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d Engineering

and Service

Thai-Japan Gas Network Co., Ltd.
Banmo NGV Station Gas Pipeline CP Test Inspection Project.

Data Record Sheet No.1

CATHODIC PROTECTION
PIPE TO SOIL POTENTIAL MEASUREMENT

TEST INSTRUMENT

: Cu/CuS0  Reference Electrode, Digital Multimeter

: CIPS Interrupter Unit
NACE Standard SP0169 Criterion#2 '"Polarized potential more negative than -0.850 V"

Transformer Rectifier Unit Data

TRU No. GPSDatum : WGS84|  Input (ac) Output (dc) Tap Remark
North East Volt | Amp | Volt | Amp | Seting
_ TRU in BV#PN1 | 1462071 [ 1007969 | 235V | 0A |2.152V|[1.756 A| CIF1 | B
Pipe to Soil Potential Measurement (Vdc)
Station No. Sta. |GPSDatum:WGS84| P/S Potential (Vdc) [Accept? Remarks
North East | Natural |Instantoff] On

CPTPO1 0+006 | 1461220 | 10078730 - -1.361 | -1.562 | Yes )

Note/Comment :
Tested By Witnessed By Acceptance By

Company CPE Thai-Japan Gas Network Owner
Name S.Pornpon
Title CP2-37206
Signature
Date 12 December 2023 - R

164/620 Moo |, Soi Jamjuree 4, Bangkruy-Trinoy Rd., Pimolraj, Bangbuathong, Nondhaburi 11110
T.0-2924-3024, 0-2924-9553-4 F.0-2924-1744 | www.cpe-eng.co.th / e-mail : cpe@epe-eng.co.th
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3.2 psRdsuMieuYagunsalssuudel (Transformer Rectifier)
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C P =

and Service Thai-Japan Gas Network Co., Ltd.
Banmo NGV Station Gas Pipeline CP Test Inspection Project.

Data Record Sheet No.4
CATHODIC PROTECTION

TRANSFORMER RECTIFIER MEASUREMENT
TEST INSTRUMENT : Digital Multimeter

Transformer Rectifier Unit Data
TRU No. GPSDatum: WGS84|  Input (ac) Output (dc) Tap Remark
North East Volt | Amp | Volt | Amp | Seting
~ TRU inBV#PN1 | 146207 | 100696 | 235V | 0 2.152V|1.756 A| CIFI

Note/Comment :

Tested By Witnessed By Acceptance By
Company CPE Thai-Japan Gas Network Owner
Name S.Pornpon
Title NACE CP-2
signaure |
Date 12 December 2023

164/620 Moo 1, Soi Jamjuree 4, Bangkruy-Trinoy Rd., Pimolraj, Bangbuathong, Nondhaburi 11110
T.0-2924-3024,0-2924-9553-4 F.0-2924-1744 / www.cpe-eng.co.th/ e-mail : cpe@cpe-eng.co.th
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3.3 mswaauqm‘ﬂamia (Interference Bond)
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3.4 asvdaUMsAauenneINAn (Insulation Joint / Flange and Casing)
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B== and Service

Thai-Japan Gas Network Co., Ltd.
Banmo NGV Station Gas Pipeline CP Test Inspection Project.

Data Record Sheet No.2

CATHODIC PROTECTION
INSULATION FLANGE CHECK

TEST INSTRUMENT

+ Insulation Checker Model 601

Criterion "100% of insulation is preferred."

Insulation Flange Check

Tag No. GPS Datum : WGS84| % Insulation [Accept? Remarks
North East (by Checker)
~ MR Inlet I/F | 1461251 | 1478702 100% | Yes e e
Note/Comment :
Tested By Witnessed By Acceptance By
Company CPE Thai-Japan Gas Network Owner
Name S.Pornpon
Title CP2-37206
Signature — e
Date 12 December 2023

164/620 Moo 1, Soi Jamjuree 4, Bangkruy-Trinoy Rd., Pimolraj, Bangbuathong, Nondhaburi 11110
T, 0-2924-3024, 0-2924-9553-4 F, 0-2924-1744 | www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th
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3.5 asaadauAnmdnAnd i uaznszudlwi wasgunsaldauenlwinszuanss (OC Decoupling
Device)
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W1 k= and Service Thai-Japan Gas Network Co., Ltd.
Banmo NGV Station Gas Pipeline CP Test Inspection Project.

Data Record Sheet No.3
CATHODIC PROTECTION
DC DECOUPLER MEASUREMENT
TEST INSTRUMENT : Cu/CuSO Reference Electrode

: Digital Multimeter

Criterion ""For Kirk Cell 5SKA Voltage Threshold is -1.20 Vdec."

