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1. INTRODUCTION
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Introduction

‘This document is specifically written for Ratchaburi Power Plant, Fuel Ol Pipeline DCVG Test Inspection Project

in checking

- DCVG Coating Survey

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™RE

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
DCVG (Direct Current Voltage Gradient) Coating Survey.

CONTENT

2.1 DCVG Coating Survey Criteria
22. DCVG Coating Survey Test Procedure
23. Data Record Sheet

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Sendce Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 DCVG (Direct Current Voltage Gradient) Coating Survey.

2. DCVG ( DIRECT CURRENT VOLTAGE GRADIENT )
COATING SURVEY
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C PE and Sendce Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 DCVG (Direct Current Voltage Gradient) Coating Survey.

2.1 DCVG Coating Survey Criteria

The Criteria of Defect Severity is according to NACE SP0502-2007 Section A6.4.1

A6.4.1 Once a holiday is located, its size or severity is estimated by measuring the potential lost from the holiday epicenter to
remote earth. This potential difference is expressed as a fraction of the total potential shift on the pipeline (the difference
between the "on” and "off" potential, also known as the IR drop), resulting in a value termed the % IR.

DCVG survey readings are sometimes broken into four groups based on approximate size, for example, as follows :

A6.4.1.1 Category I: 110 15% IR ~ 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.

A6.4.12 Category 2: 16 10 35% IR — Holidays in this category may be recommended for repair, based on proximity to groundbeds
other structures of importance. The holidays are generally considered 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.

A6.4.13 Category 3: 36 10 60% IR ~ Holidays in this category are generally considered worthy of repair. The amount of exposed
steel in such a holiday 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 programmed repair, based on proximity to groundbeds or
other structures of importance. They may be considered a threat to the overall integrity of the pipeline. As in Caregory 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.

AG6.4.1.4 Category 4: 61 to 100% IR — 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. Category 4 holidays typically indicate the potential for very serious problems with the coating and are ofien
considered likely to pose a threat to the overall integrity of the pipeline.

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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22 DCVG Coating Survey Test Procedure

1). DCVG equipment completed set
2). Digital multimeter

3). Cu/CuSo4 reference electrode
4). Temporary transformer rectifier
5). Temporary groundbed

6). Current interrupter

7). Hand tools

Test Procedure

1). Install the temporary CP

2). Insert the interrupter between the (-) terminal of the temporary transformer rectifier and the negative cable. The interrupter
should be set at a cyele "On" 0.45 sec, "Off" 0.8 sec.

3). Turn on the temporary transformer rectifier and the interrupter.,

4). Turn on the DCVG equipment and measure the pulse signal strength by taking the one of probe from the DCVG equipment
contact to the pipe cable from the CP test post and the another probe from the DCVG equipment place on the grade above

the underground pipeline to be tested

5). Adjust the temporary transformer rectifier until the measurement of the DCVG pulse signal strength is more than 500 mV.

6). When make the DCVG survey, place the both probes from the DCVG equipment on the grade above the underground pipeline
to be tested about 1.5-2.0 m probe spacing. The probe direction is placed either parallel or perpendicular with the pipeline direction.
7). Move the both probes from the DCVG equipment forward about 1.5-2.0 m distance s

acing and place them on the grade above

the underground pipeline to be tested about 1.5-2.0 m probe spacing. The probe direction is placed cither parallel or perpendicular
with the pipeline direction

8). During the DCVG survey, the DCVG pulse signal will be occurred if the both probes from DCVG equipment are placed on
the defect gradient area. Mark the defect point at the highest DCVG pulse signal strength.

9). At the defect point, determine the severity of the defect in the term of %IR.

10). Make such the DCVG survey until finish.

el irairs oltmeter Fiesponse
oo
Vallmeter needie swings tawards defect
Iresmanieg signai
g wan

approsching sutict)
.

Current interrupter

-—
altmeter needle swings towards defect
Cncomaning vignal
v e,
—

DCVG surveying DCVG survey detecting the defect
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Pipeline DCVG Test Inspection Project.
DCVG (Direct Current Voltage Gradient) Coating Survey.

23. Data Record Sheet

23.1. CPDCVG Coating Survey for ~ Section TSI-TS3 from: st 04000 to: st . 0 Defects
232, CPDCVG Coating Survey for  Section TS3-BB1 from:  sta. 04260 to: sta. . 9 Defects
233. CPDCVG Coating Survey for ~ Section BBI1-BB2 from:  sta. 04785 to: sta. . 5 Defects
234. CPDCVG Coating Survey for ~ Section BB2-TS4 from: st 04950 to: sta. . 3 Defects
235. CPDCVG Coating Survey for ~ Section TS4-TSS from:  sta. 14070 to: sta. . 9 Defects
23.6. CPDCVG Coating Survey for ~ Section TS5-TS6 from:  sta. 14425 to: st . 2 Defects
23.7. CPDCVG Coating Survey for  Section TS6-TS7 from:  sta. 14840 to: sta. . 10 Defec

23.8. CPDCVG Coating Survey for  Section TS7-TS8 from:  sta. 2+120 to: sta. . 5 Defec

239. CPDCVG Coating Survey for ~ Section TS8-TS9 from: st 24635 to: sta. . 2 Defects
23.10. CPDCVG Coating Survey for ~ Section TS9-TS10 from:  sta. 3+145 to: sta . 23 Defects
23.11. CPDCVG Coating Survey for  Section TSI0-TS11 from:  sta. 34980 to: sta. . 18 Defects
23.12. CPDCVG Coating Survey for ~ Scction TSI1-TS12 from:  sta. 44550 to: sta. . 12 Defects
23.13. CPDCVG Coating Survey for  Section TS12-BB3 from:  sta. 44910 to: sta. . 19 Defects
23.14. CPDCVG Coating Survey for ~ Section BB3-TSI3 from:  sta. 5+325 to: sta. . 24 Defects
23.15. CPDCVG Coating Survey for  Section TSI3-TS14 from:  sta. 54690 to: sta. . 29 Defects
23.16. CP DCVG Coating Survey for ~ Scction TS14-TS1S from:  sta. 64230 to: sta. . 25 Defects

23.17. CP DCVG Defect Conclusion

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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164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110

DCVG (Direct Current Voltage Gradient) Coating Survey.

%IR Determination

1). At the defect point, make sure where the center defect is.
2). From the defect center point, take the pipe to remote carth voltage drop of the each probe span until near zero,

3). Summarize each probe span voltage drop is over the line to remote carth voltage drop.

Qver the line to remote carth voltagedrop = V. + Vo + Vit .,

4). Determine the signal strength at the defect.
Sp = Su-(Sa-Sp)x(dy/(dy+dp))]

Where:
Sp = Signal strength at the defect in mV
S, = Signal strength at the test station A before the defect in mV/
Sy = Signal strength at the test station B after the defect in mV
d, = Distance at the defect from the test station A in m

dy = Distance at the defect to the test station B in m
5). Determine %IR at the defect.

%IR = Over the line to remote earth voltage drop x 100%
Signal strength at the defect

6). Compare %IR to the DCVG eriteria to identify the severity.

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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164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TSI-TS3 from:  sta. 0000 to: sta. 0+260
Interrupted Transformer Rectifier Data
No. |nstalled| Location GPS(WGS84) | Rated (de) put (do) DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA S8 isc0iss [ o9ssis2 | 100V | 304 [9036 V[ 7.09A| - |sta2+635
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data.
No. [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ Signal Sterngth [>s00mv. Remarks
Point North | East | Type | "ON" ["OFF" (mV) &=3
1 ™ s1 1359823 [ 9983012 | Dry soil| 1569 [ 0922 647 Yes
2 ™ 2 13.59830 | 99.83034 | Dry Soil| -1.568 | -0.861 707 Yes |sta.0+035
3 ig 3 1359805 | 09.83221 | Dry st -1.685 | 0939 746 Yes

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion After surveying, we have found " No Defect point "
After surveying, we have found " Defect points "
Graph DCVG Survey
2 1,000
g
2 ——o
El ~—
£
&
]
E
&
&
0
TSt T2 3
Measuring Point
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CPE™™™

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS1-TS3 from : sta. 04000 to: sta.  0+260
Note/Comment :
TestBy | CPE I S Tanya | Supervisor | 2 April 2022

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS3-BBL from:  sta. 0260 to: sta. 0+785
Interrupted Transformer Rectifier Data
No. |Installed| Location GPS(WGS84) | Rated (do) put (do) DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA Negaive Cable 1359853 [ 90s002 | 100V | 30A [34.41 V[2037A] -
at Loading Station
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data.
No.  [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ Signal Sterngth [>s00my. Remarks
Point North | East | Type | "ON" ["OFF" (mV) &=3
1 ™ 3 1359805 [ 0983221 [ Dry soil| -2346 | -0.883 1463 Yes
3 i BB1 13.60243 | 99.83501 | Dry Soil| -1.954 | 0941 1013 Yes

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion After surveying, we have found " No Defect point "

After surveying, we have found * 9 Defect points "

Graph DCVG Survey
2,000

1,000 g

Signal Strength (mV)

0
Ts3 881
Measuring Point
1 Defect about sta. 04281 N= about 21 mafler  TS3  sta 04260
2 Defect about sta. 0+385 N= about 125 m. after TS3 sta. 0+260
3 Defect about sta. 0+509 N= about 249 m. after TS3 sta. 0+260
4 Defect about st 0+536 N= 1 E=  oosss about 276 m.  afler  TS3  sta. 04260
5 Defect about sta. 0+612 N= 13.60120 E= 99.83418  about 352 m. after TS3 sta. 0+260
6 Defect about st 0+659 N= ieoss  E=  oosuio about 399 m.  afler TS sta. 04260
7 Defect about sta. 0+700 N= 13.60189 E= 99.83457  about 440 m. after TS3 sta. 0+260
8 Defect about sta. 0+736 N= 13.60218 E= 99.83472  about 476 m. after TS3 sta. 0+260
9 Defect about st 0+761 N= 1emn  E=  oosuss about 501 m.  afler  TS3  sta. 04260

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110
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Elect
Ratchaburi Power Plant, Fuel

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS3-BB1 from : sta. 04260 to: sta.  0+785
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 19 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744
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164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at osta 0281
Pipeline Route Fuel Oil Pipeline
Section TS3-BBI sta, to: sta. 04785
Test Post No. before Defect 183 sta, Distance to Defect 20 m
Test Post No. after Defect BBL sta. Distance from Defect 504 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 0260 | 1359805 [ 0983221 [ Dry soil| -2346 | -0.883 1463
Defect 0.281 | 1359808 | 9953240 | Dry soil 1,445
TP afier Defect TP | 0785 | 1360243 | oos3501 [ Dry soit| -1.954 | 0941 1013

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.281) / (0.26 - 0.785)
= 1445 mv

~Show how to caleulate over the line to remote carth voltage drop
= 18+50+20+20+15+10+7+6.8+6+5+4+3+3+2.8+3+2.6+2+2.6+3+3
= 186.8 mV

-Show how to calculate %IR
=186.8x 100/ 1445
= 13 %

~Show the contour of the voltgac gradient at the defect
BBI1

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 19 March 2022
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CPET™"™

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

Elect
Ratchaburi Power Plant, Fuel

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at  osta 04385
Pipeline Route Fuel Oil Pipeline
Section TS3-BBI from: st 04260 to: 0:785
Test Post No. before Defect 183 sta, Distance to Defect m.
Test Post No. after Defect BBL sta. Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(W Ground | P/S Potential (V) | Signal Sterngth Remarks
Point North | Type | "ON" ["OFF" (@v)
TP before Defect T | 0260 [ 135985 Dry Soil [ -2.346 | -0.883 1463
Defect 0.385 | 1359938 Dry Soil 1356
TP afier Defect TP | 0785 | 1360243 | oos3s01 [ Dry soit| -1.954 | 0941 1013
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.385) / (0.26 - 0.785)
= 1356 mV

-Show how to calculate over the line to remote carth voltage d:
= 3244245 +143.4+0.6+0.6+0.240.4+0.2+0.2+2+1.8+1
= 238 mv

-Show how to calculate %IR
=23.8x100/1356

- 2 %

-Show the contour of the voltgac gradient at the defect

rop

Note/Comment :

TestBy | CPE | S Tanya |

Supervisor | 21 March 2022
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TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#04 at  osta 05536
Pipeline Route Fuel Oil Pipeline
Section TS3-BBI from: st 0260 to: sta. 04785
Test Post No. before Defect 183 sta, Distance to Defect m.
Test Post No. after Defect BBL sta. Distance from Defect 249 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 0260 | 135985 [ o9.83221 [ Dry soil| -2346 | -0.883 1463
Defect 0.536 | 1360050 Dry Soil 1226
TP afier Defect TP | 0785 | 1360243 | oos3s01 [ Dry soit| -1.954 | 0941 1013
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.536) / (0.26 - 0.785)
= 1226 mv

~Show how to calculate over the line to remote carth voltage drop

= 44384446+ 8+4.8+4.84341.6+1.4+1.4+0.840.6+0.6
= 416 mv

-Show how to calculate %IR
=41.6x100/1226

- 3%

-Show the contour of the voltgac gradient at the defect
BB1

Note/Comment :

TestBy | CPE | S Tanya |

Supervisor | 19 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defect03 at osta 05509
Pipeline Route Fucl Oil Pipeline
Section TS3-BBI sta. to: sta. 0:785
Test Post No. before Defect 1S3 sta Distance to Defect 249 m
Test Post No. after Defect BBL sta. Distance from Defect 276 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 0.260 [ 1359895 [ 9983221 | Dry Soit| -2.346 1.463
Defect 0.509 | 1360057 | 993573 | Dry soit 1250
TP after Defect 10| 0785 [ 1360203 | 953501 | Dry soit] -1.954 | -0.941 1013

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.509) / (0.26 - 0.785)
= 1250 mv

~Show how to caleulate over the line to remote carth voltage drop
= 1.8+4.4+8.4+6.8+3.8+3+1.8+0.8+0.8+0.8+0.6+0.4+0.4+0.4
= 342 mV

-Show how to calculate %IR
4.2 x 100 /1250
= 3%

~Show the contour of the voltgac gradient at the defect

BBI
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 19 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectf05 at osta 04612
Pipeline Route Fucl Oil Pipeline
Section TS3-BBI sta. to: sta. 0:785
Test Post No. before Defect 183 sta Distance to Defect 3 m
Test Post No. after Defect BBL sta. Distance from Defect 173 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 0.260 [ 1359895 [ 9983221 | Dry Soit| -2.346 1.463
Defect 0.612 | 1360120 | 9953015 | Dry st 1161
TP after Defect 10| 0785 [ 1360203 | 953501 | Dry st -1.954 | -0.941 1013

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.612) / (0.26 - 0.785)
= 1161 mv

~Show how to caleulate over the line to remote carth voltage drop
= 3+20+35+20+15+10+5+6.2+4.8+3.6+2.4+1+0.6+0.6
= 1304 mV

-Show how to calculate %IR
=130.4x100/1161
= 1n %

~Show the contour of the voltgac gradient at the defect
BBI1

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 19 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Ratchaburi Power Plant, Fuel

Electricity Generat

ing Autho

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#06 at sta. 04659

Pipeline Route Fuel Oil Pipeline

: Dig

: DCVG Survey Meter
: Current Interrupter
tal Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section T183-BB1 from : sta. 04260 to: sta. 04785
Test Post No. before Defect 1s3 sta, Distance to Defect 399 m.
Test Post No. after Defect BBIL sta. Distance from Defect 126 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 0.260 | 1359895 | 99.83221 | Dry Soil | -2.346 | -0.883 1,463
Defect 0.659 [ 1360156 | 9953440 | Dry soil 1,121
TP after Defect TP 0.785 | 13.60243 | 99.83501 | Dry Soil | -1.954 | -0.941 1,013

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR =

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.659) / (0.26 - 0.785)
= 121 mv

~Show how to calculate over the line to remote carth voltage drop
= 10+8+13+3.4+ 1.6+ 1+0.8+0.6+0.6
- 390 mv

-Show how to calculate %IR
=39x100/1121

- 3%

-Show the contour of the voltgac gradient at the defect

BBI
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Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor |

21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

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

Ratchaburi Power Plant, Fuel

www.cpe-eng.co.th / e-mail

Elect

ity Generating Author
Pipeline DCVG Test Inspection Project.

cpe@cpe-eng.co.th

of Thailand.

Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter

: Current Interrupter

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

Defect No. Defect#07 at sta. 04700

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TS3-BBI sta, to: sta. 04785
Test Post No. before Defect 183 sta, Distance to Defect 40 m
Test Post No. after Defect BBL sta. Distance from Defect s m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect TP | 0260 [ 135985 [ 9953221 | Dry soil| -2.346 1463
Defect 0.700 | 13.60189 | 99.83457 | Dry Soil 1,086
TP afier Defect TP | 0785 | 1360243 | oos3s01 [ Dry soit| -1.954 | 0941 1013
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
IR 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.7) /(0.26 - 0.785)
= 1086 mV

~Show how to caleulate over the line to remote carth voltage drop

= 4443.6+5.6+2.4+1.6+1.2+140.6+0.4+0.4
= 212 mV

-Show how to calculate %IR
1.2x 100/ 1086
2 %

~Show the contour of the voltgac gradient at the defect
BBI

1
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Note/Comment :

TestBy | CPE | S Tanya | Supervisor |

21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#08 at sta. 04736

Pipeline Route Fuel Oil Pipeline

Section T183-BB1 from : sta. 04260 to: sta. 04785
Test Post No. before Defect 1s3 sta, Distance to Defect 476 m.
Test Post No. after Defect BBIL sta. Distance from Defect 49 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 0.260 | 1359895 | 99.83221 | Dry Soil | -2.346 | -0.883 1,463
Defect 0.736 | 13.60218 | 99.83472 | Dry Soil 1,055
TP after Defect TP 0.785 | 13.60243 | 99.83501 | Dry Soil | -1.954 | -0.941 1,013

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.736) / (0.26 - 0.785)
= 1055 mV

~Show how to calculate over the line to remote carth voltage drop
= 2.6+7+5+3.242.2+1.2+1+0.6+0.4+0.2+0.2
- 26 mv

-Show how to calculate %IR
=23.6x100/1055

- 2 %

-Show the contour of the voltgac gradient at the defect
BB1

Note/Comment :

21 March 2022

TestBy | CPE | S Tanya | Supervisor |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at sta. 04761

Pipeline Route Fuel Oil Pipeline

Section TS3-BBI sta. to: sta. 0:785
Test Post No. before Defect 183 sta Distance to Defect 00 m
Test Post No. after Defect BBL sta. Distance from Defect 4 m
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 0.260 [ 1359895 [ 9983221 | Dry Soit| -2.346 1.463
Defect 0761 | 13 9953456 | Dry Soil 1034
TP after Defect 10| 0785 [ 1360203 | 953501 | Dry st -1.954 | -0.941 1013

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 1463 - (1463 - 1013) x (0.26 - 0.761) / (0.26 - 0.785)
= 1034 mv

~Show how to caleulate over the line to remote carth voltage drop
= TH10+7+5+5+342.6+2.4+2+1+0.8+0.8+0.4+0.4
= 474 mV

-Show how to calculate %IR
=47.4x100/1034
= 5 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor |

21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section BBI-BB2 from:  sta. 0785 to: sta.
Interrupted Transformer Rectifier Data
No. [mnstatted Location GPS(WGS84) | Rated (do) put (de) while DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA Negative Cable 1359853 [ 90s002 | 100V | 304 [34.41 V[2037A] -
at Loading Station
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data
No. [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ signal Sterngth [>s00mv. Remarks
Point North | East | Type | "ON" ["OFF" (mV) &=
1 [ BBI 1360205 | 9953501 | Dry Soil] -1.954 [ -0.941 1013 Yes
3 ™ BB2 1360213 | 99.83650 | Dry Soil| -1.851 | -0.878 973 Yes

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion After surveying, we have found " No Defect point "

After surveying, we have found * 5 Defect points "

Graph DCVG Survey
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Measuring Point

sa. 04785 N= 1360245 E=  oomso about 0 m after BBl sta.  0+785
s, 04800 N= E= + about 15 m after BBl 0+785
s, 04870 N= E= about 85 m after BBl sta.  0+785
s, 0+880 N= E= omse about 95 m after BBl sta.  0+785
s, 04917 N= isemd E= about 132 m after BBl sta.  0+785

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at sta, 01785
Pipeline Route Fuel Ol Pipeline
Section BBI1-BB2 from : sta. 04785 to: sta. 04950
Test Post No. before Defect BBL sta. Distance to Defect 0 m.
Test Post No. after Defect BB2 sta. Distance from Defect 165 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 0.785 | 13.60243 | 99.83501 | Dry Soil | -1.954 | -0.941 1,013
Defect 0.785 | 13.60243 | 9983501 | Dry Soil 1,013
TP after Defect TP 0.950 | 1360213 | 99.83650 | Dry Soil | -1.851 | -0.878 973

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 1013 - (1013 - 973) x (0.785 - 0.785) / (0.785 - 0.95)
= 1013 mV

~Show how to calculate over the line to remote carth voltage drop
= 4.6+4+3.24221 8+1 8+1.8+16+1.6+1.4+10.8+0.6
- 264 mV

-Show how to calculate %IR
=264x100/1013

- 3%

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section BBI1-BB2 from:  sta. 0+785 to: sta.

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect02 at osta 04800
Pipeline Route Fucl Oil Pipeline
Section BBI-BB2 sta. 0:785 to: sta. 0:950
Test Post No. before Defect BBL sta. Distance to Defect 15 m
Test Post No. after Defect BB2 sta Distance from Defect 150 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 0785 [ 1360245 [ 9953501 | Dry Soit| -1.954 1013
Defect 0.800 | 1360240 | 9963514 | Dry soit 1009
TP after Defect 10| 0950 [ 1360213 | 9953650 | Dry soit] -1.851 | -0.878 973

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 1013 - (1013 - 973) x (0.785 - 0.8) /(0785 - 0.95)
= 1009 mV

~Show how to caleulate over the line to remote carth voltage drop
= 12418+15+7+5+5+4.2+2.2+1.8+1.2+1.4+1.2+0.8+0.8+0.8+0.8+0.8+0.8
= 78.8 mV

-Show how to calculate %IR
=78.8x100/1009
= 8 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 21 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect at  sta 04870
Pipeline Route Fuel Oil Pipeline
Section BBI-BB2 sta. 04785 to: sta. 0:950
Test Post No. before Defect BBL sta, Distance to Defect 8  m
Test Post No. after Defect BB2 sta, Distance from Defect 0 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 0785 | 13.60203 [ o9s3501 [ Dry soil| -1.954 | -0.941 1013
Defect 0.870 | 1360229 | 9983577 | Dry Soil 992
TP afier Defect 12| 0950 [ 1360213 | 9953650 | Dry soit] -1.851 [ -0.878 973
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1013 - (1013 - 973) x (0.785 - 0.87) / (0.785 - 0.95)
= 92 mv

~Show how to calculate over the line to remote carth voltage drop
= 12418422+ 1.6+1.2+ 1+0.8+0.8+0.8+0.4+0.2+0.2
- 156 mv

-Show how to calculate %IR
=15.6x100/992

- 2 %

-Show the contour of the voltgac gradient at the defect

BBI
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 22 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at  sta 0917
Pipeline Route Fuel Oil Pipeline
Section BBI-BB2 sta. 04785 to: 04950
Test Post No. before Defect BBL sta, Distance to Defect m.
Test Post No. after Defect BB2 sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 0785 | 13.60203 [ 0983501 [ Dry soil| -1.954 | -0.941 1013
Defect 0917 | 1360214 | 9983619 | Dry Soil 981
TP afier Defect 12| 0950 [ 1360213 | 9953650 | Dry soit] -1.851 [ -0.878 973
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1013 - (1013 - 973) x (0.785 - 0.917) / (0.785 - 0.95)
= 981 mV

~Show how to calculate over the line to remote carth voltage drop
= 0.8+1.2411+0.8+0.4+0.4+0.4+0.4+0.4+0.6+0.6+0.4
- 84  mv

-Show how to calculate %IR
=8.4x100/981

- %

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 22 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#04. at  osta 04880
Pipeline Route Fuel Oil Pipeline
Section BBI-BB2 sta. 04785 to: sta. 0:950
Test Post No. before Defect BBL sta, Distance to Defect 9% m
Test Post No. after Defect BB2 sta, Distance from Defect 0 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type [ "ON" [ "OFF"| (V)
TP before Defect TP | 0785 | 13.60203 [ o950t [ Dry soil| -1.954 | -0.941 1013
Defect 0.880 [ 13 99,5355 | Dry Soil 990
TP afier Defect 12| 0950 [ 1360213 | 9953650 | Dry soit] -1.851 [ -0.878 973
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
%IR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 1013 - (1013 - 973) x (0.785 - 0.88) / (0.785 - 0.95)
= 90 mv

~Show how to calculate over the line to remote carth voltage drop
= 3424+ 1.248+0.6+0.6+0.4+0.4+0.4
- 170 mv

-Show how to calculate %IR
=17x100/990

= 2 %

-Show the contour of the voltgac gradient at the defect

7— -3
o ‘ N4
BBI
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 22 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section BB2-TS4 from:  sta. 04950 to: st 15070
Interrupted Transformer Rectifier Data
No. [mstalied| Location GPS(WGS84) | Rated (do) put (de) while DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA Negaive Cable 1359853 [ 90s002 | 100V | 30 [34.41 V[2037A] -
at Loading Station
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data
No. [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ Signal Sterngth [>s00mv. Remarks
Point North [ East | Type | "ON" | "OFF", (mV) &=3
1 ™ BB2 1360213 | 99.83650 | Dry soil| -1.851 | -0.878 973 Yes
3 i TS4 1360219 | 9983761 | Dry Soil| -1.852 | -0.924 928 Yes

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion After surveying, we have found " No Defect point "
After surveying, we have found * 3 Defect points "
Graph DCVG Survey
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BB2 TS4
Measuring Point

1 Defect about sta. 0+985 N= E=  99836s1 about 35 m. after BB2 sta. 0+950
2 Defect about sta. 14025 N= E= 983718 about 75 m. after BB2 sta. 0+950
3 Defect about sta. 14059 N= E= 9983749 about 109 m. after BB2 sta. 0+950

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Elect
Ratchaburi Power Plant, Fuel

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Section BB2-TS4 from : sta, to sta.  1+070
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

Defect No. Defect#02 at sta. 14025

Pipeline Route Fuel Oil Pipeline

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Section BB2-TS4 from: st 0950 to: sta.  1:070
Test Post No. before Defect BB2 sta, Distance to Defect 5 m
Test Post No. after Defect T84 sta. Distance from Defect 45 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 0950 | 1360213 [ 9953650 | Dry soil| -1.851 | -0.878 973
Defect 1.025 [ 13600222 [ 9953715 | Dry Soit 945
TP afier Defect 1P| 1070 | 1360219 [ 9053761 [ Dry soit| -1.852 | 0924 928
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=973 - (973 -928) x (0.95 - 1.025)/ (0.95 - 1.07)
= 945 mv

~Show how to calculate over the line to remote carth voltage drop
= B5 41441 240.8+0.6+0.6+0.4+0.4+0.4+0.240.2+0.2
- 24 mv

-Show how to calculate %IR
=23.4x100/945

- 2 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya

| Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

Defect No. Defect#01 at sta.  0:985

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section BB2-TS4 sta. 0:950 to: sta. 12070
Test Post No. before Defect B2 sta, Distance to Defect 3 m
Test Post No. after Defect sta, Distance from Defect s m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 0950 | 1360213 [ 9983650 | Dry soil| -1.851 | -0.878 973
Defect 0.985 | 1360222 | 99 53651 | Dry Soil 960
TP afier Defect 1P| 1070 | 1360219 [ oos3761 [ Dry soit| -1.852 | 0924 928
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
IR X_|16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=973 - (973 -928) x (0.95 - 0.985) / (0.95 - 1.07)
= 960  mV

~Show how to caleulate over the line to remote carth voltage drop
0+60+81+50+50+20+15+6+4.2+4+1.8+1+0.8+0.6+0.6+0.4+0.2+0.2
= 315.8 mV

-Show how to calculate %IR
15.8x 100/ 960
= 3%

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya

| Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

Defect No. Defect#03 at sta. 14059

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section BB2-TS4 sta. 04950 to: sta. 12070
Test Post No. before Defect B2 sta, Distance to Defect 100 m
Test Post No. after Defect sta, Distance from Defect n om
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect T | 0950 | 1360213 [ 9953650 | Dry soil| -1.851 | -0.878 973
Defect 1.059 [ 1360217 [ 9953749 | Dry soit 932
TP afier Defect 1| 1070 | 1360219 [ o0s3761 [ Dry soit| -1.852 | 0924 928
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
IR 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=973 - (973 -928) x (0.95 - 1.059) / (0.95 - 1.07)
= 932 mv

~Show how to caleulate over the line to remote carth voltage drop
= L4+2+1+1.6+5+2.6+1.2+1.2+0.8+0.8+0.6+0.4+0.2+0.2+0.2
= 19.2 mV

-Show how to calculate %IR
=19.2x100/932
2 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya

| Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th




CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG COATING SURVEY.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS4-TSS from: sta. 1+070 to: sta. 1425

1 TA Negative Cable 1350853 | 9982002 [ 100V [ 30 A 3441 V[2037A[ -

| | | atLoading Station | | | | | | |

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

1 TP TS4 13.60219 | 99.83761 [ Dry Soil [ -1.718 | -0.944 774

L3 [ | 55 | 1360130 | 90:84076 | Dry soit| -1.705 | -0.981 | 724

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found * 9 Defect points "
Graph DCVG Survey
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1 Defect about sta. 1+101 N= 1360200 E= 9953788 about 31 m. after TS4 sta. 1+070
2 Defect about sta. 14119 N= 1360205 E= 998384 about 49 m. after TS4 sta. 14070
3 Defect about sta. 14136 N= 1360201 E= 9983819 about 66 m. after TS4 sta. 14070
4 Defect about sta. 1+148  N= 1360199 E= 9953830 about 78 m. after TS4 sta. 1+070
5 Defect about sta. 14160  N= 1360195 E= 9983840 about 90 m. after TS4 sta. 14070
6 Defe bout sta. 14203  N= 1360155  E= 9953879 about 133 m. after TS4 sta. 1+070
7 Defect about sta. 14213 N= 1360184 E= 9983888 about 143 m. after TS4 sta. 14070
8 Defect about sta. 14251 N= 1360176 E= 9983922 about 181 m. after TS4 sta. 14070
9 Defect about sta. 1+419  N= 1360130 E= 9934070 about 349 m. after TS4 sta. 1+070

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect01 at  sta 14101

Pipeline Route Fuel il Pipeline

Section TS4-TS5 from:  sta. 1070 to: sta. 14425
Test Post No. before Defect TS4 sta. 14070 Distance to Defect 3 m
Test Post No. after Defect TS5 sta. 14425 Distance from Defect 324 m.

TP before Defect | 1070 | 1360219 | 953761 | Dry Soil 774
| Defect | 1101 | 1360209 | 9953785 | Dry soit | | 770
| tPanerDefect | tp | 1425 | 160130 | 9984076 | Dry soit| -1.705 | -0.081 | 724
Measuring Point : TP=Test Post. R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth yoltage drop =
VIR =

Severity =

> 61% Very high
-Show how to calculate signal strength at the defect

=774 -(774-724) x (107 - 1.101)/ (107 - 1.425)

= 7 mv

-Show how to calcul: the line to th volt ds
= 10+12+20+10+5+4.8+3+1.2+1
= 67.0 mV

-Show how to calculate %IR
=67x100/770
= 9 %

~Show the contour of the voltgae gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 22 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuS0, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS4-TSS from: sta. 14070 to: sta. 1425

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 18 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuS0, Reference Electrode

Defect No. Defect#02 at  osta 14119

Pipeline Route Fuel Oil Pipeline

Section TS4-TS5 from:  sta. 12070 to: sta, 1425
Test Post No. before Defect T4 sta. 14070 Distance to Defect 49 m
Test Post No. after Defect 85 sta, 1425 Distance from Defect 306 m

TP before Defect ™ 1360219 | 9983761 | Dry Soil | -1.718 | 0. 774
| Defect | | 1119 | 1360205 | 99.53504 | ry soit | 767
| teanerDefect | tp | 1425 | 1360130 | 9984076 | Dry soit| -1.705 | -0.081 | 724 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low
%IR 16-35% Medium
| |36-60%High
> 61% Very high
~Show how to calculate signal strength at the defect
=774-(774-724) x (107 - 1.119) / (1.07 - 1.425)
- 767 mv
~Show how to caleul the line to th voltage drop
= 75+50+40+30+10+5.6
- 2006 mv
~Show how to calculate %IR
=210.6x 100/ 767
- 27 %
~Show the contour of the voltgac gradient at the defect
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 22 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Ratchaburi Power Plant, Fuel

Elect

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE™™™

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

nd.

