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MONTHLY INSPECTION FOR SHOWER & FVFSWASHER PTTGCA (AROT) _
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HATIAN S DINYIAH Tank Farm A TK6 A, TK6 B, TK20A , TK20 B, TK20C) Tank Farm B (TK 1A, TKIB)
A / §NAYN Tank Farm B (TK3 A, TK3B, TKTA, TKTB, TK9A, TK9B, TK 12A)

AN UM Tank Farm B (TK12B, TK 13A, TK I3B) Tank Farm € (TK2A, TK2B, TK4A , TK4B)

IHHIEH /qana Tank Farm € (TKSA, TKSB, TKI0A, TK10B, TK15A , TK 15B, TK 16 A ,TKI6B)

VUAIRI / WEAGNIDY Tank Farm € ( TK21 A, TK21 B, ) Tank Farm D (TK8A, TK8 B, TK 11 A TKIIB,TK19A,TK198)

i‘iqumu JEWAN Tank Farm D { TKI19 C , TK24A  TK24B,TK25) Tank Farm E(TK 17 A, TK 17 B, TK-17C, TK 18 A , TK 18 B)
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MONTHLY INSPECTION FOR SHOWER & EYESWASHER PTTGCS ( ATF1)

pate 14 /95_/58 sHiFT A INSPECTOR I ERS Chief ___
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& “- Management of Change Form
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MoC No  A-P1-2024/032

vi.2

@ “- Management of Change Form

Page 2/5

MoC No A-P1-2024/032

MoC Title New condensate to Arol: Kapuni

http://customapps/_layouts/15/emoc/MocViewer.aspx?id=D71B78CD-7B39-4967-8E2D-AB4B76ED8SEES

MoC Title New condensate to Arol: Kapuni

http://customapps/_layouts/15/emoc/MocViewer.aspx?id=D71B78CD-7B39-4967-8E2D-AB4B76ED8EES

Part 1: Initiatiation

HAZCOM & New Chemical / New Crude Feed Review

In-depth SHE Assessment

Temporary Leak Control List Updating

Technical Requi t Completed (Detail Design / Data Sheet / Others)

——s assigned as Division Manager of Initiator to approve MoC
_> approves MoC (Division Manager of Initiator)
[ is assigned as Plant VP to approve MoC

[ approves MoC (Plant VP)

‘ rr——r—— is assigned as Division Manager of MoC Champion to choose MoC Champion

—

S~ <~ is assigned as MoC Champion

Form Type Initiator Created Date

MoC Proposal Form Normal ] 13/05/2024 22:49

MoC Champion VP-MN Plant VP Approved Date
- 14/05/2024 14:04

Plant Unit

AROMATICS (A-P1) Plant | 00000 - All Operation Unit

Deadline Part 2 Deadline Part 3 MoC Category

15/06/2024 30/06/2024 Chemical change

Consequence Change Priority

Economic (Total loss) Low

Related MoC Initiative No

Notes

I creates Moc

Attachments: MoC Champion

_ 10/06/2024 17:40  10/06/2024 17:56

CAG kapuni.xls

MoM_CCAB May 22.docx

RE_ Agenda - CCAB in May'22_A-
P1-TE.msg

7 |Integrity and Reliability Review

7.1| Rotating Equipment

7.2| Static Equipment

7.3| Instrument Equipment

7.4| Electrical Equipment

Materials and Corrosion

B v 75

Part 2: Technical Review

Change Review Team Division Manager Date

20/05/2024 14:31  Not Involved

Not Involved

Engineering Representative

Operation Representative 20/05/2024 14:31

SHE Representative 20/05/2024 14:31

Process Engineering

: 20/05/2024 14:31
Representative

Not Involved 20/05/2024 14:31  Not Involved

Asset Utilization Representative

Site Maintenance Representative

Reviewer Date

20/05/2024 14:49

23/05/2024 08:46

20/05/2024 15:53

24/05/2024 08:38

Materials and

Corrosion Engineering

GAN P<T-1I-MC/3465>
MC/2329>

[ 10/06/2024 17:40  11/06/2024 15:41

MC/->

10/06/2024 17:40  11/06/2024 15:24

Comments:

ST ETTCTTL1/06/2024 15:41 > CR portion — Sulfur 402 ppm (Max 400 ppm). However, process engineer
confirms that after blending the value will be in controlled spec.

7.6| System Reliability

8|/RRM Review

9 |Project Engineering and QA / QC Support

9.1| Inspection

9.2| Civil

10 |Plant Technical and Process Technology (Technical Authority)

b v 10|Process

b v 1|Basic Design Review

Process Technical
Authority

‘ MoC Champion

_ 20/05/2024 14:31  06/06/2024 16:25

10. Process Control

N

Preliminary SHE Assessment and PSI Checklist

N

R v

Preliminary SHE Assessment

10. Product (only polymer plant)

Technical Authority -
Safety Engineer

f—y———arr

Attachments:

[aFTraverEs

_ 23/05/2024 08:45 10/06/2024 17:40

1

[

Maintainability Review

1 Maintainability Review

Bv 21

Preliminary PSI Checklist

11 Control System Maintenance Review

Attachments: Process Engineering

] e
L

_ 20/05/2024 15:55  06/06/2024 16:40

12|Supply Chain, Commercial Product Quality, Lab Review

13 |EIA/EHIA Requirement

14|Permit Requirement

15 Others
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v1.2
ﬁ GC Management of Change Form MoC No  A-P1-2024/032 & GC Management of Change Form MoCNo A-P1-2024/032

MoC Title New condensate to Arol: Kapuni MoC Title New condensate to Arol: Kapuni
http://customapps/_layouts/15/emoc/MocViewer.aspx?id=D71B78CD-7B39-4967-8E2D-AB4B76ED8SEES http://customapps/_layouts/15/emoc/MocViewer.aspx?id=D71B78CD-7B39-4967-8E2D-AB4B76ED8EES
F{l v'  16|Technical Requirements Complete and Ready to Implement Attachments: MoC Champion _ 16/06/2024 08:05  17/06/2024 13:25
Change Reviw Team Engineer SDS Kapuni.pdf

Operation

11/06/2024 15:41  12/06/2024 08:47 3.2| Required Permits are approved
Representative

3.3| Others

SHE Representative 11/06/2024 15:41  12/06/2024 11:55

4 |Pre-Startup Safety Review (PSSR)

Process Engineering

11/06/2024 15:41 11/06/2024 15:48 l,b v 5
Representative

Project is fully implemented and Ready for Startup
Asset Utilization

MoC Champion _ 18/06/2024 09:11  18/06/2024 09:20
Representative

11/06/2024 15:41  11/06/2024 16:04

Fﬂ v 17|Authorization to Implement Change F{J v/ 6|Operation Division Manager approve to Startup

Division Manager of
Change Reviw Team's Division Manager tvist ger

Operation
Operation 12/06/2024 11:55 12/06/2024 12:05
Representative Part 4: Sign Off
SHE Representative 12/06/2024 11:55 14/06/2024 18:48 N N

1/Eng ing Doc t Update Completed
Process Engineering 12/06/2024 11:55 12/06/2024 15:31 1.1| As Built Document Submission Completed
Representative 1.2| As Built Document Register Completed
Asset Utilization 12/06/2024 11:55 12/06/2024 12:00
Representative 1.3| As Built Document Update Completed
F{] v’ 18|Plant VP all d to Impl t Chang Prelim. SHE Actions / HAZOP Recommendations / PSSR Punch Items / Actual Risk of Implementing Verification /
PSI Checklist Completed

Plant VP [ 14/06/2024 18:48  15/06/2024 19:52

I%l /‘ 2.1 Prelim. SHE Actions / HAZOP Recommendations / PSSR Punch Items / Actual Risk of Implementing Verification

Completed
Part 3: Field Implementation

Attachments: MoC Champion 24/06/2024 11:35 03/07/2024 16:12
T comaton procetor ]

1.1| Operating Procedure

1.2| Operating Windows Rj ¥  2.2| PSI Checklist Completed

1.3| Operating Control Guideline Attachments: MoC Champion _ 24/06/2024 11:35  03/07/2024 16:13
14 L 1

Commissioning Procedure

1.5/ Work Instruction 2.3| All Required Permit Completed

2|Training, Communication Operations, HAZCOM 3|Maintenance/Contractor Records Updating / Procedures Updating / Training / C ication Completed

Rj v’ 2|Operator Training, Communication Operations, HAZCOM

»

Master Data / Spare Part / System Software are submitted

Attachments: Operation 4.1| Rotating
daansou MOC_A-P1-2024_032 _ 4.2| static
New condensate to Arol_
Kapuni.msg 4.3| Instrument

2.1| Maintenance Training, Communication 4.4| Electrical

Rl v’ 2.2| Safety Data Sheet (SDS) Update 4.5/ Control System

Attachments: SHE-Plant 5|Rotating
SDS Kapuni.pdf 5.1| Equipment Master
Comments: 5.2| Mat Master
_> on 17/06/2024 13:24 > SDS of Kapuni Condensate has been uploaded in the system 5.3 BOM

2.3| Chemical List Update 5.4| PMPlan

2.4| Others (Plant Technical/ Laboratory/ Logistic/ Project Team, Long Term Contractor, Inspector, etc.) 6 |Static

3|Others 6.1| Equipment Master

F{l v' 3.1| Key Document Update
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& “I Management of Change Form MoC No  A-P1-2024/032

MoC Title New condensate to Arol: Kapuni
http://customapps/_layouts/15/emoc/MocViewer.aspx?id=D71B78CD-7B39-4967-8E2D-AB4B76ED8SEES