DC-Decoupler Measurement
Tag No. GPS Datum : WGS84 Voltage V) Current (mA) |P/S Potential (V)[Aecept?
North | East DC AC DC AC U/G A/G

Kirk Cell SKA

M/R Station Inlet | 14.61249 | 100.78696 | -1.139 | 0.012 [ 142 | 042 | -1.556 | -0.415 | Yes

= S - — R [ =

Note/Comment:
Tested By Witnessed By Acceptance By

Company CPE Thai-Japan Gas Network Owner

Name S.Pornpon

Title CP2-37206

Signature R s
Date 12 December 2023

164/620 Moo 1, Soi Jamjuree 4, Bangkruy-Trinoy Rd., Pimolraj, Bangbuathong, Nondhaburi 11110
T, 0-2924-3024, 0-2924-9553-4 F, 0-2924-1744 | www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th
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Digital Multimeters

Fluke 289 and 287 True-rms Logging Multimeters

Find little problems before they become big ones

The Fluke 289 and 287 are high performance industrial logging multimeters. The large

50,000 count, 1/4 VGA dot matrix display and multiple on screen displays give you sharp,

clear readings. Use the logging function with expanded memory for unattended monitor-

ing of signals over time. With on-board TrendCapture, you can graphically review up 10,000

recorded events and logged readings. Then, zoom on trend provides an unprecedented ability

to zoom in up to 14 times to view and analyze data—all without needing a PC.

¢ Two terminal 50 ohm range with 1 milliohm resolution, 10 mA source current.
Useful for measuring and comparing differences in motor winding resistance or contact
resistance (289)

* Low-pass filter for accurate voltage and frequency measurements on adjustable speed motor
drives and other electrically noisy equipment (289)

¢ Add the wireless data logging capabilities of Fluke Connect® with Share-Liver video call
with the if3000 FC connector

¢ True-rms ac bandwidth 100 kHz; dBV/dBm; dc mV resolution 1 pV; Megohm range up to
500 MQ

¢ Conductance 50.00 nS

¢ Min/Max/Avg/duty cycle/pulse width

¢ Isolated optical DMM interface with USB PC connection

¢ Over 200 hours logging capacity with new power saving function

¢ Lo Ohm capability; Lo 2 volts; Lo Pass Filter

Specifications
AC or dec voltage 50.000 mV, 5§00.00 mV, 5.0000 V, 0.025 %
50.000 V, 500.00 V, 1000.0 V 0.4% (true-rms) (ac)
AC current dc current 500.00 pA, 5000.0 pA, 50.000 mA, 0.15%
400.00 mA, 5.0000 A, 10.000 A 0.7% (true-rms)
Temperature -200.0 °C to 1350.0 °C {-328.0 °F to 2462.0 °F) 1.0%
(excludingprobe)
§0.000 ©, 500.00 2, 5.0000 k1, 50.000 kQ, 500.00 kA,
Nensies 5.0000 M0, 50.00 M0, 500.0 MQ Lok
—— 1.000 nF,10.00 nF, 100.0 nF, 1.000 pF, 10.00 pF, 1.0%
cpacranen 100.0 pF, 1000 pF, 10.00 mF, 100 mF ;

Frequency 99.999 Hz, 999.99 Hz, 9.9999 kHz, 99.999 kHz, 999.99 kHz .005%

Ordering information

Included accessories
FLUKE-289 True-rms Industrial Logging Multimeter with | Test leads, alligator clips, holster, AA batteries installed,

TrendCapture information packet
FLUKE-287 True-rms Electronics Logging Multimeter Test leads, alligator clips, holster, AA batteries installed,
with TrendCapture information packet

F CONNECT

’: Kits—buy more, save more Recommended accessories

\%z

289/FVF True-rms Industrial

Logging Multimeter Combo Kit TL178 TwistGuard™ {r3000 FC
with TrondCapture ‘Test Leads Conneotor
www.fluke.com/dmm
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:
Calibration Date:
Due Date:
Reference:

Ambient Temperature:
Relative Humidity:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 HEO:UALTINI 7036

Certificate of Calibration

True RMS Multimeter

Fluke

289

19880078

Used Item

24 February 2023
27 February 2023
27 February 2024
2302-0928WN
(23+x2)°C
(50+15)%

CALIBRATION 0008

Certificate No. : 23E754
Page : 10of9

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: CPE Engineering and Service Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimonraj, Bangbuathong, Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration Procedure CP-E15, E16, E17, E18, E19, E24, E48

