

Table 16 — Summarized CIPS survey result in section 1.

Prepared by JST Group

Page 25 of 43



@®

JST

RC 410103 RWC
CIPS SURVEY 1J 0+000 TO Metering 6+751

Fence + Teststation

MP

-~ Criteria -850mV

Off potential

On potential
@  Bond box

Defect

AC tower

Canal

g<

Valve

Asphalt road

-1800

39 11

(iIL

'}

TP 5+700
4

Vg7 T Va7 ir 77 Yt N7 YT 7
TP 3+140 TP4+4d5 TP 4+870
%

~

g

1
TP 14821

&

v

i

o
8

(3s9) Aw ul jenuajod jlos o} adid

Chainage (m)

Figure 6 — Close interval potential survey of RC410103 RWC

RC 401201002 Kornthai
CIPS SURVEY Metering PTT5 0+000 TO Metering 0+161

Test station

*

Fence

MP

+++ Criteria -850mY

—— Qff potential

On potential
Bond bux

|

Dalect

Concrale Vehra Canal

Asphall road

-1800

Chainage (m)

Figure 7 — Close interval potential survey of RC401201002 Kornthai
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Figure 8 — Close interval potential survey of RC410101 RRBMR-Gate4101R1
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Figure 9 — Close interval potential survey of RC41010101 Gate 4101R1 - KWT
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Figure 10 — Close interval potential survey of RC41010102 SPF
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Figure 11 — Close interval potential survey of RC41010103 SMCD
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Figure 12 — Close interval potential survey of RC410102 Tap out 4101 to Gate 4101R2
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Figure 13 — Close interval potential survey of RC41010201 RTWL
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Figure 14 — Close interval potential survey of RC41010202 JP
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Figure 15 — Close interval potential survey of RC41010203 NDI
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Figure 16 — Close interval potential survey of RC41010204 Lucky Glass
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Figure 17 — Close interval potential survey of RC41010205 Khihara
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8.3.2 SECTION 2

Close interval potential surveys (CIPS) were performed after the installation of current

interrupters at the effecting transformer rectifier units. The result of the close interval potential

survey of Section 2 is shown in Figure 18 and can be summarized as follows.

e Major pipeline has achieved the minimum pipe to soil potential acceptance criteria -

850 mV CSE.

e The pipe to soil potential since KP 2+070 to end (inside factory) were lower a

minimum acceptance criteria may be from concrete contact.

RC41041 BGA

CIPS SURVEY Valve 0+000 TO Metering 2+244

O petental —— Off potential ~ <eeeevene Crteria -850mv +  MP Fence

s Bond box = fzphalt road s Concrele Walve Canal

Pipe to soil potential in mV (CSE)

TP-01 TP-02,03
=200 | i

4104-HV-002

Chainage (m)

Figure 18 — Close interval potential survey of RC41041 BGA

8.4  DIRECT CURRENT VOLTAGE SURVEY RESULTS

A coating defect indication was recorded during the survey and shown in Table 17. However,

coating defect was minor in nature being classified in accordance with the guidance laid
down by NACE SP0502 as category 1 (%IR Drop Range 1% to 15%). From Table 18, the

coating defect would not normally required remedial action at this time. The detail of coating

defect was in Attachment 2.
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N RC Defect | P/S at defect Defect Interpretation
o. ;
KP location % IR | Category Comment
1 | 41010101 | 12+152 -1369 5.0 c/c No repair required
usually / monitor
Table 17 - Summary of coating defect indications
0-15% small No repair required usually / monitor
16 - 30% medium Repair may be recommended / monitor
Protected
36 - 60% large Early repair is recommended
61 - 100% extra large Immediate repair is recommended
0-15% small Repair may be recommended / monitor
Not Protect 16 - 35% medium Planed repair for next 1-2 year
36 - 100% extra large Immediate repair is recommended

Table 18 - Coating defect severity guidance

8.5 PIPE CURRENT MAPPING (PCM) SURVEY
The results of the PCM survey testing upon individual pipeline and specific pipeline sections
are given in Table 7 thru 9.

PCM-TX ROUTE CODE 410103 RWC I
T d Current 2 A PIPELINE APPROXIMATE LENGTH: 6.7 km
2 2+830 0.019 0.95% 95.05% o 1981 580 3.42 574
3 24592 0.015 0.75% 0.20% o 4 238 0.02 0.03
4 2+341 0.014 0.70% 0.05% o 1 251 0.00 0.01
5 24129 0.013 0.65% 0.05% o 1 212 0.00 0.01
& 14857 0.012 0.60% 0.05% o i 172 0.01 0.01
7 14771 0.010 0.50% 0.10% o 2 186 001 0.02
B8 1+448 0.009 0.45% 0.05% o VX 1 323 0.00 0.01
9 1+230 0.005 0.25% 0.20% o 4 218 Q.02 0.03
10 04897 0.003 0.15% 0.10% o 2 333 0.0l 0.01
11 4710 0.001 0.05% 0.10% o 2 187 0.01 0.02
12 0+499 0.001 0.05% 0.00% o o 211 0.00 0.00
13 0+375 0.001 0.05% 0.00% o 0 124 0.00 0.00
14 0+227 0.001 0.05% 0.00% o 1] 148 0.00 0.00
15 0+053 0.001 0.05% 0.00% o 0 174 0.00 0.00
Irate mA/m

Of immediate concern
Of concern

No concern at this time

RDX = Road Crossing
RVX = River Crossing

Table 19 - Pipeline current mapping of RC410103 RWC
(KP 0+000 to KP 3+410)

The record shows that the PCM transmitter was located at KP 3+410 and that test results

were obtained downstream of the transmitter. Considering the downstream testing this length
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of pipeline was calculated as having an average rate of current loss of Irate of 0.595 mA/m. A

canal crossing exists between KP3+410 and KP 2+830 and the rate of current loss on the

pipeline encompassing this road crossing was calculated as being 3.42 mA/m, giving a

relative coating condition factor, (f section), of 5.74, indicating that the magnitude of coating

damage under the canal is 5.74 greater than for the pipeline average.