Electricity Generating Authority of Th

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMEN

Defect No. Defecti

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Section T84-TSS sta, 14070 to: sta. 14425
Test Post No. before Defect sta. Distance to Defect 66 m.
Test Post No. after Defect sta. Distance from Defect 289 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 1.070 | 13.60219 | 99.83761 | Dry Soil| -1.718 | -0.944 774
Defect 1.136 | 13.60201 | 9983819 | Dry Soil 765
TP after Defect TP 1.425 | 1360130 | 99.84076 | Dry Soil | -1.705 | -0.981 724

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR =

~Show how to calculate signal strength at the defect
=774 - (774-724) x (107 - 1.136)/ (1.07 - 1.425)
= 765 mv

~Show how to calculate over the line to remote carth voltage drop
= 6AHTHLE+ L6+ 142.4H]6+1+ 1 141+0.8+0.8+0.6+0.6+0.4+0.4
- 32 mv

-Show how to calculate %IR
=33.2x100/765

- 4 %

-Show the contour of the voltgac gradient at the defect

TS5
1
8. | 2
7— -3
6" ‘ e
5
TS4

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

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

Ratchaburi Power Plant, Fuel

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Elect

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#05 at sta. 14160

Pipeline Route Fuel Oil Pipeline
Section TS4-TSS

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

sta. 14070 to: sta. 14425

Test Post No. before Defect sta. Distance to Defect 90 m.
Test Post No. after Defect sta. Distance from Defect 265 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 1.070 | 13.60219 | 99.83761 | Dry Soil| -1.718 | -0.944 774
Defect 1.160 | 136 99.83840 | Dry Soil 761
TP after Defect TP 1.425 | 1360130 | 99.84076 | Dry Soil | -1.705 | -0.981 724

Measuring Point : TP=Test Post, R=Riser

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop = mV Severity = < 15% Low
IR = X 16-35% Medium

36-60% High
> 61% Very high

-Show how to calculate signal strength at the defect

=774 - (774 -724) x (1.07 - 1.16) / (1.07 - 1.425)

= 761 mV

-Show how to calculate over the line to remote carth voltage drop

=40+30+15+12+8+5.6 +6.4+2.8+2+1.6+1.6+1.4+1+0.8+0.8+0.6+0.6+0.4+0.4

= 131.0 mV

-Show how to calculate %IR

=131x100/761

= 17 %

-Show the contour of the voltgae gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT

Defect No. Defect#04 at sta, 14148

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TS4TSS from:  sta. 13070 to: sta.  1:425
Test Post No. before Defect sta. Distance to Defect 8 m
Test Post No. after Defect sta. Distance from Defect 277 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 1070 [ 130219 [ 993761 | Dry Soit| -1.718 774
Defect 1.148 | 1360199 [ 9953530 | Dry Soil 763
TP after Defect 10| 1425 [ 1360130 | 95407 | Dry st -1.705 | -0.981 724

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR

~Show how to calculate signal strength at the defect
=774 -(774-724) x (107 - 1.148) / (107 - 1.425)
= 763 mv

~Show how to caleulate over the line to remote carth voltage drop
= 10+12+3.8+4.4+2.6+2+1.8+1.6+0.8+0.8+0.8+0.6
= 412 mV

-Show how to calculate %IR
1.2x100/763
= 5 %

~Show the contour of the voltgac gradient at the defect
TS5

NA

\
\g;

N
|

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor

| 22 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

Electricity Generating Authority of Th

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMENT

Defect No. Defect#06 at sta. 1

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TS4-TSS from: sta. 13070 to: sta.  1:425
Test Post No. before Defect sta. Distance to Defect 133 m
Test Post No. after Defect sta. Distance from Defect 222 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 1070 [ 1360219 [ 993761 | Dry Soit| -1.718 774
Defect 1.203 [ 1360185 | 9953879 | Dry soil 755
TP after Defect 10| 1425 [ 136030 | 95407 | Dry st -1.705 | -0.981 724

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR

~Show how to calculate signal strength at the defect
=774 - (774-724) x (107 - 1.203)/ (1.07 - 1.425)
= 755 mv

~Show how to caleulate over the line to remote carth voltage drop
= 16+10+9+9+3.8+4.4+3+2.8+1.8+2.8+1+0.8+0.6+0.6+0.6+0.2+0.2+0.2
= 66.8 mV

-Show how to calculate %IR
=66.8x100/755
= 9 %

~Show the contour of the voltgac gradient at the defect
TS5

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor | 18 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th




C PE and Service Elect of Thailand. CPE and Service Electricity Generating Authority of Th:

ity Generating Authol nd.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Pipeline DCVG Test Inspection Project. 164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet. Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT CATHODIC PROTECTION DCVG DEFECT MEASUREMENT
TEST INSTRUMEN : DCVG Survey Meter TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter : Current Interrupter
: Digital Multimeter Fluke 189 : Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode : Cu/CuSO, Reference Electrode
Defect No. Defect#07 at sta, 14213 Defect No. Defect#08 at sta, 14251
Pipeline Route Fuel Ol Pipeline Pipeline Route Fuel Oil Pipeline
Section T84-TSS sta, 14070 to: sta. 14425 Section TS4-TSS from : sta, 14070 to: sta. 14425
Test Post No. before Defect sta. Distance to Defect 143 m. Test Post No. before Defect sta. Distance to Defect 181 m.
Test Post No. after Defect sta. Distance from Defect 212 m. Test Post No. after Defect sta. Distance from Defect 174 m.
Defect Signal Strength Data Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks Location Messuring  Sta. | GPS(WGS84) | Ground | PIS Potential () | Signal Sterngth Remarks
Point North | East Tme "ON" | "OFF"" (mV) Point North | East Tme "ON" | "OFF"" (mV)
TP before Defect TP 1.070 | 13.60219 | 99.83761 | Dry Soil| -1.718 | -0.944 774 TP before Defect TP 1.070 | 13.60219 | 99.83761 | Dry Soil | -1.718 | -0.944 774
Defect 1213 | 1360184 | 09.5358% | Dry Soil 754 Defect 1251 | 1360176 [ 99.53922 | Dry Soit 749
TP after Defect TP 1.425 | 1360130 | 99.84076 | Dry Soil | -1.705 | -0.981 724 TP after Defect TP 1.425 | 13.60130 | 9984076 | Dry Soil | -1.705 | -0.981 724
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = x_|<15% Low Over the line to remote earth voltage drop = mv Severity = x__|<15% Low
IR = 16-35% Medium %IR = 16-35% Medium
36-60% High 36-60% High
> 61% Very high > 61% Very high
-Show how to calculate signal strength at the defect ~Show how to calculate signal strength at the defect
=774 - (774 - 724) x (1.07 - 1.213) / (1.07 - 1.425) =774 - (774 - 724) x (1.07 - 1.251) / (1.07 - 1.425)
= 754 mV = 749 mV
-Show how to calculate over the line to remote carth voltage drop -Show how to calculate over the line to remote carth voltage drop
=4.8+10+20+10+5 5+4.4+4+4+3.6+2.2+ 1.8+1.8+1.6+1.6+1.8+1.2+0.8+0.8 = 1.8+3+3+3.8+4+2.8+2.2+1.8+1.6+ 1. 4+1+1+1+1+1+0.8+0.8+0.6+0.4+0.4
= 89.4 mV = 334 mV
-Show how to calculate %IR -Show how to calculate %IR
=89.4x100/754 =33.4x100/749
= 12 % - 4w
-Show the contour of the voltgae gradient at the defect -Show the contour of the voltgae gradient at the defect
TS5
1
8\ | / 2
7= @W -3
o ‘ N
5 5
TS4 TS4
Note/Comment : Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 18 March 2022 | TestBy | CPE | S Tanya | Supervisor | 18 March 2022
T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Elect of Thailand. CPE and Service Electricity Generating Authority of Th:

ity Generating Author nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project. 164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet. Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter : Current Interrupter

+ Digital Multimeter Fluke 189 + Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode : Cu/CuSO, Reference Electrode
Defect No. Defect#09 at  sta 14419 Pipeline Route Fuel Oil Pipeline
Section TS5-TS6 from:  sta. 14425 to: sta. 14840
Pipeline Route Fuel Oil Pipeline
Section TS4-TS5 sta. 12070 to: sta.  1:425 Interrupted Transformer Rectifier Data
Test Post No. before Defect sta, Distance to Defect 49 m No. [installed| Location GPS(WGS84) | Rated (do) put (de) while DCVG Remarks
Test Post No. after Defect sta, Distance from Defect 6 m Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA Negaive Cable 1359853 [ 90s002 | 100V | 30 [34.41 V[2037A] -
Defect Signal Strength Data at Loading Station
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 1070 [ 1360219 [ 9953761 [ Dry soil| -1.718 | -0.944 774 Signal Strength Data
Defect 1.419 [ 1360130 [ 9953070 [ Dry soit 725 No. [Measuring] Location GPS(WGS84) [ Ground | Pss Potential (v) | Signal Sterngth [>s00my Remarks

TP afier Defect 1P| 1.425 [ 1360130 | 998407 | Dry soit] -1.705 | -0.981 724 Point North | East | Type | "ON" ["OFF" () A

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete 1 ™ Ss 1360130 | 99,5076 | Dry Soil] 1705 [ -0.981 724 Yes
3 i 16 1360207 [ 9984447 | Dry soit| -1.579 | 0943 636 Yes
Over the line to remote earth voltage drop = mv Severity = X |<15% Low Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
VIR = 16-35% Medium
36-60% High conclusion After surveying, we have found " No Defect point "
> 61% Very high After surveying, we have found " 2 Defect points "

~Show how to calculate signal strength at the defect

=774 -(774-724) x (107 - 1.419)/ (107 - 1.425) Graph DCVG Survey
= 725 mv )
2 1,000
c
~Show how to calculate over the line to remote carth voltage drop = —
= 246+4+ 1 8HIH0.8+0.6+0.4+0.4+0.2+0.2+0.2 g —
= 176 mv Z
g
~Show how to calculate %IR @
=17.6x100/725 0 Te5 Ts6
- 2w
s Measuring Point
-Show the contour of the voltgae gradient at the defect
1 Defect about sta. 14476 N= E- about 51 m. afler TS5  sta. 14425
2 Defect about sta. 14505 N= E= 9984149 about 80 m. after TS5 sta. 14425

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 18 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG COATING SURVEY.

TEST INSTRUMENT : DCVG Survey Meter

Pipeline Route Fuel Oil Pipeline

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Section TS5-TS6 from : sta. 14425 to: sta. 14840
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 18 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

ity Generating Authority of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at  sta 14505

Pipeline Route Fuel Oil Pipeline

Section TS5-TS6
Test Post No. before Defect TS5 sta, 1425
Test Post No. after Defect Ts6 sta. 14840

TP before Defect

1360130 [ 99.84076 | Dry Soil

from:  sta 12425 to: sta. 1:840
Distance to Defect 80 m
Distance from Defect 35 m

-1.705 724

| Defect

| 1505 | 1360129 | 900149 | Dry soit |

707

| TP afier Defect

|
| 1p | 1.840 [ 1360207 [ 0950447 | Dry soit] -1.579 | -0.943 | 636

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth yoltage drop =
VIR =

-Show how to calculate signal strength at the defect
=724 - (724 - 636) x (1425 - 1.505) / (1.425 - 1.84)
= 07 mv

-Show how to calcul: the line to th volt ds

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Severity =

> 61% Very high

= 13474744 4+442.65 1L8+1.81.6+1.6+1+140.8+0.6+0.4+0.4+0.4+0.2+0.2

= 498 mV
-Show how to calculate %IR
=49.8x100/707

= 7 %

~Show the contour of the voltgae gradient at the defect

Note/Comment :

TestBy | CPE. | S Tanya

| Supervisor | 18 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

164/620 Moo 1, Bangkruy-Sainoi Rd.,

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT
TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect01 at  sta 14476

Pipeline Route Fuel Oil Pipeline

Section TS5-TS6 from:  sta, 12425 to: sta. 14840

Test Post No. before Defect TS5 sta, 14425 Distance to Defect sL m

Test Post No. after Defect TS6 sta. 14840 Distance from Defect 364 m.

TP before Defect

1360130 [ 99.84076 | Dry Soil

724

| Defect

| 1476 | 1360128 | 00123 | ry soit |

713

| TP afier Defect

|
| 1p | 1.840 [ 1360207 [ 0950447 | Dry soit] -1.579 | -0.943 | 636

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth yoltage drop =
IR

-Show how to caleulate signal strength at the defect
=724 - (724 - 636) x (1425 - 1.476) / (1.425 - 1.84)
= 73 mv

-Show how to calcul: the line to th volt ds
= 0.6+1.6+1.2+140.8+0.6+0.6+0.4+0.4+0.4+0.240.240.2
= 82 mv

-Show how to calculate %IR.
=82x100/713
= 1%

~Show the contour of the voltgac gradient at the defect
TS6

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Severity =

> 61% Very high

TestBy | CPE. | S Tanya

| Supervisor | 18 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

164/620 Moo 1, Bangkruy-Sainoi Rd.,

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG COATING SURVEY.
TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289
: Cw/CuS0, Reference Electrode
Pipeline Route Fuel Oil Pipeline
Section TS6-TS7 from : sta. 14840 to: sta. 24120

1 TA Negative Cable

| | | atLoading Sttion | |

Installed Type

~Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

S TS6 1360207 | 99 84447 | Dry Soil| -1.535 | -0.716 819
I 57 | 13.6027s | 9054695 | Dry soit| 1542 | -0.837 | 705 |

Measuring Point : TP=Test Post, R=Riser

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found " 10 Defect points "
Graph DCVG Survey

£ 1,000

g —

=

H -

H

Z

3

E

5

L

0
TS6 TS7
Measuring Point

1 Defect about sta. 14869 N= 1360210 E= 9954473 about 29 m. after TS6 sta. 1+840
2 Defect about sta. 14892 N= 1360219 E= 9984493 about 52 m. after TS6 sta. 14840
3 Defect about sta. 14925 N= 1360220 E= 9984522 about 85 m. after TS6 sta. 14840
4 Defect about sta. 14937  N= 1360230 E= 9984533 about 97 m. after TS6 sta. 1+840
5 Defect about sta. 14949 N= 1360233 E= 9984544 about 109 m. after TS6 sta. 14840
6 Defect about sta. 14954  N= 1360235 E= 994548 about 114 m. after TS6 sta. 1+840
7 Defect about sta. 14973 N= 1360240 E= 9984565 about 133 m. after TS6 sta. 14840
8 Defect about sta. 14982 N= 1360244 E= 9984572 about 142 m. after TS6 sta. 14840
9 Defect about sta. 2+011 N= 1360250 E= 99384595 about 171 m. after TS6 sta. 1+840
10 Defect about sta. 24025 N= 1360253 E= 9984611 about 185 m. after TS6 sta. 14840

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS6-TS7 from: sta. 14840 to: sta. 24120

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at  osta 14892
Pipeline Route Fuel Oil Pipeline
Section TS6-TS7 sta. 14840 to: sta.
Test Post No. before Defect TS6 sta, Distance to Defect 2 m
Test Post No. after Defect 187 sta. Distance from Defect 28 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 1840 | 1360207 [ 9980447 [ Dry soil| -1535 | 0.716 819
Defect 1.892 | 13.60219 | 99.84493 | Dry Soil 798
TP afier Defect TP | 2120 | 1360278 [ 984603 [ Dry soit| -1.542 | 0837 705
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.892)/ (1.84 - 2.12)
= 98 mv

~Show how to calculate over the line to remote carth voltage drop
= 12444342416+ 1+1+0.8+0.6+0.6+0.6+0.6+0.4+0.4+0.4+0.4+0.4
= 190 mv

-Show how to calculate %IR
=19x100/798

= 2 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf01. at osta 13869
Pipeline Route Fucl Oil Pipeline
Section TS6TS7 from:  sta. 13840 to: sta. 2+120
Test Post No. before Defect sta. Distance to Defect 2 m
Test Post No. after Defect sta. Distance from Defect 251 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 1840 [ 1360207 | 9954447 | Dry soit| -1.535 | -0.716 819
Defect 1.869. | 13.60210 | 9954473 | Dry Soil 807
TP after Defect 12| 2120 [ 10278 | 995469 | Dry soit] -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.869) / (1.84 - 2.12)
= 807 mv

~Show how to caleulate over the line to remote carth voltage drop
= 14+10+8+4.4+4+2.6+1.8+1.6+1.2+1+1+0.6+0.4+0.4+0.2+0.2+0.2+0.2+0.2
= 52.0 mV

-Show how to calculate %IR
=52x100/807

= 6 %

~Show the contour of the voltgac gradient at the defect

TS7
1

s |2

77— -3

o \\4
5
TS6

Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#03 at osta 12925
Pipeline Route Fucl Oil Pipeline
Section TS6TS7 from:  sta. 13840 to: sta. 2+120
Test Post No. before Defect sta. Distance to Defect 85 m
Test Post No. after Defect sta. Distance from Defect 195 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 1840 [ 1360207 | 9954447 | Dry soit| -1.535 | -0.716 819
Defect 1925 | 1360220 | 9054522 | Dry soil 784
TP after Defect 12| 2120 [ 10278 | 995469 | Dry soit] -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.925)/ (1.84 - 2.12)
= 74 mv

~Show how to caleulate over the line to remote carth voltage drop
= 0.61242+ 1+0.8+0.8+0.6+0.6+ 1.4+ 1H0.8+0.8+0.6+0.4+0.4+0.2+0.2+0.2
- 144 mv

-Show how to calculate %IR
=14.4x100/784
2 %

~Show the contour of the voltgac gradient at the defect
TS7

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#04 at sta, 12937
Pipeline Route Fuel Ol Pipeline
Section T1S6-TS7 sta. 14840 to: sta.
Test Post No. before Defect TS6 sta. Distance to Defect 97 m.
Test Post No. after Defect 187 sta. Distance from Defect 183 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 1.840 | 13.60207 | 99.84447 | Dry Soil | -1.535 | -0.716 819
Defect 1.937 | 13.60230 | 99.84533 | Dry Soil 780
TP after Defect TP 2.120 | 1360278 | 99.84693 | Dry Soil | -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.937)/ (1.84 - 2.12)
= 70 mv

~Show how to calculate over the line to remote carth voltage drop
= L8161 2H1H0.8+0.8+0.8+0.8+0.6+0.6+0.6+0.6+0.6+1+ 1+1+0.8+0.8+0.6+0.4
- 174 mv

-Show how to calculate %IR
=17.4x100/780

= 2 %

-Show the contour of the voltgac gradient at the defect

187
1
]
7— —3
6 ‘ g
5
TS6
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#06 at sta, 11954
Pipeline Route Fuel Ol Pipeline
Section T186-TS7 sta. 14840 to: sta.
Test Post No. before Defect TS6 sta. Distance to Defect 114 m.
Test Post No. after Defect 187 sta. Distance from Defect 166 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 1.840 | 13.60207 | 99.84447 | Dry Soil | -1.535 | -0.716 819
Defect 1.954 | 13.60235 | 99.84548 | Dry Soil 773
TP after Defect TP 2.120 | 1360278 | 99.84693 | Dry Soil | -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=819~ (819-705) x (184 - 1.954)/ (1.84 - 2.12)
= 7 mv

~Show how to calculate over the line to remote carth voltage drop
= 15454442241 4+0.8+0.4+0.4+0.4+0.2+0.2+0.2
- 302 mv

-Show how to calculate %IR
=30.2x100/773

- 4 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf05 at osta 12949
Pipeline Route Fucl Oil Pipeline
Section TS6TS7 from:  sta. 13840 to: sta. 2+120
Test Post No. before Defect sta. Distance to Defect 109 m
Test Post No. after Defect sta. Distance from Defect 171 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 1840 [ 1360207 [ 9984447 | Dry soil| -1.535 819
Defect 1949 | 13 9984541 | Dry Soil 775
TP after Defect 12| 2120 [ 10278 | 995469 | Dry soit] -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.949) / (1.84 - 2.12)
= 75 mv

~Show how to caleulate over the line to remote carth voltage drop
=4.8+4.6+2.8+2+1.6+0.6+0.8+1+1+0.8+0.8+0.6+0.4+0.4+0.4+0.2+0.2+0.2
= 232 mV

-Show how to calculate %IR
=232x100/775
= 3%

~Show the contour of the voltgac gradient at the defect
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect07 at osta 12973
Pipeline Route Fucl Oil Pipeline
Section TS6TS7 from:  sta. 13840 to: sta. 2+120
Test Post No. before Defect sta. Distance to Defect 133 m
Test Post No. after Defect sta. Distance from Defect 147 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 1840 [ 1360207 [ 9984447 | Dry soil| -1.535 819
Defect 1.973 | 1360200 | 9034565 | Dry Soil 765
TP after Defect 12| 2120 [ 10278 | 995469 | Dry soit] -1.542 | -0.837 705

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.973)/ (1.84 - 2.12)
= 765 mv

~Show how to caleulate over the line to remote carth voltage drop
= 0.6+1+4+7+6+3+1.2+1.6+0.8+0.4+0.4+0.2+0.2+0.2.
= 26.6 mV

-Show how to calculate %IR
=26.6x100/765
= 3%

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#08 at osta 1982

Pipeline Route Fuel Oil Pipeline

Section TS6-TS7 from:  sta. 1840 to: sta. 2+120
Test Post No. before Defect TS6 sta. 14840 Distance to Defect 142 m
Test Post No. after Defect 187 sta. 2:120 Distance from Defect B8 m

TP before Defect 1360207 | 9984447 | Dry Soil 819
| Defect | | 1982 | 1360204 | 9950572 | Dry st | | 761
| teanerDefect | tp | 2.120 | 1300278 | 9054693 | Dry soit| -1.542 [ -0.837 | 705

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth yoltage drop =
VIR =

Severity =

> 61% Very high
-Show how to calculate signal strength at the defect
=819~ (819-705) x (1.84 - 1.982) / (1.84 - 2.12)

= 761 mv

-Show how to calcul: the line to th volt drop
= BHTHA3 816+ 1.2+ 140.6+0.6+0.6+0.4+0.4+0.2+0.2+0.2

= 298  mV

-Show how to calculate %IR
=29.8x100/761
- 4%

~Show the contour of the voltgae gradient at the defect

Note/Comment :

23 March 2022

TestBy | CPE | S Tanya | Supervisor |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#10 at  sta,

Pipeline Route Fuel Oil Pipeline

Section TS6-TS7 from: sta. 14840 to: sta. 2+120
Test Post No. before Defect TS6 sta. 14840 Distance to Defect 185 m
Test Post No. after Defect Is7 sta.  2+120 Distance from Defect 95 m.

TP before Defect 13.60207 | 99.84447 [ Dry Soil | -1.535

| Defect | | 2025 1360253 | 900611 | ry soit|

|
| teanerDefect | tp | 2.120 | 1300278 | 9054693 | Dry soit| -1.542 [ -0.837 | 705

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low

%IR = | [16-35% Medium

| |36-60%High
> 61% Very high

~Show how to calculate signal strength at the defect
=819-(819-705) x (1.84 - 2.025) / (1.84 -2.12)
- 44 mv
~Show how to caleul the line to th voltage drop
= 1742047+ 5134251 2H0.842.8+4. 242,441 4422161451 2+1+0.8+0.6+0.4
- 8.0 mv

-Show how to calculate %IR
=86x 100/ 744
= 2 %

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

164/620 Moo 1, Bangkruy-Sainoi Rd.,

Electricity Generating Authority of Thailand.

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT
TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at  osta 24011

Pipeline Route Fuel Oil Pipeline

Section TS6-TS7 from:  sta 14840 to: sta. 2+120

Test Post No. before Defect TS6 sta. 14840 Distance to Defect 1 om

Test Post No. after Defect 187 sta. 2:120 Distance from Defect 109 m

TP before Defect 1.840 | 1360207 | 9983447 | Dry Soil 819
| Defect | | 2011 | 1360250 | 99.8459% | ry soit | | 749 |
| teanerDefect | tp | 2.120 | 1360278 | 9054693 | Doy soit| -1.542 [ -0.837 | 705 |

Measuring Point : TP=Test Post, R=Riser
Over the line to remote earth yoltage drop =

%IR

-Show how to caleulate signal strength at the defect
=819~ (819-705) x (1.84 - 2.011)/ (1.84 - 2.12)
= 749 mv

-Show how to calcul: the line to th volt ds

= 243+4.244.842.6+2.6+ 1+1+0.8+0.8+1.2+140.8+0.8+0.6+0.6+0.4+0.4+0.4+0.4

= 294 mv

-Show how to calculate %IR
=29.4x100/749
- 4%

~Show the contour of the voltgac gradient at the defect

TS7
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Note/Comment :

Severity =

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

> 61% Very high

TestBy | CPE. | S Tanya

Supervisor | 23 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

164/620 Moo 1, Bangkruy-Sainoi Rd.,

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG COATING SURVEY.
TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode
Pipeline Route Fuel Oil Pipeline
Section TS7-TS8 from : sta. 24120 to: sta. 24635

1 TA Negative Cable

| | | atLoading Sttion | |

Installed Type

~Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

S Ts7 1360275 | 9984693 | Dry Soil | -1.542 | -0.837 705
I S8 | 1360186 [ 9085152 | Dry soit| 1303 | -0.693 | 610 |

Measuring Point : TP=Test Post, R=Riser

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found " S Defect points "
Graph DCVG Survey
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Measuring Point

1 Defect about sta. 2+439  N= 1360192 E= 9984974 about 319 m. after TS7 sta. 2+120
2 Defect about sta. 2+486  N= 1360152 E= 9985016 about 366 m. after TS7 sta. 2+120
3 Defect about sta. 2+591 N= 1360181 E= 9985113 about 47 m. after TS7 sta. 2+120
4 Defect about sta. 2+617 N= 1360156 E= 9955137 about 497 m. after TS7 sta. 2+120
5 Defect about sta. 2+625  N= 1360184 E= 9985144 about 505 m. after TS7 sta. 2+120

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline
Section TS7-TS§ from: sta. 24120 to: sta. 24635

Note/Comment :

Test By

| CPE | S Tanya | Supervisor | 23 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#02 at  osta 24486
Pipeline Route Fuel Oil Pipeline
Section TST-TS8 sta, 24120 to: sta. 24635
Test Post No. before Defect 187 sta, Distance to Defect 366 m
Test Post No. after Defect 188 sta. Distance from Defect 149 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 2120 | 1360278 [ 9984693 | Dry soil| -1542 | 0837 705
Defect 2486 | 130152 | 995016 | Dry Soil 637
TP afier Defect TP | 2635 | 1360186 | oossisa [ ry soit| -1303 | 0693 610

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=705 - (705 - 610) x (2.12 - 2.486) / (2.12 - 2.635)
= 67 mv

~Show how to calculate over the line to remote carth voltage drop
= 22412+ 140.8+0.8+0.6+0.2+0.2
- 70 mv

-Show how to calculate %IR
=7x100/637

- %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectf01. at osta 20439
Pipeline Route Fucl Oil Pipeline
Section TS7-TS8 sta. to sta. 2:635
Test Post No. before Defect sta. Distance to Defect 39 m
Test Post No. after Defect sta. Distance from Defect 196 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 2.120 [ 1360278 | 99,5469 | Dry soil| -1.542 | -0.837 705
Defect 2.439 | 1360192 | 998974 | Dry soit 646
TP after Defect 10| 2635 [ 13s0iss | 995152 | Dry soit] -1.303 | -0.693 610

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=705 - (705 - 610) x (2.12 -2.439) / (2.12 - 2.635)
= 646 mV

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to caleulate over the line to remote carth voltage drop

= 6+8+4+2.6+140.8+0.4+0.4+0.2+0.2+0.2
= 238  mV

-Show how to calculate %IR
=23.8x100/646
= 4 %

~Show the contour of the voltgac gradient at the defect
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#03 at osta 25501
Pipeline Route Fuel Oil Pipeline
Section TST-TS8 sta, to sta. 24635
Test Post No. before Defect sta, Distance to Defect 471 m
Test Post No. after Defect sta, Distance from Defect 4  m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 2120 | 13.60278 [ 9984693 [ Dry soil| -1542 | 0837 705
Defect 2.591 | 1360181 [ 9985113 | Dry soil 618
TP afier Defect TP | 2635 | 1360186 | sossisa [ ry soit| -1303 | 0693 610

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=705 - (705 - 610) x (2.12 -2.591)/ (2.12 - 2.635)
= 618 mv

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = < 15% Low

X 16-35% Medium
36-60% High
> 61% Very high

~Show how to caleulate over the line to remote carth voltage drop

=70+20+3 2+1.6+140.6+0.6+0.4
= 978  mV

-Show how to calculate %IR
=97.8x100/618
= 16 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | s

 Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th




CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#04 at sta, 20617
Pipeline Route Fuel Ol Pipeline
Section TIS7-TS8 sta, 24120 to: sta. 24635
Test Post No. before Defect 1s7 sta. Distance to Defect 497 m.
Test Post No. after Defect IS8 sta. Distance from Defect 18 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 2.120 | 13.60278 | 99.84693 | Dry Soil | -1.542 | -0.837 705
Defect 2617 [ 1360186 | 9955137 | Dry soil 613
TP after Defect TP 2.635 | 1360186 | 99.85152 | Dry Soil | -1.303 | -0.693 610

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=705 - (705 - 610) x (2.12 - 2.617)/ (2.12 - 2.635)
= 613 mv

~Show how to calculate over the line to remote carth voltage drop
= 20+5+2.5+0.8+0.6+0.6+0.2+0.2
- 299 mv

-Show how to calculate %IR
=29.9x100/613

= 5 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Authority of Thailand.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter
 Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline
Section TS-TS9 from:  sta. 2635 to: sta. 3+145
Interrupted Transformer Rectifier Data
No. [mnstaited Location GPS(WGS84) | Rated (do) put (de) while DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA Negative Cable 1359853 [ 90s002 | 100V | 304 [34.41 V[2037A] -
at Loading Station
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data
No. [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ Signal Sterngth [>s00mv. Remarks
Point North | East | Type | "ON" ["OFF" (mV) &=
1 [ 8 1360186 | 99.55152 | Dry soil| 1303 [ 0693 610 Yes
3 ™ 1S9 1360224 | 99.85621 | Dry Soit| -1.290 | 0764 526 Yes

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion After surveying, we have found " No Defect point "

After surveying, we have found * 2 Defect points "

Graph DCVG Survey
S 1,000
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Measuring Point
1 sta. 2+640 N= 1360155 E= 9985156 about 5 m. after TS8 sta, 2+635
2 sta. 24665 N= 13.60185 E= 99.85179  about 30 m. after TS8 sta. 2+635

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at sta. 24625
Pipeline Route Fuel Oil Pipeline
Section TIS7-TS8 sta, 24120 to: sta. 24635
Test Post No. before Defect sta. Distance to Defect 505 m.
Test Post No. after Defect sta. Distance from Defect 10 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _Tme "ON" | "OFF"" (mV)
TP before Defect TP 2.120 | 13.60278 | 99.84693 | Dry Soil | -1.542 | -0.837 705
Defect 2.625 [ 1360184 | 9955144 | Dry soil 612
TP after Defect TP 2.635 | 1360186 | 9985152 | Dry Soil | -1.303 | -0.693 610

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
%IR =

~Show how to calculate signal strength at the defect
=705 - (705 - 610) x (212 - 2.625) / (2.12 - 2.635)
= 612 mv

~Show how to calculate over the line to remote carth voltage drop
= 2.2+1+1.240.8+0.6+0.4+0.4+0.2+0.2+0.2+0.2
- 74 mv

-Show how to calculate %IR
=74x100/612

= 1%

~Show the contour of the voltgac gradient at the defect

TS8
1

8 2

N ‘ /

7— —3

6" ‘ N4
5
TS7

Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS8-TS9 from:  sta. 24635 to: sta. 3+145

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 23 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

Ratchaburi Power Plant, Fuel

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at sta. 20640

Pipeline Route Fuel Oil Pipeline

Section TS8-TS9 from : sta, 24635 to: sta.  3+145
Test Post No. before Defect Ts8 sta. Distance to Defect 5 m.
Test Post No. after Defect 189 sta. Distance from Defect 505 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type | "ON" | "OFF" (mV)
TP before Defect TP 2.635 | 13.60186 | 99.85152 | Dry Soil | -1.303 | -0.693 610
Defect 2.640 | 1360185 [ 99585156 | Dry soil 609
TP after Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.290 | -0.764 526

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
< 15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop = mv Severity = x

%IR =

~Show how to calculate signal strength at the defect
=610~ (610 - 526) x (2.635 - 2.64) / (2.635 - 3.145)
= 609 mv

~Show how to calculate over the line to remote carth voltage drop
= 2243+ 1.24140.6+0.6+0.4+0.4+0.2+0.2
- 98 mv

-Show how to calculate %IR
=9.8x100/609

- 2 %

~Show the contour of the voltgae gradient at the defect

Note/Comment :

| 23 March 2022

TestBy | CPE | S Tanya |

Supervisor

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

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

ity Generating Author

Ratchaburi Power Plant, Fuel

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
 Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline

Section TSO-TS10 from:  sta. 3145 to: sta. 3+980
Interrupted Transformer Rectifier Data
No. [mnstaited Location GPS(WGS84) | Rated (do) put (de) while DCVG Remarks
Type North | East | Voit | Amp | Voit | Amp | Tap
1 TA 8 isoonss [ossis2 | 100V | 30 [7052V[23.41A] - [sta2+635
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data
No. [Measuring] Location GPS(WGS84) | Grouna | P/s Potential (v) [ Signal Sterngth [>s00mv. Remarks
Point North | East | Type | "ON" ["OFF" (mV) &=
1 [ 59 1360224 | 9955621 | Dry soil| -1.459 [ 0703 756 Yes
3 ™ 1810 1360290 [ 99.56390 | Dry Soit] -1.197 | -0.651 546 Yes
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
conclusion After surveying, we have found " No Defect point "
After surveying, we have found " 23 Defect points "
Graph DCVG Survey
£ 1,000
E
£
: .
Z
@
0
Ts9 TS10
Measuring Point
sta E- about 378 m. afler  TS9 st
sta. E= about 410 m. after TS9 sta.
sta. E= 99.86024  about 438 m. after TS9 sta.
sta E-  oseos about 473 m.  afler  TS9 st
sta. E= 99.8611 about 538 m. after TS9 sta.
sta E- osez about 549 m. afler  TS9 st
sta. E= 99.86134  about 558 m. after TS9 sta.
sta. E= 9986156 about 582 m. after TS9 sta.
sta sosema about 598 m.  afler TS9O st
sta. 3+760 N= about 615 m. after TS9 sta.
sta.  3+783  N= about 638  m.  afler  TS9 st
12 Defect about sta. 34802 N= about 657  m.  afler  TS9 st
13 Defect about sta. 3+814 N= about 669 m. after TS9 sta.
14 Defect about sta. 34826 N= soseue about 681  m.  afler TS9O st
15 Defect about sta. 3+840 N= 99.86259  about 695 m. after TS9 sta.
16 sta.  3+858 N= about 713 m. afler  TS9 st
17 sta.  3+863 N= about 718 m. afler  TS9 st
18 sta. 3+874 N= about 729 m. after TS9 sta.
19 sta.  3+881 N= about 736 m.  afler  TS9 st
20 sta. 34911 N= about 766 m. after TS9 sta.
21 sta. 34928 N= soseuz about 783 m.  afler TS9O st
2 sta.  3+942  N= soseiss about 797 m.  afler TS9 st
23 sta. 3+971 N = 13 E= 99.86382 _about 826 m. after TS9 sta. 145

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Th

nd.