According to direct measurement method with Multi-Product Calibrator and Synthesized Function

Generator.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Multi-Product Calibrator

2) Synthesized Function Generator

Model Serial No. Certificate No. Due Date
5500A 6440007 22E1670 18 May 2023
FG110 27XW0013A EF-0005-23 13 Jan 2024

2.This result of calibration was made on requested at the point specified by customer.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kanokwarin Chooprai
Issue Date : 03 March 2023

Approved Signatory :

[ ] Phalinee
Nuntawat Khamchal
[ ] Pornthippa Tameyakul

B 0309798
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Result of calibration :- (*) Without adjustment () After adjustment

DC voltage measurement
Standard Value
(mV)

-45.0000
0.0000
45.0000

Function:

DC voltage measurement
Standard Value
(mV)
-450.000
0.000
450.000

Function:

DC voltage measurement
Standard Value
(V)

-4.50000
0.00000
4.50000

Function:

DC voltage measurement
Standard Value
(V)

-45.0000
0.0000
45,0000

Function:

DC voltage measurement
Standard Value
(V)

-450.000
0.000
450.000

Function:

*UUC= Unit Under Calibration.

Range:

UUC* Reading

(mV)
-44.992
0.010
45.010

Range:
UUC* Reading
(mV)
-450.01
-0.01
450.00

Range:
UUC* Reading
(V)
-4.4999
-0.0001
4.4998

Range:
UUC* Reading
(V)
-44.996
0.001
44.998

Range:
UUC* Reading
(V)
-449.97
0.01
449.97

MANWIN ¥ VN 45

Cert. No.: 23E754

Page.: 2 of 9
50 mV
Error Uncertainty
(mV) (+pV)
0.008 6.9
0.010 3.7
0.010 6.9
500 mV
Error Uncertainty
(mV) (£pVv)
-0.01 35
-0.01 6.9
0.00 35
5 \"
Error Uncertainty
(V) (+mV)
0.0001 0.35
-0.0001 0.058
-0.0002 0.35
50 \Y
Error Uncertainty
(V) (xmV)
0.004 3.7
0.001 0.58
-0.002 3.7
500 Vv
Error Uncertainty
(V) (£mV)
0.03 35
0.01 5.8
-0.03 35
a 11517



Result of calibration :- (*) Without adjustment () After adjustment

Function:

Function:

Function:

Function:

Function:

Function:

DC voltage measurement
Standard Value
(V)

-900.000
0.000
900.000

AC voltage measurement
Standard Value
(mV)

5.000
45.000

AC voitage measurement
Standard Value
(mV)

50.000
450.00

AC voltage measurement
Standard Value
(V)
0.50000
4.5000

AC voltage measurement
Standard Value
(V)

5.0000
45.000

AC voltage measurement
Standard Value
(V)
50.000
450.00

*UUC= Unit Under Callbration.

Range:
UUC* Reading
(V)
-899.7
0.0
899.8

Range:
UUC* Reading
(mV)
5.011
45.070

Range:
UUC* Reading
(mV)
50.09
450.72

Range:
UUC* Reading
(V)
0.5013
4.5085

Range:
UUC* Reading
(V)
5.010
45.082

Range:
UUC* Reading
(V)
50.13
450.72

MAKNWIN ¥ VN 46

1000
Error
(V)
0.3
0.0
0.2

Cert. No.: 23E754
Page.: 3 of 9

Uncertainty
(xV)
0.12
0.058
0.12

mV @ 60 Hz

Uncertainty
(xuVv)
33
51

mV @ 60 Hz

Uncertainty
(£mV)

0.053
0.23

V @ 50 Hz

Uncertainty
(£mV)
0.27
2.8

V @ 50 Hz

Uncertainty
(tmV)
3.3
34

V@ 50 Hz

Uncertainty
(£V)
0.039
0.36

a 1151270



(@)