Colour coding has been used to indicate the severity of the indicated coating damage.

¢ Red colour denotes areas of most concern where fsection is 10 times or greater Irate.

e Orange colour denotes areas of concern where fsection is 2 -10 times or greater Irate.

e No colour highlighting indicates coatings where fsection < 2 and are within the
expected range for the pipeline given unknown survey technique variables and

Inaccuracies.
PCM-TX ROUTE CODE 410103 RWC |
Transmitted Current 2 A PIPELINE APPROXIMATE LENGTH: 57 km
| 2> [ J mA m
1 44215 o018 0.90% 99.10% ' 1982 230 862 5.24
2 34994 0.015 0.75% 0.15% J 3 221 0.01 001
] 3+765 0.011 0.55% 0.20% J X 4 229 0.02 0.01
4 3+524 0.008 0.40% 0.15% J 3 241 0.01 0.01
5 3+283 0.005 0.25% 0.15% S 3 241 0.01 0.01
& 34231 0.003 0.15% 0.10% < 2 52 0.04 0.02
Irate mA/m
RDX =Road Crossing Of immediate concern
RVX = River Crossing Of concern
No concern at this time
Table 20 - Pipeline current mapping of RC410103 RWC
(KP 3+231 to KP 4+445)
PCM-TX ROUTE CODE10103 RWC I
Transmitted Current 2 A PIPELINE APPROXIMATE LENGTH: 8.7 km Irate mA/m
CROSSING NO. APPROX KP | CURRENT | % CURRENT |% CURRENT e e fsection
6N me | o b e (m) CROSSING I am | ayam | f
bt st 23 | e mA m mA/m

X 5+541 0.009 0% 0% o 1 -21 -0.05 0.05
2 5+520 0.010 1% 0% o 4 -85 -0.05 0.05
3 6+435 0.0l4 1% 21% L RVX 422 -832 -0.51 0.53
4 S5+603 D.436 22% 20% o 400 -1018 -0.39 0.41
5 4+585 0.8386 42% 1% W 14 -110 -0.13 0.13
(3 44475 0.B5 43% 58% J 1150 -30 -38.33

RDX = Road Crossing Of immediate concern

RVX = River Crossing m Of concern
<2 time |Noconcern at this time

Table 21 - Pipeline current mapping of RC410103 RWC
(KP 4+445 to KP 6+541)
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PCM-TX ROUTE CODE 401201002 Kornthai
itted Current 1 A PIPELINE APPROXIMATE LENGTH: 0.161 km

22 | <« mA 1 15 3
1 0+050 0.10% J 1 -44 0.02 0.00
2 0046 0.10% J 1 -22 -0.05 0.00
3 04024 59.60% J 996 23 -43.30 3.86

RDX =Road Crossing
RVX = River Crossing

No concern at this time
Table 22 - Pipeline current mapping of RC401201002 Kornthai

PCM-TX ROUTE CODE 410101 RREMR-Gate 4101R1
Transmitted Current 1 A PIPELINE APPROXIMATE LENGTH: 05 km

RODX = Road Crossing Of immediate concern
RVX = River Crossing m Of concern

No concern at this time
Table 23 - Pipeline current mapping of RC410101 RRBMR-Gate 4101R1

PCM-TX ROUTE CODE 41010101 Gate4101R1 to KWT [

T d Current 2 A PIPELINE APPROXIMATE LENGTH: 12,67 km Irate mA/m
1 54.00% 5.50% J 418
2 59.50% 6.50% o 277 VX
3 66.00% 0.50% o 3.29
4 0+573 133 56.50% 33.50% o 3.17
5 1+855 0.908 45% 0% o 272 5 -180 -0.03 0.10
[ 2+139 0.895 45% 1% S 2.78 13 -284 -0.05 0.17
7 2+359 0884 44% 1% < 3.08 11 -220 -0.05 0.18
8 24501 0.879 44% 0% o 3.2 5 -242 -0.02 0.08
9 24799 0871 4d4% 0% o 2.81 B8 -198 -0.04 0.15
10 34042 0.864 43% 0% o 398 RVX 7 -243 -0.03 0.11
11 34376 0.858 A3% 0% o 3.29 [ -334 -0.02 a07
12 34743 0.849 42% 0% o 422 -] -367 -0.02 0.09
13 44006 0.843 42% 0% o 3.98 ] -263 -0.02 008
14 44231 0.824 41% 1% o 413 is -225 -0.08 031
15 54038 0.808 40% 1% o 415 i6 -807 -0.02 0.07
16 54310 0.767 38% 2% o 2.68 41 -272 -0.15 0.56

irate _"“‘e“r"'I

RDX =Road Crossing Of immediate concern
RVX = River Crossing | >2time |Of concern

No concern at this time
Table 24 - Pipeline current mapping of RC41010101 Gate 4101R1 to KWT
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(KP 0+035 to KP 5+310)

PCM-TX ROUTE CODE 41010103 Gate4101R1 to KWT
Transmitted Current 2 A PIPELINE APPROXIMATE LENGTH: 1267 km