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMENT

Defect No. #02 at sta. 24665

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TS8-TS9 sta, 24635 to: sta.  3+145
Test Post No. before Defect sta. Distance to Defect 30 m.
Test Post No. after Defect sta. Distance from Defect 480 m.
Defect Signal Strength Data
Location Messuring  Sta. | GPS(WGS84) | Ground | PIS Potential () | Signal Sterngth Remarks
Point North | East Tme "ON" | "OFF"" (mV)
TP before Defect TP 2.635 | 13.60186 | 99.85152 | Dry Soil | -1.303 | -0.693 610
Defect 2.665 | 1360155 | 99:5517 | Dry Soil 605
TP after Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil| -1.290 | -0.764 526
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
%IR = X 16-35% Medium
36-60% High
> 61% Very high
~Show how to calculate signal strength at the defect
=610 - (610 - 526) x (2.635 - 2.665) / (2.635 - 3.145)
= 605 mV
-Show how to calculate over the line to remote carth voltage drop
= 32:+40+20+7+5+2.4+1.2+0.8+0.4+0.2+0.2+0.2+0.2+0.2
= 109.8 mV
-Show how to calculate %IR
=109.8 x 100/ 605
= 18 %
-Show the contour of the voltgae gradient at the defect
TS9
1
8 ‘ 2
N ¢
77— 3
6/ | e
5
TS8
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 23 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Th

nd.

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMENT

Pipeline Route Fuel Oil Pipeline

Section TS9-TS10

from :

:DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

sta.  3+980

Note/Comment :

Test By

I crE I S Tanya

Supervisor

| 24 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at sta,
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 378 m.
Test Post No. after Defect sta. Distance from Defect 457 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.523 | 1360249 [ 99.85970 | Dry Soil 661
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.523) / (3.145 - 3.98)
= 61 mv

~Show how to calculate over the line to remote carth voltage drop
= 2648465434214+ 1 241 H0.8+0.4+0.2+0.2+0.4+ 1+1+0.8+0.8+0.6+0.4
- 368 mV

-Show how to calculate %IR
=36.8x100/661

- 6 %

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect at  osta 34583
Pipeline Route Fuel Oil Pipeline
Section TSO-TS10 sta. 34145 to: 34980
Test Post No. before Defect 189 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 3145 | 13.60224 [ 9955621 [ Dry soil| -1.459 | 0703 756
Defect 3.583 | 1360250 [ 99.86024 | Dry Soil 646
TP afier Defect 1P| 3.980 | 1360200 | o.86390 [ Dry st | -1.197 | -0.651 546
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.583) / (3.145 - 3.98)
= 646 mV

~Show how to calculate over the line to remote carth voltage drop
= IHL4+0.8+0.6+0.6+0.8+0.8+1.2+0.8+0.6+0.6+0.6+0.4+0.4+0.2+0.2
- 10 mv

-Show how to calculate %IR
=11x100/646

- 2 %

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at osta 3:555
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect a0 m
Test Post No. after Defect sta. Distance from Defect 425 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soit| -1.459 756
Defect s 9955999 | Dry Soil 653
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.555) / (3.145 - 3.98)
= 653 mv

~Show how to caleulate over the line to remote carth voltage drop
= 4+6+5+4+3.8+3.6+3.8+2.4+1 8+1.8+1.4+1.4+1.4+1.2+1+1+140.6+0.6 +0.4
= 46.2 mV

-Show how to calculate %IR
=46.2x100/653
= 7%

~Show the contour of the voltgac gradient at the defect
TS10

8\‘/2

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#04. at  osta 34618
Pipeline Route Fuel Oil Pipeline
Section TSO-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta, Distance to Defect 43 m
Test Post No. after Defect sta, Distance from Defect 362 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soil| -1.459 756
Defect 3.618 | 1360210 | 9956057 | Dry soit 637
TP afier Defect TP | 3.980 | 1360290 | 986390 [ Dry soit| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.618) / (3.145 - 3.98)
= 67 mv

~Show how to calculate over the line to remote carth voltage drop
= 1HO.8+0.4+0.4+0.4+3242.4+2.4+ 2442+ 1.6+ L 4+1 +0.8+0.8+0.4+0.4+0.4+0.2+0.2
- 26 mv

-Show how to calculate %IR
=22.6x100/637
= 4 %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at sta. 34683
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 538 m.
Test Post No. after Defect sta. Distance from Defect 297 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.683 [ 1360266 | 9956117 | Dry soil 621
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.683) / (3.145 - 3.98)
= 621 mv

~Show how to calculate over the line to remote carth voltage drop
= 08424516+ 8+1.6+ 1 4+1.4+1.4+0.8+0.6+0.6+0.6+0.8+0.8+0.4+0.2+0.2
- 174 mv

-Show how to calculate %IR
=17.4x100/621

= 3%

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#07 at sta, 32703
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 558 m.
Test Post No. after Defect sta. Distance from Defect 277 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.703 | 1360269 [ 9956134 | Dry Soil 616
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.703) / (3.145 - 3.98)
= 616 mV

~Show how to calculate over the line to remote carth voltage drop
= 12H16+8+5+5+4+ 38434282+ 2.4+1 8+2.8+1.4+1+1.4+0.8+1+0.8+0.8
- 758 mV

-Show how to calculate %IR
=758x100/616
= 12 %

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf06 at osta 31604
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 549 m
Test Post No. after Defect sta. Distance from Defect 286 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soit| -1.459 756
Defect 3.694 | 15 9956127 | Dry Soil 618
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.694) / (3.145 - 3.98)
= 618 mv

~Show how to caleulate over the line to remote carth voltage drop
8+5+4.8+3.8+2+1+1.6+1.4+1+0.8+0.8+0.6+0.6+0.6+0.4+0.2
= 274 mV

~Show how to calculate %IR
=274x100/618
- 4 %

~Show the contour of the voltgac gradient at the defect

TS10
1
8, ‘ 2
/
7— —3
6" ‘ g
5
TS9
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf08 at osta 32727
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 82 m
Test Post No. after Defect sta. Distance from Defect 253 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soil| -1.459 756
Defect 3727 |13 9956156 | Dry Soil 610
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.727) /(3.145 - 3.98)
= 610 mv

~Show how to caleulate over the line to remote carth voltage drop
=4.4+3.8+34342,6+2.2+1.4+1 24 1.4+ 1.4+ 1.6+ 1.4+1+1+1+0.8+1.4+0.8+1+0.8
= 352 mV

-Show how to calculate %IR
5.2 %100/ 610
= 6 %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 24 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at sta, 3+743
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: 3+980
Test Post No. before Defect 1s9 sta. Distance to Defect m.
Test Post No. after Defect sta. Distance from Defect m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.743 [ 1360263 | 9956170 | Dry soil 606
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.743) /(3.145 - 3.98)
= 606 mV

~Show how to calculate over the line to remote carth voltage drop
= 4B HB 43243 442D LB HL 8+ L8 LEHL8H0.6+18HLA+L6+16+1+14]
- 518 mV

-Show how to calculate %IR
=51.8x 100/ 606

- 9 %

-Show the contour of the voltgac gradient at the defect

TS10
1
8. 2
Nz
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5
TS9
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 24 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectit11 at sta, 3+783
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 638 m.
Test Post No. after Defect sta. Distance from Defect 197 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.783 | 1360273 | 9986207 | Dry soil 596
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.783) / (3.145 - 3.98)
= 59 mV

~Show how to calculate over the line to remote carth voltage drop
= 2.6+3.242.8+210.4+0.6+1+1+0.6+0.6+0.4+0.4+0.4+0.4+0.4+0.2+0.2+0.2+0.2+0.2
- 178 mv

-Show how to calculate %IR
=17.8x100/59

= 3%

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect10 at osta 32760
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 65 m
Test Post No. after Defect sta. Distance from Defect 220 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soit| -1.459 756
Defect 3.760 | 13 9956156 | Dry Soil 601
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.76) / (3.145 - 3.98)
= 601 mv

~Show how to caleulate over the line to remote carth voltage drop
=6+6+6+3+3+2.1+1.8+1.8+1.6+1.4+1.4+1.4+0.8+0.6+0.6+0.4+0.4+0.2
= 385 mV

-Show how to calculate %IR
8.5 % 100/ 601
= 6 %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt12 at osta 31802
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 6571 m
Test Post No. after Defect sta. Distance from Defect 178 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soil| -1.459 756
Defect 3.802 | 1360275 | 9956224 | Dry sl 591
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.802) / (3.145 - 3.98)
= 91 mv

~Show how to caleulate over the line to remote carth voltage drop
2+1.442+1.8+1.8+1.8+1.6+1.6+1+1+1+0.8+0.8+0.8+0.8+0.6+0.6+0.6+0.4+0.4
= 220 mV

~Show how to calculate %IR
=22x100/591
- 4 %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectit at sta.  3:814
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 669 m.
Test Post No. after Defect sta. Distance from Defect 166 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.814 | 13.60277 | 99.86235 | Dry Soil 588
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.814) / (3.145 - 3.98)
= 588 mv

~Show how to calculate over the line to remote carth voltage drop
= SHAH32.6H]L84LOFL LA+ 241 +140.8+0.8+0.6+0.8+0.8+0.8+0.6
- 340 mv

-Show how to calculate %IR
=34x100/588

- 6 %

-Show the contour of the voltgac gradient at the defect
TS10

5
TS9
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 25 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defecti#15 at sta. 34840
Pipeline Route Fuel Ol Pipeline
Section T189-TS10 sta. 3145 to: sta. 3980
Test Post No. before Defect 1s9 sta. Distance to Defect 695 m.
Test Post No. after Defect sta. Distance from Defect 140 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.145 | 13.60224 | 9985621 | Dry Soil | -1.459 | -0.703 756
Defect 3.840 | 1360277 [ 9986250 | Dry soil 581
TP after Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.84) / (3.145 - 3.98)
= 581 mv

~Show how to calculate over the line to remote carth voltage drop
= 2647+ TH6H5 122,608+ L6+ 141 +10.8+0.8+0.6+0.6+0.4+0.4+0.4+0.2
- 418 mv

-Show how to calculate %IR
=41.8x100/581

- 7%

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectt14 at osta 31826
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 68l m
Test Post No. after Defect sta. Distance from Defect 154 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3145 [ 1360224 [ 995621 | Dry Soit| -1.459 756
Defect 3826 | 13 9956246 | Dry Soil 585
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.826) / (3.145 - 3.98)
= 585 mv

~Show how to caleulate over the line to remote carth voltage drop
= 4+4.2+3 8+2+ 1.6+ 142+ 141+1+0.8+0.8+0.8+0.6-+0.6+0.4+0.4-+0.2+0.2+0.2
= 26.6 mV

-Show how to calculate %IR
=26.6x100/585
= 5 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt16 at osta 3858
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 3 om
Test Post No. after Defect sta. Distance from Defect 122 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect ™ 1360224 | 9985621 | Dry Soi| -1.459 756
Defect B 9956276 | Dry Soil 577
TP after Defect i 1360290 | 9956390 | Dry Soil| -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.858) / (3.145 - 3.98)
= 577 mv

~Show how to caleulate over the line to remote carth voltage drop
+1.2+1.2+1+0.6+1+0.6+0.6+0.4+0.4+0.2+0.2+0.2
= 9.6 mV

-Show how to calculate %IR
=9.6x100/577
2 %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect17 at  osta 34863
Pipeline Route Fuel Oil Pipeline
Section TSO-TS10 sta. 34145 to: sta.  3:980
Test Post No. before Defect 189 sta, Distance to Defect 718 m
Test Post No. after Defect sta, Distance from Defect 117 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 3145 | 1360224 [ 9955621 [ Dry soil| -1.459 | 0703 756
Defect 3.863 | 1360281 | 9956251 | Dry Sol 575
TP afier Defect 1P| 3.980 | 1360200 | 956390 [ Dry st | -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.863) / (3.145 - 3.98)
= 575 mv

~Show how to calculate over the line to remote carth voltage drop
= 143.842.642+1.8+1.8+0.8H0.8+0.8+0.6+0.6+0.6+0.4+0.4+0.2+0.2+0.2
- 186 mv

-Show how to calculate %IR
=18.6x100/575

= 3%

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#19 at osta 34881
Pipeline Route Fuel Oil Pipeline
Section TSO-TS10 sta. 34145 to: sta.  3:980
Test Post No. before Defect 189 sta, Distance to Defect 36 m
Test Post No. after Defect sta, Distance from Defect 9 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 3145 | 13.60224 [ 9955621 [ Dry soil| -1.459 | 0703 756
Defect 3881 | 1360279 | 9956298 | Dry st 571
TP afier Defect 1P| 3.980 | 1360200 | o.86390 [ Dry st | -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.881)/ (3.145 - 3.98)
= 571 mv

~Show how to calculate over the line to remote carth voltage drop
= 124945454342+ 1.8+ 1.8+ 1.8+ L8H1.6+1.6+1+1+1.8+0.6+0.6+0.4+0.2+0.2
- 522 mv

-Show how to calculate %IR
=522x100/571

- 9 %

-Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectt18 at osta 3874
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect m
Test Post No. after Defect sta. Distance from Defect 106 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 3.145 [ 1360220 | 9955621 | Dry soil| -1.459 | -0.703 756
Defect 3.874 | 136029 | 9956291 | Dry sl 573
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.874) / (3.145 - 3.98)
= 573 mv

~Show how to caleulate over the line to remote carth voltage drop
A+3 8+3+ 1.8+ 1.8+ 1.8+ 1.8+ 1.8+ 1+1+0.8+0.8+0.6+0.6+0.6+0.4+0.4+0.2+0.2
= 24.8 mV

-Show how to calculate %IR
=24.8x100/573
= 4 %

~Show the contour of the voltgac gradient at the defect

TS10
1
8\ 2
7— -3
6 g
5
TS9
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 25 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defect#20 at osta 32911
Pipeline Route Fucl Oil Pipeline
Section TS9-TS10 sta. 34145 to: sta. 3:980
Test Post No. before Defect sta. Distance to Defect 266 m
Test Post No. after Defect sta. Distance from Defect 6 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 3.145 [ 1360224 | 9955621 | Dry soil| -1.459 | -0.703 756
Defect 3911 | 136029 | 9956326 | Dry st 563
TP after Defect 12| 3.980 [ 1350290 | 9956390 | Dry st -1.197 | -0.651 546

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.911)/ (3.145 - 3.98)
= 563 mV

~Show how to caleulate over the line to remote carth voltage drop
=9+9+10+5+4.4+3+2.8+4.8+4.8+1.6+1.6+1.4+1+1+0.8+0.6+0.6+0.4+0.4+0.2
= 62.4 mV

-Show how to calculate %IR
=62.4x100/563
= 1n %

~Show the contour of the voltgac gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authori

of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defectii21 at  sta,

Pipeline Route Fuel Oil Pipeline

Section TSO-TS10 from:  sta. 3+145 to: sta. 3:980
Test Post No. before Defect TS89 sta. 3+145 Distance to Defect % m
Test Post No. after Defect 810 sta.  3+980 Distance from Defect 5 m.

TP before Defect T 1360224 | 995621 | Dry Soil 756
| Defect | | 3928 | 1360280 | 99.56392 | Dry soit | | 559
| tPanerDefect | p | 3.980 | 1360290 | 9956390 | Dry soit| -1.197 [ -0.651 | 546

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = [60 | mv Severity = < 15% Low
wiR=| 1| | [16-35% Medium

> 61% Very high

Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

-Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.928) / (3.145 - 3.98)

= 559 mv

-Show how to calcul: the line to th volt drop

= L8+2.241.24240.8+0.8+0.840.8+ 1. 24 1+1+1+1+0.8+0.8+0.4+0.4+0.8+0.4+0.6
= 60 mv

-Show how to calculate %IR.
=6x100/559
= 1%

~Show the contour of the voltgae gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#23 at  osta 34971

Pipeline Route Fuel il Pipeline

Section TSO-TS10 from:  sta. 3+145 to: sta. 3:980
Test Post No. before Defect TS89 sta. 34145 Distance to Defect 826 m
Test Post No. after Defect 810 sta. 3:980 Distance from Defect 9 m

TP before Defect TP | 3.045 | 1360224 | 995621 | Dry Soil 756
| Defect | | 3971 | 1360283 | 9956382 | Dry st | | 548
| tPanerDefect | tp | 3.980 | 1360290 | 9986390 | Dry soit| -1.197 [ -0.651 | 546

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth yoltage drop =
VIR =

Severity =

> 61% Very high
-Show how to calculate signal strength at the defect

=756 - (756 - 546) x (3.145 - 3.971) / (3.145 - 3.98)

= 548 mv

-Show how to calcul: the line to th volt drop
= 1242424 1+0.8+0.8+0.6+0.6+0.6+0.4+0.4+0.4+0.4+0.6+0.4+0.4+0.4+0.2+0.2+0.2
= 136  mvV

-Show how to calculate %IR
=13.6x100/548
= 2 %

~Show the contour of the voltgae gradient at the defect
TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 25 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#22 at  osta 3942

Pipeline Route Fuel Oil Pipeline

Section TSO-TS10 from:  sta. 34145 to: sta. 3+980
Test Post No. before Defect TS89 sta, 3+145 Distance to Defect 97 m
Test Post No. after Defect 510 sta.  3:980 Distance from Defect B8 m

TP before Defect ™ 1360224 | 9985621 | Dry Soil| -1.459 756
| Defect | | 3942 1360283 | 99,5355 | Dry st | | 556
| teanerDefect | tp | 3.980 | 1360290 | 9956390 | Dry soit| -1.197 [ -0.651 | 546
Measuring Point : TP=Test Post. R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop = Severity =
%IR
> 61% Very high
-Show how to calculate signal strength at the defect
=756 - (756 - 546) x (3.145 - 3.942) / (3.145 - 3.98)
= 556 mV
~Show how to caleul the line to h voltage drop
= 3+8+7+4+2.6+2.2+2+1.4+0.8+0.8+0.6+0.6+0.4+0.4+0.4+0.2+0.2+0.2
= 348 mV
-Show how to calculate %IR
=34.8x100/556
- 6 %
~Show the contour of the voltgae gradient at the defect
TS10
1
8 | 2
7- —3
6 4
5
TS9
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 25 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS10-TS11 from:  sta. 3+980 to: sta. 4550

1 R TS15 1360728 | oossasy [ SOV [ 80A [ 880V |44.6A | C2F1 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

S Ts10 1360290 | 9986390 | Dry Soil | -1.199 | -0.686 513
I TS11 | 1360331 [ 908691 | Dry soit| -1.202 | -0.740 | 552 |
Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found * 18 Defect points "
Graph DCVG Survey

£ 1,000
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0
TS10 TS11
Measuring Point

1 Defect about sta. 3+997 N= 1360287 E= 9936406 about 17 m. after  TS10 sta. 3+980
2 Defect about sta. 44013 N= 136088 E= 9986421 about 33 m. after  TS10 sta. 3+980
3 Defect about sta. 44026 N= 136022 E= 9986433 about 46 m. after  TS10 sta. 3+980
4 Defect about sta. 4+042  N= 1360291 E= 9986448 about 62 m. after  TS10 sta. 3+980
5 Defect about sta. 44065 N= 1360291 E= 9986460 about 85 m. after  TS10 sta. 3+980
6 Defect about sta. 4+085 N= 1360293 E= 9986487 about 105 m. after  TS10 sta. 3+980
7 Defect about sta. 44106 N= 136022 E= 9986506 about 126 m. after  TS10 sta. 3+980
8 Defect about sta. 44150  N= 1360205 E= 9986547 about 170 m. after  TS10 sta. 3+980
9 Defect about sta. 4+224  N= 1360303 E= 9986615 about 244 m. after  TS10 sta. 3+980
10 Defect about sta. 44256  N= 1360306 E= 9986645 about 276 m. after  TS10 sta. 3+980
11 Defect about sta. 4+291 N= 136030s E= 99386677 about 311 m. after  TS10 sta. 3+980
12 Defect about sta. 4+314  N= 1360304 E= 9986698 about 334 m. after  TS10 sta. 3+980
13 Defect about sta. 44362 N= 1360317 E= 9986742 about 382 m. after  TS10 sta. 3+980
14 Defect about sta. 4+419  N= 1360321 E= 9986795 about 439 m. after  TS10 sta. 3+980
15 Defect about sta.  4+431 N= 1360320 E= 9986806 about 451 m. after  TS10 sta. 3+980
16 Defect about sta. 4+448 N= 1360319 E= 9986522 about 468 m. after  TS10 sta. 3+980
17 Defect about sta. 4+458 N= 1360318 E= 9986831 about 478 m. after  TS10 sta. 3+980
18 Defect about sta. 44541 N= 1360323 E= 998907 about 561 m. after  TS10 sta. 3+980

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 from: sta. 3+980 to:

Note/Comment :

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

sta.

TestBy | CPE | S Tanya | Supervisor

| 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

Pimolraj, Bangbuathong, Nonthaburi 11110

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at sta, 4013
Pipeline Route Fuel Ol Pipeline
Section TS10-TS11 sta. 34980 to: sta.  4+550
Test Post No. before Defect 1810 sta. Distance to Defect 33 m.
Test Post No. after Defect 11 sta. Distance from Defect 537 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type OFF" (V)
TP before Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.199 | -0.686 513
Defect 4.013 | 1360285 | 90 56021 | Dry Soil 515
TP after Defect TP 4.550 | 1360331 | 99.86915 | Dry Soil | -1.292 | -0.740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mV Severity = x_|<15% Low
IR = 16-35% Medium
36-60% High
> 61% Very high
-Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.013) / (3.98 - 4.55)
= 515 mV
-Show how to calculate over the line to remote carth voltage drop
= 5+10+4+2+ 14+ 1+ 1+ 1+1+1+1+0.8+0.8+0.6+0.4+0.4+0.4+0.4+0.2+0.2
= 326 mV
-Show how to calculate %IR
=32.6x100/515
= 6 %
-Show the contour of the voltgae gradient at the defect
TS11
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at osta 34997
Pipeline Route Fuel Oil Pipeline
Section TSI0-TS11 sta. 3:980 to: sta. 43550
Test Post No. before Defect 1510 sta, Distance to Defect 17 m
Test Post No. after Defect TSI sta. Distance from Defect 553 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 3.980 | 13.60290 [ 99.56390 | Dry sl | -1.199 | -0.686 513
Defect 3.997 | 1360287 | 9956106 | Dry Soil 514
TP afier Defect TP | 4550 | 136001 [ ooseo1s | ry st -1.292 | 0740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
IR X_|16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 3.997)/ (3.98 - 4.55)
= 514 mv

~Show how to caleulate over the line to remote carth voltage drop
2+14+8+8+3.4+2+2+1.8+1.2+1.2+1.2+1.2+ 1+1+0.8+0.6 +0.4+0.4+0.4+0.4
= 81.0 mV

-Show how to calculate %IR
=81x100/514
= 16 %

~Show the contour of the voltgac gradient at the defect

TS11
1
8. 2
7— -3
o 4
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#03 at osta 42026
Pipeline Route Fucl Oil Pipeline
Section TSI0-TS11 st 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect 46 m
Test Post No. after Defect TSI sta. Distance from Defect 524 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 3.980 [ 1360290 | 99,5639 | Dry soil| -1.199 | -0.686 513
Defect 4.026 | 1360292 | 99.56433 | Dry Soil 516
TP after Defect 10| 4550 [ 130 | o9seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=513 - (513 - 552) x (3.98 - 4.026)/ (3.98 - 4.55)
= 516 mv

~Show how to calculate over the line to remote carth voltage drop
= SH8+3424 L4+ 4+ LRI D426+ 24241 8+ LAH0.6+ 141+ 1+140.8
- 418 mv

-Show how to calculate %IR
1.8x100/516
= 8 %

~Show the contour of the voltgac gradient at the defect
TSI11

TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CPE and Service Electricity Generating Authority of Th:

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#04 at osta 4:04)
Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 sta. 34980 to: sta. 4550
Test Post No. before Defect 510 sta, Distance to Defect m.
Test Post No. after Defect TSI sta. Distance from Defect 508 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 3.980 | 13.60290 [ 99.56390 [ Dry soil| -1.199 | -0.686 513
Defect 4.042 | 136091 [ 99 56145 | Dry Soit 517
TP afier Defect TP | 4550 | 136001 [ ooseo1s | ry st -1.292 | 0740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.042)/ (3.98 - 4.55)
= 517 mv

~Show how to calculate over the line to remote carth voltage drop
= ISHI24T+6HA 3420016+ 8+ 14+ LHIH0.8+1+0.6+1+1+0.8+0.8+0.8
- 628 mv

-Show how to calculate %IR
=62.8x100/517
= 12 %

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#06 at sta.  4+085
Pipeline Route Fuel Ol Pipeline
Section TS10-TS11 sta. 34980 to: sta.  4+550
Test Post No. before Defect TIS10 sta. Distance to Defect 105 m.
Test Post No. after Defect TSI sta. Distance from Defect 465 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.199 | -0.686 513
Defect 4.085 | 13.60293 | 99.86487 | Dry Soil 520
TP after Defect TP 4.550 | 1360331 | 99.86915 | Dry Soil | -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = < 15% Low
X |16-35% Medium
36-60% High
> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=513 - (513 - 552) x (3.98 - 4.085) / (3.98 - 4.55)
= 520 mv

~Show how to calculate over the line to remote carth voltage drop
= BHI6+9+6+048+6+5+5+4+4+4+3+3
- 900 mv

-Show how to calculate %IR
=90x100/520

= 17 %

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at osta 42065
Pipeline Route Fucl Oil Pipeline
Section TSI10-TS11 sta. 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect 85 m
Test Post No. after Defect TSI sta. Distance from Defect 485 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3.980 [ 1360290 [ 9986390 | Dry Soit| -1.199 513
Defect 4.065 | 136091 | 9956469 | Dry Soil 519
TP after Defect 10| 4550 [ o0 | o9.seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=513 - (513 - 552) x (3.98 - 4.065) / (3.98 - 4.55)
= 519 mv

~Show how to caleulate over the line to remote carth voltage drop
= 10+21+12+8+1.6+0.6+0.4+0.4
= 54.0 mV

-Show how to calculate %IR
=54x100/519

= 10 %

~Show the contour of the voltgac gradient at the defect

TS11
1
8. 2
7— -3
6 | 4
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect07 at osta 44106
Pipeline Route Fucl Oil Pipeline
Section TSI0-TS11 st 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect m
Test Post No. after Defect TSI sta. Distance from Defect 444 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3.980 [ 1360290 [ 9986390 | Dry Soit| -1.199 513
Defect 4.106 | 13 99.56506 | Dry Soil 522
TP after Defect 10| 4550 [ 130 | o9seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X__|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.106) / (3.98 - 4.55)
= 52 mv

~Show how to caleulate over the line to remote carth voltage drop
8+30+28+8+1.8
= 95.8 mV

-Show how to calculate %IR
=958x100/522
= 18 %

~Show the contour of the voltgac gradient at the defect
TSI11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#08 at sta, 40150
Pipeline Route Fuel Ol Pipeline
Section TS10-TS11 sta. 34980 to: sta.  4+550
Test Post No. before Defect TIS10 sta. Distance to Defect 170 m.
Test Post No. after Defect TSI sta. Distance from Defect 400 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 3.980 | 13.60290 | 99.86390 | Dry Soil | -1.199 | -0.686 513
Defect 4.150 ] 13.60295 | 99.86547 | Dry Soil 525
TP after Defect TP 4.550 | 1360331 | 99.86915 | Dry Soil | -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X_|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.15)/ (3.98 - 4.55)
= 525 mv

~Show how to calculate over the line to remote carth voltage drop
= 30+38+28+1.2+1+1+0.8+0.8+0.4+0.2+0.2+0.2+0.2
- 1020 mv

-Show how to calculate %IR
=102x100/525
= 19 %

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#10 at osta 44250
Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 sta. 34980 to: sta. 4550
Test Post No. before Defect 1510 sta, Distance to Defect m.
Test Post No. after Defect TSI sta. Distance from Defect 294 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 3.980 | 13.60290 [ 99.56390 [ Dry soil| -1.199 | -0.686 513
Defect 4.256 | 13.60306 | 99.86645 | Dry Soil 532
TP afier Defect TP | 4550 | 136001 [ ooseo1s | ry soit| -1.292 | 0740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
VIR = X |16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.256) / (3.98 - 4.55)
= 532 mv

~Show how to calculate over the line to remote carth voltage drop
= 3443841248+ 342+ LRHLBH1+1+1+0.8+0.8+0.6+0.6+0.4+0.4+0.2+0.2
- e mv

-Show how to calculate %IR
=111.6x100/532
= 21 %

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at sta. 44224
Pipeline Route Fucl Oil Pipeline
Section TSI10-TS11 sta. 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect 24 m
Test Post No. after Defect TSI sta. Distance from Defect 326 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3.980 [ 1360290 [ 9986390 | Dry Soit| -1.199 513
Defect 4224 |13 9956615 | Dry Soil 530
TP after Defect 10| 4550 [ o0 | o9.seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.224) / (3.98 - 4.55)
= 530 mv

~Show how to caleulate over the line to remote carth voltage drop
= 9+8+4+2+2+1+0.8+0.4+0.6+0.6+0.8+0.4+0.4+0.2+0.2+0.2
= 30.6 mV

-Show how to calculate %IR
0.6 X 100 /530
= 6 %

~Show the contour of the voltgac gradient at the defect

TS11
1
s | 2
7T— —3
o | N4
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defecttl] at osta 42200
Pipeline Route Fucl Oil Pipeline
Section TSI0-TS11 st 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect 3 om
Test Post No. after Defect TSI sta. Distance from Defect 259 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3.980 [ 1360290 [ 9986390 | Dry Soit| -1.199 513
Defect 4291 |13 9956677 | Dry Soil 534
TP after Defect 10| 4550 [ 130 | o9seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.291) / (3.98 - 4.55)
= 534 mv