Cert. No.: 23E754

Page.: 4 of 9
Result of calibration :- (* )Without adjustment () After adjustment
Function: AC voltage measurement Range: 1000 V @ 50 Hz
Standard Value UUC* Reading Error Uncertainty
(V) (V) (V) (V)
100.000 100.2 0.2 0.12
900.00 901.4 14 0.63
Function: DC current measurement Range: 500 pA
Standard Value UUC* Reading Error Uncertainty
(nA) (kA) (kA) (£ pA)
Open 0.00 0.00 0.0058
450.00 44997 -0.03 0.13
Function: DC current measurement Range: 5000 pA
Standard Value UUC* Reading Error Uncertainty
(HA) (uA) (uA) (£pA)
Open 0.0 0.0 0.058
4500.0 4499.5 -0.5 0.84
Function: DC current measurement Range: 50 mA
Standard Value UUC* Reading Error Uncertainty
(mA) (mA) (mA) (£pA)
Open 0.000 0.000 0.58
45.000 45.140 0.140 9.4
Function: DC current measurement Range: 400 mA
Standard Value UUC* Reading Error Uncertainty
(mA) (mA) (mA) (+mA)
Open 0.00 0.00 0.0058
360.00 360.98 0.98 0.18
Function: DC current measurement Range: 5 A
Standard Value UUC* Reading Error Uncertainty
(A) (A) (A) (£mA)
Open 0.0000 0.0000 0.058
4.5000 4.4988 -0.0012 3.6

*UUC= Unit Under Callbration.

AANWIN ¥ VN 47
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Result of calibration :- (* )Without adjustment () After adjustment

Function: DC current measurement

Standard Value
(A)
Open
9.0000
Function: AC current measurement
Standard Value
(nA)
50.00
450.00
Function: AC current measurement
Standard Value
(pA)
500.00
4500.0
Function: AC current measurement
Standard Value
(mA)
5.0000
45.000

AC current measurement
Standard Value
(mA)
40.000
360.00

Function:

AC current measurement
Standard Value
(A)
0.50000
4.5000

Function:

*UUC= Unit Under Callbration.

Range:
UUC* Reading
(A)
0.000
8.998

Range:
UUC* Reading
(HA)
50.11
450.52

Range:
UUC* Reading
(prA)
500.8
4510.1

Range:
UUC* Reading
(mA)
5.022
45.200

Range:
UUC* Reading
(mA)
40.20
362.07

Range:
UUC* Reading
(A)
0.5008
4.5031

MANWIN ¥ VN 48

Cert. No.: 23E754

Page.: 50of 9
10 A
Error Uncertainty
(A) (£mA)
0.000 0.58
-0.002 7.0
500 HA @ 60 Hz
Error Uncertainty
(rA) (£pA)
0.11 0.37
0.52 0.90
5000 pA @ 50 Hz
Error Uncertainty
(rA) (pA)
0.8 0.96
101 8.2
50 mA @ 50 Hz
Error Uncertainty
(mA) (pA)
0.022 8.8
0.200 82
400 mA @ 50 Hz
Error Uncertainty
(mA) (+tmA)
0.20 0.077
2.07 0.80
5 A @ 50 Hz
Error Uncertainty
(A) (£mA)
0.0008 0.96
0.0031 5.6

a 1151268



Result of calibration :- (*) Without adjustment () After adjustment

Function: AC current measurement
Standard Value
(A)
1.00000
9.0000

Resistance measurement
Standard Value
()

Short
450.00

Function:

Resistance measurement
Standard Value
(k)

Short
4.5000

Function:

Function: Resistance measurement
Standard Value
(k)

Short
45.000
Function: Resistance measurement
Standard Value
(k)

Short
450.00

Resistance measurement
Standard Value
(M)

Short
4.5000

Function:

*UUC= Unit Under Calibration.

Range:
UUC* Reading
(A)
1.007
9.012

Range:
UUC* Reading
(Q)
0.00
449.89

Range:
UUC* Reading
(ka)
0.0000
4.4999

Range:
UUC* Reading
(k)
0.000
44,991

Range:
UUC* Reading
(k)
0.00
449.63

Range:
UUC* Reading
(MQ)
0.0000
4.4953

AANUIN ¥ W 49

10
Error
(A)
0.007
0.012

Error

(kQ)
0.000
-0.009

500
Error
(k)
0.00
-0.37

Cert. No.: 23E754

Page.: 6 of 9

A @ 50 Hz

kQ

kQ

MQ

Uncertainty
(mA)
1.9
8.7

Uncertainty
(xQ)
0.0058

0.12

Uncertainty
(xQ)
0.058

1.2

Uncertainty
(tQ)
0.58
13

Uncertainty
(£kQ)
0.0058

0.15

Uncertainty
(k)
0.058
3.8

a 1151267



Result of calibration :- (*) Without adjustment () After adjustment

Function:

Function:

Function:

Function:

Function:

Function:

Resistance measurement

Standard Value
(MQ)
Short
27.0000

Resistance measurement

Standard Value
(M)
Short
45.000

Resistance measurement

Standard Value
(MQ)
Short
330.000

Capacitance measurement

Standard Value
(nF)
0.5000
0.9000

Capacitance measurement

Standard Value
(nF)
1.0000
9.000

Capacitance measurement
Standard Value

(nF)
10.000
90.00

*UUC= Unit Under Calibration.