6.2| Mat Master

6.3 BOM

6.4/ PMPlan

7 |Instrument

7.1| Equipment Master

7.2| Mat Master

7.3| BOM
7.4| PMPlan
8 |Electrical

8.1| Equipment Master

8.2| Mat Master

8.3| BOM

8.4/ PMPlan

9 |Control System

9.1| Equipment Master

9.2| Mat Master

9.3, BOM
9.4/ PMPlan
10 |RRM (Risk & Reliability Manag, ) Review/Update completed
101: RBI (Risk Based Inspection)
10. R .
Py RCM (Reliability Centered Maintenance)
103' RRM Master Plan
11 |Inspection Plan Update completed
12|IOW Review
13 |Others

14|Lesson Learned Capturing

15 |Temporary Change, all change has been returned to original condition

151: All change has been returned to original condition

15.| Engi ing Doc t Update Completed after returned to Original Condition - As Built Document Submission
2 |Completed

15.| Engi ing Doc t Update Completed after returned to Original Condition - As Built Document Register

3 ComBIeted

FL}—J v 16| Approve Normal MoC close out or Temporary Change has been returned to original condition

Asset Utilization [ 03/07/2024 16:13  03/07/2024 16:22
Manager
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Ex.CEM and COD online

CEM Online

930-ME46

930-ME17A-C

ON-OFF

2SLICT MV

cox.
AISOTA

FOItNY

-XC12
(BACKWASH WASTE SUMP




HNANHIN V.60

A7981931891UMIAT VT UMAIUAN/ANENIZ Tavaelsaau

]
T-MON-225096/SECOT PTTGC4-T225096(1H)-App



Ex.HITS System mamﬂmmﬂumw PAHH739A/739B/739C 11911 2 134 3 %"’ﬁ\‘lﬂﬂﬁmﬂngh pressure steam

ﬁ“lﬁmm‘munumnamwaﬂmnu"laﬂ‘ﬁumsswmﬂ"la"laimﬂﬁuau"lﬂaiwuu Flare

100-V1 OVERHEAD SECTION

GR INDEX

A0y 100-H1 J100-H1AR 100-H1A2]

100-V1 Q100-VIETMET00-VIOVHDR 100-V3 B 100-VIBTME 100-V:

Y :
100-E13

a—
o |

100-v2

Ex.HITS System 1ioannasugsau PAHH739A/739B/739C ¥y 2 1u 3 92451la21d2 High pressure steam

vanudeununendinetesililiiiimsszunelelalasmisvenligsyuu Flare

100-V1 FEED/BTM SECTION

100-V1 g100-V1BTME100-V1OVHDE 100-V3 B 100-VIBTMY 100-V5R100-VSBTM 100-VSOVHDE 100-V7 §100-V7OVHDE 100-H1 [ 100-H1A

100-P3

—'—"ﬂ 100-V1

100-E2/E2A
PR - Ta00

100-E1
l Tz
i34z 1
¥
100-EA3

100-ME3

100-EAZ

100-v13

100-E3A



Ex.Alarm Tag of Cyclohexane unit
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[ LIQUID PHASE REACTOR 370-R1 | ... cusce s ssve. so0 soaon

LZAOOSD HG
camauysT - Wmmwso 370-R1 2352 v,
B i

%

FICO11 AT
2199 ™
FI013

21739 MMM

; 1.075
i : : 4.000

FARSB TEMP MONITOR % i m e T
183 DEGC o

[ FINISHING REACTOR 370-R2 | -

PIO1T é moat [ TCo ap]
2380 ware 89 ©| 354 ¢

5010

FQin12

Hmlwmn;:;‘;s o
PALLOTIAD gq5g LRI 370-E3 ;... Tioz2

FALD1 FIO13 AVERAGE s
NI 1461 ©
:mraen 24663 24663 NMIH

FALLb1SCD FIO13C FI013 CORREGT .
Fzaoian 246873 maM 51509 nmam 370-E4

IT0-R1




[ COMPRESSOR 370- C1AIB |

| Picooz »-- aroevonz | PICO0Z FI345
iag. 50“;1“ DIPPRESSURE(370-C1) PIOG1A-PIOG2A = 5.28 BARG  HZNETFLOWFROMTIG= ()0
% MV OF 200PIC1102= 17 .4 % Pi346 (PRESSURE HYDROGEN)
200-PIC1102 % MV OPEN LOW 2968 BARG

RECYCLE GAS FROM 370-V6

m mm
2048 aane AlLo2A0
PIDG2E M.Lmn an.l\ i STR.
120,47 8ARG mg 0.021 A [

P
{2047 sao 1Y 3?0-018.

Llltz? c1BD
43 % [ ™ - -@-ﬁ—

PIG1A

2577 BArG W o
PI0G1B

2577 BARG 003 a
PISIC

25, &0 BARG pZADS1D

PAHHDG1CD

282 & 285 %

g NEED TO OVERRIDE TT-053 & D54ANABIAC
100 % FOR PM EVEN THOUGH 370-C1A STOP

an B o

ltg':l:;]_ NEED TO OVERRIDE TT-053 & 054BABE/BC

FOR P H
o " TAHHOS3BCD TAHHOS4BCD| ‘OR PM EVEN THOUGH 270-C18 STOP
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‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene ‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene
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‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene ‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene
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‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene ‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene
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‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene ‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene
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‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene ‘ Gc . W-(U-CM-OP)-ATF1-008: Para-xylene
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THE AROMATICS (THAILAND) PUBLIC COMPANY LIMITED

OUTSIDE INTERCONMEC IING PIPELINES PROJECT

FOR REFORMER AND AROMATYICS COMPLEX Il

DOCUMENT NO.: 19873-56-2960-006 REVISION: t

DOCUMENT TITLE: PIPING 8 PIPELINE WALL THICKNESS CALCULATICN

N "1 i}ecum.bei 26. 2006 Ravised far CR pipefing shanged (_]
~ incorporaie & Re-issued lor a4 : I
0 Fabruary 15. 2006 Pracurementaf Pusg KK - Ns | sws i
REV. DATE ' DESCR!PTIDN 8Y ]_ CHK ARP |
i CHT

85873.55- 2160006 Reov ¢ (Cover fagn)

Calculation Summary Sheet

Doc, No. 19873-56-2860-008 Rev. 1

Elec file location

Projact title Outside Interconnecting Pipeline Project Project No. 19873
Cfient The A ics (Thailand) Public C: Limiled Phase/C¥R NIA
Calzulation title Piping & Pipeline Wall Thickness Calcualion Page i of S
Calcuiation objsctive

Cal thie wall thi g for p £ for ATC piping and pip fions in
accordance with ASME B31.4 and select suilable API 5L or ASME B36.10 for wall thick < are

P for the following pipe sect)
mia‘thepiperorclassisosymmFunRanpCuﬂenme.(z}wLineppafurmassﬁusystmephm,m
1B'Llnepipifwﬁassaws)rshmvahne.ﬂ}rthepi:e[nrcfﬁﬂms;ﬂmﬁo{m.(5)10‘Lmeﬂﬂelar0hss
|m=ymmmwwmhuw,(qrmmmm150mmeufummdan.mTruneybeform1m
mhm&mmn.mﬁ'mp&pehrclusisusyslmﬂeuynmalim.mrunmrotCIassm_wmml.PGl‘lum
CPX Ml (o PTT and to TOC, (10) 10" Line pipe for Class 360 sy Cond Residue, (11} 6" Lioe plpe for Class
150 system Pygas and (12) 4" Line pipe Class 150 system Mixed Xyleno.

Calcufation method
(ASME B31.4, Clause 404.1 far All Piping and Pipeline work

Assumptlions

|Adl pipe process is applied ASTM A106 Gr.B Seamiess pipe excepl using ASTM A672 Gr.860 for Line plpe 18" Class 150,
system Full Range Condensate,

References

ASME B31.4 - Pipefine Transportation systems for Liquid Hydsocabons and Other Liquids
AP] 5L - Spedification for Line Pipe,

JASME B36.10 - Weided and Seamless Wrought Steel Pipe

Dependent Calculations

Conclusions

{Required wall thick forp fain (incuding ion amo s} and d API 5L or ASME
1836.70 standard wall thich for pipeli clions naminaled above are ;

(1) 18" Line Pipe Full Range Condensale Chass 150 - Selecied Standard Wall af nominal wall thickness 9.53 mm
(2) 14" Line Pige Light Naphiha Class 150 - Selected Standand Wall at nominal wall thickness 9.53 mm

(3) 10" Line Fipe Paraxylene Ciass 300 - Sefocted Standard Wall at neminal wail thickness 9,27 mm

(4) 8" Line Plpe Reformate Class 150 - Selected Standard Wil 3l nomsinal wall thickness 8,18 mm

(5) 10” Linve Pipe Hesvy Naphi¥ia Class 150 - Sefected Slandard Wall at nominal wall hickness 9.27 mm

(6) 8" Line Pipe Toluene Class 150 - Selected Standard Wall at nominal wall Yickness 8,18 mm

(7) 8" Line Pipe Fulure Class 150 - Selaciad Standard Wall a1 nominal wefl thickness 8. 18 mm

I(B) 10" Line Pipe Benzene Class 150 - Sefecled Slandard Walf af nominal wall thickness 9.27 mm

(9) 6° Lina Pipe Heavy Aromatics Class 150 - Selected Standard Wall at fiotinal wall thickness 7.11 mm

(10) 6° Line Pipe LPG fo PTT Cless 300 - Sektiad Standard Wall 3t nominal wall thickness 7.11 mm

(11} 6" Line Pipe LPG (o TOC Clazs 300 - Salecled Slandard Wal at nominal wall thickness 7.17 mm

(12) 10" Line Pipe Cond: R Class 300 - Sel d Standard Wall at neminal wail thickness 9.27 mm
[13) 6" Line Fige Pygas Class 150 - Selacied Standard Wall at cominal wall thickness 701 mm

[14) 4" Line Pipa Mixed Xylene Class 150 - Seiected Standard Wall at nowming! wall thickness 6.02 mm