~Show how to caleulate over the line to remote carth voltage drop
=3+2.6+3.6+3.4+3
= 15.6 mV

-Show how to calculate %IR
=156x100/534
= 3%

~Show the contour of the voltgac gradient at the defect
TSI11

TS10

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#12 at  sta 4314
Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 sta. 34980 to: 44550
Test Post No. before Defect 510 sta, Distance to Defect m.
Test Post No. after Defect TSI sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 3.980 | 13.60290 [ 99.56390 [ Dry soil| -1.199 | -0.686 513
Defect 4314 | 1360001 [ 99 56695 | Dry Soil 536
TP afier Defect TP | 4550 | 136001 [ ooseo1s | ry st -1.292 | 0740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
VIR = X_|16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513-(513-552) x (3.98 - 4.314)/ (3.98 - 4.55)
= 536 mv

~Show how to calculate over the line to remote carth voltage drop
= IS13+10420+13+12+5+4.8+1.6+1.6+1.4+140.8+0.8
- 1000 mV

-Show how to calculate %IR
=100 100/ 536

= 19 %

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 28 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#14 at  osta 4419
Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 sta. 34980 to: 44550
Test Post No. before Defect 1510 sta, Distance to Defect m.
Test Post No. after Defect TSI sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 3.980 | 13.60290 [ 99.56390 [ Dry soil| -1.199 | -0.686 513
Defect 4419 | 1360321 [ 9956795 | Dry Soil 543
TP afier Defect TP | 4550 | 136001 [ ooseo1s | ry soit| -1.292 | 0740 552
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513-(513-552) x (3.98 - 4.419)/ (3.98 - 4.55)
= 543 mv

~Show how to calculate over the line to remote carth voltage drop
= 10+7+4+4+4
- 200 mv

-Show how to calculate %IR
=29x 100/ 543

- 5%

-Show the contour of the voltgac gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3032022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#13 at sta. 44362
Pipeline Route Fucl Oil Pipeline
Section TSI0-TS11 sta. 3:980 to: sta. 4+550
Test Post No. before Defect 810 sta. Distance to Defect 3 m
Test Post No. after Defect TSI sta. Distance from Defect 188 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 3.980 [ 1360290 [ 9986390 | Dry Soit| -1.199 513
Defect 362 |18 9956742 | Dry Soil 539
TP after Defect 10| 4550 [ o0 | o9.seons | Dry soil] -1.292 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = < 15% Low

X 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.362)/ (3.98 - 4.55)
= 539 mv

~Show how to caleulate over the line to remote carth voltage drop
= 40+40+40+30+10+7+5+4+3+2+1
= 182.0 mV

-Show how to calculate %IR
=182x100/539

4 %

~Show the contour of the voltgac gradient at the defect

TS11
1
8 ‘X2
7 3
6 4
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#ls at sta,  4+431
Pipeline Route Fuel Oil Pipeline
Section TS10-TS11 sta. 34980 to: sta. 4+550
Test Post No. before Defect TSI10 sta. Distance to Defect 451 m
Test Post No. after Defect Is11 sta. Distance from Defect 19 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) | Ground | Pis P Signal Sterngth Remarks
Point North | East | Type | "ON' (V)
TP before Defect TP | 3.980 | 1360200 f 99:86390 | Dry soit| -1.199 513
Defect 4431 |13 9956806 | Dry Soil 544
TP after Defect 1P| 4550 | 1360331 | 9086918 | Dry soit] 1202 | -0.740 552

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=513-(513-552) x (3.98 - 4.431)/ (3.98 - 4.55)
= 54 mv

~Show how to caleulate over the line to remote carth voltage drop
=5+746+7+4
- 290 mv

-Show how to calculate %IR
=29x 100/ 544
= 5 %

~Show the contour of the voltgac gradient at the defect
TSI11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30/3/2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#16 at  sta, 4:448

Pipeline Route Fuel Oil Pipeline

Section TSI0-TS11 from:  sta. 3:980 to: sta. 4550
Test Post No. before Defect TS10 sta. 3+980 Distance to Defect 468 m.
Test Post No. after Defect TSI sta. 44550 Distance from Defect 102 m

TP before Defect
| Defect
| TP afier Defect

Measuring Point : TP-Test Post. R-Riser

13.60290 | 99.86390 | Dry Soil 513
| | 4448 | 1360319 | 9956522 | ry soit | | 545
| 1p | 4550 [ 1360t [ o9seons | prysoit] -1.202 | -0.740 | 552
Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop = Severity = < 15% Low
%IR = | [16-35% Medium
| [36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.448) / (3.98 - 4.55)
= 545 mV
~Show how to calcul the line to th voltage drop
=9+15+10+5+1.2
= 402 mV
-Show how to calculate %IR
=40.2x 100/ 545
- 7%
~Show the contour of the voltgae gradient at the defect
TS11
1
N ‘ ya :
7— —3
o | o
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3032022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#18 at  sta, 4:541

Pipeline Route Fuel Oil Pipeline

Section TSI0-TS11 from:  sta. 3:980 to: sta. 4550
Test Post No. before Defect TS10 sta. 3+980 Distance to Defect 561 m
Test Post No. after Defect TSI sta. 44550 Distance from Defect 9 m,

TP before Defect 3.980 | 13.60290 | 99.86390 | Dry Soit [ -1.199 513
| Defect | 4541 | 1360323 | 99.50007 | Dry soit | | ss1
| tPanerDefect | p | 4.550 | 10t | 90seors | Doy soit| -1.292 [ -0.740 | 552
Measuring Point : TP=Test Post. R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

< 15% Low
16-35% Medium

Over the line to remote earth yoltage drop =
VIR =

Severity =

> 61% Very high
-Show how to calculate signal strength at the defect

=513-(513-552) x (3.98 - 4.541) / (3.98 - 4.55)

= 551 mv

-Show how to calcul: the line to th volt drop
= 36+50+36+14+10+8+5+4+3+ L8 +1 4+1+140.8+0.8+0.6+0.6+0.4+0.4+0.4
= 1752 mv

-Show how to calculate %IR
=1752x100/551
= 2 %

~Show the contour of the voltgae gradient at the defect
TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3032022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#17 at  sta, 4:458

Pipeline Route Fuel Oil Pipeline

Section TSI0-TS11 from:  sta. 34980 to: sta. 44550
Test Post No. before Defect TS10 sta. 3+980 Distance to Defect 478 m.
Test Post No. after Defect TS11 sta. 44550 Distance from Defect 92 m.

TP before Defect ™ 1360290 | 9986390 | Dry Soil[ 1199 513
| Defect | | 4458 | 1360315 | 9056531 | ry soit | | 546
| teanerDefect | tp | 4.550 | o0t | 90seors | Doy soit| -1.292 [ -0.740 | 552
Measuring Point : TP=Test Post. R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop = Severity =
%IR
> 61% Very high
-Show how to calculate signal strength at the defect
=513 -(513-552) x (3.98 - 4.458) / (3.98 - 4.55)
- 546 mv
~Show how to caleul the line to h voltage drop
=5+5+4+3+3.6+3.2+1
= 248 mV
-Show how to calculate %IR
=24.8x100/546
- 5%
~Show the contour of the voltgae gradient at the defect
TS11
1
N | /2
-
6 ‘ N
5
TS10
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30/3/2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS11-TS12 from:  sta. 4+550 to: sta. 4910

1 R TS15 1360728 | oossasy [ SOV [ 80A [ 880V |44.6A | C2F1 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

S Ts11 1360331 | 9986915 | Dry Soil| -1.292 | -0.740 552
I TS12 | 1360356 | 90:57251 | Dry soit| 1335 | -0.705 | 630 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found * 12 Defect points "
Graph DCVG Survey

£ 1,000
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TS11 TS12
Measuring Point

1 Defect about sta. 4+598 N= 1360332 E= 9986962 about 48 m. after TSIl sta. 4+550
2 Defect about sta.  4+642 N= 1360336 E= 9987003 about 92 m. after  TS11 sta. 44550
3 Defect about sta. 44670 N= 1360335 E= 9987029 about 120 m. after  TS11 sta. 44550
4 Defect about sta. 4+694 N= 1360387 E= 9957051 about 144 m. after TSIl sta. 4+550
5 Defect about sta. 44723 N= 1360341 E= 9987077 about 173 m. after TSIl sta. 44550
6 Defect about sta. 4+738  N= 1360342 E= 9957091 about 188 m. after TSIl sta. 4+550
7 Defect about sta. 44795 N= 136038 E= 9987143 about 245 m. after  TS11 sta. 44550
8 Defect about sta. 44809 N= 1360350 E= 9987156 about 259 m. after  TS11 sta. 44550
9 Defect about sta. 4+855 N= 136053 E= 9957199 about 305 m. after TSIl sta. 4+550
10 Defect about sta. 44872 N= 1360351 E= 99871214 about 322 m. after TSIl sta. 44550
11 Defect about sta. 4+891 N= 1360358 E= 9957231 about 341 m. after TSIl sta. 4+550
12 Defect about sta. 4+902 N= 136050 E= 99572242 about 352 m. after TSIl sta. 4+550

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Ratchaburi Power Plant, Fuel

Electricity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

Data Record Sheet.

CPE™™™

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

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

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Section TS11-TS12 from : sta. to: sta.  4+910
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

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

Ratchaburi Power Plant, Fuel

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#02 at sta, 41642

Pipeline Route Fuel Oil Pipeline
Section TS11-TS12

from :

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

sta. 44550 to: sta. 44910

Test Post No. before Defect TSI sta. Distance to Defect 92 m
Test Post No. after Defect Isi2 sta.  4+910 Distance from Defect 268 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Ground| /s Potential (v) | Signal Sterngth Remarks
Point North [ East | Type OFF"| (V)
TP before Defect TP | 4.550 | 1360331 [ 9086915 | Dry soit| 1292 | -0.740 552
Defect 4642 | 1360336 | 9957003 | Dry soit 512
TP after Defect T | 4910 | 1360356 | 9057251 | ry soit| 1335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR =

~Show how to calculate signal strength at the defect
=552+ (552 - 630) x (4.5 - 4.642) / (4.5 - 4.91)
= 52 mv

~Show how to calculate over the line to remote carth voltage drop
= BHT+5+TH6H6H0.8+0.6+0.6
- 486 mV

-Show how to calculate %IR
=48.6x100/572

- 8 %

-Show the contour of the voltgac gradient at the defect
TS12

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor | 28 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMENT

Defect No. Defect#01 at sta,  4:508

Pipeline Route Fuel Oil Pipeline

Section IS1LTSI12 sta 45550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect 48 m
Test Post No. after Defect TS12 sta. Distance from Defect 312 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 4.550 [ 1360531 | 9956915 | Dry soil| -1.292 | -0.740 552
Defect 4.598 | 13 9956962 | Dry Soil 562
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (4.55 - 4.598) / (4.5 - 4.91)
= 562 mv

~Show how to caleulate over the line to remote carth voltage drop
= 1.4+1.8+1.6+0.6+0.6+0.6+0.4+0.4+0.2
= 7.6 mV

-Show how to calculate %IR
=7.6x100/562
1%

~Show the contour of the voltgac gradient at the defect
TSI12

8\‘/2

7— —3

Note/Comment :

28 March 2022

TestBy | CPE | S Tanya | Supervisor |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMENT

Defect No. Defect#03 at sta. 44670

Pipeline Route Fuel Oil Pipeline

Section TS1LTSI12 st 4:550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect m
Test Post No. after Defect TS12 sta. Distance from Defect 240 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 4.550 [ 1360531 | 9956915 | Dry soil| -1.292 | -0.740 552
Defect 4.670 | 1360335 | 9957029 | Dry Soil 578
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.67)/ (4.5 - 4.91)
= 578 mv

~Show how to caleulate over the line to remote carth voltage drop
= 4+9+5+4+3+2+1+0.8+0.8+0.6+0.4+0.2+0.2+0.2
= 312 mV

-Show how to calculate %IR
12x100/578
= 5 %

~Show the contour of the voltgac gradient at the defect
TSI12

Note/Comment :

28 March 2022

TestBy | CPE | S Tanya | Supervisor |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#04 at  sta 4:694
Pipeline Route Fuel Oil Pipeline
Section TS11-TS12 from:  sta. 4:550 to: sta. 4+910
Test Post No. before Defect TSI sta.  4+550 Distance to Defect 144 m
Test Post No. after Defect Isi2 sta.  4+910 Distance from Defect 216 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Ground| /s Potential (v) | Signal Sterngth Remarks
Point North [ East | Type | "ON" ["OFF" (V)
TP before Defect TP | 4.550 | 1360331 [ 9036915 | Dry soit| 1292 | -0.740 552
Defect 4694 | 13600357 | 9957051 | Dry soit 583
TP after Defect T | 4910 | 1360356 | 9057251 | ry soit| 1335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X_|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (4.5 - 4.694) / (4.5 - 4.91)
= 583 mv

~Show how to calculate over the line to remote carth voltage drop
= 449+5+4+ 342+ 140.8+0.8+0.6+0.4+0.240.2+0.2
- 188 mV

-Show how to calculate %IR
=118.8x100/583

= 20 %

-Show the contour of the voltgac gradient at the defect

TS12
1
B 2
7- -3
6 = 4
5
TSI1
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 28 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#06 at  sta. 44738
Pipeline Route Fuel Oil Pipeline
Section TS11-TS12 from:  sta. 4:550 to: sta. 4+910
Test Post No. before Defect sta.  4+550 Distance to Defect 188 m
Test Post No. after Defect sta. 44910 Distance from Defect 172 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Ground| /s Potential (v) | Signal Sterngth Remarks
Point North [ East | Type | "ON" ["OFF" (V)
TP before Defect TP | 4.550 | 1360331 [ 9086915 | Dry soit| 1292 | -0.740 552
Defect 4738 [ 1360302 | 9957091 | Dry soit 593
TP after Defect T | 4910 | 1360356 | 9057251 | ry soit| 1335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.738) / (4.5 - 4.91)
= 593 mv

~Show how to calculate over the line to remote carth voltage drop
= BT+ LA+ 10.8+0.8+0.8+0.6+0.4+0.4+0.2+0.2
- 266 mV

~Show how to calculate %IR
=266 100/593
- 4 %

-Show the contour of the voltgac gradient at the defect
TS12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at  sta.
Pipeline Route Fucl Oil Pipeline
Section IS1LTSI12 sta 45550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect 1 om
Test Post No. after Defect TS12 sta. Distance from Defect 187 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4.550 [ 130331 [ 996915 | Dry Soit| -1.292 552
Defect 4.723 | 1360341 | 9957077 | Dry Soil 589
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.723)/ (4.5 - 4.91)
= 589 mv

~Show how to caleulate over the line to remote carth voltage drop
=9+20+10+5+2.4+1.2+1+0.6+0.6+0.4+0.2+0.2
= 50.6 mV

-Show how to calculate %IR
=50.6x100/589
= 9 %

~Show the contour of the voltgac gradient at the defect

TSI12
1
|
8. 2
7— -3
e
5
TSI1
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#07 at osta 42705
Pipeline Route Fucl Oil Pipeline
Section TS1LTSI12 st 4:550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect 245 m
Test Post No. after Defect TS12 sta. Distance from Defect 115 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4.550 [ 130531 [ 9986915 | Dry Soit| -1.292 552
Defect 4.795 | 1360345 | 9957145 | Dry Soil 605
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.795)/ (4.5 - 4.91)
= 605 mv

~Show how to caleulate over the line to remote carth voltage drop
2+3.4+2+1.6+1+1+0.8+0.8+0.8+0.8+0.8+0.6+0.6+0.4
= 18.8 mV

-Show how to calculate %IR
=18.8x100/605
= 3%

~Show the contour of the voltgac gradient at the defect
TSI12

TS11

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE and Service Electricity Generating Authority of Th:

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#08 at  sta 4:809
Pipeline Route Fuel Oil Pipeline
Section TS11-TS12 from:  sta. 4:550 to: sta. 4+910
Test Post No. before Defect TSI sta. Distance to Defect m
Test Post No. after Defect Isi2 sta.  4+910 Distance from Defect 1ot m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Ground| /s Potential (v) | Signal Sterngth Remarks
Point North [ East | Type OFF"| (V)
TP before Defect TP | 4.550 | 1360331 [ 9036915 | Dry soit| 1292 | -0.740 552
Defect 4809 | 13600350 | 9957156 | Dry soit 608
TP after Defect T | 4910 | 1360356 | 9057251 | ry soit| 1335 | -0.705 630
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = x_|<15%Low
%IR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (4.5 - 4.809) / (4.5 - 4.91)
= 608 mv

~Show how to calculate over the line to remote carth voltage drop
= 30+1047+5+242+ 18+1.8+1+0.8+0.6+0.4+0.4+0.2
= 630 mv

-Show how to calculate %IR
=63x 100/ 608

= 10 %

-Show the contour of the voltgac gradient at the defect

TS12
1
| 2
/
—3
o | e
5
TSI1
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#10 at  sta 44872
Pipeline Route Fuel Oil Pipeline
Section TS11-TS12 from:  sta. 4:550 to: sta. 4+910
Test Post No. before Defect TSI sta. Distance to Defect 322 m
Test Post No. after Defect Isi2 sta.  4+910 Distance from Defect 38 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Ground| /s Potential (v) | Signal Sterngth Remarks
Point North [ East | Type OFF"| (V)
TP before Defect TP | 4.550 | 1360331 [ 9086915 | Dry soit| 1292 | -0.740 552
Defect 4872 [ 1360351 | 9957214 | Dry soit 622
TP after Defect T | 4910 | 1360356 | 9057251 | ry soit| 1335 | -0.705 630
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = myv Severity = < 15% Low
%IR = 16-35% Medium
x__|36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (4.55 - 4.872)/ (4.5 - 4.91)
= 622 mv

~Show how to calculate over the line to remote carth voltage drop
= 40H66+34HIBHIA+10+8+T+6+4+4+343 4+342.4+1.8+1.8+242+1.2
- 2816 mv

-Show how to calculate %IR
=231.6x100/622
= 37 %

-Show the contour of the voltgac gradient at the defect
TS12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at osta 45855
Pipeline Route Fucl Oil Pipeline
Section IS1LTSI12 sta 45550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect 05 m
Test Post No. after Defect TS12 sta. Distance from Defect 5 om
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 10| 4.550 [ 1360531 | 9956915 | Dry soil| -1.292 | -0.740 552
Defect 4.855 | 1360353 | 9957199 | Dry Soil 618
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.855) / (4.5 - 4.91)
= 618 mv

~Show how to caleulate over the line to remote carth voltage drop
= 0+5+5+4+1.6+2+3+2.4+2+0.8+1+1+1+0.8+1+1.4+1.2+0.8+0.6
= 43.6 mV

-Show how to calculate %IR
=43.6x100/618
= 7%

~Show the contour of the voltgac gradient at the defect

TSI12
1
8\ ‘ /2
7— —3
¢
5
TSI1
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defecttl] at osta 45801
Pipeline Route Fucl Oil Pipeline
Section TS1LTSI12 st 4:550 to: sta. 42910
Test Post No. before Defect 811 sta. Distance to Defect 4l om
Test Post No. after Defect TS12 sta. Distance from Defect 1 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 4.550 [ 1360531 | 9956915 | Dry soil| -1.292 | -0.740 552
Defect 4.891 | 1360358 | 9957231 | Dry Soil 626
TP after Defect 12| 4910 [ 1360356 | 9957251 | Dry soit] -1.335 | -0.705 630

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X__|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 552- (552 - 630) x (455 - 4.891) / (4.5 - 4.91)
= 626 mv

~Show how to caleulate over the line to remote carth voltage drop
2420+ 16+10+8+7+4+3+3+2.8+2.442.4+1.8+1.8+1.6+1.8+1.4+1.4+1.4+14
= 1358 mV

-Show how to calculate %IR
=135.8x100/626
2 %

~Show the contour of the voltgac gradient at the defect
TSI12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authori

of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#12 at  sta 41902

Pipeline Route Fuel Oil Pipeline

Section TS11-TS12 from:  sta. 4:550 to: sta. 4910
Test Post No. before Defect TSI sta. 44550 Distance to Defect 352 m
Test Post No. after Defect 812 sta. 44910 Distance from Defect 8 m.

TP before Defect T 1360331 | 9936918 | Dry Soil 552
| Defect | 4902 | 1360350 | 9057202 | Dry st | | 628
| tPanerDefect | p | 4910 | 1s0ass | 907251 | Dry soit| -1.335 [ -0.705 | 630

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low
%IR = | [16-35% Medium
| [36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=552-(552-630) x (4.55 -4.902) / (4.55 - 4.91)
= 628 mV
~Show how to calcul the line to th voltage drop
= 2242049+ 1+1.8+1.4+242+1.6+2+1 8+2+1.8+2.6 +2+2+2+2+1.6+1.6
= 822 mV
-Show how to calculate %IR
=82.2x100/628
= 13 %
~Show the contour of the voltgae gradient at the defect
TS12
1
s | 2
. /
7- —3
6" ‘ N
5
TS11
Note/Comment :
[ restmy ] CPE I S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG COATING SURVEY.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 from:  sta. 4:910 to: sta. 54325

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuS0, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS12-BB3 from: sta. 4:910 to: sta. 54325

1 R TS15 1360728 | 99ssasy [ SOV [ 80A [ 880V |44.6A | C2F1 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

1

L5 [ | 13.60389 [ 90:57634 | Dry soit| 1575 | -0.752 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found " 19 Defect points "
Graph DCVG Survey

£ 1,000

g

= /

E)

)

H

&

3

E

5

L

0
TS12 BB3
Measuring Point

1 Defect about sta. 44919 N= 1360351 E= 998760 about 9 m. after  TSI12 sta, 44910
2 Defect about sta. 44929  N= 1360353 E= 9987269 about 19 m. after  TS12 sta. 44910
3 Defect about sta. 44934 N= 1360355 E= 99872273 about 24 m. after  TS12 sta. 44910
4 Defect about sta. 5+003 N= 136030 E= 9957337 about 93 m. after  TSI12 sta. 4+910
5 Defect about sta. 54036 N= 1360366 E= 9987367 about 126 m. after  TS12 sta. 44910
6 Defect about sta. 5+049 N= 136039 E= 9957379 about 139 m. after  TSI12 sta. 44910
7 Defect about sta. 5+068 N= 136030 E= 998739 about 158 m. after  TS12 sta. 44910
8 Defect about sta. 5+083  N= 1360370 E= 9987410 about 173 m. after  TS12 sta. 44910
9 Defect about sta. 5+122 N= 1360375 E= 9957446 about 212 m. after  TSI12 sta. 44910
10 Defect about sta. 5+154  N= 1360371 E= 99877 about 244 m. after  TS12 sta. 44910
11 Defect about sta. 5+162 N= 1360370 E= 9957483 about m. after  TSI12 sta. 44910
12 Defect about sta. 5+181 N= 1360371 E= 9987501 about m. after  TSI12 sta. 44910
13 Defect about sta. 54200 N= 1360370 E= 9987519 about 290 m. after  TS12 sta. 44910
14 Defect about sta. 54213 N= 136379 E= 9987531 about 303 m. after  TSI12 sta. 44910
15 Defect about sta. 54218  N= 1360330 E= 9987535 about 308 m. after  TS12 sta. 44910
16 Defect about sta. 54222 N= 1360376 E= 9987535 about 312 m. after  TSI12 sta. 44910
17 Defect about sta. 5+247 N= 1360334 E= 99575622 about 337 m. after  TSI12 sta. 44910
18 Defect about sta. 54269 N= 1360387 E= 9987582 about 359 m. after  TS12 sta. 44910
19 Defect about sta. 5+298 N= 1360359 E= 9957609 about 388 m. after  TSI12 sta. 44910

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuS0, Reference Electrode

Defect No. Defect01 at  sta 45919

Pipeline Route Fuel Oil Pipeline

Section TS12-BB3 from:  sta. 4:910 to: sta. 54325
Test Post No. before Defect 1812 sta. 4:910 Distance to Defect 9 m
Test Post No. after Defect Bl sta. 54325 Distance from Defect 406 m.

TP before Defect TP 13.60356 | 9987251 [ Dry Soil X 630
| Defect | | 4919 1360351 | 99057260 | Dry soit | | 634
| tPanerDefect | tp | 5325 | 0o | 907634 | Doy soit| -1.575 [ -0.752 | 823

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity =
%IR
> 61% Very high
-Show how to calculate signal strength at the defect
=630 - (630 - 823) x (4.91 - 4.919) / (491 - 5.325)
- 64 mv
~Show how to caleul the line to h voltage drop
=4+2.8+2+1+1+1+1+14+1.2+1+1+1.8+1.8+1.8
= 276 mV
-Show how to calculate %IR
=27.6x100/634
- 4 %
~Show the contour of the voltgae gradient at the defect
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at  osta 45920
Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 sta. 41910 to: 54325
Test Post No. before Defect TS12 sta, Distance to Defect m.
Test Post No. after Defect BB3 sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 4910 [ 1360356 [ 9957251 [ Dry soil| -1335 | -0.705 630
Defect 4.929 | 1360353 [ 9957260 | Dry Soil 639
TP afier Defect TP | 5325 | 1360089 | o0.s7634 | Dry soit| -1575 | 0752 823
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
VIR = X_|16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 4.929) / (491 - 5.325)
= 639 mv

~Show how to calculate over the line to remote carth voltage drop
= 30420+ 1848+8+4+4+342+2+ 1 841 +1.6+1.6
- 106 mV

-Show how to calculate %IR
=110.6x 100/ 639

= 17 %

-Show the contour of the voltgac gradient at the defect

BB3
1
8. 2
7- —3
6" 4
5
TSI12
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#04 at sta, 50003
Pipeline Route Fuel Ol Pipeline
Section T1S12-BB3 sta. 4910 to: 5+325
Test Post No. before Defect TIS12 sta, Distance to Defect m.
Test Post No. after Defect BB3 sta. Distance from Defect m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 4.910 | 13.60356 | 99.87251 | Dry Soil | -1.335 | -0.705 630
Defect 5.003 | 136 Dry Soil 673
TP after Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.003)/ (491 - 5.325)
= 673 mv

~Show how to calculate over the line to remote carth voltage drop
= 543.6+1.8+0.4+0.2+0.2+0.2
- 14 mv

-Show how to calculate %IR
=11.4x100/673

- 2 %

-Show the contour of the voltgac gradient at the defect

TS12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#03 at osta 42934
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect 24 m
Test Post No. after Defect BBY sta. Distance from Defect 391 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | ry soil| -1.335 630
Defect 4.934 | 1360355 | 9957273 | Dry Soil 641
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = < 15% Low

X 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 4.934) / (491 - 5.325)
= 641 mv

~Show how to caleulate over the line to remote carth voltage drop
5+18+15+10+8+8+3+2.8+3+1.8+1.8+1.8+1.6+1
= 105.6 mV

-Show how to calculate %IR
=105.6x 100/ 641
= 16 %

~Show the contour of the voltgac gradient at the defect

BB3
1
EN 2
7 —3
6’ 4
5
TSI12
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf05 at osta 51036
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect m
Test Post No. after Defect BBY sta. Distance from Defect 289 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | Dry soil| -1.335 630
Defect 5036 | 13 9957367 | Dry Soil 689
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.036) / (4.91 - 5.325)
= 689 mv

~Show how to caleulate over the line to remote carth voltage drop
4+0.8+0.6+0.2+0.8+0.8+0.8+0.6+1+0.8+0.8+1+0.8+0.4+0.4+0.4+0.2+0.2+0.2
= 132 mV

-Show how to calculate %IR
=13.2x100/689
2 %

~Show the contour of the voltgac gradient at the defect

TS12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 29 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#06 at sta,  5:049
Pipeline Route Fuel Ol Pipeline
Section T1S12-BB3 sta. 41910 to: sta.  5+325
Test Post No. before Defect TIS12 sta. Distance to Defect 139 m.
Test Post No. after Defect BB3 sta. Distance from Defect 276 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 4.910 | 13.60356 | 99.87251 | Dry Soil | -1.335 | -0.705 630
Defect 5.049 | 13.60369 | 9987 Dry Soil 695
TP after Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X_|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.049) / (491 - 5.325)
= 5 mv

~Show how to calculate over the line to remote carth voltage drop
= TAHT0 3485241614412+ 140.8+0.6+0.6+0.4+0.4+0.2+0.2+0.2
- 2008 mV

-Show how to calculate %IR
=209.8x 100/ 695

= 30 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#08 at sta, 50083
Pipeline Route Fuel Ol Pipeline
Section T1S12-BB3 sta. 4910 to: sta. 54325
Test Post No. before Defect TIS12 sta, Distance to Defect 173 m.
Test Post No. after Defect BB3 sta. Distance from Defect 242 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 4.910 | 13.60356 | 99.87251 | Dry Soil | -1.335 | -0.705 630
Defect 5.083 | 1360370 | 9957410 | Dry soi 710
TP after Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.083) / (491 - 5.325)
= 70 mv

~Show how to calculate over the line to remote carth voltage drop
= 343.4+24241+0.8+0.2+0.2
- 126 mv

-Show how to calculate %IR
=12.6x100/710

= 2 %

-Show the contour of the voltgac gradient at the defect

TS12

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect07 at osta 51068
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect JEC
Test Post No. after Defect BBY sta. Distance from Defect 257 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | ry soil| -1.335 630
Defect 5.068 | 13 9957396 | Dry Soil 703
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.068) / (4.91 - 5.325)
= 0 mv

~Show how to caleulate over the line to remote carth voltage drop
= 10+7+3+2+1.6+1.6+1.2+0.8+0.6+0.2+0.2
= 282 mV

-Show how to calculate %IR
=28.2x100/703
= 4 %

~Show the contour of the voltgac gradient at the defect

BB3
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5
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at osta 54122
Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 sta. 4910 to: sta. 54325
Test Post No. before Defect 1812 sta, Distance to Defect 22 m
Test Post No. after Defect BB3 sta. Distance from Defect 203 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect TP | 4910 [ 1360356 [ 9957251 | Dry soil] -1335 630
Defect 5.122 | 1360375 | 9957446 | Dry sl 729
TP afier Defect TP | 5325 | 1360089 [ o0s7634 | Dry soit| -1575 | 0752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
16-35% Medium
x__|36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.122)/ (491 - 5.325)
= 79 mv

~Show how to caleulate over the line to remote carth voltage drop
= 100+80+30+20+8+6+5+4
= 262.2 mV

-Show how to calculate %IR
=2622x100/729
= 36 %

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

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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164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN : DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#10 at  osta 54154
Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 sta. 41910 to: sta. 54325
Test Post No. before Defect TS12 sta, Distance to Defect m.
Test Post No. after Defect BB3 sta, Distance from Defect m om
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 4910 [ 1360356 [ 9957251 [ Dry soil| -1335 | -0.705 630
Defect 5.154 | 1360371 | 9957476 | Dry Soil 743
TP afier Defect TP | 5325 | 1360089 | o0.s7634 | Dry soit| -1575 | 0752 823
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.154) / (491 - 5.325)
= 743 mv

~Show how to calculate over the line to remote carth voltage drop
=39+30+25+12+4
- 1100 mV

-Show how to calculate %IR
=110x100/743

= 15 %
-Show the contour of the voltgac gradient at the defect
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN : DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect12 at  sta SeI81
Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 sta. 41910 to: sta. 54325
Test Post No. before Defect TS12 sta, Distance to Defect m.
Test Post No. after Defect BB3 sta, Distance from Defect 144 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 4910 [ 1360356 [ 9957251 [ Dry soil| -1335 | -0.705 630
Defect 5181 | 1360371 | 9957501 | Dry Soil 756
TP afier Defect TP | 5325 | 1360089 [ o0s634 | Dry soit| -1575 | 0752 823
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.181)/ (491 - 5.325)
= 756 mv

~Show how to calculate over the line to remote carth voltage drop
= 9420+15+13+10+6+5+4+4+3+3

- 920 mv

~Show how to calculate %IR

=92x100/756

= 12 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectt11 at osta 54162
Pipeline Route Fuel Oil Pipeline
Section TS12-BB3 from: st 44910 to: sta. 54325
Test Post No. before Defect 1812 sta, Distance to Defect 252 m
Test Post No. after Defect BB3 sta. Distance from Defect 163 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect TP | 4910 [ 1360356 [ 9957251 | Dry soil] -1335 630
Defect 5.162 | 1360370 | 9957453 | Dry Sot 747
TP afier Defect TP | 5325 | 1360089 [ o0.s7634 | Dry soit| -1575 | 0752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.162)/ (491 - 5.325)
= T mv

~Show how to caleulate over the line to remote carth voltage drop
= 8+10+8+8+15+10
= 59.0 mV

-Show how to calculate %IR
=59x 100/ 747

= 8 %

~Show the contour of the voltgac gradient at the defect

BB3
1
8\ ‘ / ’
77— —3
6 N4
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt13 at osta 51200
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect 2 m
Test Post No. after Defect BBY sta. Distance from Defect 125 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | Dry soil| -1.335 630
Defect 5.200 | 1360370 | 9957519 | Dry soit 765
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.2)/ (491 - 5.325)
= 765 mv

~Show how to caleulate over the line to remote carth voltage drop
= 10+22+14+10+10+6+6+5+2.6+2+ 1.6
= 89.2 mV

-Show how to calculate %IR
=89.2x100/765
= 12 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defecti#14 at sta, 50213
Pipeline Route Fuel Ol Pipeline
Section T1S12-BB3 sta. 41910 to: sta.  5+325
Test Post No. before Defect TIS12 sta, Distance to Defect 303 m.
Test Post No. after Defect BB3 sta. Distance from Defect 12 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 4.910 | 13.60356 | 99.87251 | Dry Soil | -1.335 | -0.705 630
Defect 5.213 | 13.60379 | 99.87531 | Dry Soil 771
TP after Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.213)/ (491 - 5.325)
= 7 mv

~Show how to calculate over the line to remote carth voltage drop
= 3415 HI0H9H9+T+6+A4+3+2.8+342.8+2.6+2
- 142 mv

-Show how to calculate %IR
=1142x100/771

= 15 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defect#16 at sta. 54222
Pipeline Route Fuel Ol Pipeline
Section T1S12-BB3 sta. 4910 to: sta. 54325
Test Post No. before Defect TIS12 sta, Distance to Defect 312 m.
Test Post No. after Defect BB3 sta. Distance from Defect 103 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 4.910 | 13.60356 | 99.87251 | Dry Soil | -1.335 | -0.705 630
Defect 5.222 | 1346 99.87535 | Dry Soil 775
TP after Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = < 15% Low
X |16-35% Medium
36-60% High
> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.222)/ (491 - 5.325)
= 75 mv

~Show how to calculate over the line to remote carth voltage drop
= 4243041610+ 10+5+743+3.4+ 2434243+ 1.6+ 2+ 16+ 2+ 1.6+ 1.4+1.2
- 1478 mv

-Show how to calculate %IR
=147.8x100/775

= 19 %

-Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt1s at osta 52218
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect 08 m
Test Post No. after Defect BBY sta. Distance from Defect 107 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | ry soil| -1.335 630
Defect 5218 | 1360380 | 99.7535 | Dry sl 773
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
X_|16-35% Medium

36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.218) / (491 - 5.325)
= 7 mv

~Show how to caleulate over the line to remote carth voltage drop
= 34+20+15+9+66+5+5+5+5+3+3
= 170.0 mV

-Show how to calculate %IR
=170 x 100/ 773
= 2 %

~Show the contour of the voltgac gradient at the defect

BB3
1
8. 2 2
7 3
Db/
5
TSI12
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt17 at osta 52247
Pipeline Route Fucl Oil Pipeline
Section TS12:BB3 sta. 41910 to: sta. 5:325
Test Post No. before Defect 1812 sta. Distance to Defect 37 m
Test Post No. after Defect BBY sta. Distance from Defect 3 m
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 4910 [ 130356 [ 9957251 | Dry soil| -1.335 630
Defect 5.247 | 1360384 | 99.7562 | Dry Sot 787
TP after Defect 10| 5325 [ 109 | o903 | Dry soil] -1.575 | 0.752 823

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=630 - (630 - 823) x (491 - 5.247)/ (491 - 5.325)
= %7 mv

~Show how to calculate over the line to remote carth voltage drop
= 36+9+7+6.4+2.8+2+1 8
- 650 mv

-Show how to calculate %IR
=65x 100/ 787

= 8 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#18 at  sta 54269

Pipeline Route Fuel Oil Pipeline

Section TS12-BB3 from:  sta. 4:910 to: sta. 54325
Test Post No. before Defect T812 sta. 4+910 Distance to Defect 359 m.
Test Post No. after Defect Bl sta. 54325 Distance from Defect 56 m.