Range:
UUC* Reading
(MQ)
0.000
26.950

Range:
UUC* Reading
(M)
0.00
4491

Range:
UUC* Reading
(M)
0.0
325.9

Range:
UUC* Reading
(nF)
0.503
0.908

Range:
UUC* Reading
(nF)
1.01
9.00

Range:

UUC* Reading
(nF)
10.0
90.0

MAKNUIN ¥ W1 50

Cert. No.: 23E754

30 MQ
Error
(MQ)
0.000
-0.050

Error

(Ma)
0.00
-0.09

500 MQ
Error
(MQ)
0.0
-4.1

Error
(nF)
0.003
0.008

10 nF
Error
(nF)
0.01
0.00

100 nF
Error
(nF )
0.0
0.0

Page.: 7 of 9

Uncertainty
(M)
0.00058

0.17

Uncertainty
(£ MQ)
0.0058
0.27

Uncertainty
(£ MQ)
0.058
20

Uncertainty
(xpF)
61
64

Uncertainty
(xpF)
64
66

Uncertainty
(£nF)
0.12
0.40

a 1151266



Result of calibration :- (* )Without adjustment () After adjustment

Function: Capacitance measurement
Standard Value
(uF)
0.10000
0.90000

Function: Capacitance measurement
Standard Value
(HF)
1.0000
9.000

Function: Capacitance measurement
Standard Value
(KF)
10.000
90.00

Function:  Capacitance measurement
Standard Value
(uF)
100.00
900.0

Function: Frequency measurement
Standard Value
(Hz)
10.000000
90.000000
Function:  Frequency measurement
Standard Value
(Hz)
100.000000
900.000000

*UUC= Unit Under Calibration.

Range:
UUC* Reading

(pF)
0.100
0.900

Range:
UUC* Reading

(HF)
1.00
9.00

Range:
UUC* Reading

(uF)
10.0
89.9

Range:
UUC* Reading

(nF)
100
899

Range:
UUC* Reading

(Hz)
10.000
89.999

Range:
UUC* Reading

(Hz)
100.00
899.99

AANUIN ¥ W 51

10
Error
(pF)
0.00
0.00

100
Error
(WF)

0.0
-0.1

1000
Error

(pF)

99.999
Error
(Hz)
0.000
-0.001

999.99
Error
(Hz)
0.00
-0.01

Cert. No.: 23E754
Page.: 8 of 9

Wk
Uncertainty
(xnF)
0.88
4.0

WF
Uncertainty
(£nF)
8.8
50

nF
Uncertainty
(£ pF)
0.10
0.66

HF
Uncertainty
(xpF)
1.2
12

Hz
Uncertainty
(xmHz)
0.58
0.58

Hz

Uncertainty
(£ mHz)
5.8
5.8

a 1151265



Result of calibration :- (*) Without adjustment () After adjustment

Function:

Function:

Function:

Frequency measurement
Standard Value
(kHz)
1.000000
9.000000

Frequency measurement
Standard Value
(kHz)
10.000000
90.000000

Frequency measurement
Standard Value
(kHz)
100.000000
900.000000

Range:
UUC* Reading
(kHz)
1.0000
8.9999

Range:
UUC* Reading
(kHz )
10.000
89.999

Range:
UUC* Reading
(kHz)
100.00
899.99

9.9999
Error
(kHz)
0.0000
-0.0001

999.99
Error
(kHz )
0.00
-0.01

kHz

kHz

kHz

Cert. No.: 23E754
Page.: 9of 9

Uncertainty
(£ mHz)
58
58

Uncertainty
(tHz)
0.58
0.58

Uncertainty
(£ Hz)
5.8
5.8

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration.

Remark : The Calibration result include test lead resistance offset

and user shall concern test lead resistance offset compensation.

-000-
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#

C P E Erm=im

and Service

Thru Modern Technology

GAS
ELECTRONI/CS

presents a UNIQUE PATENTED
Corrosion Test [nstrument,
utilizing Radio Frequency
skin-effect to perform 100%
accurate insuletion tests on all
types of insulators.

WSuLTIgy o L
w0l g3y A

model 60]

INSULATION  CHECKER

CHECKS ALL TYPES AND SIZES OF INSULATORS
Flanges, Dressers, Couplings, Unions, whether parallel or in series.

LOCATES SHORTED BOLTS
Eliminates costly and unnecessary replacement of good bolt insulators.