1 26-Dec-06 Ravissd for CR pipeline changed KP NS WH
0 15-Feb-08 Incorpacate & Re-isued for Procurament of Fipe KK NS SMS
REV DATE DESCRIFTION ay CHECK APPROVED

UL AL TS Koy | Ty & 1< e Trrbad W T00E 0 08 Pl




Calculation Data Shact

Do Ha, 19073-56-2960-008 Rev. ¥
Elac (e locaon
Project title Outside Interconnecling Pipeline Project Troject No. 1983
Cliont The Aromatics {Thailand) Pubfic Company Limied PhasaCIR NA
Kulation Pigio & Pipeline Wall Thickness Caiculation Page 2 ol s
ks Sheei Foc Pipe
Lima List e Moqules By Cllert
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Calculation Sheet
|Dac. Mo, 19873-56-2960-006 Rev. 1
Efec filo location
Project title QOutside Interconnecting Pipeline Project Project No. 19873
Client The Aromatics (Thailand) Public Company Limiled  Phase/CTR NIA
Calculation fitle Piping & Pipaline Wall Thickness Calculation Page 3 of 5

1 METHODOLOGY

The wall thickness requirement to ensure pressure containment is calcutated in accordance
with ASME B31.4Clause 404,1

P=——FFE
D

Transposing and solving for £, the calculated wall thickness for pressure containment is;

PD
2 SFE

The required wall thickness is determined by including allowances:

te, =1+CA

The nominal wall thickness, ¢ ,,,, is selected from standard AP! 5L ar ASME B36.10 sizes.

2 NOMENCLATURE & DATA SOURCE

P Design pressure MPa) (ITB)
S Specified minimum yield sirength {MPa) (ASME B31.4 Table 402.3.1)
D Nominal outside diameter of pipe [mm)] (AP 5L or ASME B36.19)
?  Wal thickness (pressure containment)  frm) (Calculated)
4., Required wall thickness fmim} (Catculated)
.n Nominal wall thickness [rm] (AP 5L or ASME B36.10)
F  Design factor 3] {ASME B31.4 para 402,3.1)
£ Weld joint factor 3] (ASME B31.4 table 402.4.3)
CA  Corrosion Allowance {mm] (ITB)

S L

1987356200000 Wew.] Pagunz & Pigche Wit Thichrwss alulatirn b Cah abatom Shuoet | Prinmd; 141072007 344 PU
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Calculation Sheet ' 4
{[ooc.Ne. 19873.55. 2550.006 Rev. 1 | N
Elec file lucation I
Project title Gutside Interoonnecting Pipeline Project Project No. 19873 ) -
Client The A fcs (Thalland) Public Company Umited Phase/CTR N/A I
Calculation title Piping & Pipeline Wall Thickness Caiculation Page 4 ot § ; § 3
3 SCOPE
Wall thick are calcutated for the following pipe ions using ASTM A106 Gr.B SMLS pipe: !
(1) 14" Line pipe for Class 150 system Light Naphtha ?., g
(2) 10" Line pipe for Class 300 system Paraxylene :5- '.g' g 3
(3) 8" Line pipe for Class 150 system Reformaie
(4) 10™ Line pipe for Class 150 system Heavy Naphtha
(5) 8" Line pipe for Class 150 system Toluene and Future
(6) 10" Line pipe for Class 150 system Benzene
(7) 8™ Liae pipe {or Class 150 system Heavy Aromalics §
(3) 6™ Line pipe for Class 300 system LPG from CPX Il to PTT and to ROC/TOC 2
(9) 18" Line pipe for Class 150 system Full Range Condensat, §
(10} 10™ Line pipe for Class 300 sy C Resi H
{11} 8° Line pipe for Class 150 sysiem Pygas E
{12) 4" Line pipe Class 150 syslem Mixed Xylene, 'é_’
s
4 RESULTS § -
(1) 14" Line pipe for Class 150 line Light Naphtha {standard wall) E é
Standard wall pipe the predoménant ine pipe for this section and is calculated using 0.72 design factor. ,E, - E g
51 i
Doscription Data o % 'g' 2
P Design pressure 180  (MPaj 5 s £ E
& Specilied minimum yield sirangth 241 Mpaj g $23
7 Nominal oulside diameter of pipe 3556  imm) g g % i
F Design factor 072 | g E g3
£ Longitudinal joint factor 10 @ z 84
CA  Conosion Alowance 1.50 [mm]
1 Wall ihi P h ) 1.84 {mm]
f,y Required wall thickness 334 [om
fu.- Nominal wall thickness ) 953  [mm)(Sch. STD)
OTE:  Other size calculations sea Tahie A
H =
ERERLSEINATY Fov,§ Mipsag 2 Mg o W 050 T A0 nory oWl U0 €l ol i Kby * Powtew LIMP00T 420 FM

150
.81
1.50
185
1143
241
0972
an
TR
802
63
125

(%]

150
— wrnbari

GLB
030
1.50
186
RLLF]
20
¢72
2.48
Ao
7.1¢
L}
128

Pyt ywont | dhred dytess

Rroitn
10
232
150
295
ana
241
072
202
aTo
.27
[ 3]
1238

G B

Gr. B4D
29
FdZamge | Cardemste
Candyasis
m
3392
im
188
a6
o
o072
4382
7D
9.8y
a3
128

221 (None1)

G A
7.9%
1.50
419
100
21

1,00
07z
3.4¢
sTD
7.1

a2

125

GrB
1.09
410
ma
@1
072
340
310
et
42
125

160
Naary
Anewin
0.0
1083
1
(%]
240
a1
711
[+
128§

ara
150
Beorwn
1o
r.48
150
v
241
072
2%
e
.37
21
125

G a
50
117
135
ELLA
0
072
as
STD
L1
12
128

Tohuww Mman)

1N ]
186
107
130
195
191
21
072
7
s
e
72
125

o gt
1
148
18
2139
ki
100
oz
298
YD
8227
81
125

Gr.B

Plpe Wall Thicknees as per ASME 824,4

From Clauza 404.1
Ard
15
Lir
185
U
241
w2
247
s
[ Al
72
128

Reboruw

Gr B
10
.27
130
n
ana
1.4
an
237
0.27
81
15

D
(Em———y ¢
Gro
150
14
.89
185
35K
241
100
o7
340
.57

a3

ATTMAYES | ASTMATON | ASTAIAIDS | ASTM AIDS | ASTMATDE | ASTMAIDY | AT ATDE | ASTM ATCR ASTUAICO | ASTUAICS | ASTMAG?2 | ASTAI08 | ASTMAIOS | ABTM A10S

UM i | Awrsaplece

%S, FE)

WOLE Seneaily [eved 8108w
. Sl

Plpe Sizs {Inch)

Gafcutatad Plpa Wall Thickness (mm)

Tnchnrih al B4
peaten

i AN

NOTE 1. Sen aktachad lahta fram ASMB Section U 3nd ASME 831,3 85 shown Speciflad Minimum Yiald Svess: 32 ke = 22t Mpa

Pipu Malarisl Slandard

Pips Matral Grade

Coraalon Allowance (mm)

Inlemal Danign Prensute (MPa)

Specifiad Minimum Yiekd Stress Valua (MPay
Dvaicn Safaty Facor : Cleue 4023 1, ASME B3 4

Plping Class

Fluki

1

?

& | Pipe Nominsl Guiside Olsmelet (mm)
E | WdJon! Factor: Table 20243, ASME B4

E

Belected Sehodula
Mieimam Plps Vix
Masptartyring Todirmas
R e
ALASTM A0S

2
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t
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THE AROMATICS {THAILAND) PUBLIC COMPANY LIMITED
OUTSIDE INTERCONNECTING PIPELINES PROJECT
FOR REFORMER AND ARCHATICS COMPLEX NI

DOCUMENT NO.: 19823.56:2960-001 REVISION: 0

DDCUMENT TITLE: BUNIED PIPELINE DESIGH BASIC MANUAL
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RA405 Date 09/1ul/2025

 Condition History

Reg Number
ECH00100951 Status
2025 OTR NON-INTRUSIVE - EXT OSI VT

Reg Agency
ECH Nr./Name
ECH Description

N-3-PL945280

Time 11:38 AM

FINAL APPROVAL

RA405 Date 09/1ul/2025

 Condition History

Pipe Sleeve/Wrapping
Bolts, Nuts

Small bore

Stream tracing
Corrosion

Crack
Fretting, Mechanical damage

Vibration

Pipe Support (Shoe/Guide)
Crack

Corrosion
Fretting, Mechanical damage
Vibration

Abnormal pipe movement

Time 11:38 AM

Normal

Normal

Normal

N/A

N/A

N/A

N/A

Normal

Normal

Normal

Normal

Normal

b resow
Re 1 (0.07%) MODERATE
DAMAGE
Re 6 (15:20)
Re 2 (0,5%) G0ab
B o7 (srsom)
R 3 (%)

¢ MINOR AT
“1 " mesowm) DAMAGE “ POOR

Equipment Group PIPE Resp Inspector 98012622
Serial Number Resp Insp Full Name _
Manufacturer Last Approved By

Current Event Condition Date 20/Feb/2025
Writer Approved Level 1 Approved Final Approved

Date 03/Apr/2025 Date Date 19/May/2025
Approver 98012622 Approver Approver 26009901
Schedules Credited

Schedule Schedule Date Description

INSP00015041 28/Feb/2025 OTR NON-INTRUSIVE - EXT OSI VT

INSP00015041 - EXTERNAL INSPECTION
Type Code Value Parts
ECH Narrative
External Visual Checklist - Piping
1 Checklist - External Visual Inspection

Note:

Normal: Can be inspected and found normal or no defects

Abnormal: Can be inspected and found abnormal or defects

N/A: Cannot be inspected or the part does not exist

Run Pipe/Branch Pipe

Insulation N/A

Coating Condition GOOD

Corrosion Normal

Crack Normal

Fretting, Mechanical damage Normal

Vibration Normal

Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription Page Number 8 of 22

R405 Date 09/Jul/2025 Time 11:38 AM
 Condition History

Attachment

Others

Clamp N/A

Others

Comment/Discussion

Comment

Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription Page Number 10 0f 22

Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription

RA05 Date 09/1ul/2025

 Condition History

IEEEM coating condition: Goop
Road I-2 Rack No. 394

CIMG8485.JPG

CIMG8476.JPG

Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription

Page Number

Time 11:38 AM

Page Number

90f22

110f22




RA405 Date 09/1ul/2025 Time 11:38 AM RA405 Date 09/1ul/2025 Time 11:38 AM

 Condition History  Condition History

CIMG8477.JPG

CIMG8479.JPG CIMG8481.JPG

Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription Page Number 120f22 Report: R405 — N-3-PL945280 - ECHName - ConditionDate - ECHDescription Page Number 130f22
R405 Date 09/Jul/2025 Time 11:38 AM R405 Date 09/Jul/2025 Time 11:38 AM
 Condition History  Condition History

CIMG8484.1PG
Coating Condition: GOOD
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Unit 1021.117PIPE - Interconnecting Pipe I-17

FLOC N-3-PLO35049 - LPG TO STORAGE PIPELINE

Equipment N-3-PLO35049 - LPG TO STORAGE PIPELINE

Legal Reg

Reg Agency Reg Number

ECH Nr./Name ECH00100903 Status

ECH Description 2025 OTR NON-INTRUSIVE - EXT OSI VT
N-3-PL935049

Equipment Group PIPE Resp Inspector

Serial Number Resp Insp Full Name
Last Approved By
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Manufacturer
Current Event

Time 6:17 PM

98012622

Extension
PG
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27/Feb/2025
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Type Code Value Parts
ECH Narrative
Monitor coating damaged
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Note:

Normal: Can be inspected and found normal or no defects

Abnormal: Can be inspected and found abnormal or defects

N/A: Cannot be inspected or the part does not exist

Run Pipe/Branch Pipe

Insulation N/A

Coating Condition MINOR DAMAGE

Corrosion Abnormal

Crack Normal

Fretting, Mechanical damage Normal

Vibration Normal

Pipe Sleeve/Wrapping Normal

Bolts, Nuts Normal

Small bore Normal

Stream tracing

Corrosion N/A

Crack N/A

Fretting, Mechanical damage N/A

Vibration N/A

Pipe Support (Shoe/Guide)

Crack Normal

Corrosion Normal

Fretting, Mechanical damage Normal

Vibration Normal
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1.0 INTRODUCTION
This report describes the process, methodology and results of the cathodic
protection related intensive over the line surveys conducted on the PTTGC
Transmission Pipelines. The surveys conducted included Close Interval Potential
(CIPS), Direct Current Voltage Gradient (DCVG) and soil resistivity surveys. The
purpose of the surveys was to identify pipeline cathodic protection levels and
locate coating defects on the pipeline. All works were conducted by J.S.T. Services
Co., Ltd. during June to July 2024.
2.0 DEFINITIONS

AC means Alternating Current
AIG means Aboveground
BB means Bond Box
CIPs means Close Interval Potential Survey
CONTRACTOR means JST Services Co., Ltd.
Cl means Current Interrupter
cP means Cathodic Protection
CSE means Copper/copper Sulphate reference Electrode
DC means Direct Current
DCVGs means Direct Current Voltage Gradient
GSP means Gas Separation Plant
HDD means Horizontal Directional Drilling
IIF means Insulation Flange
IR means Volt drop
JSEA means Job Safety and Environmental Analysis
MOC means Map ta phut Olefins Co., Itd.
OWNER means GC Maintenance and Engineering Co, Ltd.
“Off' potential means Polarized pipe to soil potential.
P/IS means Pipe to Soil potential
Qc means Quality Control
SACP means Sacrificial anode Cathodic Protection
TP means Test station
u/G means Underground
Prepared by JST Group
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SCOPE OF WORK

The pipelines under examination for the purposes of the investigation were separated
into two sections as follows.
a) Section Area 1: Chak Mak Canal to Rayong GSP
3 of 8 pipelines as scope of work, electrically isolated from one another
comprising:
i) 4-LG-1158-C323 pipeline
ii) 8-LG-1122-C323 pipeline
i) 8-LG-1290-C328 pipeline

Normally a total of eight pipelines are electrical continuous via aboveground
cable bonding. For the purposes of the surveys as required by Owner the
three abovementioned pipelines were electrically isolated from each and all

other pipelines.

b) Section Area 2: Box culvert to MOC
2 of 15 pipelines as scope of work, electrically common with one another
comprising:
i) 14-LN-2960-001-A1A1-NI
ii) 8-REF-2960-001-A1A1-NI
iii) 10-HN-2960-001-A1A1-NI
iv) 6-LPG-2960-001-A2A1-NI — Scope of work
v) 6-LPG-2960-002-A2A1-NI — Scope of work
vi) 18-FRC-2960-001-A1A1-NI
vii) 10-CR-2960-001-A2A1-NI
viii) 10-PX-2960-001-A2A1-NI
ix) 8-TOL-2960-001-A1A1-NI
X) 8-Off gas-2960-001-B2A1-NI
xi) 10-BZ-2960-001-A1A1-NI
xii) 6-HA-2960-001-A1A1-NI
xiii)  6-PYGAS-2960-001-A1A1-NI
xiv)  4-MX-2960-001-A1A1-NI
xv)  8-HG-2960-001-B2A1-NI

Permanent electrical continuity bonding of the pipelines was previously made
underground and cannot now be routinely disconnected, without excavation

Prepared by JST Group
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and interference with the buried pipelines. The pipeline routes of Section Area

1 and 2 are shown in Figure 1 and 2 respectively.

Figure 2 — Section Area 2: Box culvert to MOC

Prepared by JST Group
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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 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 - mvV3))

Prepared by JST Group
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4.0

5.0
5.1

CODES AND STANDARDS
The cathodic protection and AC mitigation system comply with the following
international standards:

NACE SP0169  Control of External Corrosion of Underground or Submerged
Metallic Piping Systems

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

NACE SP0207  Performing Close-Interval Potential Surveys and DC Surface
Potential Gradient Surveys on Buried or Submerged Metallic
Pipelines

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 SP0502  Pipeline External Corrosion Direct Assessment Methodology

1SO15589-1 Petroleum, petrochemical and natural gas industries —
Cathodic protection of pipeline systems Part 1: On-land
pipelines

BS7361 Cathodic Protection — Part 1: Code of Practice for Land and

Marine Applications

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 (polarized) pipe to soil potential shall be more negative than -850 mV
(CSE).

b) The AC pipe to soil potential shall be less than 15V AC (CSE).

Prepared by JST Group
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Where:

mvV1 = Voltage swing at pipe.

mv2 = 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:

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.

Prepared by JST Group
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6.0

7.0

71

7.2
7.21

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.

SYSTEM DESCRIPTION

The permanent cathodic protection for pipelines with both Section Areas 1 and 2 is
provided by a standard format sacrificial anode cathodic protection system (SACCP)
utilising prepackaged magnesium anodes.

SURVEY AND TEST PROCEDURES

The following short form test procedures were utilized during the CP system survey.

SURVEY TEAM
The survey team is comprised of two (2) CP engineers, 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 & noting system/installed equipment deficiencies and other

occurrences.

SURVEY ACTIVITIES

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.

Current interrupters were introduced into sacrificial anode cable inside test stations.
Pipe to soil potential was recorded at approximately 1m intervals along the length of
the pipeline. The recorded information was stored concurrently onto the Cath-Tech
Millennium Data Logger in conjunction with details of distance traveled, GPS

Prepared by JST Group
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7.2.3 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 3)

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=2xmxRxd
Where:
[ 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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7.24

location, time date information and survey team direct input comments and
observations.

While the survey observations and records were made of any events and
occurrences considered to be of interest to the owner such as presence or otherwise
and general condition of equipment.

DIRECT CURRENT VOLTAGE GRADIENT (DCVG)

Direct current voltage gradient (DCVG) survey was conducted along pipeline right-of-
way (ROW). Current interruption at temporary TR units was set at 1.0 seconds ‘ON’
and 3.0 seconds ‘OFF' using synchronized current interrupters. Potential swing is
recorded at all relevant test stations for further calculation and reference of %IR.

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

The technique is fundamentally based on measuring 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 DCVG methodology, pulsed DC
input signal is used to measure the voltage gradient. A sensitive millivoltmeter and
two CSE reference electrodes (placed about one meter apart by the operator) are
typically used for detection/measuring purposes. The millivoltmeter signal is seen to
flicker when near to a coating defect. Once on top of coating defect epicenter, the

millivoltmeter indicates a “null” reading.

Apart from locating defects, their sizing is important to prioritize excavation and
repair. Based on DCVG measurements it is possible to compute “IR drop”. NACE
SP-0502 uses four defect categories, related to the %IR are used. This defect
classification is empirical and is dependent on the soil resistivity, hence, excavation
of actual defects for visual verification is advisable.

Prepared by JST Group
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AC Ohmmeter / c;r::i;zdm
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Figure 3 — 4 Pin Wenner Soil Resistivity Test Arrangement

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 entered onto a computer spread sheet and saved using
the specific location as a unique reference.

The Barne’s layer analysis is 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.