46 11+938 0.452 22.60% -1.60% o 2.48 -32 -156 0.21 -0.62
45 11+782 0.420 21.00% 1.35% o 216 27 -164 -0.16 0.45
44 11+618 0.447 22.35% 2.00% o 2.69 40 -282 -0.14 0.43
43 11+336 0.487 24.35% -3.85% o 273 -77 -192 0.40 -1.20
42 1i+144 0.410 20.50% -0.25% o 3.2 -5 -234 0.02 -0.06
41 104910 0.405 20.25% 0.05% o 3.8 1 -166 -0.01 0.02
40 104744 0.406 20.30% -0.25% o 3.68 -5 -124 0.04 -0.12
29 104620 0.401 20.05% 0.00% " 3.27 o -212 0.00 0.00
38 104408 0.401 20.05% 0.05% o 4.13 1 -255 0.00 0.01
37 104153 0.402 20.10% -0.05% b 3.04 =1 -280 0.00 -0.01
36 94873 0.401 20.05% 0.00% o 3.13 RVX 4] -317 0.00 0.00
35 94556 0.401 20.05% 0.00% v 2.57 o -226 0.00 0.00
34 94330 0.401 20.05% 0.10% s 3.2 2 -247 -0.01 0.02
33 94083 0.403 20.15% 0.15% b 475 3 -232 -0.01 0.04
32 B+851 0.406 20.30% 0.05% b 3.21 1 -178 -0.01 0.02
31 84673 0.407 20.35% 0.05% J 2.48 1 -254 0.00 0.01
30 B8+419 0.408 20.40% 4.85% o 285 a7 -348 -0.28 0.83
29 B8+070 0.505 25.25% -0.10% o 202 -2 -203 0.01 -0.03
28 T+B67 0.503 25.15% 1.50% o 3.79 30 -245 -0.12 0.37
27 74622 0.533 26.65% 7.85% o 183 157 -322 -0.49 146
26 7+300 o

22 7+089 0630 31.50% 68.50% V 262 1370 203 875 [ izme |

23 B+535 0627 31.35% 0.15% W 226 3 554 0.01 0.01

24 B+275 0802 30.10% 1.25% o 152 RVX 25 260 0.10 0.10

25 6+039 0544 27.20% 2.90% o 364 58 236 0.25 0.27

26 5+682 0508 25.45% 1.75% ' 378 35 357 0.10 0.11
rate | NGISUGNN s/ m

Of immediate concern

| >2time |oOf concern

Ne concern at this time

Table 25 - Pipeline current mapping of RC41010101 Gate 4101R1 to KWT

(KP 5+682 to KP 11+938)

RDX = Road Crossing
RVX = River Crossing

PCM-TX ROUTE CODE 41010102 SPF
Ti itted Current 1 A PIPELINE APPROXIMATE LENGTH: 0.436 km

Of immediate concern
Of concern

Mo concern at this time
Table 26 - Pipeline current mapping of RC41010102 SPF

RDX = Road Crossing
RVX = River Crossing
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PCM-TX ROUTE CODE 41010103 SMCD
Transmitted Current 2 A PIPELINE APPROXIMATE LENGTH: 173 km
‘mA
1 1.35 16
2 0+083 0.526 5.08 12 54 022 0.05
3 0+137 0.538 5.17 RVX 16 130 0.12 0.03
4 0+267 0.554 3.36 12 115 0.10 0.02
5 04382 0.566 2.1 1434 4 358.50
-] 04553 0.476 24% T6% S 57 1524 -167 -9.13 568
7 0+606 0.435 22% 2% S 5.75 41 -53 -0.77 0.48
B 4800 0.436 22% 0% S 572 -1 -194 0.01 0.00
9 04894 0.323 16% 6% o 5.37 113 -84 -1.20 0.75
10 14010 0.019 1% 15% o 5.89 RVX 304 -116 -2.62 1.63
11 14189 0.015 1% 0% J 551 4 -179 -0.02 0.01
12 14398 0.011 1% 0% o 516 4 -209 -0.02 0.01
13 14517 0.008 0% 0% o 472 2 -119 -0.02 0.01
14 14573 0.007 0% 0% o 5.76 2 -56 -0.04 0.02
15 14627 0.005 0% 0% o 5.01 2 -54 -0.04 0.02
rote |GG ma/m
RDX =Road Crossing Of immediate concern
RVX =River Crossing >2 time | Of concern
Mo concern at this time
Table 27 - Pipeline current mapping of RC41010103 SMCD
PCMTX ROUTE CODE 41010204 Lucky glass |
T itted Current 1 A PIPELINE APPROXIMATE LENGTH: 1.11 km

RDX =Road Crossing
RVX = River Crossing

Of immediate concern
_>2time |Of concern
<2time |No concern at this time

Table 28 - Pipeline current mapping of RC41010104 Lucky glass

PCM-TX ROUTE CODE 41010205 Khihara [
T d Current 1 A PIPELINE APPROXIMATE LENGTH: __ 0.72 _ km
1 04753 0.003 0.30% J 143 s
2 04712 0.008 0.80% 0.30% ] 378 3 81 004 0.03
3 04631 0.011 1.10% 0.40% ] 455 RVX 4 -153 0.03 0.02
4 0+478 0.015 1.50% 0.20% J 4.47 2 -aa8 0.00 0.00
5 04030 0.017 1.70% 98.30% M 441 983 _13 7021

RDX =Road Crossing
RVX = River Crossing

Of immediate concern
| >2time |Of concern
m No concern at this time

Table 29 - Pipeline current mapping of RC41010105 Khihara
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PCM-TX ROUTE CODE 41041 BGA |
Transmitted Current 2 A PIPELINE APPROXIMATE LENGTH: __ 2244 km Irate IEEE ma/m
CROSSINGNO. | APPROXKP | CURRENT | 3% CURRENT um%mmﬁ issionss o s | oyam | foecton
Sl [ [ <€ ma m | mam
1 0+023 0.002 0.10% 0.15% J 225 3 as 007 o001
2 0068 0.005 025% 0.20% / 57 a 195 002 0.00
3 0:263 0.008 0.45% 55.55% v 573 1991 74 2651 | 423
3 04397 0.007 0.35% 99.65% ; 227 1993 -60 -33.22 [Li2iais
3 | oxs2 | o002 010% | 025% | v | 202 | B -85 -0.06 0.00
Irate mAfm