TP before Defect
| Defect
| TP afier Defect

Measuring Point : TP-Test Post. R-Riser

13.60356 | 9987251 [ Dry Soil 630
| | 5269 | 1360387 | 9057552 | Dry st | | 797
| 1p | 5325 [ 360 [ o956 | Dry soit] -1.575 [ 0752 | 823
Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop = Severity = < 15% Low
%IR = | [16-35% Medium
| [36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=630 - (630 - 823) x (4.91 - 5.269) / (4.91 - 5.325)
= 797 mV
~Show how to calcul the line to th voltage drop
=25+30+18+10+5+4.8+4+2.8+1.6+0.8
= 102.0 mV
-Show how to calculate %IR
=102x100/797
= 13 %
~Show the contour of the voltgae gradient at the defect
BB3
1
:N L2
7 -3
67 = 4
5
TS12
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 30 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section BB3-TS13 from: sta. 54325 to: sta. 5+690

1 R TS15 136078 | 99ssas3 [ SOV [ 80A [ 880V |44.6A | C2F1 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

1 BB3 1360389 [ 99.87634 | Dry Soil

L3 [ | TS13 | 1360711 [ 9057568 | Dry soit| -1.667 | -0.744 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found * 24 Defect points "
Graph DCVG Survey

g 1000
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BB3 TS13
Measuring Point

1 Defect about sta. 5+332  N= 1360395 E= 997628 about 7 m. after BB3 sta.
2 Defect about sta. 5+345  N= 1360406 E= 9987625 about 20 m. after BB3 sta.
3 Defect about sta. 5+358  N= 1360417 E= 9987623 about 33 m. after BB3 sta.
4 Defect about sta. 5+381 N= 1360433 E= 9987621 about 56 m. after BB3 sta.
5 Defect about sta. 5+405  N= 1360459 E= 9987617 about 80 m. after BB3 sta.
6 Defe bout sta. 5+417  N= 1360470 E= 9957616 about 92 m. after BB3 sta.
7 Defect about sta. 5+428 N= 1360479 E= 9987612 about 103 m. after BB3 sta.
8 Defect about sta. 5+452  N= 1360500 E= 9987608 about 127 m. after BB3 sta.
9 Defect about sta. 5+472  N= 13e0s1s  E= 99587607 about 147 m. after BB3 sta.
10 Defect about sta. 5+480 N= 1360525 E= 998705 about 155 m. after BB3 sta.
11 Defect about sta. 5+494 N= 136053 E= 9987598 about 169 m. after BB3 sta.
12 Defect about sta. 5+504 N= 1360546 E= 998759 about 179 m. after BB3 sta.
13 Defect about sta. 5+508 N= 136050 E= 9987599 about 183 m. after BB3 sta.
14 Defect about sta. 5+524  N= 136064 E= 9958759 about 199 m. after BB3 sta.
15 Defect about sta. 54537 N= 1360576 E= 9987505 about 212 m. after BB3 sta.
16 Defect about sta. 5+555 N= 136092 E= 99587591 about 230 m. after BB3 sta.
17 Defect about sta. 5+570  N= 1360606 E= 9957588 about 245 m. after BB3 sta.
18 Defect about sta. 5+587 N= 1360622 E= 9987587 about 262 m. after BB3 sta.
19 Defect about sta. 5+597 N= 1360631 E= 9957585 about 272 m. after BB3 sta.
20 Defect about sta. 5+621 N= 1360652 E= 998758 about 296 m. after BB3 sta.
21 sta. 5+634 N= 1360663 E= 995757 about 309 m. after BB3 sta.
22 sta. 5+642 N= 1360671 E= 9957575 about 317 m. after BB3 sta.
23 Defect about sta. 5+653 N = 1360681 E=_ 9987573 about 328 m. after BB3 sta.

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuS0, Reference Electrode

Defect No. Defect#19 at  sta, 54208

Pipeline Route Fuel Oil Pipeline

Section TSI2-BB3 from:  sta. 4:910 to: sta. 54325
Test Post No. before Defect T812 sta. 44910 Distance to Defect 388 m
Test Post No. after Defect Bl sta. 54325 Distance from Defect 27 m,

TP before Defect ™ 1360356 [ 99.87251 | Dry Soil . 630

| Defect | | 5298 | 1360350 | 9957609 | Dry soit | 810

|
| tPanerDefect | p | 5325 | 0o | 907634 | Doy soit| -1.575 [ -0.752 | 823

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity =

%IR

> 61% Very high
-Show how to caleulate signal strength at the defect

=630 - (630 - 823) x (491 - 5.298) / (491 - 5.325)

= 810 mv

-Show how to calcul: the line to th volt drop
=100
= 1000 mv

-Show how to calculate %IR.
=100x100/810

= 2 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 30 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cw/CuS0, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from:  sta. 54325 to: sta. 5+690
24 Defect about sta. 54666 N= 136001 E= 987570 about 341 m. after BBl st 5325

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect01 at  osta 5332
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta. 54690
Test Post No. before Defect BB3 sta, Distance to Defect 1 m.
Test Post No. after Defect TSI13. sta. Distance from Defect 3 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 5325 | 13.60389 [ 9957634 | Dry soil| -1575 | 0752 823
Defect 5332 | 1360395 | 99,5762 | Dry Soil 825
TP afier Defect 1P| 5.690 | 136071 [ oosases | pry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 -923) x (5325 - 5.332) /(5.325 - 5.69)
= 825 mv

~Show how to calculate over the line to remote carth voltage drop
= 30430426+5+3+2+3 4+ 1+0.8+0.8+0.8+0.6+0.6+0.4
- 1044 mV

-Show how to calculate %IR
=104.4x100/825

= 13 %

-Show the contour of the voltgac gradient at the defect

TS13
1
N | 2
7— -3
¢ N4
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect at osta 54358
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta. 54690
Test Post No. before Defect BB3 sta, Distance to Defect m.
Test Post No. after Defect TSI13. sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect ™ 1360389 [ 99.57634 | Dry soil| -1575 | 0.752 823
Defect 5358 | 1360117 | 9957623 | Dry Soil 832
TP afier Defect 1P| 5.690 | 136071 [ oosases | ry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
VIR = X |16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.358) / (5.325 - 5.69)
= 832 mv

~Show how to calculate over the line to remote carth voltage drop
- 140
- 1400 mV

-Show how to calculate %IR
=140x 100/ 832
= 17 %

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#02 at osta 51345
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 20 m
Test Post No. after Defect TS13 sta. Distance from Defect 345 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5325 [ 130380 [ 9957634 | Dry Soil| -1.575 823
Defect 5 [ 13.00106 [ 09 57625 | Dry soit 828
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.345)/ (5.325 - 5.69)
= 828 mv

~Show how to caleulate over the line to remote carth voltage drop

= 250  mV

-Show how to calculate %IR
=25x100/828
= 3%

~Show the contour of the voltgac gradient at the defect
TS13

5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#04. at osta 5381
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta.  5:690
Test Post No. before Defect BB3 sta, Distance to Defect %6 m
Test Post No. after Defect TSI13. sta. Distance from Defect 309 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect ™ 1360389 [ 9957634 | Dry Soil| 1575 823
Defect 1360035 [ 9957621 | Dry Soil 838
TP afier Defect 1P| 5.690 | 136071 [ oosases | ry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = < 15% Low
IR X__|16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.381)/ (5.325 - 5.69)
= 838 mv

~Show how to caleulate over the line to remote carth voltage drop
=160
= 160.0 mV

-Show how to calculate %IR
=160 x 100/ 838
= 19 %

~Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at sta. 54405
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 80 m.
Test Post No. after Defect 13 sta. Distance from Defect 285 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5.405 | 1360439 | 9957617 | Dry soil 845
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.405) / (5.325 - 5.69)
= 845 mv

~Show how to calculate over the line to remote carth voltage drop
=36
- 360 mv

-Show how to calculate %IR
=36x 100/ 845

- 4 %

-Show the contour of the voltgac gradient at the defect

TS13
1
[—
77— -3
¢ | e
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#07 at sta.
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 103 m.
Test Post No. after Defect 13 sta. Distance from Defect 262 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5.428 | 13.60479 | 99.87612 | Dry Soil 851
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.428)/ (5.325 - 5.69)
= 851 mv

~Show how to calculate over the line to remote carth voltage drop
-2
- 280 mv

-Show how to calculate %IR
=28x100/851

- 3%

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectf06 at osta 54417
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 2 m
Test Post No. after Defect TS13 sta. Distance from Defect 273 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5325 [ 130380 [ 9957634 | Dry Soil| -1.575 823
Defect 5.417 | 1360170 | 99576016 | Dry soit 848
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 -923) x (5.325 - 5.417) /(5.325 - 5.69)
= 848 mv

~Show how to caleulate over the line to remote carth voltage drop

= 280 mV

-Show how to calculate %IR
=28x 100/ 848
= 3%

~Show the contour of the voltgac gradient at the defect
TS13

5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

nd.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectf08 at osta 50450
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect m
Test Post No. after Defect TS13 sta. Distance from Defect 238 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5325 [ 130389 [ 9957634 | Dry Soil| -1.575 823
Defect 5452 | 1360500 | 9957608 | Dry soit 858
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.452) /(5.325 - 5.69)
= 858 mv

~Show how to caleulate over the line to remote carth voltage drop
=120
= 120.0 mV

-Show how to calculate %IR
=120x 100/ 858
= 4 %

~Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#09 at sta, 50472
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 147 m.
Test Post No. after Defect IS13 sta. Distance from Defect 218 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5472 [ 1360518 | 9987607 | Dry soil 863
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 -923) x (5325 - 5.472) /(5.325 - 5.69)
= 863 mv

~Show how to calculate over the line to remote carth voltage drop
=76
- 760 mv

-Show how to calculate %IR
=76x100/863

- 9 %

-Show the contour of the voltgac gradient at the defect

TS13
1
|
8. 2
7— 3
6 4
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectit11 at sta, 50494
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 169 m.
Test Post No. after Defect IS13 sta. Distance from Defect 196 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5.494 | 13.60536 | 99.8759% | Dry Soil 869
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.494) / (5.325 - 5.69)
= 869 mV

~Show how to calculate over the line to remote carth voltage drop
-16
- 160 mv

-Show how to calculate %IR
=16x 100/ 869

= 2 %

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect10 at osta 53480
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 155 m
Test Post No. after Defect TS13 sta. Distance from Defect 210 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5325 [ 130380 [ 9957634 | Dry Soil| -1.575 823
Defect 5.480 | 1360525 | 9957605 | Dry st 865
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5.325 - 5.48) / (5.325 - 5.69)
= 865 mV

~Show how to caleulate over the line to remote carth voltage drop

320 mv

-Show how to calculate %IR
2x 100/ 865
= 4 %

~Show the contour of the voltgac gradient at the defect

TS13
1

N \ Ve
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BB3

Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt12 at osta 55504
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 179 m
Test Post No. after Defect TS13 sta. Distance from Defect 186 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5325 [ 130389 [ 9957634 | Dry Soil| -1.575 823
Defect 5.504 | 136054 | 99.57599 | Dry Sot 872
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.504) / (5.325 - 5.69)
= 872 mv

~Show how to caleulate over the line to remote carth voltage drop

= 200 mV

-Show how to calculate %IR
=20x100/872
= 2 %

~Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defectit at sta. 54508
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 183 m.
Test Post No. after Defect IS13 sta. Distance from Defect 182 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5.508 | 13.60550 | 99.87599 | Dry Soil 873
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.508) / (5.325 - 5.69)
= 873 mv

~Show how to calculate over the line to remote carth voltage drop
-2
- 20 mv

-Show how to calculate %IR
=22x100/873

- 3%

-Show the contour of the voltgac gradient at the defect
TS13
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

TEST INSTRUMEN

Defect No. Defecti#15 at sta. 54537
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect m.
Test Post No. after Defect IS13 sta. Distance from Defect 153 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 13.60576 | 9957595 | Dry Soil 881
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.537) /(5.325 - 5.69)
= 881 mv

~Show how to calculate over the line to remote carth voltage drop
=38
- 380 mv

-Show how to calculate %IR
=38x100/881

- 4 %

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

DefectNo.  Defectt14 at osta 5:524
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 19 m
Test Post No. after Defect TS13 sta. Distance from Defect 166 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5325 [ 130380 [ 9957634 | Dry Soil| -1.575 823
Defect 5.524 | 1360564 | 99.759 | Dry Soil 878
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.524) / (5.325 - 5.69)
= 878 mv

~Show how to caleulate over the line to remote carth voltage drop
=100
= 100.0 mV

-Show how to calculate %IR
=100 x 100/ 878

= 1n %

~Show the contour of the voltgac gradient at the defect

TS13
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N 2
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Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defectt16 at  sta 51555
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 20 m
Test Post No. after Defect TS13 sta. Distance from Defect 135 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5325 [ 130389 [ 9957634 | Dry Soil| -1.575 823
Defect 5 [ 130592 [ 0957591 | Dry Soit 886
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.555) / (5.325 - 5.69)
= 886 mV

~Show how to caleulate over the line to remote carth voltage drop
=66
= 66.0 mV

-Show how to calculate %IR
=66x100/886

= 7%

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect17 at  sta 54570
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta. 54690
Test Post No. before Defect BB3 sta, Distance to Defect m.
Test Post No. after Defect TSI13. sta. Distance from Defect 120 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 5325 | 13.60389 [ 9957634 | Dry soil| -1575 | 0752 823
Defect 5.570 | 13.60606 | 9957585 | Dry soil 890
TP afier Defect 1P| 5.690 | 136071 [ oosases | pry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 -923) x (5.325 - 5.57) / (5.325 - 5.69)
= 890 mv

~Show how to calculate over the line to remote carth voltage drop
-4
- 140 mv

-Show how to calculate %IR
=14x 100/ 890

= 2 %

-Show the contour of the voltgac gradient at the defect
TS13
1

Y%
o ‘ N4

8 2

5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#19 at osta 55507
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect m m
Test Post No. after Defect TS13 sta. Distance from Defect % m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 5325 [ 136089 | 9957634 | Dry soil| -1.575 | 0.752 823
Defect 5.597 | 1360031 | 99755 | Dry st 898
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.597) / (5.325 - 5.69)
= 898 mv

~Show how to calculate over the line to remote carth voltage drop
-2

= 220  mv

-Show how to calculate %IR
=22x100/898

- 2 %

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#18 at  osta 54587
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from: st 5325 to: sta. 5:690
Test Post No. before Defect BB3 sta, Distance to Defect 262 m
Test Post No. after Defect TSI13. sta. Distance from Defect 103 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect TP | 5325 [ 136038 [ 9957634 | Dry soil]| -1575 823
Defect 5.587 | 1360022 | 99.57557 | Dry sl 895
TP afier Defect 1P| 5.690 | 136071 [ oosases | ry soit| -1.667 | 0744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.587) /(5.325 - 5.69)
= 85 mv

~Show how to caleulate over the line to remote carth voltage drop
=15
= 15.0 mV

-Show how to calculate %IR
=15x 100/ 895

2 %

~Show the contour of the voltgac gradient at the defect

TS13
1
8\ , 2
7— —3
67 | N4
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#20 at  osta 5620
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta.  5:690
Test Post No. before Defect BB3 sta, Distance to Defect 2 m
Test Post No. after Defect TSI13. sta. Distance from Defect 0 m
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect TP | 5325 | 136098 [ 9957634 | Dry soil]| -1575 823
Defect 5.621 | 1360052 | 9987580 | Dry Soil 904
TP afier Defect 1P| 5.690 | 136071 [ oosases | ry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
IR 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 -923) x (5.325 - 5.621)/ (5.325 - 5.69)
= 904 mv

~Show how to caleulate over the line to remote carth voltage drop

= 240 mV

-Show how to calculate %IR
=24x100/904
= 3%

~Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#21 at sta,  5:634
Pipeline Route Fuel Ol Pipeline
Section BB3-TS13 from : sta, 54325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 309 m.
Test Post No. after Defect IS13 sta. Distance from Defect 36 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.325 | 13.60389 | 99.87634 | Dry Soil | -1.575 | -0.752 823
Defect 5.634 | 13.60663 | 99.87576 | Dry Soil 908
TP after Defect TP 5.690 | 1360711 | 99.87568 | Dry Soil | -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.634) / (5.325 - 5.69)
= 908 mv

~Show how to calculate over the line to remote carth voltage drop
=36
- 360 mv

-Show how to calculate %IR
=36x100/908

- 4 %

-Show the contour of the voltgac gradient at the defect

TS13
1
—3
6 | 4
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect? at  sta 5653
Pipeline Route Fuel Oil Pipeline
Section BB3-TSI3 from:  sta. 5325 to: sta. 54690
Test Post No. before Defect BB3 sta, Distance to Defect 328 m
Test Post No. after Defect TSI13. sta. Distance from Defect 31 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 5325 | 1360389 [ 9957634 | Dry soil| -1575 | 0752 823
Defect 5.653 | 136061 | 9957573 | Dry Soil 913
TP afier Defect 1P| 5.690 | 136071 [ oosases | ry st -1.667 | 0744 923
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.653) / (5.325 - 5.69)
= 913 mv

~Show how to calculate over the line to remote carth voltage drop
-64
- 640 mV

-Show how to calculate %IR
=64x100/913

- 7%

-Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect#22 at osta 5:640
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 37 m
Test Post No. after Defect TS13 sta. Distance from Defect 48 om
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5325 [ 130380 [ 9957634 | Dry Soil| -1.575 823
Defect 5.642 | 1360071 | 99.7575 | Dry Soit 910
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.642) / (5.325 - 5.69)
= 910 mv

~Show how to caleulate over the line to remote carth voltage drop
=80
= 80.0 mV

-Show how to calculate %IR
=80x100/910

= 9 %

~Show the contour of the voltgac gradient at the defect

TS13
1
8. ‘ 2
7— —3
6 ‘ 4
5
BB3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect24 at osta 51666
Pipeline Route Fucl Oil Pipeline
Section BB3-TSI3 from:  sta. 53325 to: sta. 54690
Test Post No. before Defect BB3 sta. Distance to Defect 4l om
Test Post No. after Defect TS13 sta. Distance from Defect 4 m
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5325 [ 130389 [ 9957634 | Dry Soil| -1.575 823
Defect 5.666 | 1360091 | 99.57570 | Dry soit 916
TP after Defect 12| 5.690 [ 1nsomn | 99756 | Dry soil] -1.667 | -0.744 923

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=823 - (823 - 923) x (5325 - 5.666) / (5.325 - 5.69)
= 916 mV

~Show how to caleulate over the line to remote carth voltage drop
=48
= 48.0 mV

-Show how to calculate %IR
=48x100/916
= 5 %

~Show the contour of the voltgac gradient at the defect
TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 31 March 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authori

of Thailand.
164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Oil Pipeline
Section TSI3-TS14 from:  sta. 5+690 to: sta. 6230

1 R TS15 136078 | 9ossas [ SOV [ 80A |637V|273A | CIF3 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

1 TS13 13.60711 | 99.87568 [ Dry Soil

L3 [ | TS14 | 1360751 [ 905016 | Dry soit| 1724 | -0.836

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found " 29 Defect points "
Graph DCVG Survey
S 1,000
E
El
E)
)
H
&
3
E
)
L
0
TS13 TS14
Measuring Point
1 Defect about sta. 5+700 N= 1360120 E= 995757 about 10 m. after  TSI13 sta. 5+690
2 Defect about sta. 5+780  N= 1360750 E= 9987604 about 90 m. after  TS13 sta. 5+690
3 Defect about sta. 5+803  N= 1360750 E= 9987625 about 113 m. after  TS13 sta. 5+690
4 Defect about sta. 5+812 N= 1360148 E= 9957633 about 122 m. after  TSI13 sta. 5+690
5 Defect about sta. 5+829  N= 1360753 E= 9987649 about 139 m. after  TS13 sta. 5+690
6 Defe bout sta. 5+842 N= 1360147 E= 995761 about 152 m. after  TSI13 sta. 5+690
7 Defect about sta. 5+847 N= 13607 E= 998765 about 157 m. after  TS13 sta. 5+690
8 Defect about sta. 5+872  N= 136046 E= 99878 about 182 m. after  TS13 sta. 5+690
9 Defect about sta. 5+885 N= 136047 E= 9987700 about 195 m. after  TSI13 sta. 5+690
10 Defect about sta. 5+897 N= 136047 E= 9987711 about 207 m. after  TS13 sta. 5+690
11 Defect about sta. 5t908 N= 1360146 E= 9987721 about 218 m. after  TSI13 sta. 5+690
12 Defect about sta. 5923 N= 1360147 E= 9987735 about 233 m. after  TSI13 sta. 5+690
13 Defect about sta. 54937 N= 1360044 E= 9987748 about 247 m. after  TS13 sta. 5+690
14 Defect about sta. 5943 N= 1360149 E= 9957753 about 253 m. after  TSI13 sta. 5+690
15 Defect about sta. 54973 N= 136046 E= 998778 about 283 m. after  TS13 sta. 5+690
16 Defect about sta. 5985 N= 1360147 E= 9987791 about 295 m. after  TSI13 sta. 5+690
17 Defect about sta. 6+032 N= 1360750 E= 99587834 about 342 m. after  TSI13 sta. 5+690
18 Defect about sta. 6+084 N= 136048 E= 9987882 about 394 m. after  TS13 sta. 5+690
19 Defect about sta. 6+089 N= 1360147 E= 9957887 about 399 m. after  TSI13 sta. 5+690
20 Defect about sta. 6+094  N= 136047 E= 998781 about 404 m. after  TS13 sta. 5+690
21 sta. 6+106 N= 1360145 E= 9987902 about 416 m. after  TSI13 sta. 5+690
22 sta. 6+131 N= 1360149 E= 9987925 about 441 m. after  TSI13 sta. 5+690
23 Defect about sta. 6+143  N= 1360748 E= 998793 _about 453 m. after  TS13 sta. 5+690

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#01 at  sta. 50700

Pipeline Route Fuel Oil Pipeline

Section TSI3-TS14 from:  sta. 56690 to: sta. 6230
Test Post No. before Defect S13 sta. 54690 Distance to Defect 10 m.
Test Post No. after Defect 1814 sta. 6+230 Distance from Defect 530 m

TP before Defect | 5690 | 136071 | 9957568 | Dry Soil 656
| Defect | | 5700 | 1360720 | 9957567 | Dry soit | | 660
| tpanerDefect | p | 6230 | orsi | sossors | Doy soit| -1.724 | -0.836 | 888

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low

%IR = | [16-35% Medium

| |36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=656 - (656 - 888) x (5.69 - 5.7) / (5.69 - 6.23)
- 660 mv
~Show how to caleul the line to th voltage drop
=50
= 50.0 mV
-Show how to calculate %IR
=50x100/660
- 8 %
~Show the contour of the voltgae gradient at the defect
TS14
Note/Comment :
TestBy | CPE. | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuS0, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS13-TS14 from : sta. 54690 to: sta. 6+230
24 Defect about sta. 6+153  N= 136078 E= 9987945 about 463 m. after sta. 5+690
25 Defect about sta. 6+164 N= 136076 E= 9987955 about 474 m. after sta. 5+690
26  Defect about sta. 6+175 N= 1360148 E= 998795 about 485 m. after sta. 5+690
27 Defect about sta. 6+187  N= 136078 E= 998797 about 497 m. after sta. 5+690
28  Defect about sta. 6+211 N= 1360148 E= 9957995 about 521 m. after sta. 5+690
29 Defect about sta. 6+223  N= 136079 E= 9988009 about 533 m. after sta. 5+690
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuS0, Reference Electrode

Defect No. Defect#02 at  sta. 5780

Pipeline Route Fuel Oil Pipeline

Section TSI3-TS14 from:  sta. 56690 to: sta. 64230
Test Post No. before Defect TS13 sta. 54690 Distance to Defect 90 m.
Test Post No. after Defect T8S14 sta. 6+230 Distance from Defect 450 m

TP before Defect | 5.690 | 136071 | 9957568 | Dry Soil| -1.321 | 0. 656
| Defect | | 5780 | 1360750 | 99.57604 | Dry soit | | 695
| teanerDefect | tp | 6230 | orsi | sossors | Dry soit| -1.724 | -0.836 | 888 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity =

%IR

> 61% Very high
-Show how to caleulate signal strength at the defect

=656 - (636 - 888) x (5.69 - 5.78)/ (5.69 - 6.23)

= 695 mv

-Show how to calcul: the line to th volt drop
= 13+17+10+942.8+ 1.8+ 1.6+1.6+1+140.8+0.8+0.6+0.2+0.2+0.2
= 61.6 mV

-Show how to calculate %IR.
=61.6x100/695
= 9 %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defecti at sta, 5+803
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 113 m.
Test Post No. after Defect sta. Distance from Defect 427 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 5.803 | 13.60730 | 9957625 | Dry soil 705
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.803) / (5.69 - 6.23)
= 05 mv

~Show how to calculate over the line to remote carth voltage drop
=15
- 750 mv

-Show how to calculate %IR
=75x100/705

= 1n %

-Show the contour of the voltgac gradient at the defect

TS14
1
N 2
77— 3
&
5
TSI13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at sta. 54820
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 139 m.
Test Post No. after Defect sta. Distance from Defect 401 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 5.829 [ 1360753 | 9957649 | Dry soit 716
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.829) / (5.69 - 6.23)
= 76 mv

~Show how to calculate over the line to remote carth voltage drop
=50
- 500 mv

-Show how to calculate %IR
=50x100/716

- 7%

-Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf04 at osta 5:812
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect m
Test Post No. after Defect Tsi4 sta. Distance from Defect 418 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5812 | 136074 | 9957633 | Dry st 708
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.812)/ (5.69 - 6.23)
= 08 mv

~Show how to caleulate over the line to remote carth voltage drop
=75
= 75.0 mV

-Show how to calculate %IR
=75x100/708

= 1n %

~Show the contour of the voltgac gradient at the defect

TS14
1
N
7- 3
N
5
TSI3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf06 at osta 5:84)
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 12 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 388 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5.842 | 1360747 | 9957661 | Dry Sl 721
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.842) / (5.69 - 6.23)
= 721 mv

~Show how to caleulate over the line to remote carth voltage drop
=30
= 30.0 mV

~Show how to calculate %IR
0x 100/721
- 4 %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Elect
Ratchaburi Power Plant, Fuel

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#07 at sta, 51847

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Section TSI3-TS14 sta. 54690 to: 6:230
Test Post No. before Defect TS13 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect T | 5.690 | 1360711 [ oo.s7s6s [ ry soil| -1321 | -0.665 656
Defect 5.847 | 1360747 | 9957665 | Dry Sl 723
TP afier Defect 1P| 6230 | 1360751 [ oossote [ ry soit| -1.724 | 0836 888
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
mv Severity = X |<15% Low

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.847) / (5.69 - 6.23)
= 7 mv

~Show how to calculate over the line to remote carth voltage drop
=30
- 158 mv

-Show how to calculate %IR
=158x100/723

= 2 %

-Show the contour of the voltgac gradient at the defect

TS14
1
|
/2
7— —3
ST
5
TS13

Note/Comment :

16-35% Medium
36-60% High
> 61% Very high

TestBy | CPE | S Tanya |

Supervisor

| 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

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

Elect
Ratchaburi Power Plant, Fuel

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#09 at sta. 51885

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Section T1S13-TS14 sta. 54690 to: 6+230
Test Post No. before Defect TIS13 sta. Distance to Defect m.
Test Post No. after Defect sta. Distance from Defect m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘me "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 5.885 | 13.60747 | 9957700 | Dry soit 740
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mV Severity = x_|<15% Low
IR = 16-35% Medium
36-60% High
> 61% Very high
-Show how to calculate signal strength at the defect
=656 - (656 - 888) x (5.69 - 5.885) / (5.69 - 6.23)
= 740 mV
-Show how to calculate over the line to remote carth voltage drop
-4
= 44.0 mV
-Show how to calculate %IR
=44 x 100/ 740
= 6 %
-Show the contour of the voltgae gradient at the defect
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TEST INSTRUMENT

Defect No. Defect#08 at sta, 54872

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 182 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 358 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5.872 | 1360746 | 995768 | Dry st 734
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.872) / (5.69 - 6.23)
= 34 mv

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to caleulate over the line to remote carth voltage drop

= 240  mV
-Show how to calculate %IR
=24x100/734

= 3%

~Show the contour of the voltgac gradient at the defect

TS14

1
s L2
— K3
o | o

5

TS13

Note/Comment :