SURVEY EQUIPMENT
The following minimum specialist cathodic protection test instrumentation/equipment

was utilized in performing the surveys.
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8.0
8.1

8.2
8.21

8.2.2

Survey Instruments:

1 x Fluke 179 High Input Impedance Multimeter

1 x Hioki High Input Impedance Voltmeter-Hall Effect AC/DC Clampmeter
Clamp ammeter)

1 x CTL — 3000 Analogue DCVG Meter

1 x Hexcorder CIPS Datalogger with GPS Engine

1 x Chauvin Arnoux C.A 6460 Earth Resistivity Tester

1 x Radiodetection Pipeline Locator

As Reqd.GPS Synchronised Current Interrupter Unit

Ancillary Equipment:

As Reqd. GPS Engine and Antenna

As Reqd. Reference Electrode extension poles
2 x Reference electrodes — Standard CSE type
1 x Standard CP technicians Tool Kit

SURVEY RESULTS AND OBSERVATIONS

ISOLATION TEST RESULTS

Section Area 1: Khlong Chak Mak to Rayong GSP (3 pipelines)
The 4”, (1158), 8" (1122) and 8 (
(disconnected) at aboveground test facilities from other pipelines and at Khlong Chak

1290) pipelines were electrically isolated

Mak end with installed insulating flange kits. However, it could not be verified that
GSP plant end was similarly isolated.

Section Area 2: Box culvert to MOC (15 pipelines)
All pipelines fifteen are electrically isolated at each end, Box culvert and MOC plant,
by means of installed with insulating flange kits.

TEST STATION RESULTS

Section Area 1: Chak Mak Canal to Rayong GSP

4” LG 1158 Pipeline Test Station Reading

There are 2 test stations Tag No's. TP6 and TP8 at which sacrificial magnesium
anodes are connected to the 4” LG 1158 pipe. The pipe to soil potential recorded
when both sets of sacrificial anodes were output interrupted at these test stations is

shown in Table 1.
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The over protected (more negative off potential than -1200 mV (CSE) and low IR

drop (ON-OFF potential) are likely caused by

- Unidentified bonding at underground section between this pipeline and
magnesium anodes.

- Unidentified bonding at underground section between this pipeline and CP
energizing GC interconnecting pipeline or CP energizing foreign pipelines.

- Any CP interference from adjacent underground pipelines (GC interconnecting
pipelines and foreign pipelines).

- It should be observed that some anode potentials are very negative more than
the normal open circuit potential of -1750mV (CSE) highlighted in blue,

- other anodes report very positive potentials highlighted in red indicative of failed
anodes (defective/expired anodes)

- some are of low potential indicative of anode consumption highlighted in orange.

8” LG 1290 Pipeline Test Station Reading

There are 2 test stations Tag No’s. TP 5 and TP8 at which sacrificial magnesium
anodes are connected to the 8" LG 1290 pipe. however, the anodes located at TP5
were found to be consumed/exhausted so that only one anode bank connected to 8"
LG 1290 pipe was functional. The pipe to soil potential recorded when the remaining
sacrificial anode bank was output interrupted at test station TP8 is shown in Table 3.

TAG Pipe to Soil potential Anode to Soil Potentials
No. mV CSE mV CSE|
On Off Anode 1
5 -1155 -1123
8 -1202 -1192

Table 3 — Section Area 1: 8” LG 1290 Pipeline Test Station Reading

Section Area 2: Box culvert to MOC
There are 10 test stations in Section Area 2 with assigned Tag No’s. TP-01 to TP-10.
The pipe/anode to soil potentials recorded at test station are shown in Table 4.

All test stations reported acceptable pipe to soil potentials more negative than
-850mV (CSE) criteria of a polarized (off) in the range -964mV to -1242mV (CSE).
All installed magnesium anodes/anode banks were functioning correctly with
observed anode to soil potentials of -1624mV to -1712mV (CSE).

Prepared by JST Group
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Pipe to Soil potential | Anode to Soil Potentials
TAG No. mV CSE) mV CSE]
On Off Anode 1 ode 2
6 -1395 -1372 -1455 424
8 -1411 -1402 -1378
Table 1 — Section Area 1: 4” LG 1158 Pipeline Test Station Reading

The over protected (more negative off potential than -1200 mV (CSE) and low IR
drop (ON-OFF potential) are likely caused by
- Unidentified bonding at underground section between this pipeline and
magnesium anodes.
- Unidentified bonding at underground section between this pipeline and CP
energizing GC interconnecting pipeline or CP energizing foreign pipelines.
- Any CP interference from adjacent underground pipelines (GC
interconnecting pipelines and foreign pipelines).

8” LG 1122 Pipeline Test Station Reading

There are 5 test stations Tag No's. TP2, TP3, TP4, TP5 and TP8 at which sacrificial
magnesium anodes are connected to the 8" LG 1122 pipe., however, the anodes
located at TP5 were found to be consumed/exhausted so that only four anode banks
were functional. The pipe to soil potential recorded when the remaining four
sacrificial anode banks were output interrupted at these test stations is shown in
Table 2.

All test stations were found to achieve the acceptance criteria of a polarized (off) pipe
to soil potential more negative than -850 mV (CSE). Some anodes were not
functioning. Anode A-1, A-2 and A-3 were not functioning in Test station 4. Anode A-
1 and A-2 were not functioning in test station 5.

u? on
R s —
1412 B il | Jisio | 752 o] -isze |
o
Table 2 — Section Area 1: 8” LG 1122 Pipeline Test Station Reading
Prepared by JST Group
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Recorded levels of AC potential on the pipelines were within the safety criteria being
less than 15VAC.
T Pipe to soil AC Pipeto | Anode to soil
No. | Potential (mV CSE) | soil potential | potentials
. (mVAC CSE) | (mV CSE)
On Off
TP-01 -1162 -1031 410 -1632
TP-02 -1203 -1153 315 -1712
TP-03 -1125 -964 318 -1689
TP-04 -1152 -1148 87 -1672
TP-05 -1169 -1160 85 -1708
TP-06 -1172 -1136 297 -1669
TP-07 -1245 -1242 237 -1621
TP-08 -1109 -1107 406 -1645
TP-09 -1038 -1033 495 -1695
TP-10 -1116 -1107 242 -1653
Table 4 - Section Area 2: Box Culvert to MOC Test Station Reading
8.3  CLOSE INTERVAL POTENTIAL SURVEY RESULTS
8.3.1 Section Area 1: Chak Mak Canal to Rayong GSP

(3 of 8 electrically isolated pipelines — CIPS each round survey)

The results of the close interval potential survey (CIPS) of Section Area 1 pipelines
are shown in Figures A1 to A3, contained in Appendix A, where all of the pipelines
surveyed achieved the minimum protection criteria of a pipe to soil potential more
negative than -850mV with respect to a standard copper/copper sulphate reference
electrode (CSE). Additionally, the majority of pipelines were observed to have pipe to
soil potentials more negative than -1200mV (CSE) and this correlates with the
measurements made at installed test stations (Section 8.2.1)

Section Area 1 CIPS survey summary

Pipe to soil potential (mV
Pipe — CaE -

Minimum Maximum

“OFF” “OFF”

4"LG 1158 -1130 -1708

8"LG 1122 -1153 -1577

8" LG 1290 -1013 -1604

Prepared by JST Group
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8.3.2 Section Area 2: Box culvert to MOC

8.6

8.7

(2 of 15 electrically continued pipelines — CIPS 1 round survey)

The results of the close interval potential survey (CIPS) of Section Area 2 pipelines
are shown in Figures A4 contained in Appendix A, where all of the pipelines surveyed
achieved the minimum protection criteria of a pipe to soil potential more negative
than -850mV with respect to a standard copper/copper sulphate reference electrode
(CSE) with the exception of a recorded drop at and around KP0+611, where there is
concrete hard standing cover over the pipeline, however, potentials remained
acceptable with a low of -840mV (CSE) Additionally the majority of pipelines were
observed to have pipe to soil potentials more negative than -1200mV (CSE) and this
correlates with the measurements made at installed test stations (Section 8.2.1)

Section Area 2 CIPS survey summary

i) Minimum Instant Off Pipe to Soil Potential = -840mV (CSE)

ii) Maximum Instant Off Pipe to Soil Potential = -1478mV (CSE)

Note: The potential is still acceptable at -840 mV CSE because the value is slightly
less than the criteria -850 mV CSE (Concrete cover over the pipeline)

DIRECT CURRENT VOLTAGE SURVEY RESULTS

The conducted DCVG surveys for Section Area 1; 3 of 8 electrical isolated pipelines
and Section Area 2; 2 of 15 electrical continued pipelines did not identify any coating
defect locations. Therefore, there were not the defect sizing and %IR calculation.

SOIL RESISTIVITY SURVEY RESULTS
Soil tests were conducted at 5 locations along Section Area 1 (Klong Chak Mak) and
9 locations within Section Area 2 (Box culvert to MOC). The soil test location of
Section Area 1 were evenly spaced along the pipeline route and for Section Area 2
are shown in Figure 4 and 5 respectively. The soil layer resistivities were calculated
and shown in Table 5 and 6 respectively.