RDX =Road Crossing
RVX = River Crossing

<2 time

Table 30 - Pipeline current mapping of RC41041 BGA

Of immediate concern
Of concern
Mo concern at this time

== .
e _ Sl focct CIPS survey 'off' potential et
| {(mV CSE)
24830 -1287
R 74
3+410 i 3L -1318
410103 RWC dear® RVX 5.24 1
4+445 -1325
44+44 4
5 - 1325
4+475 -1361
04001 -1057
401201002 Kornthai RVX 386
: 0+024 -1002
0+316 -1112
4 RRBMR 4101R R
10101 BMR-Gate 4101R1 e VX - i
04576 -1392
RVX :
0+766 276 -1422
41010101 | Gate 4101R1 - KWT [—Lr082 RVX 7.29 2408
7+292 -1262
7+ 7
292 e 1262
7+300 -1329
0+000 -1357
41010102 SPF RVX
04013 -1345
-124
sisss | P~ 5
41010103 SMCD uE8 i
RVX 5.68
0+553 -1159
oare ] "X | 208 s
410102 Lucky glas -
Oxb204 a1 0+074 — -1459
0+107 -1459
41010205 Khihara ot RVX 2997
0+030 -1429
ossr | P | 43 155
a108 bea 0+337 1038
RVX 241
0+397 -983
RDX = Road Crossing -of immediate concern
RVX =River Crossing > 2 time |Of concern
< 2 time |No concen this time

Table 31 - Correlation of PCM to CIP Surveys.
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Table 31 contains a comparison between the results of the PCM survey and CIPs survey,

with areas of greatest concern.

From Table 31, there is a degree of commonality for RC 410103, 410101, 41010101,
41010102, 41010103, 41010204 and 41010205 pipeline at the common crossings between
KP 4+445 to KP 4+475, KP0+316 to KP 0+328, KP 7+282 to KP 7+300, KP 0+000 to KP
0+013, KP 0+382 to KP 0+386, KP 0+074 to KP 0+107 and KP 0+016 to KP 0+030
respectively. These would be most suitable for immediate investigation.

8.6 SOIL RESISTIVITY SURVEY
Soil tests were conducted at 52 points. The soil test location of section 1 and 2 are shown in
Photograph 14 and 15 respectively. The soil layer resistivities were calculated and shown in

Table 32 thru 35. The details of each soil resistivity are shown in Attachment 3.

Soil test location

Google Earth

Photograph 14 — Soil test location section 1
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Soil test location . : ’ Legend
Sanfinr 7 sl 2 anal
: ; 7 Locatin

G

Photograph 15 — Soil test location section 2

Location 1 1495.4 674.9 440.6
Location 2 1495.4 674.9 440.6
Location 3 1005.3 670.4 275.2
Location 4 351.9 305.0 190.6
Location 5 1734.2 708.0 301.7
Location 6 867.1 379.5 2507.7
Location 7 879.6 552.5 424.2
Location 8 540.4 320.3 4425
Location 9 1231.5 3239.3 163.6
Location 10 1005.3 743.3 610.5
Location 11 728.8 635.0 678.8
Location 12 465.0 547.2 586.6
Location 13 1218.9 18492.6 2109.0
Location 14 2538.4 442.9 754.2
Location 15 703.7 655.4 315.1
Location 16 7791 206.8 367.7
Location 17 1030.4 694.2 440.7
Location 18 552.9 605.8 315.4
Location 19 603.2 7131 617.3
Location 20 967.6 688.3 455.9
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Location 21 716.3 358.2 409.4
Location 22 552.9 878.4 969.7
Location 23 7414 545.3 1649.8
Location 24 427.3 480.8 452.5
Location 25 364.4 448.7 4425
Location 26 389.6 708.5 586.6
Location 27 829.4 1451.8 703.9
Location 28 2073.4 578.8 505.8
Location 29 804.2 550.4 381.3

Average 934.2 1308.6 639.3

Table 32 - Lever resistivity of KWT group (Section 1)

Location 1 754.0 502.8 422.4
Location 2 967.6 274.2 189.9
Location 3 14451 929.3 7071
Location 4 1495.4 574.0 440.7
Location 5 1470.3 602.5 379.9
Location 6 439.8 522.4 668.7
Location 7 804.2 421.4 276.5
Location 8 1721.6 637.2 354.4
Location 9 477.5 477.7 517.5

Average 1064.0 549.0 439.7

Table 33 - Lever resistivity of RWC group (Section 1)

Location 1 1558.2 588.8 379.9
Location 2 1017.9 736.5 690.4
Location 3 12441 443.2 617.3
Location 4 1734.2 1184.6 703.9
Location 5 1683.9 11021 510.8
Location 6 1269.2 588.8 312.9
Location 7 992.7 407.9 449.7
Location 8 854.5 466.2 301.7
Location 9 992.7 831.4 404.9
Average 1260.8 705.5 485.7

Table 34 — Lever resistivity of industrial estate group (Section 1)
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e

No.

BGA

Layer resistivity (ohm-cm)

Depth range (m)

0.00-2.00

2.00-4.00

4.00-6.00

Location 1

716.3

521.1

422.4

Location 2

1306.9

530.0

431.0

Location 3

1344.6

869.1

293.3

Location 4

1809.6

905.0

603.4

Location 5

1093.3

370.1

1751.4

Average

12541

639.1

700.3

Table 35 - Lever resistivity of BGA (Section 2)

9. CONCLUSIONS

All transformer rectifier units were found to be functioning properly.