TestBy | CPE | S Tanya |

Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

Defect No. Defect#10 at sta. 54897

Pipeline Route Fuel Oil Pipeline

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TSI3-TS14 st 5:690 to:
Test Post No. before Defect 813 sta. Distance to Defect
Test Post No. after Defect Tsi4 sta. Distance from Defect
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5897 | 1360747 | 9959711 | Dry sl 745
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.897) / (5.69 - 6.23)
= 745 mv

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to caleulate over the line to remote carth voltage drop

=9+14+10+5+5+1.6
= 46  mv

-Show how to calculate %IR
=44.6x100/745
= 6 %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya |

‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th




CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectil 1 at  osta 5908
Pipeline Route Fuel Oil Pipeline
Section TSI3-TS14 sta. 54690 to: 6:230
Test Post No. before Defect TS13 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect T | 5.690 | 1360711 [ oo.s7s6s [ ry soil| -1321 | -0.665 656
Defect 5.908 | 1360746 | 9957721 | Dry Soil 750
TP afier Defect 1P| 6230 | 1360751 [ oossote [ ry soit| -1.724 | 0836 888
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.908) / (5.69 - 6.23)
= 750 mv

~Show how to calculate over the line to remote carth voltage drop
-15
- 150 mv

-Show how to calculate %IR
=15x100/750

= 2 %

-Show the contour of the voltgac gradient at the defect

TS14
1
L2
/-
7— —3
o | N4
5
TSI13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect? at  sta 5937
Pipeline Route Fuel Oil Pipeline
Section TSI3-TS14 sta. 54690 to: sta. 6+230
Test Post No. before Defect TS13 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect 293 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 5.690 | 1360711 [ oo.s7s6s [ ry soil| -1321 | -0.665 656
Defect 5937 | 1360744 | 9957745 | Dry soil 762
TP afier Defect TP | 6230 | 1360751 [ oossote [ Dry soit| -1.724 | 0836 888
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.937)/ (5.69 - 6.23)
= 762 mv

~Show how to calculate over the line to remote carth voltage drop
=50
- 500 mv

-Show how to calculate %IR
=50x100/762

- 7%

-Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt12 at osta 51923
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 23 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 307 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5.923 | 1360747 | 99.57735 | Dry st 756
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.923)/ (5.69 - 6.23)
= 756 mv

~Show how to caleulate over the line to remote carth voltage drop
=40
= 40.0 mV

-Show how to calculate %IR
=40x100/756
= 5 %

~Show the contour of the voltgac gradient at the defect
TS14

5
TSI3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt14 at osta 51043
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 253 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 287 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5.943 | 1360749 | 99.57753 | Dry soit 765
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.943)/ (5.69 - 6.23)
= 765 mv

~Show how to caleulate over the line to remote carth voltage drop

= 240 mV

-Show how to calculate %IR
=24x100/765
= 3%

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#15 at  sta 52973
Pipeline Route Fuel Oil Pipeline
Section TSI3-TS14 sta. 54690 to: sta. 6+230
Test Post No. before Defect TS13 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect 257 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect T | 5.690 | 1360711 [ oo.s7s6s [ ry soil| -1321 | -0.665 656
Defect 5973 | 1360746 | 9957750 | Dry Soil 778
TP afier Defect 1P| 6230 | 1360751 [ oossote [ ry soit| -1.724 | 0836 888
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.973)/ (5.69 - 6.23)
= 78 mv

~Show how to calculate over the line to remote carth voltage drop
=72+24+08
- 104 mv

-Show how to calculate %IR
=10.4x100/778

= 1%

-Show the contour of the voltgac gradient at the defect

TS14
1
s\ \ 2
77— %—3
N | o
5
TSI13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022
T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defecti#17 at sta. 6032
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 342 m.
Test Post No. after Defect sta. Distance from Defect 198 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 6.032 | 1360750 | 9957834 | Dry soil 803
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.032) / (5.69 - 6.23)
= 803 mv

~Show how to calculate over the line to remote carth voltage drop
=2.6+1+140.6
- 52 mv

-Show how to calculate %IR
=52x100/803

- %

-Show the contour of the voltgac gradient at the defect
TS14

TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectt16 at osta 51985
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 25 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 245 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 5.985 | 1360747 | 9957791 | Dry st 783
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = < 15% Low
16-35% Medium
X 36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 5.985) / (5.69 - 6.23)
= 7 mv

~Show how to caleulate over the line to remote carth voltage drop
= 90+80+90+50+4+1+0.6+0.6+0.4+0.2+0.2+0.2
= 317.2 mV

~Show how to calculate %IR
172x100/783
- a %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt1 at osta 61084
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 304 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 146 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 6.084 | 136074 | 99.57552 | Dry sot 825
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = < 15% Low

X 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.084) / (5.69 - 6.23)
= 825 mv

~Show how to caleulate over the line to remote carth voltage drop
= 60+60+22+5+5+6+4+4+2.2+2+1.8+1 8+1.8+1.8+1.6+1+1+0.8+0.8+0.8
= 183.4 mV

-Show how to calculate %IR
=183.4x100/825
2 %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#19 at sta. 6089
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 399 m.
Test Post No. after Defect sta. Distance from Defect 141 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 6.089 | 13.60747 [ 9957557 | Dry Soil 827
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.089) / (5.69 - 6.23)
= 827 mv

~Show how to calculate over the line to remote carth voltage drop
-80
- 800 mV

-Show how to calculate %IR
=80x 100/ 827

= 10 %

-Show the contour of the voltgac gradient at the defect

TS14
1
8 ‘ 2
7- 3
67 ‘ 4
5
TSI13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#21 at sta, 62106
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 416 m.
Test Post No. after Defect sta. Distance from Defect 124 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 6.106 [ 1360745 | 9957902 | Dry soil 835
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.106) / (5.69 - 6.23)
= 835 mv

~Show how to calculate over the line to remote carth voltage drop
=70
- 700 mv

-Show how to calculate %IR
=70x 100/ 835

- 8 %

-Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect#20 at osta 61004
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 04 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 136 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 6.094 | 1360747 | 9957591 | Dry Soit 830
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = < 15% Low

X 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.6 - 6.004) / (5.69 - 6.23)
= 80 mv

~Show how to caleulate over the line to remote carth voltage drop
=150
= 150.0 mV

-Show how to calculate %IR
=150 x 100/ 830

= 18 %

~Show the contour of the voltgac gradient at the defect

TS14
1
|
8 \X2
7- -3
6 4
5
TSI3
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#22 at sta. 6+131
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 41 m
Test Post No. after Defect Tsi4 sta. Distance from Defect %9 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 6.131 | 1360749 [ 9957925 | Dry soil 845
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.131)/ (5.69 - 6.23)
= 845 mv

~Show how to caleulate over the line to remote carth voltage drop
=30
= 30.0 mV

~Show how to calculate %IR
0 x 100/ 845
- 4 %

~Show the contour of the voltgac gradient at the defect
TS14

TS13

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CPE and Service Electricity Generating Authority of Th:

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defecti# at sta, 60143
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 453 m.
Test Post No. after Defect sta. Distance from Defect 87 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 6.143 | 13.60748 | 99.87936 | Dry Soil 851
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.143)/ (5.69 - 6.23)
= 851 mv

~Show how to calculate over the line to remote carth voltage drop
=40
- 400 mv

-Show how to calculate %IR
=40x100/851

- 5%

-Show the contour of the voltgac gradient at the defect

TS14
1
N
7 3
67— 4
5
TSI13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#25 at sta.  6+164
Pipeline Route Fuel Ol Pipeline
Section T1S13-TS14 sta. 54690 to: sta. 6230
Test Post No. before Defect TIS13 sta. Distance to Defect 474 m.
Test Post No. after Defect sta. Distance from Defect 66 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 5.690 | 13.60711 | 99.87568 | Dry Soil | -1.321 | -0.665 656
Defect 6.164 | 13.60746 | 9957955 | Dry soil 860
TP after Defect TP 6.230 | 1360751 | 9988016 | Dry Soil | -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.164) / (5.69 - 6.23)
= 860 mV

~Show how to calculate over the line to remote carth voltage drop
-10
- 100 mv

-Show how to calculate %IR
=10x 100/ 860

= 1%

-Show the contour of the voltgac gradient at the defect
TS14

TS13

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect24 at osta 64153
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 463 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 77 m
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 6.153 | 136074 | 99.57945 | Dry st 855
TP after Defect 10| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.153)/ (5.69 - 6.23)
= 855 mv

~Show how to caleulate over the line to remote carth voltage drop
=70
= 70.0 mV

-Show how to calculate %IR
=70x 100/ 855
= 8 %

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#26 at osta 64175
Pipeline Route Fucl Oil Pipeline
Section TSI3-TS14 st 5:690 to: sta.
Test Post No. before Defect 813 sta. Distance to Defect 485 m
Test Post No. after Defect Tsi4 sta. Distance from Defect 5 om
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 10| 5.690 [ 1360711 | 995756 | Dry soil| -1.321 | -0.665 656
Defect 6.175 | 136074 | 99.57965 | Dry st 864
TP after Defect 12| 6230 [ 1ot | s9ssons | Dry soil] -1.724 | -0.836 888

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
=656 - (636 - 888) x (5.69 - 6.175) / (5.69 - 6.23)
= 864 mV

~Show how to caleulate over the line to remote carth voltage drop
=10
= 10.0 mV

-Show how to calculate %IR
=10x 100/ 864
= 1%

~Show the contour of the voltgac gradient at the defect
TS14

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#27 at  sta. 64187

Pipeline Route Fuel Oil Pipeline

Section TSI3-TS14 from:  sta. 56690 to: sta. 6230
Test Post No. before Defect s13 sta. 54690 Distance to Defect 497 m.
Test Post No. after Defect 1814 sta. 6+230 Distance from Defect 43 m.

TP before Defect | 5690 | 136071 | 9957568 | Dry Soil 656
| Defect | 6187 | 1360738 | 9957976 | Dry soit | | 870 |
| tpanerDefect | p | 6230 | orsi | sossors | Dry soit| -1.724 | -0.836 | 888 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low
%IR = | [16-35% Medium
| [36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=656 - (656 - 888) x (5.69 - 6.187) / (5.69 - 6.23)
= 870 mV
~Show how to calcul the line to th voltage drop
= 12+44+5+1.8+1+0.8+0.8
= 65.4 mV
-Show how to calculate %IR
=65.4x100/870
- 8 %
~Show the contour of the voltgae gradient at the defect
TS14
1
/2
77— —3
Y
5
TS13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#29 at  sta

Pipeline Route Fuel Oil Pipeline

Section TSI3-TS14 from:  sta. 56690 to: sta. 6230
Test Post No. before Defect S13 sta. 54690 Distance to Defect £33 m
Test Post No. after Defect 1814 sta. 6+230 Distance from Defect 1 m.

TP before Defect 1> | 5.690 | 136071 | 997568 | Dry soil| -1.321 656
| Defect | | 6223 | 1360749 | 99.55009 | Dry st | | 885
| tpanerDefect | p | 6230 | orsi | sossors | Doy soit| -1.724 | -0.836 | 888 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity = < 15% Low

%IR = | [16-35% Medium

| |36-60%High
> 61% Very high
-Show how to calculate signal strength at the defect
=656 - (656 - 888) x (5.69 - 6.223) / (5.69 - 6.23)
= 885 mV
~Show how to caleul the line to th voltage drop
=36
= 36.0 mV
-Show how to calculate %IR
=36x100/885
- 4 %
~Show the contour of the voltgae gradient at the defect
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#28 at  sta. 64187

Pipeline Route Fuel Oil Pipeline

Section TSI3-TS14 from:  sta. 56690 to: sta. 64230
Test Post No. before Defect T813 sta. 54690 Distance to Defect 497 m.
Test Post No. after Defect T8S14 sta. 6+230 Distance from Defect 3 m.

TP before Defect | 5690 | 136071 | 9957568 | Dry Soil . 656
| Defect | | 6187 | 1360738 | 9957976 | Dry soit | | 870 |
| teanerDefect | tp | 6230 | orsi | sossors | Dry soit| -1.724 | -0.836 | 888 |

Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Conerete

Over the line to remote earth voltage drop = Severity =
%IR
> 61% Very high
-Show how to calculate signal strength at the defect
=656 - (656 - 888) x (5.69 - 6.187) / (5.69 - 6.23)
= 870 mV
~Show how to caleul the line to h voltage drop
=42
= 420 mV
-Show how to calculate %IR
=42x100/870
- 5%
~Show the contour of the voltgae gradient at the defect
TS14
1
N 2
7 -3
67 4
5
TS13
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289

: Cu/CuSO, Reference Electrode

Pipeline Route Fuel Ol Pipeline
Section TS14-TS1S from: sta. 6+230 to: sta. 6+715

1 R TS15 136078 | oossasy [ SOV [ 80A [637V|273A | CIF3 [sta6+715

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

S TS14 1360751 | 9988016 | Dry Soil| -1.724 | -0.836 888
I 1815 | 1360728 [ 088453 | ry soit| 2456 | 0781 1675 |
Measuring Point : TP=Test Post, R-Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion | After surveying, we have found " No Defect point "
| After surveying. we have found " 25 Defect points "
Graph DCVG Survey
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TS14 TS15
Measuring Point

1 Defect about sta. 6+238 N= 1360750 E= 9958023 about 8 m. after  TS14 sta, 6+230
2 Defect about sta. 6+254  N= 136072 E= 9988038 about 24 m. after  TS14 sta. 6+230
3 Defect about sta. 6+282  N= 1360750 E= 9988064 about 52 m. after  TS14 sta. 6+230
4 Defect about sta. 6+340 N= 1360127 E= 99ssi108 about 110 m. after  TS14 sta. 6+230
5 Defect about sta. 6+384  N= 1360123 E= 9988149 about 154 m. after  TS14 sta. 6+230
6 Defect about sta. 6+402 N= 1360126 E= o9ssies about 172 m. after  TS14 sta. 6+230
7 Defect about sta. 6+417  N= 1360128 E= 9988180 about 187 m. after  TS14 sta. 6+230
8 Defect about sta. 6+423  N= 1360126 E= 9988186 about 193 m. after  TS14 sta. 6+230
9 Defect about sta. 6+430  N= 1360126 E= 99s8192 about 200 m. after  TS14 sta. 6+230
10 Defect about sta. 6+440  N= 1360125 E= 9988197 about 210 m. after  TS14 sta. 6+230
11 Defect about sta. 6+462 N= 1360125 E= 9958217 about 232 m. after  TS14 sta. 6+230
12 Defect about sta. 6+474  N= 1360128 E= 9958228 about 244 m. after  TS14 sta. 6+230
13 Defect about sta. 6+487 N= 1360127 E= 9988240 about 257 m. after  TS14 sta. 6+230
14 Defect about sta. 6+534  N= 1360125 E= 9958283 about 304 m. after  TS14 sta. 6+230
15 Defect about sta. 6+558 N= 1360126 E= 9988305 about 328 m. after  TS14 sta. 6+230
16 Defect about sta. 6+571 N= 1360126 E= 9938317 about 341 m. after  TS14 sta. 6+230
17 Defect about sta. 6+587 N= 1360129 E= 9958331 about 357 m. after  TS14 sta. 6+230
18 Defect about sta. 6+605  N= 1360126 E= 9988348 about 375 m. after  TS14 sta. 6+230
19 Defect about sta. 6+613  N= 1360125 E= 9988355 about 383 m. after  TS14 sta. 6+230
20 Defect about sta. 6+636  N= 1360127 E= 998837 about 406 m. after  TS14 sta. 6+230
21 Defect about sta. 6+649 N= 1360127 E= 9958388 about 419 m. after  TS14 sta. 6+230
22 Defect about sta. 6+665 N= 1360126 E= 9958403 about 435 m. after  TS14 sta. 6+230
23 Defect about sta. 6+697  N= 1360726 E= 9988433 about 467 m. after  TS14 sta. 6+230

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Ratchaburi Power Plant, Fuel

Electricity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

Data Record Sheet.

CPE™™™

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

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

TEST INSTRUMEN

Pipeline Route Fuel Oil Pipeline

Section TS14-TS15 from :
24 Defect about sa. 64706 N= 13e0m6  E=  9ssul
25 Defect about s, 64708 N= 3em6  E=  oossus

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 289
: Cu/CuSO, Reference Electrode

sta. 64230 to: sta. 64715
about 476 m after  TSI4  sta.  6+230
about 478 m after  TSI4  sta.  6+230

Note/Comment :

TestBy | CPE | S.Tanya

Supervisor | 2 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPET™"™

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

Ratchaburi Power Plant, Fuel

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMEN

Defect No. Defect#02 at sta. 61254

Pipeline Route Fuel Oil Pipeline

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Section TSI4-TS15 sta. 6:230 to: sta. 64715
Test Post No. before Defect TS14 sta, Distance to Defect %4 m
Test Post No. after Defect sta, Distance from Defect 461 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect TP | 6230 | 1299044 [101.10199 Dry soil| -1.724 | -0.836 888
Defect 6.254 | 1360752 | 9955038 | Dry Soit 927
TP afier Defect 1| 6715 | 1299110 [1ov10n19] iy soit| -2.456 | 0781 1,675

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop = mv

%IR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.254) /(6.23 - 6.715)
= 927 mv

~Show how to calculate over the line to remote carth voltage drop
-125
- 1250 mv

-Show how to calculate %IR
=125x100/927
= 13 %

-Show the contour of the voltgac gradient at the defect
TSIS

Note/Comment :

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

TestBy | CPE | S Tanya

| Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMENT

Defect No. Defect#01 at sta.  6:238

Pipeline Route Fuel Oil Pipeline

Section TSI4-TS1S sta, to sta. 64715
Test Post No. before Defect TS14 sta, Distance to Defect 8 m.
Test Post No. after Defect SIS, sta. Distance from Defect 7 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna s Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 6230 | 1299044 [101.10199 Dry soil| -1.724 | -0.836 888
Defect 6.238 | 1360750 | 9985023 | Dry Soil 901
TP afier Defect 1P| 6715 | 1299110 [1on10119] Dry soit| -2.456 | 0781 1,675
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
IR 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.238)/(6.23 - 6.715)
= 901 mv

~Show how to caleulate over the line to remote carth voltage drop

= 420  mv
-Show how to calculate %IR
=42x100/901

= 5 %

~Show the contour of the voltgac gradient at the defect

TS15
1
N
7— —3
o ‘ 4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

:DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

TEST INSTRUMENT

Defect No. Defect#03 at sta. 6128

Pipeline Route Fuel Oil Pipeline

Section TSI4-TS1S sta, to sta. 64715
Test Post No. before Defect TS14 sta, Distance to Defect 2 m
Test Post No. after Defect SIS, sta. Distance from Defect 433 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect TP | 6230 | 1299044 [101.10199 Dry sl | -1.724 | -0.836 888
Defect 6.282 | 1360750 | 9955064 | Dry st 972
TP afier Defect 1| 6715 | 1299110 [1ov10119] ry soit| -2.456 | 0781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = < 15% Low
16-35% Medium
x__|36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
IR

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.282) /(6.23 - 6.715)
= 972 mv

~Show how to caleulate over the line to remote carth voltage drop
=400
= 400.0 mV

-Show how to calculate %IR
=400 x 100/ 972
= a4 %

~Show the contour of the voltgac gradient at the defect
TS15

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

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

Ratchaburi Power Plant, Fuel

ity Generating Author
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

of Thailand.

TEST INSTRUMEN

: Dig

: DCVG Survey Meter
: Current Interrupter
tal Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#04 at sta.  6:340

Pipeline Route Fuel Oil Pipeline

Section T1814-TS15 sta. 64230 to: 6+715
Test Post No. before Defect 1814 sta. Distance to Defect m.
Test Post No. after Defect sta. Distance from Defect m.
Defect Signal Strength Data
Location [Messuring  Sta. | GPS(WGS84) | Ground | PIS Potential () | Signal Sterngth Remarks
Point North | East _'l‘me "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.340 | 1360727 | 9958108 | Dry soil 1,066
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = x_|<15% Low
IR = 16-35% Medium
36-60% High
> 61% Very high
-Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.34) / (6.23 - 6.715)
= 1,066 mV
-Show how to calculate over the line to remote carth voltage drop
= 7+3.6+2+2+1.6+0.8+0.8+0.6+0.6-+0.6+0.6+0.6+0.4+0.4
= 216 mV
-Show how to calculate %IR
=21.6x 100/ 1066
= 2 %
-Show the contour of the voltgae gradient at the defect
TS15
1
8. L 2
AV -S4
7T— —3
e/ ‘ N4
5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail

CPET™"™

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

Ratchaburi Power Plant, Fuel

ity Generating Author
Pipeline DCVG Test Inspection Project.

cpe@cpe-eng.co.th

of Thailand.

Data Record Sheet.

TEST INSTRUMEN

: Dig

: DCVG Survey Meter
: Current Interrupter
tal Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#06 at sta. 6:402

Pipeline Route Fuel Oil Pipeline

Section TSI4-TS15 sta. 6:230 to: 64715
Test Post No. before Defect TS14 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" (@v)
TP before Defect TP | 6230 | 1299044 [101.10199 Dry soil| -1.724 | -0.836 888
Defect 6.402 | 1360726 [ 99.55166 | Dry Soil 1,167
TP afier Defect 1| 6715 | 1299110 [1ov10n19] iy soit| -2.456 | 0781 1,675
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.402) /(6.23 - 6.715)
= 1167 mV

~Show how to calculate over the line to remote carth voltage drop
-25
- 250 mv

-Show how to calculate %IR
=25x100/1167

- 2 %

-Show the contour of the voltgac gradient at the defect
TSIS

TS14

Note/Comment :

TestBy | CPE | S Tanya | Supervisor |

3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail

cpe@cpe-eng.co.th

CPE™™™

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

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#05 at sta. 61384

Pipeline Route

Fuel Oil Pipeline

Section TSI4-TS1S sta. to sta. 6:715
Test Post No. before Defect TS14 sta, Distance to Defect 154 m
Test Post No. after Defect TS5 sta. Distance from Defect 331 m.
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.1019{ Dry Soit| -1.724 888
Defect 384 | 13.60723 [ 0955149 | Dry Soit 1138
TP afier Defect 1P| 6715 | 1299110 [1on10119] Dry soit| -2.456 | 0781 1,675

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

%IR

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.384) /(6.23 - 6.715)

= LI138  mV

~Show how to caleulate over the line to remote carth voltage drop

=70

= 700 mV

-Show how to calculate %IR

=70x100/ 1138
= 6 %

~Show the contour of the voltgac gradient at the defect

TS15
!
8. 2
7— —3
o 7 4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™™™

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

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricity Generating Authority of Thailand.
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Data Record Sheet.

TEST INSTRUMENT

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#07 at sta.  6+417

Pipeline Route

Fuel Oil Pipeline

Section TSI4TSIS sta. to sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 187 m
Test Post No. after Defect TS5 sta. Distance from Defect 298 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.10199{ Dry Soit| -1.724 888
Defect 6.417 | 136072 | 9955150 | Dry Sot 1191
TP after Defect 10| 6715 [ 1299110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

%IR

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.417) /(623 - 6.715)

= LI91  mV

~Show how to caleulate over the line to remote carth voltage drop

= 270 mV

-Show how to calculate %IR

=27x100/ 1191
= 2 %

~Show the contour of the voltgac gradient at the defect

Note/Comment :

TestBy |

CPE | S Tanya | Supervisor | 3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th




CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#08 at sta,
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 64715
Test Post No. before Defect 1814 sta. Distance to Defect 193 m.
Test Post No. after Defect sta. Distance from Defect 292 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.423 | 13.60726 | 9988156 | Dry Soil 1,201
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.423)/(6.23 - 6.715)
= 1200 mv

~Show how to calculate over the line to remote carth voltage drop
-25
- 250 mv

-Show how to calculate %IR
=25x100/1201

- 2 %

-Show the contour of the voltgac gradient at the defect
TSIS

5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#10 at  osta 61440
Pipeline Route Fuel Oil Pipeline
Section TSI4-TS15 sta. 6:230 to: sta. 64715
Test Post No. before Defect TS14 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect 25 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 6230 | 1299044 [101.10199 Dry soil| -1.724 | -0.836 888
Defect 6440 | 1360725 | 9985197 | Dry Soil 1229
TP afier Defect 1| 6715 | 1299110 [1ov10n19] iy soit| -2.456 | 0781 1,675
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
~ 888 - (888 - 1675) x (6.23 - 6.44) / (6.23 - 6.715)
= 1229 mv

~Show how to calculate over the line to remote carth voltage drop
-12
- 120 mv

-Show how to calculate %IR
=12x100/1229

= 1%

-Show the contour of the voltgac gradient at the defect
TSIS

TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf09 at osta 62430
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to: sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 200 m
Test Post No. after Defect TS5 sta. Distance from Defect 285 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.1019{ Dry Soit| -1.724 888
Defect 6.430 | 1360726 | 9955192 | Dry Sot 1213
TP after Defect 12| 6715 [ 129910 [ 10110119 Dry soit| 2.456 | -0.781 L675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.43)/ (6.23 - 6.715)
= 1213 mv

~Show how to caleulate over the line to remote carth voltage drop

= 200 mV
-Show how to calculate %IR
=20x100/1213

- 2 %

~Show the contour of the voltgac gradient at the defect

TS15
1
N | 2
7— —3
6" ‘ 4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#11 at sta. 6+462
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to:
Test Post No. before Defect TS14 sta. Distance to Defect
Test Post No. after Defect TS5 sta. Distance from Defect 253 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.10199{ Dry Soit| -1.724 888
Defect 6.462 | 136075 | 995217 | Dry Soit 1264
TP after Defect 10| 6715 [ 1299110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.462) /(6.23 - 6.715)
= 1264 mV

~Show how to caleulate over the line to remote carth voltage drop
12

150 mv

-Show how to calculate %IR
=15x100/ 1264
= 1%

~Show the contour of the voltgac gradient at the defect
TS15

TS14

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ity Generating Authority of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#12 at  osta 61474
Pipeline Route Fuel Oil Pipeline
Section TSI4-TS1S sta. 6:230 to: sta. 64715
Test Post No. before Defect TS14 sta, Distance to Defect m.
Test Post No. after Defect sta, Distance from Defect 241 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type | "ON"["OFF" ()
TP before Defect TP | 6230 | 1299044 [101.10199 Dry soil| -1.724 | -0.836 888
Defect 6474 | 136078 | 9955225 | Dry Soil 1284
TP afier Defect 1P| 6715 | 1299110 [1on10n19] ry soit| -2.456 | 0781 1,675
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Over the line to remote earth voltage drop = mv Severity = X |<15% Low
VIR = 16-35% Medium
36-60% High
> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.474) /(6.23 - 6.715)
= 1284 mv

~Show how to calculate over the line to remote carth voltage drop
=7

- 70 mv

~Show how to calculate %IR

=7x100/1284

- %

-Show the contour of the voltgac gradient at the defect

TS15
1
N ‘
77— —3
"
5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

of Thailand.
Pipeline DCVG Test Inspection Project.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defectit14 at sta, 61534
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 6+715
Test Post No. before Defect 1814 sta. Distance to Defect 304 m.
Test Post No. after Defect sta. Distance from Defect 181 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 12.99044 | 101.10199 [ Dry Soil | -1.724 | -0.836 888
Defect 1360725 | 998828 | Dry soil 1,381
TP after Defect TP 1299110 [ 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.534) /(6.23 - 6.715)
= 1381 mv

~Show how to calculate over the line to remote carth voltage drop
-15
- 150 mv

-Show how to calculate %IR
=15x100/1381

= 1%

-Show the contour of the voltgac gradient at the defect
TSIS

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt13 at osta 62487
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to: sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 237 m
Test Post No. after Defect TS5 sta. Distance from Defect 228 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.1019{ Dry Soit| -1.724 888
Defect 6.487 | 1360727 | 9955200 | Dry Soit 1305
TP after Defect 12| 6715 [ 129910 [ 10110119 Dry soit| 2.456 | -0.781 L675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.487) /(6.23 - 6.715)
= 1305 mv

~Show how to caleulate over the line to remote carth voltage drop
=30
= 30.0 mV

~Show how to calculate %IR
0x 100/ 1305
- 2 %

~Show the contour of the voltgac gradient at the defect

TS15
1
N 2
7— -3
6 ] 4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defecttls at osta 61558
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to:
Test Post No. before Defect TS14 sta. Distance to Defect
Test Post No. after Defect TS5 sta. Distance from Defect 157 m.
Defect Signal Strength Data
Location [Measuring ~ Sta. | GPS(WGS84) [ Grouna] pis Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.10199{ Dry Soit| -1.724 888
Defect 6.558 | 1360726 | 9955305 | Dry st 1420
TP after Defect 10| 6715 [ 1299110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.558)/ (6.23 - 6.715)
= 1420 mv

~Show how to caleulate over the line to remote carth voltage drop
=80
= 80.0 mV

-Show how to calculate %IR
=80x 100/ 1420
= 6 %

~Show the contour of the voltgac gradient at the defect
TS15

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

ity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#16 at sta.  6+571
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 64715
Test Post No. before Defect 1814 sta. Distance to Defect 341 m.
Test Post No. after Defect sta. Distance from Defect 144 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.571 | 13.60726 | 9988317 | Dry Soil 1,441
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.571)/ (6.23 - 6.715)
= 1441 mv

~Show how to calculate over the line to remote carth voltage drop
-12
- 120 mv

-Show how to calculate %IR
=12x100/ 1441

= 1%

-Show the contour of the voltgac gradient at the defect
TSIS
1

N
e/ \4

5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defecti#18 at sta, 62605
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 6+715
Test Post No. before Defect 1814 sta. Distance to Defect 375 m.
Test Post No. after Defect sta. Distance from Defect 110 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.605 | 13.60726 | 9988348 | Dry Soil 1,497
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.605) / (6.23 - 6.715)
= 1497 mv

~Show how to calculate over the line to remote carth voltage drop
=30
- EY

-Show how to calculate %IR
=30x100/1497

- 2 %

-Show the contour of the voltgac gradient at the defect
TSIS

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectt17 at osta 65587
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 37 m
Test Post No. after Defect TS5 sta. Distance from Defect 128 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.1019{ Dry Soit| -1.724 888
Defect 6.587 | 1360729 | 9955531 | Dry sl 1467
TP after Defect 12| 6715 [ 129910 [ 10110119 Dry soit| 2.456 | -0.781 L675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.587) /(6.23 - 6.715)
= 1467 mV

~Show how to caleulate over the line to remote carth voltage drop

= 240  mV
-Show how to calculate %IR
=24x100/ 1467

- 2 %

~Show the contour of the voltgac gradient at the defect

TS15
1
N ‘ 2
7— —3
o | N4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect#19 at osta 61613
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 3 m
Test Post No. after Defect TS5 sta. Distance from Defect 102 m.
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.10199{ Dry Soit| -1.724 888
Defect 6.613 | 1360725 | 9955355 | Dry sol 1509
TP after Defect 10| 6715 [ 1299110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.613)/(6.23 - 6.715)
= 1509 mv

~Show how to caleulate over the line to remote carth voltage drop
=50
= 50.0 mV

-Show how to calculate %IR
=50x 100/ 1509
= 3%

~Show the contour of the voltgac gradient at the defect
TS15

Note/Comment :

TestBy | CPE | S Tanya | ‘Supervisor | 3 April 2022

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel

ity Generating Author

of Thailand.
Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#20 at sta, 61636
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 64715
Test Post No. before Defect 1814 sta. Distance to Defect 406 m.
Test Post No. after Defect sta. Distance from Defect 9 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.636 | 13.60727 | 9988376 | Dry Soil 1,547
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
VIR =

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.636) /(6.23 - 6.715)
= 1547 mv

~Show how to calculate over the line to remote carth voltage drop
-4
- 40 mv

-Show how to calculate %IR
=44x100/ 1547

- 3%

-Show the contour of the voltgac gradient at the defect

TS15
1
8. | 2
7— -3
67 ] 4
5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |
T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Defect No. Defect#22 at sta, 61665
Pipeline Route Fuel Ol Pipeline
Section T1814-TS15 sta. 64230 to: sta. 6+715
Test Post No. before Defect 1814 sta. Distance to Defect 435 m.
Test Post No. after Defect sta. Distance from Defect 50 m.
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East _'l‘l[je "ON" | "OFF"" (mV)
TP before Defect TP 6.230 | 12.99044 | 101.10199| Dry Soil | -1.724 | -0.836 888
Defect 6.665 | 13.60726 | 99.88403 | Dry Soil 1,594
TP after Defect TP 6.715 | 1299110 | 10110119 Dry Soil | -2.456 | -0.781 1,675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
VIR =

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.665)/ (6.23 - 6.715)
= 1594 mv