EVALUATES PARTIALLY SHORTED INSULATORS
Measures the degree and seriousness of short.

SIMPLE TO OPERATE
Simplified operation procedure reduces training time t© 10 minutes, following step
by step instruction sheet.

QUICK---
Fast “touch probe” operation eliminates guesswork and additional wires, coils, etc.

Built to provide years of dependable ;service, this precision instrument is light, compact, and housed

in a rugged case 3 3/4 x 6 1/4 x 3 1/4, providing adequate protection under all normal field
conditions. Operates on 2 C Cells.
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK (0250

W\
N

7.

o

,
I8N

(

)

l/"/l i l\“\\‘
NSC-TIS)I.TIS17025
CALIBRATION 0008

Certificate No. : 23E805

Page : 1 of 2
Equipment : Insulation Checker
Manufacturer: MC MILLER This certificate may not be reproduced other than in full,
Model : 601 except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 5806
ID No.: -

Condition As-Received: Used Item

Received Date: 24 February 2023

Calibration Date: 03 March 2023

Due Date: 03 March 2024

Reference: 2302-0928WN Submitted by: CPE Engineering and Service Co., Ltd.

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15)% 164/620 Moo 1, Bangkruy-Sainoi Rd.,

Pimonraj, Bangbuathong, Nonthaburi 11110

Procedure used: Calibration were conducted using In-house calibration Procedure CP-E19 According to direct

measurement method with Multi-Product Calibrator.

Condition of this resuit of calibration

1.Reference standards instuments :

Instrument Model Serial No.
1) Multi-Product Calibrator 5500A 6315011

2.This result of calibration was made on requested at the point specified by customer.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by:  Pongsagomn Boonyaporn Approved Signatory :

Certificate No. Due Date
22E1431 05 May 2023

Issue Date : 03 March 2023 | 1Phalinee Prabpaipal
[~) Nuntawat Khamchai
| ]Pomthippa Tameyakul
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Result of calibration :~ (™ ) Without adjustment

Function: DC current measurement
UUC*Reading

(mA)
0
0.2
0.4
0.6
0.8
1.0

Range:
Standard Value

(mA)

Open
0.19400
0.39200
0.59300
0.80300
1.02700

( ) After adjustment

Error
(mA)

0.00600
0.00800
0.00700
-0.00300
-0.02700

Cert. No.: 23E805
Page.: 2 of 2

Uncertainty
(xpA)
0.089
0.12
0.156
0.18

0.21

The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k = 2, providing a level of confidence of approximately 95 %

UUC* = Unit Under Calibration

-000-
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4. HaMM5EBUTEUINIMS 19U #2835 lunsmsaadeulaaden (Indirect Inspection) aenetiag o
7%
d3unanIInIIvdau
4.1. NIMIIVABUAIUNBLNBIVBITZUYU CP M85 Close Interval Potential Survey (CIPS)
Wit (nile 14 e 2565 wisBnesameal) 2570)
4.2. NMINTIABUMWANY0IvRTANYVB f1e3T Direct Current Voltage Gradient (DCVG)
Und (Saiile 6 Sunau 2565 axiadnatinelud 2570)
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L4

CGL ENGINEERING CO., LTD.

Project : nutli'mlwrnn']vhumarﬁwo'luowm

CIPS SURVEY PIPE TO SOIL

Owner : PTT PUBLIC COMPANY LIMITED

POTENTIAL SURVEY REPORT

Contractor : SCANINTER PUBLIC COMPANY LIMITED

nstrument : (M Fluke Multimeter |l Ref. Eloctrode ID DCVG Survey Kit M CIPSSurwyKit |3 ResistanceMeter |0 Pipe Locator
Location : RC447301
Pipe to Svil Potential (VDC) Potential Shift GPS (WGS84)
Test Post KP. Remark
ON OFF mY) N E
0000 -1.377 -1.230 147 14.612283 100,787182
=) I'¥. — - W e — g

After surveying, we have found " ... Defect point(s) "
O Passed O Failed

Tested By : Witnessed By : Inspected By:

N INTER PLC BIY PUBLIC CO. LTI

) ( -

Position

/ / Date: o /

31 Sot Khumklav 16, Khuekiso Read, Lumplatew, Ladkabang, Baogkok 10520 Tel: (662) 139-7095-7 Fax: (662) 7397099
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P/S Potential (V)

"ém : . PTT 9 CIP&DCVG Survey Report @aiin#ads (KP. 0+000 to 0-+060)