The results of the performed CIPS surveys show that the pipelines achieve full cathodic

protection along their respective entire lengths. Some pipelines indicated over protection.

A coating defect identified during the survey would normally be classified as of low

importance and not recommended for immediate repair. There are two test station of

RC41010101 Gate 4101R1-KWT need to repair (TP 5+862 and TP 7+292)

10. RECOMMENDATIONS

From the results of the survey works conducted the following recommendations are made:

a) Repair all cable at TP 5+862 (RC41010101 Gate 4101R1-KWT)
b) Replace TP head at TP 7+292 (RC41010101 Gate 4101R1-KWT)

c) Institute and maintain program of regular preventive maintenance inspections and testing

Jtypically at six-month intervals, in order to ensure the effectiveness of the protection

system.

d) Monitor any and all pipeline or station modifications or works requiring excavation near

installed cathodic protection equipment and cabling to ensure that inadvertent damage to

components does not go un-noticed or corrected.

e) At this time, it is not recommended to perform any additional works related to the pipeline

coating system, other than to conduct routine monitoring surveys in keeping with PTT

standard operating procedures for transmission pipelines.

f) Visually record transformer rectifier unit outputs on a monthly basis and after abnormal

pipeline operation/upset events, such as lightning strikes to the pipeline sections etc.
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g) It is recommended that a routine of periodic intensive surveys be adopted for the gas

transmission pipeline network. In keeping with industry practice these surveys should be
conducted at intervals of approximately 3 years and supported by routine CP system/test

post station surveys on a quarterly or bi-annual basis.

Ensure that all service staff and subcontractors are made aware of the importance of
insulating joints and flanges, wherever flanges are broken and remade, testing of any
affected insulating flange kit is imperative to maintain long term corrosion protection of

the buried facilities.

Where cathodic protection facilities and test posts have become Partially buried or
overgrown, they shall be cleaned, cut all bushed that covered, repainted and repaired.
The area around test posts and guard rails should be cleared with all grass and bush
being cut back, gravel should be poured around each test station area and the cleared
areas should be regularly maintained to assist in both the general maintenance and
location of test post facilities. The terminals inside test post / bond box shall be checked
and cleaned. In addition all missing bolt and nut shall be replaced and cables labeled and

terminated correctly.

11. ATTACHMENT

Attachment 1: Result’s CIPS Graphs (33 sheets)
Attachment 2: Result’'s DCVG Survey (1 sheet)

Attachment 3: Soil Resistivity Test Results (52 sheets)
Attachment 3: Photo (51 sheets)

END
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LASNIATNISAAAINATIARALNANTENURILIARAN (FeELA1LRWNNS)

TASIN1SNARINIEETINTNR U N UNTUNATRUTIDIFULNTRANITSSULNALUR 5

1l 2567 (szudAaUNTNHIAN - SUIAN)

NMANUIN Dl-4
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(‘5 PTT-TSO
szuuviadeAnasssnNAG

wuuasyagauaudaaadanaulderuiiuiu

feuuii/Filling Date: 17 §uaau 2567

-

a Permit No. 24-EV-2315

30 Maximum Days Permit for All Types of Crane
aanuzlumsiadniw: Verified (Tuasiagnin)
A0UZTUNSIAANIN: audic 2

1a1/Time 02:30

(CRANE SAFETY INSPECTION REPORT) fuuaaugravinen/ Permit Area; uTiTELLVIaLLG 5

1. szazaniilaioau/Duration: | aafuil/From: 16 §uaiau 2567 fefudl/To: 31 fuaan 2567

sanudlfiifenu/Location of work: #uf 1n.5

sau/Total: _16 Fu/days

Taavidaniu/Scope of work: NARALLALATIAFATWIAUIIVNRALATYU

2. sauanduauasiluiu/Forklift Details (nsanlaajuaauana/Complete by Applicant)

wuutfudu/Type of Crane: 4 &aena / Tires O #umsanu / Tracks ™M Gadvilseansa / Mobile Crane [ findoilsesndi / Tower Crane

fiviasaifusu/Crane License:  UNIC

juzavsatfufu/Forklift Model:  UR506

sifinusa/Car License: 82-4998 51213

gjdiudl/Driver: 2RWIA wanann

anusnsalunisantiivwin/Maximum Lifting Capacity: fiauausn&uga/Shortest boom 4  &u/Ton Wlauausnaan/Longest boom 0 éiu/Ton

3. snan1sasdadau/Inspection List (nsaniausnsrasiau/Complete by Inspector)

s1an1sasIada/Inspection List

1. mslduagmiuau/Operate and Control

2. aginsdude/ssuudanunae/Power
source/Transmission system

3. wriudsuazaavyu/Deck, truntable and outriggers

4. waugn/Boom

5. a1a&R9/Steel wire rope

6. 5an/Sheaves

7. agua/wrvan/Hook

8. Jeyeyrautdiau/Warning signal

9. adnsaldiutwav/Fire extinguisher

4. wan1snsdasiau/Inspection Result:

LUINIINITATIA
1.1 {IUATATIA UATVNARAY AuAguIne Taasiadmnsiadasna (an.)/Certified and
valid document by professional mechanical engineer

1.3 figfian1sldv1u waznisaulaunisan/Instruction manual and lifting calculation
available

1.2 fisnunsavsu 1gufdauditedutuiy, 2.4Mudaanaungioduduiy, 3. gaans
Jaa 4.4auauldaludu/Valid license for crane operator

2_.2 via'lagelii$H warfiaunsaldingn’lW/Installed flame arrestor and do leak at exhaust
pipe