~Show how to calculate over the line to remote carth voltage drop
=40
- 400 mv

-Show how to calculate %IR
=40x 100/ 1594

- 3%

-Show the contour of the voltgac gradient at the defect
TSIS

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect2]. at osta 61649
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 49 m
Test Post No. after Defect TS5 sta. Distance from Defect 66 m
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground [ Pis P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.1019{ Dry Soit| -1.724 888
Defect 6.649 | 1360727 | 9955388 | Dry St 1.568
TP after Defect 12| 6715 [ 129910 [ 10110119 Dry soit| 2.456 | -0.781 L675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.649) / (6.23 - 6.715)
= 1568 mV

~Show how to caleulate over the line to remote carth voltage drop
=34
= 340 mV

~Show how to calculate %IR
4 100/ 1568
- 2 %

~Show the contour of the voltgac gradient at the defect

TS15
1
8 | 2
7— —3
¢ ‘ N4
5
TSI14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defect23 at osta 61697
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. to sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 461 m
Test Post No. after Defect TS5 sta. Distance from Defect JERE
Defect Signal Strength Data
Location [Measuring] - Sta. | GPS(WGS84) | Ground [ s P Signal Sterngth Remarks
Point North | East | Type [ "ON (V)
TP before Defect 12| 6230 [ 1299044 [101.10199{ Dry Soit| -1.724 888
Defect 6.697 | 1360726 | 9955433 | Dry Sot 1.646
TP after Defect 10| 6715 [ 1299110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mV Severity = X < 15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.697) /(6.23 - 6.715)
= 1646 mV

~Show how to caleulate over the line to remote carth voltage drop
=40
= 40.0 mV

~Show how to calculate %IR
=40x 100/ 1646
- 2 %

~Show the contour of the voltgac gradient at the defect
TS15

Note/Comment :

TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service Electricity Generating Authority of Thailand.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Defect No. Defect#24 at osta 62706
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. 6:230 to: sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect 46 m
Test Post No. after Defect sta. Distance from Defect 9 m
Defect Signal Strength Data
Location [Measuring  Sta. | GPS(WGS84) [ Grouna ss Potential (v) | Signal Sterngtn Remarks
Point North | East | Type OFE" ()
TP before Defect T2 | 6.230 [ 1209004 10110199 Dry soit| -1.724 | -0.836 888
Defect 6.706 | 1360726 [ 99.85441 | Dry Soil 1,660
TP after Defect 12| 6715 [ 1209110 [ 10110119 Dry soit| 2.456 | -0.781 1675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

Over the line to remote earth voltage drop =
VIR =

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.706) / (6.23 - 6.715)
= 1660 mV

~Show how to calculate over the line to remote carth voltage drop
- 180
- 1800 mV

-Show how to calculate %IR
=180 x 100 / 1660

= 1n %

-Show the contour of the voltgac gradient at the defect

TS15
1
8 2
7 -3
6 | 4
5
TS14
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C PE and Service Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Criterion <1S%Low,  16-35% Medium, 36-60% High,
Pipeline Route Fuel Oil Pipeline
Defect Conclusion

Ttem | Defect| Sta. |  Section | Survey] GPS(WGSS4) | Ground| si %IR [ Severity| Remark|
No. | No. Date | North | East | Type @v) voltage drop (mV)
1 [ T T e ] e e 1868 13| Low
2 | 2 [owss | TS3BBI|avsnen| s | s [oryson| 1356 238 2 | Low
3 | 3 [ows0o| 183BBI|wosaen| seoost | wssm [oryson| 1250 342 3 | Low
4 | 4 |ors36|  TSBBI |1wsn0 1sems | sssses | oryson| 1226 416 3 | Low
5 | s [over2| 183BBI |1osa0n| seor | wssas [oryson| 16t 1304 1| Low
6 | 6 [oweso| TS3BBI |avsnen| seorse| wsswo [oryson| 1121 390 3 | Low
7 |7 [os700 | TS3BBI|avsnen| seorss | wssest [oryson| 1086 212 2 | Low
8 | 8 |o736| TS3BBI |avsaon|seons | s [oryson| 1055 26 2 | Low
9 | 9 [o76r| TS3BBI |avsaen| o | mssess [oryson| 1034 74 5 | Low
10 | 1 [or7ss| BBIBB2 |00 e [sessso [ pysel| 1013 264 3 | Low
1| 2 |ovs00| BBIBB2 |avsaon| o | wsssie [ oryson| 1,009 788 8 | Low
12 | 3 [ors70| BBIBB2 |20 1se0ns | s9sss | Dry soit 992 156 2 | Low
13 | 4 [orss0| BBIBB2 |30 iseo | s9sssso | Dry soil 990 170 2 | Low
14 | 5 |o0917| BBIBB2 |nsaee| e | wsiet | ooy soi 981 84 1| Low
15 | 1 [ovoss| BB2TSs |xsoomef e | ssses | pryson 960 3158 | 33 |Mediun] |
16 | 2 |1voos|  BB2-TSs |20 rneo2 [ sessnrs | orsor 945 234 2 [ Low
17 | 3 [1+059|  BB2-TSs |20 sseon7 [ s0ssas | onsor 932 192 > | Low
18 | 1 [1e101]  TS4TSS |20 1600 [ s0ssrss | o son 770 670
19 | 2 |19 | T84TSS e seos | omssos | oy son 767 2106

20 | 3 [1e136|  TS4TS5 2300 e [ sosssio | on sor 765 332
2 | 4 |11a8 | TSaTSS  [aaanema| 13099 | 9sasso | oryson 763 412

2 | s [1r160|  TS4TS5 |30 meonos [ sosssio | onsor 761 1310
23 | 6 |1+203]  TSaTSs [issnena| 1scorss | 9sasr | oryson 755 668 9 | Low
24 | 7 |23 TS4T85 | wsoon| meost | sosssss | on sor 754 894 12 | Low
25 | s [1e2s1|  TS4TS5 | wscon| e | sossean | onsor 749 34 4 | Low
26 | 9 |1+419|  TSa-TSs  [issnena| 130rs0 | s9saono| oryson 75 176 2 | Low
B A B s e e e 713 82 1| Low
25 | 2 |1e505|  TS5TS6 | iwsmon| e [ sossres | onsor 707 493 7 | Low
20 | 1 |1+869 | TS6-TST [a3mnena| 13sento | 9sasns | oy son 807 520 6 | Low
30 | 2 1w | TS6TST  [aveera| 13e0mo | vsasss | oryson 798 19.0 2 | Low
st |3 |1voas | TS6TST  [avnena| 1sumas | svsasaa | oryson 784 144 2 | Low
32 | 4 |19937|  TS6-TST [a3nnema| 13eums | osasss | oyson 780 174 2 | Low
3 | 5 | 17949 TS6TST [avseena| 1seumss | vsasss | oryson 775 232 3 | Low
34 | 6 |1+95a|  TS6-TST [a3mnena| 1scumss | sases | oryson 773 302 4 | Low
35 | 7 |1ror | 1S6TST  [aveena| 1veums | svsases | oryson 765 266 5 | Low
36 | 8 |1vos2|  TS6-TST [avsnena| 1scunss | nsasra | oryson 761 298 4 | Low
37 | 9 |2roir| TS6eTST  [a3nnema| 1nums | osasos| oyson 749 294 4 | Low
E RO B R e e e 744 860 12 | Low
39 | 1 |20439|  TS7-TSS  [avseena| 130isn | vsaons | pryson 646 2338 4 | Low
40 | 2 [20as6|  TS7-TSS|a3s00n| meose [ sessors | o sor 67 70 1| Low
41 | 3 [2es01|  TS7TSS |avsnon| meost [ sessits | onsor 618 978

2 | 4 |20617| TS7T88 |2vsc0n| meorse | s0ssir | onsor 613 29 Low
43 | s [aveas | Ts7-tss |asmnon| iseorss [ eossias | oy soi 612 74 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service Electricity Generating Authority of Th:

nd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT MEASUREMENT

TEST INSTRUMENT :DCVG Survey Meter

: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

DefectNo.  Defectf25 at osta 62708
Pipeline Route Fucl Oil Pipeline
Section TSI4TSIS sta. : sta. 6:715
Test Post No. before Defect TS14 sta. Distance to Defect a8 m
Test Post No. after Defect TS5 sta. Distance from Defect 7 m
Defect Signal Strength Data
Location [Measuring]  Sta. | GPS(WGS84) | Ground | PIS Potential (v) | Signal Sterngth Remarks
Point North | East | Type | "ON" ["OFF" (V)
TP before Defect 12| 6.230 [ 1209004 10110199 Dry soit| -1.724 | -0.836 888
Defect 6.708 | 1360726 | 9955443 | Dry Sot 1.664
TP after Defect 12| 6715 [ 129910 [ 10110119 Dry soit| 2.456 | -0.781 L675

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
IR

mv Severity = X |<15% Low
16-35% Medium
36-60% High

> 61% Very high

~Show how to calculate signal strength at the defect
= 888 - (888 - 1675) x (6.23 - 6.708) / (6.23 - 6.715)
= 1664 mV

~Show how to caleulate over the line to remote carth voltage drop
20
= 220.0 mV

-Show how to calculate %IR
=220x100 /1664
= 13 %

~Show the contour of the voltgac gradient at the defect

TS15
1

8| 2

7- -3

6" + N4
5
TSI14

Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 3 April 2022 |

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C P E and Service Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT :DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Criterion <1S%Low,  16-35% Medium, 36-60% High, > 61% Very high
Pipeline Route Fuel Oil Pipeline
Defect Conclusion
Item | Defect| Sta. Section | Survey| GPS(WGS84) | Ground| Signal Sterngth nv.m.n...umm.-nnl %IR |S~vlrny|lhmnk
No. | No. Date | North | East | Type @) voltage drop (mV)
44 | 1 | 20640 TSSTSO |avanon| rseorss | s9ssiss | onsor 609 98 Low
45 | 2 [20665| TSSO |avsnon| meorss [ sessim | onsor 605 109.8
I I B O s I e e 661 368 6 | Low
I P T O B e e e 653 462 7 | Low
as | 3 |3ess3 | Tsorsio |awsnona| vnenrss ooseans | oryson 646 110 2 | Low
49 | 4 [3v618| TSOTSI0 |awsnn| e [sesest | onsor 637 226 4 | Low
50 | 5 | 3v6s3| TSO-TSI0|aenzem| issumee | msenr] ouyson @1 174 3 | Low
S| 6 | 3v694| TS9-S10 [awnnom| isenmen | s | orysan 618 274 4 | Low
52| 7 |3+703| TS9-TS10|aenzen| iseumes | mserss ] ouyson 616 758 12 | Low
53 | 8 |3727| T89-TS10 [awsnema| 1sc0rrs | nseise| oy son 6 | Low
st | 9 |3743| T89TS10 [awnena| 1seumes | st | oryson 9 | Low
55 | 10 |3+760 | TS9-TS10|asnzen issumes | mserss | oryson 6 | Low
56 | 11 | 3+783 | 7891810 [asnnom| isens | s | orysn 3 | Low
57| 12 |3e802| TSO-TSI0 |asncen| ineumrs | msens | oryson 4 | Low
58 | 13 | 34814 TSO-TSI0 |asnnen| ineusrn | mseass| oryson 6 | Low
59 | 14 | 3826 | TS9-TSI0 [asnnema| 130t | seaee | oryson 5 | Low
60 | 15 |3+840 | TS9-TSI0 |asnzem| iseunrn | mses | ouyson 7 | Low
ol | 16 |3+858| TSO-TSI0 [asnnema| 13c0rrt | 9se2re| oryson 2 | Low
62 | 17 |3+863 | TS9-TS10 |asnnem| iseunst | msest | ouyson 5 | Low
63 | 18 | 34874 TS9-TSI0 |asnnem| iseuns | st | ouyson 4 | Low
64 | 19 |3essi | TS9-TS10 [asnnom| isenro | mseass | oryson 9 | Low
65 | 20 | 34911 TS9-TS10 |asnzen| issumrs | msesze | oryson 563 1| Low
66 | 21 |3+928| T89-T810 [asnnom| iseons | wsei | oryson 559 | Low
67 | 22 |3+042| TS9-S10|asnnom| isenmsa | wseass | orysn 556 6 | Low
68 | 23 34971 TS9-TS10 |asnzen| ineumss | msewe | oryson 548 > | Low
6 | 1 |3+997 | TS10-TS11 |aws0n| i3.c0ast | snveos | oy sai s14 810 | 16 |Medium| |
70 |2 Jasor3| TS0 [ananon issomss | s | oryson sis 326 6 | Low
7|3 |ar026| TSI [awanon| iseomsn | msens | oryson 516 418 8 | Low
72 | 4 |av0a2| TSIOTSII |awazen| issumst | msoss| oryson 517 028 12 | Low
73 |5 |as06s | TSI0-TSIL[ananon | issomst | s | orysn 519 540
74 |6 |4+085| TSIO-TSII |awazen| iseumss | msont | oryson 520 900
75 | 7 |4r106| TS10-TSIT[awnema| 130z | 9sssue | oryson 522 95.8
76 |8 4150 | TSI-TSI[axanon | issoms | mseser| oryson 525 1020
77 |9 4204 TSIOTSII |awazen| iseosos | mseors| oryson 530 306
78 | 10 | as256 | TSI0-TSIT[awanon | issosns | seos | ory s 532 1L6
79 | 11 | 49291 | TSIOTSIT |awazen iseosos | mseerr| oryson 534 156
80 | 12 |4+314| TSIO-TSII [awvome| 1nom0s | mseeos | oryson 536 100.0
S| 13 | 41362 | TSIO-TSII [awsnema| 13c0stn | 9ss7az | oryson 539 1820
82 | 14 |4+419 | TSIO-TSI [s0nz0| issosat | mserss | ouyson 543 200
83 | 15 |4a31| TSI0-TSIL [s0nn0| rseose | msesos | oryso 544 200
84 | 16 | 4+448 | TSIO-TSII [sonzen| iseosto | msesz| oryson 545 402
85 | 17 |4+as8 | TSIO-TSIL [sonzen| iseosts | msesst | oryson 546 2438
86 | 18 | assar| TSI0-TSI [s0nn0| iseosns | s | oy s 551 175.2
87 | 1 |arsos| TSIATSIZ [ananon| e | s | osan 512 76 1| Low
88 | 2 |a4v6a2| TSI-TSI2 |awanen| iseosse | msion | oryson 5712 486 8 | Low
8 | 3 |4+670| TSITSI2 |awazen| iseosss | msroas | oryson 578 312 5 | Low
90 | 4 |4ve9a| TSII-TSIZ [awsnema| 1scusst | vs0st | oryson 583 1188

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™"™
and Service Ratchaburi Elect

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel O
Pimolraj, Bangbuathong, Nonthaburi 11110

ity Generating Co., Ltd.
Pipeline DCVG Test Inspection Project.
Data Record Sheet.

CPE™™™

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

Ratchaburi Electricity Generating Co., Ltd.

Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

Data Record Sheet.

TEST INSTRUMEN

: DCVG Survey Meter
: Current Interrupter

tal Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Criterion < 15% Low, 16-35% Medium, 36-60% High,
Pipeline Route Fuel Oil Pipeline
Defect Conclusion

Ttem | Defect| Sta. Section | Survey| GPS(WGS84) | Ground] si %IR [ Severity| Remark
No. | No. Date | North | East | Type ) voltage drop (mY)

91 s 4+723 TS11-TS12 | 29/32022] 13.60341 | 9987077 | Dry Soil 589 50.6 9 Low
92 6 4+738 TS11-TS12 | 29/32022] 1360342 | 99.87091 | Dry Soil 593 26.6 4 Low
93 7 4+795 TS11-TS12 | 29/32022] 1360348 | 99.87143 | Dry Soil 605 18.8 3 Low
94 8 4+809 TS11-TS12 | 29/32022] 13.6035 | 99.87156 | Dry Soil 608 63 10 Low
95 9 4+855 TS11-TS12 | 29/32022] 1360353 | 99.87199 | Dry Soil 618 43.6 7 Low
96 10 44872 TS11-TS12 | 29/32022] 1360351 | 99.87214 | Dry Soil 622 231.6

97 11 4+891 TS11-TS12 | 29/32022] 1360358 | 99.87231 | Dry Soil 626 1358

98 12 4+902 TS11-TS12 | 29/32022| 13.6035 | 99.87242 | Dry Soil 628 82.2 I 13 I Low I
9 1 4+919 TS12-BB3 29/32022 | 13.60351 | 99.8726 | Dry Soil 634 276 4 Low
100 2 44929 TSI2-BB3 29/3/2022 | 13.60353 | 99.87269 | Dry Soil 639 110.6

101 3 44934 TSI12-BB3 29/3/2022 | 13,6035 | 99.87273 | Dry Soil 641 105.6

102 4 5+003 TS12-BB3 29/32022| 13.6036 | 99.87337 | Dry Soil 673 114 2 Low
103 5 5+036 TS12-BB3 291312022 | 13.60366 | 99.87367 | Dry Soil 689 13.2 2 Low
104 6 5+049 TS12-BB3 30/32022 | 13.60369 | 99.87379 | Dry Soil 695 209.8

105 7 5+068 TSI12-BB3 30/32022 | 13.60369 | 99.87396 | Dry Soil 703 282 4 Low
106 8 5+083 TS12-BB3 30/32022| 13.6037 | 998741 | Dry Soil 710 12.6 2 Low
107 9 5+122 TS12-BB3 30/32022 | 13.60375 [ 99.87446 | Dry Soil 729 2622

108 10 5+154 TS12-BB3 3032022 | 13.60371 | 99.87476 | Dry Soil 743 110.0 15 Low
109 11 5+162 TS12-BB3 30/32022| 13.6037 | 99.87483 | Dry Soil 747 59.0 8 Low
110 12 5+181 TSI12-BB3 30/32022 | 13.60371 [ 99.87501 | Dry Soil 756 92.0 12 Low
111 13 5+200 TS12-BB3 30/32022| 13.6037 | 99.87519 | Dry Soil 765 89.2 12 Low
112 14 5+213 TS12-BB3 30/32022 | 13.60379 | 99.87531 | Dry Soil 771 1142 15 Low
13 15 54218 TSI12-BB3 3032022 | 13.6038 | 99.87535 | Dry Soil 773 170.0

114 16 5+222 TS12-BB3 30132022 | 13.60376 | 99.87535 | Dry Soil 775 147.8

115 17 5+247 TS12-BB3 30/32022 | 13.60384 | 99.87562 | Dry Soil 787 65.0 8 Low
116 18 5+269 TSI12-BB3 30132022 | 13.60387 | 99.87582 | Dry Soil 797 102.0 13 Low
117 19 5+298 TS12-BB3 30/32022 | 13.60389 | 99.87609 | Dry Soil 810 100.0 12 Low
118 1 54332 BB3-TS13 31132022 | 13.60395 | 99.87628 | Dry Soil 825 104.4 13 Low
119 2 5+345 BB3-TS13 31/32022 | 13.60406 | 99.87625 | Dry Soil 828 25.0 3 Low
120 3 5+358 BB3-TS13 31132022 | 13.60417 | 99.87623 | Dry Soil 832 140.0

121 4 5+381 BB3-TS13 31/32022 | 13.60438 | 99.87621 | Dry Soil 838 160.0

122 5 5+405 BB3-TS13 31132022 | 13.60459 | 99.87617 | Dry Soil 845 36.0 4 Low
123 6 5+417 BB3-TS13 31/32022| 13.6047 | 9987616 | Dry Soil 848 28.0 3 Low
124 7 5+428 BB3-TS13 31132022 | 13.60479 | 99.87612 | Dry Soil 851 28.0 3 Low
125 8 5+452 BB3-TS13 31/32022| 13605 | 99.87608 | Dry Soil 858 120.0 14 Low
126 9 5+472 BB3-TS13 31/32022 | 13,6018 | 99.87607 | Dry Soil 863 76.0 9 Low
127 10 5+480 BB3-TS13 31/32022| 13.60525 | 99.87605 | Dry Soil 865 32.0 4 Low
128 11 5+494 BB3-TS13 31132022 | 13.60536 | 99.87598 | Dry Soil 869 16.0 2 Low
129 12 5+504 BB3-TS13 31132022 | 13.60546 | 99.87599 | Dry Soil 872 20.0 2 Low
130 13 5+508 BB3-TS13 31/32022| 13,6055 | 99.87599 | Dry Soil 873 220 3 Low
131 14 5+524 BB3-TS13 31132022 | 13.60564 | 99.87596 | Dry Soil 878 100.0 11 Low
132 15 5+537 BB3-TS13 31132022 | 13.60576 | 99.87595 | Dry Soil 881 38.0 4 Low
133 16 5+555 BB3-TS13 31132022 | 13.60592 | 99.87591 | Dry Soil 886 66.0 7 Low
134 17 5+570 BB3-TS13 31/32022 | 13.60606 | 99.87588 | Dry Soil 890 14.0 2 Low
135 18 5+587 BB3-TS13 31132022 | 13.60622 | 99.87587 | Dry Soil 895 15.0 2 Low
136 19 5+597 BB3-TS13 31/32022 | 13.60631 [ 99.87585 | Dry Soil 898 220 2 Low
137 20 5+621 BB3-TS13 31/32022 | 13.60652 [ 99.8758 | Dry Soil 904 24.0 3 Low
138 21 5+634 BB3-TS13 31132022 | 13,6063 | 99.87576 | Dry Soil 908 36.0 4 Low
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CPET™"™
and Service Ratchaburi Elect

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil

ity Generating Co., Ltd.
Pipeline DCVG Test Inspection Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
CATHODIC PROTECTION DCVG DEFECT CONCLUSION

TEST INSTRUMEN : DCVG Survey Meter

: Current Interrupter

+ Digital Multimeter Fluke 189
: Cu/CuSO, Reference Electrode

Criterion < 15% Low, 16-35% Medium, 36-60% High,
Pipeline Route Fuel Oil Pipeline
Defect Conclusion
Item | Defect| Sta. Section | Survey| GPS(WGS84) | Ground| Si %IR [ Severity| Remark
No. | No. Date | North | East | Type (V) voltage drop (mY)
187 17 6+587 TS14-TS15 3412022 | 13.60729 | 99.88331 | Dry Soil 1,467 24.0 2 Low
188 18 6+605 TS14-TS15 3412022 [ 13.60726 | 99.88348 | Dry Soil 1,497 30.0 2 Low
189 19 6+613 TS14-TS15 3472022 | 13.60725 | 9988355 | Dry Soil 1,509 50.0 3 Low
190 20 6+636 TS14-TS15 3472022 | 13.60727 | 99.88376 | Dry Soil 1,547 44.0 3 Low
191 21 6+649 TS14-TS15 3412022 | 13.60727 | 9988388 | Dry Soil 1,568 34.0 2 Low
192 22 6+665 TS14-TS15 3412022 [ 13.60726 | 99.88403 | Dry Soil 1,594 40.0 3 Low
193 23 6+697 TS14-TS15 344120; 13.60726 | 99.88433 | Dry Soil 1,646 40.0 2 Low
194 24 6+706 TS14-TS15 3412022 | 13.60726 | 99.88441 | Dry Soil 1,660 180.0 11 Low
195 25 6+708 TS14-TS15 3412022 [ 13.60726 | 99.88443 | Dry Soil 1,664 220.0 13 Low
Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Note/Comment :
TestBy | CPE | S Tanya | Supervisor | 2 April 2022, |
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TEST INSTRUMENT

:DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuSO, Reference Electrode

Criterion < 15% Low, 16-35% Medium, 36-60% High, >61% Very high
Pipeline Route Fuel Ol Pipeline
Defect Conclusion

Ttem | Defect| Sta. Scction | Survey| GPS(WGS84) | Ground] si %IR [ Severity| Remark
No. | No. Date | North | East | Type @v) voltage drop (mY)
139 22 5+642 BB3-TS13 31132022 | 13.60671 | 99.87575 | Dry Soil 910 80.0 9 Low
140 23 5+653 BB3-TS13 31132022 | 13.60681 | 99.87573 | Dry Soil 913 64.0 7 Low
141 24 5+666 BB3-TS13 31132022 | 13.60691 | 998757 | Dry Soil 916 48.0 5 Low
142 1 5+700 TS13-TS14 21472022 | 13,6072 | 9987567 | Dry Soil 660 50.0
143 2 5+780 TS13-TS14 242022 | 13.6075 | 99.87604 | Dry Soil 695 61.6
144 3 5+803 TS13-TS14 242022 | 13.6075 | 99.87625 | Dry Soil 705 75.0
145 4 5+812 TS13-TS14 21412022 | 13.60748 | 99.87633 | Dry Soil 708 75.0
146 5 5+829 TS13-TS14 2412022 [ 13.60753 | 99.87649 | Dry Soil 716 50.0
147 6 5+842 TS13-TS14 21412022 | 13.60747 | 9987661 | Dry Soil 721 30.0
148 7 5+847 TS13-TS14 2412022 | 13.60747 | 99.87665 | Dry Soil 723 15.8
149 8 5+872 TS13-TS14 20412022 | 13.60746 | 99.87688 | Dry Soil 734 24.0
150 9 5+885 TS13-TS14 21412022 | 13.60747 | 99.877 | Dry Soil 740 44.0
151 10 5+897 TS13-TS14 2412022 | 13.60747 | 9987711 | Dry Soil 745 44.6
152 11 5+908 TS13-TS14 21412022 | 13.60746 | 9987721 | Dry Soil 750 15.0
153 12 5+923 TS13-TS14 21412022 | 13.60747 | 99.87735 | Dry Soil 756 40.0
154 13 5+937 TS13-TS14 2412022 | 13.60744 | 99.87748 | Dry Soil 762 50.0
155 14 5+943 TS13-TS14 21412022 | 13.60749 | 9987753 | Dry Soil 765 24.0
156 15 54973 TS13-TS14 2472022 | 13.60746 | 99.8778 | Dry Soil 778 104
157 16 5+985 TS13-TS14 21412022 | 13.60747 | 99.87791 | Dry Soil 783 317.2
158 17 6+032 TS13-TS14 21472022 | 13,6075 | 99.87834 | Dry Soil 803 52
159 18 6+084 TS13-TS14 20412022 | 13.60748 | 99.87882 | Dry Soil 825 183.4
160 19 6+089 TS13-TS14 21412022 | 13.60747 | 9987887 | Dry Soil 827 80.0
161 20 6+094 TS13-TS14 2412022 | 13.60747 | 99.87891 | Dry Soil 830 150.0
162 21 6+106 TS13-TS14 20412022 | 13.60745 | 99.87902 | Dry Soil 835 70.0
163 22 6+131 TS13-TS14 21412022 | 13.60749 | 99.87925 | Dry Soil 845 30.0
164 23 6+143 TS13-TS14 20412022 | 13.60748 | 99.87936 | Dry Soil 851 40.0
165 24 6+153 TS13-TS14 21412022 | 13.60748 | 99.87945 | Dry Soil 855 70.0
166 25 6+164 TS13-TS14 20412022 | 13.60746 | 99.87955 | Dry Soil 860 10.0
167 26 6+175 TS13-TS14 20412022 | 13.60748 | 99.87965 | Dry Soil 864 10.0
168 27 6+187 TS13-TS14 21412022 | 13.60748 | 99.87976 | Dry Soil 870 65.4
169 28 6+175 TS13-TS14 20412022 | 13.60748 | 99.87965 | Dry Soil 870 10.0
170 29 6+223 TS13-TS14 21412022 | 13.60749 | 9988009 | Dry Soil 885 36.0
171 1 6+238 TS14-TS15 242022 | 13.6075 | 99.88023 | Dry Soil 901 42.0 Low
172 2 6+254 TS14-TS15 21412022 | 13.60752 | 9988038 | Dry Soil 927 125.0
173 3 6+282 TS14-TS15 2412022 | 13.6075 | 99.88064 | Dry Soil 972 400.0
174 4 6+340 TS14-TS15 21412022 | 13.60727 | 9988108 | Dry Soil 1,066 216 2 Low
175 5 6+384 TS14-TS15 2142022 | 13.60723 | 99.88149 | Dry Soil 1,138 70.0 6 Low
176 6 6+402 TS14-TS15 3412022 [ 13.60726 | 99.88166 | Dry Soil 1,167 250 2 Low
177 7 6+417 TS14-TS15 3472022 | 13.60728 | 99.8818 | Dry Soil 1,191 27.0 2 Low
178 8 6+423 TS14-TS15 3412022 [ 13.60726 | 99.88186 | Dry Soil 1,201 25.0 2 Low
179 9 6+430 TS14-TS15 3412022 | 13.60726 | 9988192 | Dry Soil 1213 20.0 2 Low
180 10 6+440 TS14-TS15 3472022 | 13.60725 | 9988197 | Dry Soil 1,229 12.0 1 Low
181 11 6+462 TS14-TS15 3412022 | 13.60725 | 99.88217 | Dry Soil 1,264 15.0 1 Low
182 12 6+474 TS14-TS15 3412022 | 13.60728 | 9988228 | Dry Soil 1,284 7.0 1 Low
183 13 6+487 TS14-TS15 3412022 | 13.60727 | 99.8824 | Dry Soil 1,305 30.0 2 Low
184 14 6+534 TS14-TS15 3412022 | 13.60725 | 9988283 | Dry Soil 1,381 15.0 1 Low
185 15 6+558 TS14-TS15 3412022 | 13.60726 | 9988305 | Dry Soil 1,420 80.0 6 Low
186 16 6+571 TS14-TS15 3412022 | 13.60726 | 99.88317 | Dry Soil 1,441 12.0 1 Low

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

CPE™RE

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

Electricity Generating Authority of Th
Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

nd.

Conclusion.

3. CONCLUSION

T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPE™RE

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

Ratchaburi Power Plant, Fuel

Electricity Generating Authority of Thailand.

Pipeline DCVG Test Inspection Project.

Conclusion.

After DCVG surveying. we can conclude that
We have found 195 defects, divided by

- 24
- 167

Conclusion

High severity defects
Medium severity defects
Low severity defects

In this conclusion section, we will show especially location of High and Medium severity.

- 4 High severity defects
Sta.  4+872 section
Sta.  5+122 section
Sta.  5+985 section
Sta.  6+282 section
- 24 Medium severity defects
Sta.  0+985 section
Sta. 1+119 section
Sta. 1+160 section
Sta.  2+591 section
Sta.  2+665 section
Sta.  3+997 section
Sta.  4+085 section
Sta.  4+106 section
Sta.  4+150 section
Sta.  4+256 section
Sta. 44314 section
Sta.  4+362 section
Sta.  4+541 section
Sta.  4+694 section
Sta.  4+891 section
Sta.  4+929 section
Sta.  4+934 section
Sta.  5+049 section
Sta. 54218 section
Sta.  5+222 section
Sta.  5+358 section
Sta.  5+381 section
Sta.  6+084 section
Sta.  6+094 section

TS11-TS12
TS12-BB3

TSI3-TS14
TS14-TS1S

BB2-TS4
TS4-TSS
TS4-TS5
TS7-TS8§
TS8-TS9
TSI0-TS11
TS10-TS11
TS10-TS11
TSI0-TS11
TS10-TS11
TSI0-TS11
TS10-TS11
TS10-TS11
TS11-TS12
TSI1-TS12
TS12-BB3
TS12-BB3
TS12-BB3
TS12-BB3
TS12-BB3
BB3-TSI3
BB3-TSI3
TSI3-TS14
TSI3-TS14

= 37 %IR
= 36 %IR
= 41 %IR
= 41 %IR
33 %IR
27 %IR
= 17 %IR
16 %IR
18 %IR
16 %IR
17 %IR
18 %IR
19 %IR
21 %IR
= 19 %IR
34 %IR
32 %R
20 %IR
2 %IR
= 17 %IR
16 %IR
30 %IR
= 2 %IR
= 19 %IR
= 17 %IR
= 19 %IR
= 2 %IR
= 18 %IR
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4.1, Digital Multimeter Fluke 289
42, DCVG Survey Meter
4.3, Cu/CuSO, Reference Electrode

44, Current Interrupter
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4. APPENDIX
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DIGITAL MULTIMETERS

Fluke 289 and
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281 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 ing and comparing in motor winding resistance or contact
Tesistance (289)
* Low-pass filter for accurate voltage and freq y on speed motor

drives and other electrically noisy equipment (289)

.

Add the wireless data logging capabilities of Fluke Connects with Share-Livem video call

with the if3000 FC connector

500 MQ
* Conductance 50.00 nS

.

.