Each table is colour coded by approximate corrosivity of the soil based upon

resistivity in accordance with BS7361

Prepared by JST Group
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Figure 5 — Section Area 2 Resistivity Test Locations Overview

Section Area 2 Box Culvert to MOC
No. Layer Resistivity (Ohm-cm)
Layer Range (m)
0.00-1.00 | 1.00-2.00 | 2.00-3.00 | 3.00-4.00 | 4.00-5.00

Location 1 5,567 8,767 5,340 4,234 1,526
Location 2 2,953 151,188 4,280 2,231 2,997
Location 3 5,950 6,323 8,265 4,509 1,221
Location 4 3,186 2,708 2,798 6,040
Location 5 7,917 2,593 4,121 26,634 21,803
Location 6 3,286 3,698 5,561 6,441 5,312
Location 7 2,677 3,519 4,714 2,819 2,721
Location 8 7,540 9,656 3,562 17,924 6,343
Location 9 3,632 4,170 3,716 1,806

Average 4,745 21,402 4,706 8,071 4,731

Table 6 — Soil resistivity Section Area 2: Box Culvert to MOC

The soils within Section Area 2 at time of survey ranged between predominately

corrosive to slightly ive with two locati pths return severely corrosive

results.
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2.0
9.1
9.1.1

9.1.2

9.1.3

9.2
9.21

9.2.2

9.2.3

Figure 4 — Section Area 1 Resistivity Test Locations Overview

Resistivity below 1,000 Q*cm Severely corrosive
1,000 Om to 5,000 Q*cm Corrosive

5,000 Qm to 10,000 Q*cm
Above 10,000 Q*cm

Moderately corrosive
Slightly corrosive

Section Area 1 Klong Mak Canal to Rayong GSP
Layer Resistivity (Ohm-cm)

Ne. Layer Range (m)
0.00-1.00 | 1.00-2.00 | 2.00-3.00 | 3.00-4.00 | 4.00-5.00
Location 1 14,074 7,515 5,484 2,716 2,354
Location 2 21,991 12,518 15,580 11,137 1,058
Location 3 5,975 4,585 4,019 1,894

Location 4 15,394 21,680 26,724 12,932 15,328

Location 5 41,406 56,367 37,825 44,149 29,078

Average 19,768 20,533 17,926 14,566 9,728

Table 5 - Soil Resistivities Section Area 1: Khlong Chak Mak to Rayong GSP

The soils within Section Area 1 at time of survey ranged between corrosive to
predominately slightly corrosive with one location/depth severely corrosive.
Prepared by JST Group

Page 18 of 24

CONCLUSIONS

Section Area 1

CIPS survey and CP inspection at test station

1. All 3 electrically isolated pipelines are achieved minimum acceptance criteria -
850mV CSE.

2. Very negative potential more negative than -1200mV CSE is possible referred to
Section 8.2.1.

3. Several magnesium anodes are nonfunctional and require replacement or repair
these being TP4 anodes #1, #2 and #3 and TP5 anode #2.

4. Several magnesium anodes are showing signs of imminent depletion and should
be monitored and or programmed for future replacement these being TP3 anodes
#10 & #11, TP4 anode#7 and TP8 anode #1

5. The are six anodes which show particularly negative open circuit potentials in
excess of -1800mV (CSE) these are TP3 anodes #4, #5and #8 and TP4 anode
#9, #10 and #12 and the cause of these anomalous values are not known

DCVG survey result

No coating defect identification

Soil test

The soils through which the pipelines pass are of varying degrees of corrosivity but

are generally considered to be corrosive at pipeline burial depths, confirming the

need for good quality pipeline coatings and functional cathodic protection.

Section Area 2

CIPS survey and CP inspection at test station

1. The electrically continued pipelines are achieved minimum acceptance criteria -
850mV CSE.

2. All Anode conditions were good conditions

DCVG survey result

No coating defect identification

Soil test

The soils through which the pipelines pass are of varying degrees of corrosivity but

are generally considered to be corrosive at pipeline burial depths, confirming the

need for good quality pipeline coatings and functional cathodic protection.
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JST

10.0 RECOMMENDATIONS

From the results of the survey conducted the following recommendations to get more

11.0

reliable of CP inspection results and interpretation are made.

N

Investigate the interconnection of pipelines in both Section Area 1 and 2, this will
require systematically locating all pipelines and interconnecting bonds. Where
identified bring all underground bonds above ground and terminate within a
suitable testing facility

In conjunction with Recommendation #1, investigate the presence of direct
connected to pipeline magnesium anodes, if found then all anodes should be
disconnected and routed to a suitable above ground testing facility.

Upon completion of Recommendations #1 and #2 resurvey all test stations and
conduct CIPS surveys to establish base lines for future CP maintenance works
Interference from/to third party pipelines and their respective CP functional
system should be investigated as this may be a cause of the negative off
potentials and low IR drop from on potentials observed during testing

ROUTINE ACTIONS

* Itis recommended that a routine of periodic intensive surveys be adopted for
the pipelines 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 basis.

e Measure and record pipe to soil and anode to soil potentials at test station
and installed insulating flange kits on a 3 monthly basis.

e It further recommended that for personnel safety and performance efficiency
wherever possible over the line/intensive surveys be conducted outside of the
months in which electrical/thunderstorm activity is at its highest.

ATTACHMENT

Appendix 1
Appendix 2
Appendix 3

CIPS GRAPHICAL RESULT
SOIL RESISTIVITY RECORDS
PHOTOGRAPH RECORDS

(9 Sheets)
(14 Sheets)
(1 Sheet)

END
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SECTION 1

4" LG 1158 (C323)
CIPS SURVEY IF TO KP 1+000

Pipe to soil potential in mV to CuiCuSO4
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Figure A1.1 - Close interval potential survey of 4” LG 1158 KP0+000 to KP1+000
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Appendix 1: CIPS GRAPHICAL RESULT (9 Sheets)
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SECTION 1

4" LG 1158 (C323)
CIPS SURVEY KP 1+000 TO GSP Fence

Pipe to soil potential in mV to CuiCuSO4
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Figure A1.2 - Close interval potential survey of 4” LG 1158 KP1+000 to KP1+660
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SECTION 1
8" LG 1122 (C323)
CIPS SURVEY IF TO KP 1+000
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Figure A2.1. - Close interval potential survey of 8” LG 1122 KP0+000 to KP1+000

SECTION 1
8" LG 1290 (C328)
CIPS SURVEY IF TO KP 1+000
(e T T T 3 TR T ] =1/
e
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Pipe to soil potential in mV to CuiCuSO4

Figure A3.1- Close interval potential survey of 8” LG 1290 KP0+000 to KP1+000
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SECTION 1
8" LG 1122 (C323)
CIPS SURVEY KP 1+000 TO GSP Fence
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Pipe to soil potential in mV to CulCuSO4
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Figure A2.2. - Close interval potential survey of 8” LG 1122 KP1+000 to KP1+461

SECTION 1
8" LG 1290 (C328)
CIPS SURVEY KP 1+000 TO GSP Fence
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Pipe to soil potential in mV to CuiCuSO4

Figure A3.2- Close interval potential survey of 8” LG 1290 KP1+000 to KP1+663
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SECTION 2

PTTGC pipelines
CIPS SURVEY IF (Culvert) TO KP 1+000
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Figure Ad.1 - Close interval potential survey of PTTGC pipelines in Section Area 2 KP0+000 to KP1+000

SECTION 2

PTTGC pipelines
CIPS SURVEY KP 2+000 TO IF (MOC)
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Figure A4.3 — Close interval potential survey of PTTGC pipelines in Section Area 2 KP2+000 to KP2+424
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SECTION 2
PTTGC pipelines
CIPS SURVEY KP 1+000 TO KP 2+000
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Figure Ad.2 - Close interval potential survey of PTTGC pipelines in Section Area 2 KP1+000 to KP2+000

Appendix 2: SOIL RESISTIVITY RECORDS (14 Sheets)
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TEST RECORD SHEET

' ST FORM NO.: QA-IST-SS-001 | Rev. | PASE
SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE KLONG CHAK MAK [Client: GC/GCME
gy: 4 Pin Wenner Method Survey Date: 19-Jul-24
Instrumentation: Soil Weter Report by:
GPS coordinates: 12.7092013 N 101.140947 E
Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AR 1/(A1/R) |Spacing| Layer Re:
m Ohms | Factor Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 22.40 | 628.3 0.0446 n/a n/a n/a 14,074.30 | 0.00-1.00
2.0 7.80 1256.6 0.1282 0.0836 11.9671 628 7515.3! 1.00-2.00
3.0 4.12 1885.0 0.2427 | 0.1145 8.7326 628 5484.0: 2.00-3.00
4.0 2.11 2513.3 04739 | 0.2312 4.3250 628 2716.0: 3.00-4.00
5.0 1.35 31416 0.7407 0.2668 3.7480 628 2353.7 4.00-5.00
(Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity
100000.0
= 100,000.00
S 100000 F——a—p—— 10,000.00
L; 1,000.00
£ 10000 = 10000
g 1000 & 1000
2 < 100
g 100 £ 888838
5 3 I
g 3 §888s8
1.0 10.0 x© S~ o © <
Depth(m) Layer (m)
COMMENT
[WITNESSED BY:
INAME:
COMPANY: GC/GCME
DATE:
TEST RECORD SHEET
Rev. PAGE
' ST FORM NO.: QA-IST-S8-001 ev. | he
SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE KLONG CHAK MAK [Client: GCIGCME
Methodology: 4 Pin Wenner Method Survey Date: 19-Jul-24
Instr i Soil Resistance Meter Report by:
GPS coordinates: 12.7112663 N 101.137960 E
Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit;
m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 9.51 628.3 5975.30 0.1052 n/a n/a /a 5,975.30 | 0.00-1.00
2.0 4.13 1256.6 | 5189.90 0.2421 0.1370 7.3004 28 4584.67 1.00-2.00
3.0 2.51 1885.0 | 4731. 0.3984 0.1563 6.3990 28 4018.54 2.00-3.00
4.0 1.37 | 2513.3 | 3443. 0.7299 | 0.3315 3.0164 28 894.30 3.00-4.00
5.0 0.67 | 3141.6 | 2104. 1.4925 | 0.7626 1.3113 28 823.49 4.00-5.00
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity
100000.0
’E- 10,000.00
G 10000.0 == —— 1,000.00
£ 1000.0 - . 100.00
2 £
S
2 1000 g 0w
£ < 1.00
S 100 88888
g TS89y Y
<3 1.0 @ 2990909
g . 8 S 359559
1.0 10.0 4 S~ o © <
Depth(m) Layer (m)
COMMENT
WITNESSED BY:
NAME:
COMPANY: GC/GCME
DATE: o