2.1 vinowlsilnd ifiniuilua aawdalnd/Smoothly run and no leak

2.3 dudnyulduararaduduaneldie filasauila/Unsafe moving parts are guarded
3.3 adnsaliauulssunu LLamu's@ia"lﬁn'ﬁ"lé/Leveling indicator devices working properly
3.5 msvgansunudlivegaluviui uasiluuia/Rotate and stop smoothly

3.4 &ng3 1 fiasu waghivainnianare/No missing or loose nuts or bolts

3.1 uviude'linhgavizaldane/Deck free of corrosion and damage

3.2 1nda'linava uani visavaluaAaau uaskrulansasilasfugudasinsu/Outriggers
free of distortion, crack, wear and metal plates are available

4.2 indiyuasenlinnslégadag/Lift, tilt and lower operates smoothly
4.1 “siunnsn fiofien anva vdazsa/No damage, worn, bent or crack
4.3 asandiu dnidin-aan vinldavadn Lidadna

4.4 ssuuanidulinislédné/Emergency stop functions properly

5.3 ayazna'liiu 3 wdu Tun&enideddu/Less than 3 wires in one strand of a rope
damage

5.1 ‘Lififfuuy wn&elivan Lifiuana faawé/In good condition without kinking, broken
or twist

5.2 aasaidanbinaaviaiu ifisa 2 9m/Connection points are tighten with at least two
clamps

6.1 Lifaiien uanin wsa&nnea/No defomation, crack or excessive corrosion
6.2 aavyuiizuiawadduwnu Livalntanaaau/Correct size and not loose
7.2 hidnuaa wianvuasninitvuinninlné/No deformation or excessive throat

7.1 figandisse Liwan31l uasnyu'lédsaua’/Swivels can rotate freely with no crack and
safety pin is available

8.1 ulasinsamiwiniAu vdaangaAunitAivue uavuazifuduritdalieru/When
operating over capacity or exceeding boom length limit

8.2 mudu'lansadminé wasldnns'lé/Hydraulic pressure is normal and fuctioning

9.1 fieiasduiwavafianaiaiiuiio adotias 1 §9/1 dry chemical extinguisher onsite

iné/Yes 213e/No N/A

Ll

4

RN R OR AR

YOROR AR

4

4

R K

ol

[ 1lfoulé/Approve [ 1ldonu'lailéi/Reject [ ]anidn/Cancel  $uil/Date: ---
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@ Permit No. 24-MA-3481 EI5F,

PTT-TSO 30 Maximum Days Permit for Contractor’s Engine s
seuUvadIANAB555U2A 6 180 Maximum Days Permit for PTT's Engine ;&
= - '
TuasrrdnIwATaIUG \isuFuil/Filling Date: 17 #uavau 2567 1a1/Time 02:28
(ENGINE SAFETY INSPECTION REPORT) fufluaayeavineu/ Permit Area; WuTissuUVialLa 5
1. szavanfilaieru/Duration: — aanudl/From: 13 waalnieu 2567 f9¥uii/To: 12 wadlmau 2568 su/Total: 365 Yu/days

sanutilzifenu/Location of work: Wumufiiaeu in.5

sazndnnau/Scope of work: sasusiszitvihaou Mdauinaaiacfiadinfiuiliiaou vae Un.5

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

ilszianailnsaitndaveus/Engine Tool

AATLINEAANA
AsaLany
wdaadanuda
wAsavRauAs
fuauldiadaausd

wrdaonue

ROODOOOO

guq

5u°]/0ther: TOELUG

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

Aviaalnsaliriaseaus/Engine Equipment Brand:  1syzu juailnsaliedaseus/Engine Equipment Model: D-MAX2023

o -

nudeausaviaianilszinaiag/Vehicle License or SN: 4278468 uiivsagFuRnuavailnsal/Driver or Owner: #3%e Wfuns

¢

4. ;ranisesrasauta3acaus/Engine Inspection List (nsaninugasiasau/Complete by Inspector)

s1ansaaday/Inspection List Uné/Yes 2130/No N/A waneue/Remark

1. ane'lu, v, WWiden, Wiving, Cable and lighting "

2. amwaEingd mshavisaduiaiaseus/Engine start-stop switch =

3. dhuuninai/Battery terminal v’

4. leu1Tu/Dynamo v

5. fhawauuagatuane/Spark plug cable and distributor Sl

6. ssuuLusaiia, wusawin wagdaany/Handbrake, brake and tries v

7. amwvialal&auarailnsaitlasfugn'iwilvialaids / Flame "

arrestor at exhaust intake

8. anwdaainsalilavAuusedu / High pressure sealing system =

ver

Caution: This inspection report must be exhibited emphatically in the workplace area
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PTT-TSO

<

Permit No. 23-MA-2405 [
30 Maximum Days Permit for Contractor’s Engine !

szuuviadeA1u 595126

WATINAAWLAZRILIUGT
(ENGINE SAFETY INSPECTION REPORT)

1. szamanfilaieru/Duration: — nudl/From: 06 waalnieu 2566

180 Maximum Days Permit for PTT's Engine ‘3"
daruzluasradgnin: aydic E] ]

1na1/Time 02:28

Wiauiuii/Filling Date: 17 §unau 2567
Rurluaaugavinery/ Permit Area: NuMsEULiaLLA 5

f9¥uii/To: 04 wadlInau 2567 593/ Total: 365 u/days

sanutilfiifenu/Location of work: aafifiiy & NufuRazuay 1Un.5-2

saazdanau/Scope of work: sasus 422-8468 nnu

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

ilszianailnsaitndaveus/Engine Tool

AATLINEAANA
AsaLany
wdaadanuda
wAsavRauAs
fuauldiadaausd

wrdaonue

IS I

guq

2uq/Other:

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

Aviaalnsaliriaseaus/Engine Equipment Brand:  1syzu

vefiausavdaiauilszsiniasag/Vehicle License or SN:  saaue 4272-8468
ANY

'iuaﬂnsnim%awuﬁ/Engine Equipment Model: pmMAX

o -

giiudvitagfufinuavailnsal/Driver or Owner:  ysalfinw T&aeg

4. snanisesiasautadacaus/Engine Inspection List (nsaninusiasiasiau/Complete by Inspector)

s1an1saIadau/Inspection List

. &'l Wi, e, ‘WWving, Cable and lighting v
. anwaivdg msfiavdaduiaiasausd/Engine start-stop switch Sl
. huuaLaad/Battery terminal "
ol

1
2
3
4. le@u1Tu/Dynamo
5. fawauuagatuane/Spark plug cable and distributor
6
7

. syuuLusaiia, LusaLin uavdaany/Handbrake, brake and tries LSl
. amwvialaldauazainsaiilasdugninivialaide / Flame "
arrestor at exhaust intake
8. anwdiaginsaiilasfunsedu / High pressure sealing system "

iUné/Yes 2130/No N/A

waneue/Remark

Caution: This inspection report must be exhibited emphatically in the workplace area
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Y Permit No. 23-EL-15103 E:%25
 PTT-TSO 30 Maximum Days Permit for Contractor’s Electrical

‘ szuuviagdeAasssuAa G 180 Maximum Days Permit for PTT’s Electrical

aaurluasiasgnin: audic .
Tuasrasgniwalnsalln uinuYudd/Filling Date: 17 guiax 2567 _ 1Ia1/Time 02:27
(ELECTRICAL SAFETY INSPECTION REPORT) fufluaayeavineu/ Permit Area; WuTissuUVialLa 5
1. szamanfilaieru/Duration: — aanudl/From: 26 waalnieu 2567 f9¥uii/To: 16 nuaWus 2568 syu/Total: 83 $u/days

sanutilziifeonu/Location of work: Metering Station

snaasdaaeu/Scope of work: MC6

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

dszinnadnsailna/Electrical Tool

fuuatsinin

] [] w3asdaninin
[] naasdagl [] w3asies
[] Teuld [] eauRieasd
[] wiasfianata ] fuan
] Jngdaans ] 3audnTany'lvih
[] u&n M auq
[] &huldih
2uq/Other:

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

Aviav3aailnsallw/Electrical Equipment Brand: ~ Beamax suainsal’lwwn/Elactrical Equipment Model: MC6

-

ufinusavitaianiszinadas/Vehicle License or SN: 602331 ftiudvitagsufnuauainsai/Driver or Owner: Nitat Sornnarai

4. snanisasrasaunv i/ Electrical Inspection List (nsaniaainsrasiau/Complete by Inspector)

s1an13asIadau/Inspection List dni/Yes 23a/No N/A w6 /Remark
. anuiuauiu/Megger test
. & e'lw/Terminal connection
. ae'lvniadeyeunan/Cable
. 5¥UuN511/Grounding
. amw&avianiu, fde, wialdn/Casing, body or power plug
. M3vinouaavailnsal/Equipment operating
. a1lnsaitlasiurin/Water proofing

. ssuutlasdulWih$huavailnsal/Leak to ground protection

O 0 N o U A W N =

. &nnulsearunasuatnas/Motor carbon brush condition

10. avstlasdunsiiadsznne’lw/Spark protection

OO0O00O0ORKKORK O
ooooooooogoo
RKRRRKRROORKOOR

11. msflaunaznuasnaavaagil/Camera flash disable function

5. wan1sasdasau/Inspection Result: [ ldow'lé/Approve [ Jlifenulailé/Reject [ ]ani@in/Cancel  Jufi/Date: ---

Initials
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- Permit No. 24-EL-22617 Ei

: PTT-TSO 30 Maximum Days Permit for Contractor’s Electrical &
srUUaAZIANA 555216 180 Maximum Days Permit for PTT’s Electrical
AaurluasIagnIn: ausis B
Tuasraanwalnsallnvh Wiauiuii/Filling Date: 17 §unay 2567 a1 /Time 02:27
(ELECTRICAL SAFETY INSPECTION REPORT) fufluaayeavineu/ Permit Area; WuTissuUVialLa 5
1. szazaatitlaeru/Duration: — 3aniui/From: 22 waAiniey 2567 f9¥uii/To: 30 aarAu 2568 52u/Total: 343 Yu/days

sanutilziifenu/Location of work: Metering/Regulating/Gate/Compressor Station

snaasdanau/Scope of work: Decade Resistance Box

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

dszinnadnsailna/Electrical Tool

fuuatsinin

] [] w3asdaninin
[] naasdagl [] w3asies
[] Teuld [] eauRieasd
[] wiasfianata ] fuan
] Jngdaans ] 3audnTany'lvih
[] u&n M auq
[] &huldih
2uq/Other:

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

Aviav3aailnsallwin/Electrical Equipment Brand:  Yokogawa suainsal’lwwn/Elactrical Equipment Model: 279301

-

ufinusavitalanszinadas/Vehicle License or SN:  46VX0028 giudvdagsufntavuailnsal/Driver or Owner: 8 §ud

4. snanisasrasaunv i/ Electrical Inspection List (nsaniaainsrasiau/Complete by Inspector)

s1an13asIadau/Inspection List dni/Yes 23a/No N/A w6 /Remark
. anuiuauiu/Megger test
. & e'lw/Terminal connection
. ae'lvniadeyeunan/Cable
. 5¥UuN511/Grounding
. amw&avianiu, fde, wialdn/Casing, body or power plug
. M3vinouaavailnsal/Equipment operating
. a1lnsaitlasiurin/Water proofing