-1.900 - —- i = S s e T 100%
3!;: 7 90%
-1.700 -
TP &BB Ef\\. . 80%
TR _\\ e e — e -y i —— 'y
N s RSt e Sy PR T e e S
-1.500 70%
- 60%
-1.300
0,
50/o% i
1 40%
-1.100 o
30%
0.900
20%
+ 10%
0.700 -
% -
o o o o [=) o o o o o o o g o
o o o o o o o o o o o
g 8 2 2 B8 BB & & & & & g g3
Distance (Km)
Criteria (V) On (V) — Off (V) - * Road&Bulding Water A %R B Remark&DCP Level
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CGL ENGINENG CO. LTD.
DCVG COATING SURVEYPIPE TO SOIL

Project : sl zamoilivmaaiiovelueyana

POTENTIAL RECORD
Owuer : PTT PUBLIC COMPANY LIMITED

(After Tie-In With Exsiting P/1))
Contractor : SCAN INTER PUBLIC COMPANY LIMITED

Test Instrument : | B Fluke Multimeter B Ret. Electiode Ii DCVG Survey Kit

Location : aoiiian
BACKGROUND

Typ of System Sacrificial Anode Typ of Anodes Mugnesium Anode

Typ of Groundbed N/A Structure Under Stady BlGas Pipcline  DWater Pipeline
Design Life/fOutstanding Life Span N/A Electrolyte Condition 0 wet O woit 0O diy

Test Location Rectifier
Instan Off Instan On Remarks
KM. Post Volts (V) Amps (A)
1 -1.622 2088 34 1 #*Drain Point**
—serm i oo - iy
S : W > " = % = = S
Note:

After surveying, we have found " No Oefect pom

D After surveying, we have found * Deicct point(s) "

INSPECTION RESBETROTEN ® Passed O Falled
Tested By : Zo = Witnessed By : Tuspected By:
Y . > ’
725 WG
TSN
\CILPUBLIC CO.1.TI)
g SO PPV AT YRR PR |
i Position = T e
ool Do Date R o
1 Sor Khumkho 16, Khuniklo Road, Lamplatiew, Ladicibing, Bangkok 10520 Tel: (662) 139-7095-7 Fax: (662) 739-7199
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(QUANTUM CIPS / DCVG)

k%4
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TECIHINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

\“\u|u/,,/l

\
)

RN
/nlg\‘\"

N
‘/"Iuhl\\‘\‘

NSC-TISI-TIS17026
CALIBRATION 0008

Certificate No. : 23E519

Page : 1 of 2

Equipment : Data Logger
Manufacturer: DCVG This certificate may not be reproduced other than in full,
Model : Chisaritian except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: CPE-CIPS-001
Condition As-Received: Used Item

Received Date: 09 February 2023

Calibration Date: 10 February 2023

Due Date: 10 February 2024

Reference: 2302-0363WN Submitted by: CPE Engineering and Service Co., Ltd.
Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) % 164/620 Moo 1, Bangkruy-Sainoi Rd.,

Pimonraj, Bangbuathong, Nonthaburi 11110

Procedure used:

measurement method with Multi-Product Calibrator.

Condition of this result of calibration

1.Reference standards instuments :

Calibration were conducted using In-house calibration Procedure CP-E17 According to direct

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6440007 22E1670 18 May 2023

2.This result of calibration was made on requested at the point specified by customer.
3.The cettificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Wutchareeporn Wongchutikrane  Approved Signatory : ;

Issue Date : 13 February 2023 ] Phalinee Prabpaipal

[/]/Nuntawat Khamchal
[ ] Pornthippa Tameyakul
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Cert. No.: 23E519

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 25 Vv
Standard Value UUC* Reading Error Uncertainty
(V) (V) (V) (xmv)
1.000000 0.997 -0.003 0.64
2.000000 1.993 -0.007 0.70
2.500000 2.491 -0.009 0.73

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration.

-000-

a 1148197
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DC Voltage Gradient
Technology & Supply Ltd.
Wigan, England

A complete set of DCVG Pipeline Coating Integrity Survey Equipment

viww . DCVG.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \\\_:,//’:_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i //_\A\E&
3

534/4 PATTANAKARN ROAD SOI | 8, SUANLUANG, SUANLUANG, BANGKOK 10250 L NS

TEL. 0-2717-3000-24 FAX. 027199484 NSC-TaLTIIINS
CALIBRATION 0008

Certificate of Calibration e Ne-F 29608

Page: 10f 3
Equipment : Survey Meter
Manufacturer: DCVG This certificate may not be reproduced other than in full,
Mode : 3123 except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: CPE-DCVG-01

Condition As-Received: Used ltem

Received Date: 24 February 2023

Calibration Date: 03 March 2023

Due Date: 03 March 2024

Reference: 2302-0928WN Submitted by: CPE Engineering and Service Co., Ltd.