TEST RECORD SHEET

J ST FORM NO.: QA-IST-SS-001 | Rev. | PASE
SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE KLONG CHAK MAK [Client: GC/GCME
gy: 4 Pin Wenner Method |§urvey Date: 19-Jul-24
Instrumentation: Soil Resistance Meter Report by:
GPS coordinates: 12.7093687 N 101.139519 E
Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R A1R 1/(A1/R) |Spacing| Layer Resi y
m Ohms | Factor | Ohi Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 35.00 | 628.3 | 21991.10 | 0.0286 n/a a n/a 21,991.10 | 0.00-1.00
2.0 12.70 | 1256.6 | 15959.25 | 0.0787 | 0.0502 19.9327 628 | 12517.76 | 1.00-2.00
3.0 8.40 1885.0 | 15833.59 | 0.1190 | 0.040 24.8093 628 5580.24 | 2.00-3.00
4.0 570 | 2513.3 | 1432563 | 0.1754 | 0.0564 17.7333 628 1136.53 [ 3.00-4.00
5.0 1.30 31416 | 4084.06 0.7692 0.593 1.6841 628 1057.61 4.00-5.00

(Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)

Soil Resisitivity
100000.0
= = 100,000.00
& 10000.0 — 10,000.00
;; 1,000.00
£ 10000 = 10000
§ 100.0 g 10.00
2 < 100
g 100 ] 88888
g £ SS9 Y%
g 10 3 88888
1.0 10.0 o S - & M <
Depth(m) Layer (m)
COMMENT
[WITNESSED BY:
INAME:
COMPANY: GC/GCME
DATE:
TEST RECORD SHEET
J ST FORM NO.: QA-IST-S8-001 e ] P
SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE KLONG CHAK MAK |Client: GC/GCME
Methodology: 4 Pin Wenner Method Survey Date: 19-Jul-24
Instr i Soil Resistance Meter Report by:
GPS coordinates: 12.7160175 N 101.140067 E
Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit:
m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 24.50 628.3 5393.77 | 0.04 n/a n/a n/a 15,393.77 | 0.00-1.00
2.0 14.33 | 1256.6 8007.57 | 0.0 0.0290 34.5216 628 21679.59 [ 1.00-2.00
3.0 10.72 | 1885.0 | 20206.68 | 0.0 0.0235 42.5534 628 26723.50 | 2.00-3.00
4.0 7.05 | 25133 7718.54 | 0.14 0.0486 20.5929 628 12932.35 | 3.00-4.00
5.0 547 | 31416 7184.47 | 0.1 0.0410 24.4073 628 15327.77 | 4.00-5.00
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity
_100000.0
z S==—=—=1 100,000.00
& 10000.0 10,000.00
g 1,000.00
£ 10000 = 10000
g 1000 & 1000
£ < 1.00
§ 100 88888
g A
<3 1.0 @ 2990909
g 4] SRS IS
1.0 10.0 o S ~ o © <
Depth(m) Layer (m)
COMMENT
WITNESSED BY:
NAME:
COMPANY: GC/GCME
DATE:




TEST RECORD SHEET TEST RECORD SHEET
' ST FORM NO.: QA-IST-SS-001 | Rev. | PASE ' ST FORM NO.: QA-IST-SS-001 | Rev. | PASE
SOIL RESISTIVITY TESTING SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098 Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE KLONG CHAK MAK [Client: GC/GCME Location/KP: GC PIPELINE ROC TOMOC _[Client: GC/GCME
gy: 4 Pin Wenner Method Survey Date: 19-Jul-24 M gy: 4 Pin Wenner Method Survey Date: 24-Jul-24
Instrumentation: Soil Meter Report by: Wuttichai P. Instrumentation: Soil Resistance Meter Report by: Wuttichai P.
GPS coordinates: 12.7193743 N 101.141680 E GPS coordinates: 12.722619 N 101.155735 E
Depth 4 Pin Wenner Data Barnes Layer Analysis Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AR 1/(A1/R) |Spacing| Layer Re: (d) R Spacing [ Resistivity 1R A1R 1/(A1/R) |Spacing| Layer Resi y
m Ohms | Factor | Ohm-m | Mhos Mhos Ohms Factor | Ohm-m Depth m Ohms | Factor 1 | Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 65.90 | 628.3 | 41406.10 | 0.0152 n/a n/a n/a 41,406.10 | 0.00-1.00 1.0 8.86 628.3 0.112 n/a n/a n/a 5,566.89 | 0.00-1.00
2.0 38.00 | 1256.6 | 47752.10 | 0.0263 | 0.011 89.7563 628 56366.94 | 1.00-2.00 2.0 542 1256.6 0.184! 0.071 13.9597 628 8766.61 1.00-2.00
3.0 23.30 | 1885.0 | 43919.37 | 0.0429 | 0.016 60.2313 628 37825.25 | 2.00-3.00 3.0 3.31 1885.0 0.302 0.117¢ 8.5025 628 5339.5! 2.00-3.00
4.0 17.50 | 2513.3 | 43982.20 | 0.0571 0.014 70.3017 628 44149.48 | 3.00-4.00 4.0 2.22 | 2513.3 0.450! 0.148: 6.7415 628 4233.64 3.00-4.00
5.0 12.70 | 31416 9898.14 | 0.0787 0.021 46.3021 628 29077.71 4.00-5.00 5.0 1.16 31416 0.862 0.411 2.4294 628 1525.68 4.00-5.00
(Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91) (Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity Soil Resisitivity
100000.0 100000.0
= . ¢+ v 100,000.00 = 10,000.00
g 10000.0 10,000.00 G 10000.0 = —— 1,000.00
> 1,000.00 = 4
H 1000.0 T 100.00 s 1000.0 T 100.00
S S
2 1000 & 1000 2 1000 & 1000
2 < 100 2 < 100
§ 100 ] 888838 § 100 H 8 8 8 8 8
s 2 SNeIY g 2 S8 3 3 8
g 1o ¢ g8s8¢gs g 1o ¢ g 8 ¢ 8 s
1.0 10.0 14 S~ o © < 1.0 5.0 4 =] - o o <
Depth(m) Layer (m) Depth(m) Layer (m)
COMMENT COMMENT
[WITNESSED BY: [WITNESSED BY:
INAME: Wouttichai P. INAME: Wauttichai P.
COMPANY: JST GC/GCME COMPANY: JST GC/GCME
DATE: 25-Jul-24 DATE: 25-Jul-24
TEST RECORD SHEET TEST RECORD SHEET
' ST FORM NO.: QA-IST-SS-001 S ' ST FORM NO.: QA-IST-SS-001 S
SOIL RESISTIVITY TESTING SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098 Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE ROC TO MOC Client: GC/GCME Location/KP: GC PIPELINE ROC TO MOC Client: GC/GCME
Methodology: 4 Pin Wenner Method Survey Date: 24-Jul-24 Methodology: 4 Pin Wenner Method Survey Date: 24-Jul-24
Instr i Soil Resistance Meter Report by: Instr i Soil Resistance Meter Report by:
GPS coordinates: 12.725032 N 101.156685 E GPS coordinates: 12.7271874 N 101.158632 E
Depth 4 Pin Wenner Data Barnes Layer Analysis Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit; (d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit:
m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 4.70 628.3 953.09 0.2128 n/a n/a /a 2,953.09 | 0.00-1.00 1.0 9.47 628.3 5950.16 0.1056 n/a n/a n/a 5,950.16 | 0.00-1.00
2.0 4.61 1256.6 793.08 0.216 0.0042 | 240.7444 28 151187.51 | 1.00-2.00 2.0 4.88 1256.6 | 6132.37 0.204¢ 0.0993 10.0683 628 6322.91 1.00-2.00
3.0 2.75 1885.0 183.62 0.363 0.1467 6.8159 | 628 | 4280.36 2.00-3.00 3.0 3.56 1885.0 | 6710.43 0.280: 0.0760 13.1612 628 8265.24 2.00-3.00
4.0 155 | 2513.3 895.57 0.645: 0.2815 3.5521 28 230.71 3.00-4.00 4.0 238 | 2513.3 | 5981.58 0.420 0.1393 7.1803 628 4509.25 3.00-4.00
5.0 117 | 31416 675.66 0.854' 0.2095 4.7724 28 997.05 | 4.00-5.00 5.0 1.07 | 31416 | 3361.50 0.934¢ 0.5144 1.9440 628 1220.81 4.00-5.00
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91) Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity Soil Resisitivity
100000.0 100000.0
E 1,000,000.00 = 10,000.00
3 10000.0 100,000.00 10000.0
c N S — _— 10,000.00 <} e 1,000.00
£ 1000.0 — 1,000.00 £ 1000.0 —100.00
2 g 100.00 B 5 10.00
2 100.0 & 1000 2 100.0 g
= g 1.00 = g 1.00
§ 100 8 8 8 8 8 § 100 8 8 8 8 8
g T 38 9 ¥ 9 g T 38 9 ¥ 9
<3 1.0 @ 2 o o 9o 9 2 10 2 o o 9o 9
g : ] S &2 © 9o 9 £ : S &2 © 9o 9
1.0 5.0 14 S} - o © < 1.0 5.0 © - o~ @ <
Depth(m) Layer (m) Depth(m) Layer (m)
COMMENT COMMENT
WITNESSED BY: WITNESSED BY:
NAME: NAME:
COMPANY: GC/GCME COMPANY: GC/GCME
DATE: DATE: TR