Specifications

TrendCapture

with TrendCaptus

FLUKE
E CONNECT

289/FVF True-rms Industrial
Logging Multimeter Combo Kit
with TrendCapture

22 Digital Multimeters

FLUKE-289 True-rms Industrial Logging Multimeter with

FLUKE-287 True-rms Electronics Logging Multimeter
re

True-rms ac bandwidth 100 kHz; dBV/dBm; dc mV resolution 1 uV; Megohm range up to

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 Z volts; Lo Pass Filter

Range and resolution

Basic accuracy

AC or dc voltage 50.000 mV, 500.00 mY, 5.0000 V, 0.025%
50.000 V, 500.00 V. 1000.0 V 0.9 (true-rms) (ac)
AC current dc current 500.00 pA, 5000.0 A, 50.000 mA, 0.15%
400,00 mA, 5.0000 4, 10.000 A 0.7% [true-rms)
Temperature -200.0 °C to 1350.0 °C (-328.0 °F to 2462.0 °F) L0%
(excluding probe) -
. 50.000 0, 500.00 0, 5.0000 k0, 50,000 k0, 500.00 k0,
RELETD 5.0000 M2, 50.00 M0, 500.0 MO (53
1.000 nF,10.00 nF, 100.0 nF, 1000 yF, 10.00 yF,

Capacitance 100.0 pF, 1000 pF, 10.00 mF, 100 mF 10%
Frequency 99.999 Hz, 999,99 Hz, 9.9999 kHz, 99.999 kHz, 999.99 kHz .005%
Ordering information

Included accessories

Test leads, alligator clips, holster, A batteries installed,
information packet

Test leads, alligator clips, holster, A batteries installed,
information packet

Recommended accessories

(

TL178 TwistGuard™
Test Leads

ir3000 FC
‘onnector

www.fluke.com/dmm

O

O

O



CURRENT INTERRUPTER

The MCM Line of Electrodes

CPETH =

MODEL RE-5:

Standard Moded Flac CFT Porous Plug, for general use
in soil ard [with Submersiie Adapter) for use in water
Approx, Overall Size. 15" gia X 8" tang, Dry \Weight

L

(S}

MODEL RE-7:
Long, dim model with beveled CFT porous plug. For
gereral purpase Use in ol of n1 3 17 diameter 3u;

hioke i pavement, Apprea. Cheeral Size 17 dia, X8

CPE™=®

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

MODEL RE-5C:

Similar to Model RE-S except supplied with 2

core-thagsd CFT porows plug. For use in soft soils,

Provides lovwer contact resistance. When pushed into

m[! sy the shage of the pl helps the electrode to
o " Apprm O\.n-r.M ize. 1" o X 6" long.

[:w Wheight: 5 l

E

Ratchaburi Power Plant, Fuel Oil

MODEL RE-5/U:
For use on undersice of bridge decks, parking
garages. et n upsicie-denn POstion

Ratchaburi Electricity Generating Co., Ltd.
line DCVG Test Inspection Project.

TEST INSTRUMENT
Criterion < 15% Low, 16-35% Medium,
Pipeline Route Fuel Oil Pipeline

36-60% High,

: DCVG Survey Meter
: Current Interrupter
+ Digital Multimeter Fluke 189
: Cu/CuS04 Reference Electrode
>61% Very high

U |1 [0m8i] TS3BBI | wsaon] ssows| sow| Drysoil| 1445 1868 13| Low
2 2 0+385 TS3-BB1 21/3/2022] 13.59938 | 99.83320 Dry Soil| 1356 23.8 2 Low
3 3 0+509 TS3-BB1 19/3/2022 13.60037 | 99.83373 | Dry Soil 1250 34.2 3 Low
4 | 4 fos3s|  ts3BBI[romama iseeso| svsms| prysan| 1226 416 3 | Low
5 5 0+612 TS3-BB1 19/3/2022 13.60120 | 99.83418] Dry Soil 1,161 1304 11 Low fanzdisns
6 6 0+659 TS3-BB1 21/3/2022] 13.60156 | 99.83440| Dry Soil| 1,121 39.0 3 Low
7 |7 [ o0 Ts3BBI|ausnm| snse| swssest| yson| 1086 212 2 | Low
8 8 0+736 TS3-BB1 21/3/2022] 13.60218 | 99.83472 Dry Soil| 1,055 23.6 2 Low
9 9 0+761 TS3-BB1 21/3/2022] 1360234 | 99.83486 [ Dry Soil| 1,034 474 5 Low
10 | 1 [ 085| BBI-BB2 | ovsaome| e | sesisor| Dysal| 1013 264 3 | Low
1| 2 [omoo| BBIBB2 | avsaon| e swwsie| oysai| 1009 788 8 | Low [z
12 3 0+870 BBI-BB2 22/3/2022| 13.60229 | 99.83577| Dry Soil| 992 15.6 2 Low
13 4 0+880 BBI-BB2 22/3/2022] 13.60224 | 99.83586 | Dry Soil| 990 17.0 2 Low
14 5 0+917 BBI-BB2 22/3/2022] 13.60214 | 99.83619 Dry Soill 981 84 1 Low
15 | 1 [ow9ss|  BB2TS4 22w rnen| sosses| prysor 960 3158 ||
16 | 2 | 0as| BBatsa | sasonf e | sosms| posor 945 234 2 | Low
17 3 14059 BB2-TS4 22/3/2022| 13.60217 | 99.83749| Dry Soil 932 19.2 2 Low
8 | 1 [ won| sarss | osoon] e | sosms| oysor 770 6710 9
19 2 1+119 TS4-TSS 22/3/2022 13.60205 | 99.83804( Dry Soil 767 210.6
20 3 1+136 TS4-TSS 22/3/2022| 13.60201 | 99.83819| Dry Soil 765 332
21 4 1+148 TS4-TSS 22/3/2022 13.60199 | 99.83830| Dry Soil 763 412 5
2 | s [wie0|  Tsarss [ issos| svsssao] oryson 761 1310
2 | 6 [1+203]  Tsarss | s meorss| oosiwo| pyson 755 668 9
24 |7 [eans| rsarss [ o] sossss| o son 754 894 12| Low ||
25 | s [1east|  rsarss | s meorre] sosa pysan 749 34 4 | Low
26 | o || wsarss [ iseono| sosao orson 725 176 2 | Low
27 1 14476 TS5-TS6 18/3/2022 13.60128 | 99.84123| Dry Soil 713 82 1 Low
28 14505 TS5-TS6 18/3/2022f 13.60129 | 99.84149] Dry Soil 707 49.8 7 Low [snzdisas|
29 1 14869 TS6-TS7 23/3/2022| 13.60210 | 99.84473| Dry Soil 807 52.0 6 Low
30 | 2 [esoa|  TS6e-Ts7 |l wnannio oosams| pyson 798 190 2 | Low
3t |3 [woas| wsersT [y vssems| sosesnl oyson 784 144 2 | Low
32 4 14937 TS6-TS7 23/3/2022| 13.6023 | 99.84533| Dry Soil 780 174 2 Low
33 | s [1+9a0] 1867 |l rnaomss | omsasia| pyson 715 232 5 | Low
34 | 6 [199sa|  TS6rsT [ avmama] vssems| s oryson i) 302 4 | Low
35 7 14973 TS6-TS7 23/3/2022| 13.6024 | 99.84565 | Dry Soil 765 26.6 3 Low
36 | 8 [1eos2]  TS6-Ts7 |l rnaonss| oosasna| pyson 761 298 4 | Low
37 9 24011 TS6-TS7 23/3/2022| 13.6025 | 99.84598| Dry Soil 749 294 4 Low
38 10 | 24025 TS6-TS7 23/3/2022 13.60253 | 9984611 Dry Soil 744 86.0 12 Low
39 1 2+439 TS7-TS8 23/3/2022 13.60192 | 99.84974| Dry Soil 646 238 4 Low
40 2 2+486 TS7-TS8 23/3/2022 13.60182 | 99.85016] Dry Soil 637 70 1 Low
at |3 [oesor| wsrrss [ e sossis| onson 618 978 i
42 4 24617 TS7-TS8 23/3/2022] 13.60186 | 99.85137| Dry Soil 613 29.9 5 Low
4 | s | oveas|  vs7rss [ issorsi] svssiaa| oson 612 74 | Low |
T.0-2924-3024,0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th 7 e-mail - cpe@cpe-eng.co



c P E and Sarvice Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuS0; Reference Electrode

Criterion % Low. 16-35% Medium, 36-60% High, >61% Very high
Pipeline Route Fuel Oil Pipeline
Defect Conclusion
Item | Defect| Sta. Section Survey| GPS(WGS84) [ Ground| Signal Sterngth |Over the line to remote %IR | Severity| Remark|
No. | No. Date [ North| East | Type @) valtage drop (mV) | |
44 | 1 | 2+640]  TS8TSO | a3maon| mcorss| anssise| prysoi 609 98
45 2 2+665 TS8-TS9 23/3/2022| 13.60185 | 99.85179| Dry Soil 605 109.8
46 | 1 [ 34523 TSO-TSI0 | aumaon nosse| 99.8597 | prysoi 661 368 6 | Low
47 2 3+555 TS9-TS10 24/3/2022| 13.60252 | 99.85999| Dry Soil 653 46.2 7 Low
48 3 3+583 TSY-TS10 24/3/2022| 13.60259 | 99.86024| Dry Soil 646 11.0 2 Low
49 | 4 [34618] TSO-TSI0 | aumaon r3sent | e0seost| prysoi 637 26 4 | Low
50 5 3+683 TS9-TS10 24/3/2022 13.60266 | 99.86117| Dry Soil 621 174 3 Low
51 6 34694 TS9-TS10 24/3/2022| 13.60263 | 99.86127| Dry Soil 618 274 4 Low
52 | 7 [ 34703 TS9-TS10 | auma0n| nores| aoserss| prysoi 616 758 12 | Low mzin
53 8 3+727 TS9-TS10 24/3/2022| 13.60273 | 99.86156| Dry Soil 610 352 6 Low
54 | o [3+743] TS0-TS10 | aumnon| o] s0serr | orysor 606 518 9 | Low
55 10 3+760 TS9-TS10 25/3/2022 13.60268 | 99.86186| Dry Soil 601 385 6 Low
56 11 3+783 TS9-TS10 25/32022| 13.60273 | 99.86207| Dry Soil 596 17.8 3 Low
57 12 3+802 TS9-TS10 25/3/2022 13.60275 | 99.86224| Dry Soil 591 220 4 Low
58 13 34814 TS9-TS10 25/3/2022| 13.60277 | 99.86235| Dry Soil 588 34.0 6 Low
59 | 14 [ 34826 TSO-TSI0 | asmaon| neorr| eosers| prysoi 585 266 5 | Low
60 15 3+840 TS9-TS10 25/3/2022| 13.60277 | 99.86259| Dry Soil 581 41.8 7 Low [snednss|
61 | 16 [ 34858 TSO-TSI0 | asmaon| 10| aosers| prysoi 577 96 2 | Low
62 17 34863 TS9-TS10 25/3/2022| 13.60281 | 99.86281| Dry Soil 575 18.6 3 Low
63 | 18 | 34874 TSO-TSI0 |0 oz sosersr| puysa 573 248 4 | Low
64 | 19 [34881] TSO-TSI0 | asmaon| morro| aosenss| prysoi 571 522 9 | Low
65 20 34911 TS9-TS10 25/3/2022| 13.60279 | 99.86326| Dry Soil 563 62.4 11 Low
66 21 34928 TS9-TS10 25/3/2022| 13.6028 | 99.86342| Dry Soil 559 6.0 1 Low
67 22 34942 TS9-TS10 25/3/2022 13.60283 | 99.86355| Dry Soil 556 348 6 Low
68 23 34971 TSY-TS10 25/3/2022| 13.60283 | 99.86382| Dry Soil 548 13.6 2 Low
69 | 1 [3+997] TSI0TSIT | asmaon| norst| aossios| prysoi s14 810 -~
70 | 2 [4s013] 1S10TSI1 | asman eoss| soseni| o sor 515 326
71 3 44026 TS10-TS11 28/3/2022 13.60292 | 99.86433| Dry Soil 516 41.8
72 4 44042 TS10-TS11 28/3/2022 13.60291 | 99.86448 | Dry Soil 517 62.8
73 | s [ar0es| TSI0-TSIT | asman| e | eoseis| oy sor 519 54.0
74 6 4+085 TS10-TS11 28/3/2022| 13.60293 | 99.86487| Dry Soil 520 90.0 sz dingal
75 7 4+106 TS10-TS11 28/3/2022| 13.60292 | 99.86506| Dry Soil 522 95.8 iazdngal
76 8 44150 TS10-TS11 28/3/2022| 13.60295 | 99.86547| Dry Soil 525 102.0 iazdngal
77 9 44224 TS10-TS11 28/3/2022| 13.60303 | 99.86615| Dry Soil 530 30.6
78 10 44256 TS10-TS11 28/3/2022| 13.60306 | 99.86645 | Dry Soil 532 111.6 Jisnzdngs)
79 11 44291 TS10-TS11 28/3/2022| 13.60305 | 99.86677| Dry Soil 534 15.6
80 | 12 [ 4314 TSI0TSIT | 2smaon| 0sos| aoseess| prysoi 536 100.0 e
81 13 44362 TS10-TS11 28/3/2022| 13.60317 | 99.86742| Dry Soil 539 182.0 Jisnzdngs)
82 14 | 4+419]  TS10-TS11 [ 3032000 13.60321 | 9956705 Dry sit 543 290
83 | 15 | 431| TSIOTSIL |somo0n| 13052 | sosesos| pryso 544 290
84 16 4+448 TS10-TS11 30732022 13.60319 | 99.86822| Dry Soil 545 402
85 17 4+458 TS10-TS11 30/3/2022| 13.60318 | 99.86831| Dry Soil 546 248
86 | 18 | 4+541| TSIOTSIL |s0mn0n| 3052 90607 prysan 551 1752
87 | 1 [arso8| TSI-TSIZ | awsnon| o] soses| o s 572 76
88 2 4+642 TS11-TS12 | 2832022 13.60336 | 99.87003 [ Dry Soil 572 48.6
89 3 44670 TSI11-TS12 | 2832022 13.60335 | 9987029 Dry Soil 578 31.2
90 | 4 |aseoa]| TSII-TSIZ | asmnn| o] sosiosi] oy so 583 118.8
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail

c P E and Sarvice Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil Pipeline DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuS0, Reference Electrode

Criterion < % Low. 16-35% Medium, 36-60% >61% Very high
Pipeline Route Fuel Oil Pipeline
Defect Conclusion
Item | Defect| Sta. Section Survey| GPS(WGS84) [ Ground| Signal Sterngth %IR | Severity| Remark|
No. | No. Date | North| East | Type (mV) voltage drop (mV)
139 22 | 5+642 BB3-TSI13 | 31/3/2022] 13.60671 | 9987575 Dry Soil 910 80.0 9 Low
140 23 54653 BB3-TS13 31/3/2022| 13.60681 | 99.87573| Dry Soil 913 64.0 7 Low
141 24 | 54666 BB3-TSI13 | 31/3/2022] 13.60691 | 99.8757 | Dry Soit 916 48.0 5 Low
142 1 54700 TS13-TS14 2412022 | 13.6072 | 99.87567| Dry Soil 660 50.0
143 2 54780 TS13-TS14 2/4/2022 | 136075 | 99.87604| Dry Soil 695 61.6
144 3 54803 |  TSI3-TSI4 | 242022 | 13,6075 | 99.87625| Dry Soil 705 75.0
145 4 54812 TS13-TS14 2412022 | 13.60748 | 99.87633| Dry Soil 708 75.0
146 5 54829 TS13-TS14 2/4/2022 | 1360753 | 99.87649| Dry Soil 716 50.0
147 6 5+842|  TSI13-TS14 | 242022 | 13.60747| 99.87661| Dry Soil 721 30.0
148 7 5+847 TS13-TS14 2412022 | 13.60747 | 99.87665| Dry Soil 723 158
149 8 54872|  TSI13-TS14 13.60746 | 9987688 Dry Soil 734 24.0
150 9 5+885| TSI13-TS14 13.60747 | 99.877 | Dry Soil 740 44.0
151 10 5+897 TS13-TS14 2412022 | 13.60747 | 99.87711| Dry Soil 745 44.6
152 11 54908 | TSI13-TS14 | 242022 | 13.60746 | 99.87721| Dry Soil 750 15.0
153 12 54923 TSI13-TS14 242022 | 13.60747 | 99.87735| Dry Soil 756 40.0
154 13 | 54937| TSI13-TSI4 | 242022 | 13.60744 | 99.87748| Dry Soil 762 50.0
155 14 | 54943 | TSI13-TS14 | 242022 | 13.60749 | 99.87753| Dry Soil 765 24.0
156 15 54973 TSI13-TS14 24 13.60746 | 99.8778 | Dry Soil 778 104
157 16 54985 TS13-TS14 2/4/2022 | 13.60747 | 99.87791| Dry Soil 783 3172
158 17 6+032 TS13-TS14 2412022 | 136075 | 99.87834| Dry Soil 803 52
159 18 6+084 TSI13-TS14 2412022 | 13.60748 | 99.87882| Dry Soil 825 1834
160 19 | 6+089| TSI3-TS14 | 242022 | 13.60747 | 99.87887| Dry Soil 827 80.0
161 20 6+094 TSI13-TS14 2412022 | 13.60747 | 99.87891| Dry Soil 830 150.0 azdngal
162 21 6+106| TSI13-TSI4 | 242022 | 13.60745 | 99.87902| Dry Soil 835 70.0 8 Low
163 22 6+131 TSI13-TS14 242022 | 13.60749 | 99.87925| Dry Soil 845 30.0 4 Low
164 23 | 6+143| TSI13-TSI4 | 242022 | 13.60748 | 99.87936] Dry Soil 851 40.0 s Low
165 24 6+153 TSI13-TS14 2412022 | 13.60748 | 99.87945| Dry Soil 855 70.0 8 Low
166 25 6+164 TS13-TS14 2412022 | 13.60746 | 99.87955| Dry Soil 860 10.0 1 Low
167 26 | 6+175| TS13-TS14 13.60748 | 9987965 Dry Soil 864 10.0 1 Low
168 27 6+187 TSI13-TS14 13.60748 | 99.87976] Dry Soil 870 65.4 8 Low
169 28 6+175 TS13-TS14 2412022 | 13.60748 | 99.87965| Dry Soil 870 10.0 1 Low
170 29 | 6+223| TSI13-TS14 | 242022 | 13.60749 | 99.85009| Dry Soil 885 36.0 4 Low
171 1 64238 |  TSI14-TSI5 | 22022 | 136075 | 99.88023 | Dry Soil 901 42.0
172 2 6+254|  TS14-TSI5 | 242022 | 13.60752 | 99.88038| Dry Soil 927 1250
173 3 6+282 TS14-TS15 2412022 | 13.6075 | 99.88064 | Dry Soil 972 400.0
174 4 64340 TS14-TS15 2412022 | 13.60727 | 99.88108| Dry Soil 1,066 21.6
175 5 6+384 TS14-TS15 2/4/2022 | 1360723 | 99.88149| Dry Soil 1,138 70.0
176 6 6+402|  TSI14-TSI5 | 342022 | 13.60726 | 99.88166| Dry Soil 1,167 25.0
177 7 6+417 TS14-TS15 34 13.60728 | 99.8818 | Dry Soil 1,191 27.0
178 8 6+423 TS14-TS15 3/4/2022 | 13.60726 | 99.88186] Dry Soil 1,201 25.0
179 9 6+430|  TS14-TS15 13.60726 | 99.88192] Dry Soil 1213 20.0
180 10 6+440 TS14-TS15 13.60725 | 99.88197| Dry Soil 1,229 12.0
181 11 6+462 TS14-TS15 13.60725 | 99.88217| Dry Soil 1,264 15.0
182 12 | 6+474| TS14-TS15 13.60728 | 99.88228| Dry Soil 1,284 70
183 13 6+487 TS14-TS15 13.60727| 99.8824 | Dry Soil 1,305 30.0
184 14 | 6+534| TS14-TSI5 | 342022 | 13.60725 | 99.88283| Dry Soil 1,381 15.0
185 15 | 64558 | TSI14-TSI5S | 34 13.60726 | 9988305 Dry Soil 1420 80.0
186 16 6+571 TS14-TS15 3/4/2022 | 13.60726 | 99.88317| Dry Soil 1441 12.0 1 Low
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Sarvice Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil
Pimolraj, Bangbuathong, Nonthaburi 11110

ipeline DCVG Test Inspection Project.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuS04 Reference Electrode

Criterion 36-60% High, >61% Very high
Pipeline Route Fuel Oil Pipeline
Defect Conclusion
Item | Defect| Sta. Section | Survey] GPS(WGS84) [ Ground| Signal Sterngth %IR | severity| Remark|
No. No. Date | North| East | Type (mV) voltage drop (mV)
91 5 44723|  TS11-TSI2 | 20321 13.60341 | 9957077 Dry Soil 589 50.6
92 6 44738 TS11-TS12 | 2073/ 13.60342 | 99.87091| Dry Soil 593 26.6
93 7 44795 TS11-TSI12 | 29/32022 13.60348 | 9987143 [ Dry Soil 605 18.8
94 8 44809 |  TS11-TSI2 | 20532022 13.6035 | 99.87156] Dry Soil 608 63
95 9 44855 TS11-TS12 | 20/32022| 13.60353 | 9987199 Dry Soil 618 43.6
96 10 44872 TS11-TSI12 | 2932022 13.60351 | 9987214 Dry Soil 622 231.6 Jrnzdagos|
97 11 4+891 TS11-TSI12 | 29732022 13.60358 | 9987231 Dry Soil 626 1358 sz dngal
98 12 | 44902|  TS11-TSI2 | 2052022 13.6035 | 99.87242| Dry Soil 628 82.2
99 1 44919 TS12-BB3 | 2032022 13.60351 | 99.8726 | Dry Soil 634 27.6
100 2 44929 TS12-BB3 29/3/2022| 13.60353 | 99.87269| Dry Soil 639 110.6
101 3 44934 TS12-BB3 29/3/2022| 13.60355 | 99.87273| Dry Soil 641 105.6
102 4 54003 TS12-BB3 | 2052022 13.6036 | 99.87337) Dry Soil 673 11.4
103 5 5+036 TS12-BB3 29/3/2022| 13.60366 | 99.87367| Dry Soil 689 132
104 6 5+049 TS12-BB3 | 30532022 13.60369 | 99.87379| Dry Soil 695 209.8
105 7 5+068 TS12-BB3 30/3/2022| 13.60369 | 99.87396| Dry Soil 703 282
106 8 54083 TS12-BB3 | 3032022 13.6037 | 99.8741 | Dry Soil 710 12.6
107 9 5+122 TS12-BB3 30732022 13.60375 | 99.87446| Dry Soil 729 2622
108 10 | 5+154 TS12-BB3 13.60371 | 9987476 Dry Soil 743 110.0
109 11 5+162 TS12-BB3 13.6037 | 99.87483| Dry Soil 747 59.0
110 12 5+181 TS12-BB3 30/3/2022| 13.60371 | 99.87501 | Dry Soil 756 92.0 12 Low
111 13| 5+200 TS12-BB3 | 3032022 13.6037 | 99.87519) Dry Soil 765 89.2 12 Low
112 14 54213 TS12-BB3 30/3/2022| 13.60379 | 99.87531| Dry Soil 771 1142 15 Low
113 15 54218 TS12-BB3 30/3/2022| 13.6038 | 99.87535| Dry Soil 773 170.0 Jisnzdngs|
114 16 54222 TS12-BB3 30/3/2022| 13.60376 | 99.87535| Dry Soil 775 1478 sz dngal
115 17 54247 TS12-BB3 30732022 13.60384  99.87562| Dry Soil 787 65.0 8 Low
116 18 54269 TS12-BB3 30/3/2022| 13.60387 | 99.87582| Dry Soil 797 102.0 13 Low
117 19 | 5+298 TS12-BB3 | 30321 13.60389 | 9957609 Dry Soil 810 100.0 12 Low
118 1| 54332| BB3-TSI3 | 31320m| 13.60305 | 0957628 | Dry soit 825 104.4 13
119 2 54345 BB3-TSI13 | 31/3/2022] 13.60406 | 99.87625| Dry Soil 828 25.0 3
120 3 54358 BB3-TS13 31/3/2022| 13.60417 | 99.87623| Dry Soil 832 140.0
121 4 54381 BB3-TS13 31732022 13.60438 | 99.87621| Dry Soil 838 160.0
122 5 5+405 BB3-TS13 13.60459 | 9987617 Dry Soil 845 36.0 4 Low
123 6 5+417 BB3-TS13 13.6047 | 99.87616| Dry Soil 848 28.0 3 Low
124 7 5+428 BB3-TS13 31/3/2022| 13.60479 | 99.87612| Dry Soil 851 28.0 3 Low
125 8 5+452 BB3-TSI3 [ 31532022 13.605 | 99.87608 Dry Soil 858 120.0 14 Low
126 9 5+472 BB3-TS13 31/3/2022] 13.60518 | 99.87607| Dry Soil 863 76.0 9 Low
127 10 5+480 BB3-TS13 31/3/2022| 13.60525 | 99.87605 | Dry Soil 865 320 4 Low
128 11 5+494 BB3-TSI13 | 31/3/2022] 13.60536 | 99.87598| Dry Soil 869 16.0 2 Low
129 12 5+504 BB3-TS13 31/3/2022| 13.60546 | 99.87599| Dry Soil 872 20.0 2 Low
130 13 | 5+508 BB3-TS13 | 31132022 136055 | 9987599 Dry Soil 873 22.0 3 Low
131 14 5+524 BB3-TS13 31/3/2022 13.60564 | 99.87596| Dry Soil 878 100.0 11 Low
132 15 5+537 BB3-TS13 31/3/2022| 13.60576 | 99.87595| Dry Soil 881 38.0 4 Low
133 16 5+555 BB3-TS13 31/3/2022 13.60592 [ 99.87591| Dry Soil 886 66.0 7 Low
134 17 54570 BB3-TS13 31732022 13.60606 | 9987588 Dry Soil 890 14.0 2 Low
135 18 5+587 BB3-TS13 31/3/2022| 13.60622 | 99.87587| Dry Soil 895 15.0 2 Low
136 19 | 54597 BB3-TS13 | 31/3/2022] 13.60631 | 9987585 Dry Soil 898 22.0 2 Low
137 20 5+621 BB3-TS13 31732022 13.60652 [ 99.8758 | Dry Soil 904 24.0 3 Low
138 21 5+634 BB3-TS13 31/3/2022| 13.60663 | 99.87576] Dry Soil 908 36.0 4 Low
T.0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Sarvice Ratchaburi Electricity Generating Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Ratchaburi Power Plant, Fuel Oil line DCVG Test Inspection Project.
Pimolraj, Bangbuathong, Nonthaburi 11110

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

+ Digital Multimeter Fluke 189

: Cu/CuS04 Reference Electrode

Criterion < 36-60% High, >61% Very high
Pipeline Route Fuel Oil Pipeline
Defect Conclusion

Item | Defect| Sta. Section | Survey| GPS(WGS84) | Ground| Signal Sterngth %IR | Severity] Remark|
No. | No. Date [ North| East | Type mv) voltage drop (mV)

187 | 17 | 6+587] TSI4TSIS | ywnom | oras| aossi] prysoi 1467 240 2 | Low

188 18 6+605 TS14-TS15 3472022 | 13.60726 | 99.88348| Dry Soil 1,497 30.0 2 Low

189 | 19 | 6+613]  TSI4-TS15 | semon | 1ns0ms| sossass| prysat 1509 50.0 3 | Low

190 | 20 [ 64636 TS14-TSIS | 3wnom | 1sorar| a0sssre| prysoi 1547 44.0 3 | Low

191 21 6+649 TS14-TS15 3/412022 | 13.60727 | 99.88388| Dry Soil 1,568 34.0 2 Low

192 | 22 | 6+665| TSI4-TS15 | smom | 136076 | 05403 prysai 15594 40.0 3 | Low

193 | 23 [ 64697 TS14TSIS | 3wnom | 1orao| eossens| oy soi 1646 40.0 2 | Low

194 24 6+706 TS14-TS15 3/412022 | 13.60726 | 99.88441| Dry Soil 1,660 180.0 11 Low

195 | 25 | 6+708|  TS14-1815 | smon | ns0m | sossaas| prysai 1664 2200 13 | Low
Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
Note/Comment :

Supervisor | 2 April 2022 1

[ mestmy | CPE | S.Tanya
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Station [ Section [ Date GPS(N) [ GPS(E) [ %IR [ Severity [ result remark
01612 | TS38B1 19/3/2022 | 1360120 | 9983418 | 11 Low Uni Binues iy -
0+800 | BBI-BBZ | 21/3/2022 | 1360200 | 99.83514 | 8 Low Uni Binuas iy -
04985 B82-T54 22/3/2022 | 13.60222 | 99.83681 | 33 Medium [ Unfi limwuesiuiinifu -
14119 TS4-TS5 22/3/2022 | 13.60205 99.83804 27 Medium Unid hiwuas i -
14160 TS4-TS5 22/3/2022 | 13.60195 99.83840 17 Medium Unid hiwuas i -
14213 TS4-TS5 18/3/2022 | 13.60184 99.83888 12 Low Unid hiwuas i -
14505 | TSSTS6 | 18/3/2022 | 1360129 | 9984149 | 7 Low Uni Binues iy -
20591 | 1558 | 23/3/2022 | 1360181 | 9985113 | 16 Medium | Uni binuwiiii -
24665 TSB-TS9 23/3/2022 | 13.60185 | 99.85179 | 18 Medium [ Undi limwuesiuiinifu -
24591 TS7-TS8 23/3/2022 | 13.60181 99.85113 16 Medium Unid hiwuas i -
2+665 TS8-TS9 23/3/2022 | 13.60185 99.85179 18 Medium Unid hivuAstuiiy -
34703 TS9-TS10 24/3/2022 | 13.60269 99.86134 12 Low Unid hiwuas iy -
31800 | TSOTSIO | 25/3/2022 | 1360277 | 99.86259 | T Low Uni Binuas iy -
31997 | 1510511 | 28/3/2022 | 13.60287 | 99.86406 | 16 Medium | Uni bimues i -
44085 TSI0-TS11 | 28/3/2022 | 13.60293 | 99.86487 | 17 Medium [ Undi limwuesiuiinifu -
4+106 TS10-TS11 28/3/2022 | 13.60292 99.86506 18 Medium Unid hiwuasauini -
4+150 TSI0-TS11 | 28/3/2022 | 13.60295 | 99.86547 | 19 Medium [ Undi limwuestuiinifu -
4+256 TS10-TS11 28/3/2022 | 13.60306 99.86645 21 Medium Unid hiwuas i -
44314 TSI0-TS11 | 28/3/2022 | 13.60304 | 99.86698 | 19 Medium [ Undi limwuesiuiinifu -
4+362 TS10-TS11 28/3/2022 | 13.60317 99.86742 34 Medium Unid hiwuas i -
44541 TSI0-TS11 [ 30/3/2022 | 13.60323 | 99.86907 | 32 Medium [ Unfi limwuestuiinifu -
4+694 TS11-T512 28/3/2022 | 13.60387 99.87051 20 Medium Unid hiwuas iy -
4+872 TS11-TS12 | 29/3/2022 | 13.60351 | 99.87214 | 37 High Uni hiwupsrwingi -
4+891 TS11-T512 29/3/2022 | 13.60358 99.87231 22 Medium Unid hiwuas i -
44929 TS12-883 | 29/3/2022 | 13.60353 | 99.87269 | 17 Medium [ Undi liwuesiuiinifu -
4+934 TS12-8B3 29/3/2022 | 13.60355 99.87273 16 Medium Unid hiwuasauini -
54049 TS12-883 | 30/3/2022 | 13.60369 | 99.87379 | 30 Medium [ Undi limwuesiuiinifu -
5+122 TS12-8B3 30/3/2022 | 13.60375 99.87446 36 High Unid hiwuas i -
5:218 | T5I12883 | 30/3/2022 | 136038 | 99.87535 | 22 Medium | Uni binuasniiy -
54222 TS12-8B3 30/3/2022 | 13.60376 99.87535 19 Medium Unid hivuAsuiiy -
5:358 | BB3TSI3 | 31/3/2022 | 1360417 | 9987623 | 17 Medium | Uni binuasnwiiy -
5+381 BB3-TS13 31/3/2022 | 13.60438 99.87621 19 Medium Unid hiwuas i -
51985 | TSI3TSIA | 2/4/2022 | 1360747 | 9987791 | 41 High Uni Bivuas i -
6+084 TS13-T514 2/4/2022 13.60748 99.87882 22 Medium Unid hiwuas i -
6+090 | TSI3TSIA | 2/4/2022 | 1360747 | 9987891 | 18 Medium | Uni binuasnuiiy -
6+282 TS14-T515 2/4/2022 13.6075 99.88064 a1 High Unid hivuAsuiiy -
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Fuel Oil Pipe Line Leak Test
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