. ssuutlasdulWih$huavailnsal/Leak to ground protection

O 0 N o U A W N =

. &nnulsearunasuatnas/Motor carbon brush condition

10. avstlasdunsiiadsznne’lw/Spark protection

OO0O00O0ORKKORK O
ooooooooogoo
RKRRRKRROORKOOR

11. msflaunaznuasnaavaagil/Camera flash disable function

Caution: This inspection report must be exhibited emphatically in the workplace area
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Y Permit No. 24-EL-22618 B35

: PTT-TSO 30 Maximum Days Permit for Contractor’s Electrical
srUUaAZIANA 555216 180 Maximum Days Permit for PTT's Electrical g
A0 uzlUATIRAAT: aUsic [miEar
Tuasraanwalnsallnvh Wiauiuii/Filling Date: 17 §unay 2567 a1 /Time 02:27
(ELECTRICAL SAFETY INSPECTION REPORT) fufluaayeavineu/ Permit Area; WuTissuUVialLa 5
1. szazaatitlaeru/Duration: — 3aniui/From: 22 waAiniey 2567 f9¥uii/To: 30 aarAu 2568 52u/Total: 343 Yu/days

sanutilziifenu/Location of work: Metering/Regulating/Gate/Compressor Station

snaazdaaeu/Scope of work: Battery Tester

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

dszinnadnsailna/Electrical Tool

fuuatsinin

] [] w3asdaninin
[] naasdagl [] w3asies
[] Teuld [] eauRieasd
[] wiasfianata ] fuan
] Jngdaans ] 3audnTany'lvih
[] u&n M auq
[] &huldih
2uq/Other:

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

fviavizaailnsallwn/Electrical Equipment Brand:  Hioki suadnsal’lWn/Elactrical Equipment Model: BT3554

-

ufinusavialaniszinadas/Vehicle License or SN: 190907033 giudvdagsufntavuailnsal/Driver or Owner: 8 §ud

4. snanisasrasaunv i/ Electrical Inspection List (nsaniaainsrasiau/Complete by Inspector)

s1an13asIadau/Inspection List dni/Yes 23a/No N/A w6 /Remark
. anuiuauiu/Megger test
. & e'lw/Terminal connection
. ae'lvniadeyeunan/Cable
. 5¥UuN511/Grounding
. amw&avianiu, fde, wialdn/Casing, body or power plug
. M3vinouaavailnsal/Equipment operating
. a1lnsaitlasiurin/Water proofing

. ssuutlasdulWih$huavailnsal/Leak to ground protection

O 0 N o U A W N =

. &nnulsearunasuatnas/Motor carbon brush condition

10. avstlasdunsiiadsznne’lw/Spark protection

OO0O00O0ORKKORK O
ooooooooogoo
RKRRRKRROORKOOR

11. msflaunaznuasnaavaagil/Camera flash disable function

anwdn/Cancel  Yuii/Date: ---

Caution: This inspection report must be exhibited emphatically in the workplace area
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Y Permit No. 24-EL-22619 Eif

: PTT-TSO 30 Maximum Days Permit for Contractor’s Electrical .
szuuviagdeAasssuAa G 180 Maximum Days Permit for PTT’s Electrical , 1
gauzluasiadgnIn: audin EnEEE
Tuasraanwalnsallnvh Wiauiuii/Filling Date: 17 §unay 2567 a1 /Time 02:27
(ELECTRICAL SAFETY INSPECTION REPORT) fufluaayeavineu/ Permit Area; WuTissuUVialLa 5
1. szazaatitlaeru/Duration: — 3aniui/From: 22 waAiniey 2567 f9¥uii/To: 30 aarAu 2568 52u/Total: 343 Yu/days

sanutilziifenu/Location of work: Metering/Regulating/Gate/Compressor Station

saasdanau/Scope of work: Earth Ground Clamp Tester

2. 2itinuavailnsai/Type of Equipment (nsaniaufaaausnan/Complete by Applicant)

dszinnadnsailna/Electrical Tool

fuuatsinin

] [] w3asdaninin
[] naasdagl [] w3asies
[] Teuld [] eauRieasd
[] wiasfianata ] fuan
] Jngdaans ] 3audnTany'lvih
[] u&n M auq
[] &huldih
2uq/Other:

3. snaazidaauavainsai/Equipment Details (nsaniaarfuaauaa/Complete by Applicant)

Aviavi3anilnsallwiih/Electrical Equipment Brand:  Fluke suainsal’lwwn/Elactrical Equipment Model: 1630

-

ufinusavitalaniszinadas/Vehicle License or SN: 96070087 giudvdagsufntavuailnsal/Driver or Owner: 8 §ud

4. snanisasrasaunv i/ Electrical Inspection List (nsaniaainsrasiau/Complete by Inspector)

s1an13asIadau/Inspection List dni/Yes 23a/No N/A w6 /Remark
. anuiuauiu/Megger test
. & e'lw/Terminal connection
. ae'lvniadeyeunan/Cable
. 5¥UuN511/Grounding
. amw&avianiu, fde, wialdn/Casing, body or power plug
. M3vinouaavailnsal/Equipment operating
. a1lnsaitlasiurin/Water proofing

. ssuutlasdulWih$huavailnsal/Leak to ground protection

O 0 N o U A W N =

. &nnulsearunasuatnas/Motor carbon brush condition

10. avstlasdunsiiadsznne’lw/Spark protection

OO0O00O0ORKKORK O
ooooooooogoo
RKRRRKRROORKOOR

11. msflaunaznuasnaavaagil/Camera flash disable function

5. wan1sasdasau/Inspection Result: [ ldow'lé/Approve [ Jlifenulailé/Reject [ ]ani@in/Cancel  Jufi/Date: ---

De

Tel
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