TEST RECORD SHEET TEST RECORD SHEET
' ST FORM NO.: QA-IST-SS-001 [ " | e ' ST FORM NO.: QA-IST-SS-001 [ | e
SOIL RESISTIVITY TESTING SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098 Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE ROC TOMOC__[Client: GC/GCME Location/KP: GC PIPELINE ROC TOMOC _[Client: GC/GCME
gy: 4 Pin Wenner Method Survey Date: 24-Jul-24 M gy: 4 Pin Wenner Method Survey Date: 24-Jul-24
Instrumentation: Soil Meter Report by: Wuttichai P. Instrumentation: Soil Resistance Meter Report by: Wauttichai P.
GPS coordinates: 12.7280684 N 101.160044 E GPS coordinates: 12.7298331 N 101.161273 E
Depth 4 Pin Wenner Data Barnes Layer Analysis Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AR 1/(A1/R) |Spacing| Layer Re: (d) R Spacing [ Resistivity 1R A1R 1/(A1/R) |Spacing| Layer Resi y
m Ohms | Factor | Ohi Mhos Mhos Ohms Factor | Ohm-m Depth m Ohms | Factor Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 5.07 628.3 3185.57 0.197: /a n/a n/a 3,185.57 | 0.00-1.00 1.0 12.60 | 628.3 0.0794 n/a n/a n/a 7,916.80 | 0.00-1.00
2.0 233 1256.6 | 2927. 0.429: 0.2319 4.3114 628 2707. 1.00-2.00 2.0 3.1 1256.6 0.32 0.242 4.1292 628 2593.13 1.00-2.00
3.0 1.53 1885.0 | 2883. 0.653f 0.2244 4.4561 628 2798. 2.00-3.00 3.0 211 1885.0 047 0.152 6.5621 628 4121.00 2.00-3.00
4.0 132 | 2513.3 | 3317. 0.757¢ 0.1040 L6171 628 6039. 3.00-4.00 4.0 2.01 2513.3 0.49 0.023 42.4110 628 26634.11 | 3.00-4.00
5.0 0.43 31416 1350. 2.3256 1.5680 0.6378 628 400.51 4.00-5.00 5.0 1.90 31416 | 5969.01 0.5263 | 0.028: 34.7182 628 21803.02 | 4.00-5.00
(Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91) (Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity Soil Resisitivity
100000.0 100000.0
= 10,000.00 = 100,000.00
G 100000 |— 1,000.00 G 10000.0 =——— —— 10,000.00
> ~ > 1,000.00
g 10000 g 10000 g 10000 = 10000
S S
é 100.0 & 10.00 —ﬁ 100.0 & 10.00
£ < 100 £ < 100
§ 100 g g 8 8 8 8 5 100 2 g 8 8 8 8
g % z 8 9 I 9 g 2 z 8 9 I 9
g 10 3 § § 8§ 8 8 g 10 8 § § 8§ 8 8
1.0 5.0 '3 o - [ © < 1.0 5.0 4 =] - o o <
Depth(m) Layer (m) Depth(m) Layer (m)
COMMENT COMMENT
[WITNESSED BY: [WITNESSED BY:
INAME: Wouttichai P. INAME: Wauttichai P.
COMPANY: JST GC/GCME COMPANY: JST GC/GCME
DATE: 25-Jul-24 DATE: 25-Jul-24

TEST RECORD SHEET TEST RECORD SHEET
' ST FORM NO.: QA-IST-SS-001 ] Phet ' ST FORM NO.: QA-IST-SS-001 R ] Pt
SOIL RESISTIVITY TESTING SOIL RESISTIVITY TESTING
Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098 Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: $24-098
Location/KP: GC PIPELINE ROC TO MOC Client: GC/GCME Location/KP: GC PIPELINE ROC TO MOC Client: GC/GCME
Methodology: 4 Pin Wenner Method Survey Date: 24-Jul-24 Methodology: 4 Pin Wenner Method Survey Date: 24-Jul-24
Instr i Soil Resistance Meter Report by: Instr i Soil Resistance Meter Report by:
GPS coordinates: 12.732241 N 101.162975 E GPS coordinates: 12.734751 N 101.164233 E
Depth 4 Pin Wenner Data Barnes Layer Analysis Depth 4 Pin Wenner Data Barnes Layer Analysis
(d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit; (d) R Spacing [ Resistivity 1R AVR 1/(A 1/R) |Spacing| Layer Resistivit:
m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth m Ohms | Factor | Ohm-m Mhos Mhos Ohms Factor | Ohm-m Depth
1.0 5.23 628.3 3286.10 0.1912 n/a n/a /a 3,286.10 | 0.00-1.00 1.0 4.26 628.3 2676.63 0.2347 n/a Va /a 2,676.63 | 0.00-1.00
2.0 277 1256.6 480.88 0.3610 | 0.1698 5.8891 28 3698. 1.00-2.00 2.0 242 1256.6 041.06 | 0.4132 0.1785 5.6028 28 3518.57 1.00-2.00
3.0 2.11 1885.0 977.25 0.4739 0.1129 8.8556 | 628 5561.. 2.00-3.00 3.0 1.83 1885.0 449.46 0.5464 0.13: 7.5061 28 4713.83 2.00-3.00
4.0 1.75 | 2513.3 | 4398.22 0.5714 0.0975 10.2569 28 6441. 3.00-4.00 4.0 1.30 | 2513.3 267.25 | 0.7692 0.22: 4.4887 28 2818.89 3.00-4.00
5.0 1.45 | 3141.6 | 4555.30 0.6897 | 0.1182 8.4583 28 5311. 4.00-5.00 5.0 1.00 | 3141.6 141.59 1.0000 | 0.230: 4.3333 28 2721.33 | 4.00-5.00
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91) Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity Soil Resisitivity
100000.0 100000.0
E 10,000.00 ’E 10,000.00
g 10000.0 ! 1,000.00 g 10000.0 1,000.00
= = - —— NG | o« e+
2 1000.0 . 100.00 2 1000.0 . 100.00
2 € 2 €
S ] S
g 100.0 g 0w g 100.0 g 0w
£ < 1.00 £ < 1.00
g 100 8 8 8 8 8 § 100 8 8 8 8 8
g T 38 9 ¥ 9 g T 38 9 ¥ 9
<3 1.0 @ 2 o o 9o 9 <3 1.0 2 o o 9o 9
g : 3 S & o 9 9 g : S & o 9 9
1.0 5.0 14 S} - o © < 1.0 5.0 © - o~ @ <
Depth(m) Layer (m) Depth(m) Layer (m)
COMMENT COMMENT
WITNESSED BY: WITNESSED BY:
NAME: NAME:
COMPANY: GC/GCME COMPANY: GC/GCME
DATE: o DATE:




JST

TEST RECORD SHEET

FORM NO.: QA-IST-SS-001

| Rev.

PAGE
8/9

SOIL RESISTIVITY TESTING

[Project Name: CIPS & DCVG U/G PIPELINE _[JST project Ref No: 524-098
Location/KP: GC PIPELINE ROC TOMOC _[Client GC/GCME
M gy: 4 Pin Wenner Method Survey Date: 24-Jul-24
[Instrumentation: Soil Resistance Meter Report by:
GPS coordinates: 12.735829 N 101.165358
Depth 4 Pin Wenner Data Barnes La
(d) R i istivity 1R AR 1/(A1/R)
m__ | Ohms | Factor | Ohm-m | Mhos Mhos Ohms
1 12.00 | 628.3 7539.81 .0833 Va n/a ,539.
2. 6.74 | 1256.6 | 8469.71 11484 | 0.0650 15.3764 9656.40 1 0
3. 3.08 | 1885.0 | 5805.65 .3247 | 0.1763 5.6719 628 3561.96 2 0
4. 2.78 | 2513.3 | 6986.89 | 0.3597 | 0.0350 28.5413 628 17923.96 | 3.00-4.00
5.0 218 | 31416 | 6848.66 [ 0.4587 | 0.0990 10.1007 628 6343.22 [ 4.00-5.00
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity
100000.0
’E- 100,000.00
g 10000.0 — 10,000.00
E 1000.0 1,000.00
,% . ’%‘ 100.00
2 400, 10.00
£ 000 € oo
§ 100 g 8 8 8 8 38
g 3 s & 9 ¥ 9
g 10 g 8 8 8 8 8
1.0 5.0 4 El - B © <
Depth(m) Layer (m)
COMMENT
[WITNESSED BY:
INAME:
COMPANY: - GC/GCME
DATE:

Appendix 3: PHOTOGRAPH RECORDS (1 Sheet)

Prepared by JST Group

Page 24 of 24

JST

TEST RECORD SHEET

FORM

NO.: QA-IST-SS-001 Rev.

PAGE
9/9

SOIL RESISTIVITY TESTING

[Project Name: CIPS & DCVG U/G PIPELINE__[JST project Ref No: 524-098
Location/KP: GC PIPELINE ROC TOMOC _[Client GC/GCME
M gy: 4 Pin Wenner Method Survey Date: 24-Jul-24
[Instrumentation: Soil Resistance Meter Report by:
GPS coordinates: 12.737582 N 101.166393
Depth 4 Pin Wenner Data Barnes La
(d) R i istivity 1R AR 1/(A1/R)
m__ | Ohms | Factor | Ohm-m Mhos Ohms
1 .78 628.3 3631.67 Va Va ,631.
2. .0! 1256.6 | 3883.0¢ .3236 | 0.1506 .6395 4169.59
3. 0. 1885.0 | 3826.4! 14926 | 0.1690 .9176 628 3716.28
4. A 2513.3 | 2990.79 .8403 | 0.3477 .8758 628 1806.02
5.0 0.30 | 31416 942.48 .3333 | 2.4930 0.4011 628 251.91
Table format from "Control of Pipeline Corrosion,” by A. W. Peabody, pg. 91)
Soil Resisitivity
100000.0
E 10,000.00
g 10000.0 1,000.00
—
£ 1000.0 —~ 100.00
2 3
S
,é 100.0 & 10.00
= ; 1.00
5 100 £ g8 8 8 8 8
g 7} pry Q @ bl 4
g 10 2 8§ 8 8 8 8
1.0 5.0 o S - N © <«
Depth(m) Layer (m)
COMMENT
[WITNESSED BY:
INAME:
COMPANY: GC/GCME
DATE:
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