Ambient Temperature: (23+2)°C
Relative Humidity: (50+x15)% 164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimonraj, Bangbuathong, Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration Procedure CP-E17 According to direct

measurement method with Multi-Product Calibrator.

Condition of this result of calibration

1.Reference standards Instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 22E1431 05 May 2023

2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : Pongsagom Boonyapom Approved Signatory : -

Issue Date : 03 March 2023 [ ] Phalinee Prabpaipal
[~] Nuntawat Khamchal
[ ] Pornthippa Tameyakul

B 0309803
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Result of calibration :-

Function:

Function:

Function:

Function:

Function:

Function:

DC voltage measurement
UUC* Reading
(mV)
0
10

DC voltage measurement
UUC* Reading
(mV)
0
25

DC voltage measurement
UUC* Reading
(mV)
0
50

DC voltage measurement
UUC* Reading
(mVv)
0
100

DC voltage measurement
UUC* Reading
(mV)
0
250

DC voltage measurement
UUC* Reading
(V)
0
1

UUC* = Unit Under Calibration

(*) Without adjustment

Range: 10
Standard Value
(mV)
-12.0000
9.0000

Range: 25
Standard Value
(mV)
-20.9000
20.0000

Range: 50
Standard Value
(mV)
-96.8000
79.0000

Range: 100
Standard Value
(mV )
-96.8000
79.0000

Range: 250
Standard Value
(mV)
-230.0000
188.0000

Range: 1
Standard Value
(V)
-0.930000
0.778000

AAKUIN ¥ WU 65

() Atfter adjustment

mV

mV

mV

mV

mV

Cert. No.: 23E808
Page.: 2 of 3

Uncertainty
(£ nV)
3.7
4.4

Uncertainty
(xpv)
3.7
5.5

Uncertainty
(xpv)
3.7
7.2

Uncertainty
(xpVv)
3.7
11

Uncertainty
(£pv)
3.7
21

Uncertainty
(xpVv)
3.7
64

a 1151260
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(7N
@)
Cert. No.: 23E808
Page.: 3 of 3

Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measurement Range: 25 \'}
UUC* Reading Standard Value Uncertainty
(V) (V) (+mV)
0 -2.090000 0.0037
25 1.970000 0.16
Function: DC voltage measurement Range: 4 \'
UUC* Reading Standard Value Uncertainty
(V) (V) (+mV)
0 -3.340000 0.0037
4 3.170000 0.30

The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k = 2, providing a level of confidence of approximately 95 %

Remark : Calibrate with probe and Input voltage terminal left.
UUC* = Unit Under Calibration.

-000-

a 1151259
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5N1SMARBUAN MY 8d28n32898 Indine Inspection (ILI) (1i0) (tawrzviedaf1es i gnasnuuy
Tins298nma2® In-line inspection 1)

5.1 msgzy,sﬁmﬁamﬁnmauan (External metal loss)
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5A1SNAHDUANMYIBA 28N 52828 In-line Inspection (ILI) @1#1) (lawizviad sine Aignasnuuy
Tins2980 A28 In-line inspection ')

52 msgcglamﬁamﬁnmﬂ'lu (Internal metal loss)
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' . > o ' o o
5.N15NAHDUANTNY 84 2832628 In-line Inspection (L) (6131) (awizviedai194 A gneanuuy
Wins29da A2 In-line inspection @)

5.3 anudenwiedena (Mechanical damage)
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6. nsUszdivaMuaNysaludeus visdsfingm (Pipeline Integrity Assessment)
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l . . . . 3 = ) a
7.113A529BUAMUNUIVDING (Pipe Wall Thickness Monitoring) mﬁawunuusnmqmamwmm
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@ SIWA TESTING INSPECTION & CONSULTING CO., LTD.

WA N U

o o
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B ! SIWA TESTING INSPECTION & CONSULTING CO,, LTD.
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INTERNATIONAL TRAlNlNG&iiFIb
CERTIFICATION

NACE International Recognizes

Pornpon Singhaboon

As a Certified

CP1 - Cathodic Protection Tester
CERTIFICATION NUMBER 37205

Awarded
Janua §

446673




CNACE
INTERNATIONAL TRAW«NG!iiiFI)
CERTIFICATION

NACE International Acknowledges that

Pornpon Singhaboon

has successfully completed the
CP2 - Cathodic Protection Technician Course

Awarded
January 2012

446673
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