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�ntroduction

�his�document�is�specifically�written�for�Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject

in�checking

- DCVG�Coating�Survey
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2. DCVG ( DIRECT CURRENT VOLTAGE GRADIENT )

COATING SURVEY
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2.1. DCVG�Coating�Surve��Criteria

�he�Criteria�of��Defect�Severity�is�according�to�NACE�S�0502-2007�Section�A6.4.1

A6.4.1 Once�a�holiday�is�located,�its�si�e�or�severity�is�estimated�by�measuring�the�potential�lost�from�the�holiday�epicenter�to

remote�earth.��his�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��R�drop�,�resulting�in�a�value�termed�the����R.

DCVG�survey�readings�are�sometimes�broken�into�four�groups�based�on�approximate�si�e,�for�example,�as�follows��

A6.4.1.1 Category 1:�1�to�15���R�--�Holidays�in�this�category�are�often�considered�of�low�importance,�and�repair�is�not�required.

A�properly�maintained�C��system�generally�provides�effective�long-term�protection�to�these�areas�of�exposed�steel.

A6.4.1.2 Category 2:�16�to�35���R�--�Holidays�in�this�category�may�be�recommended�for�repair,�based�on�proximity�to�groundbeds

other�structures�of�importance.��he�holidays�are�generally�considered�of�no�serious�threat�and�are�likely�to�be�adequately

protected�by�a�properly�maintained�C��system.��his�type�of�holiday�may�be�slated�for�additional�monitoring--fluctuations

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

A6.4.1.3 Category 3:�36�to�60���R�--�Holidays�in�this�category�are�generally�considered�worthy�of�repair.��he�amount�of�exposed

steel�in�such�a�holiday�indicates�it�may�be�a�major�consumer�of�protective�C��current�and�that�serious�coating�damage�may

be�present.��hese�holidays�would�normally�be�recommended�for�programmed�repair,�based�on�proximity�to�groundbeds�or

other�structures�of�importance.��hey�may�be�considered�a�threat�to�the�overall�integrity�of�the�pipeline.�As�in�Category 2

holidays,�this�type�of�holiday�may�be�slated�for�monitoring�because�fluctuations�in�the�levels�of�C��could�alter�the�status�as

the�coating�further�degrades.

A6.4.1.4 Category 4:�61�to�100���R�--�Holidays�in�this�category�are�generally�recommended�for�immediate�repair.��he�amount�of

exposed�steel�indicates�that�the�holiday�is�a�major�consumer�of�protective�C��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�often

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 DCVG�(Direct�Current�Voltage�Gradient��Coating�Surve�.

2.2. DCVG�Coating�Surve��Test��rocedure

Test�Equipment

�

1�.�DCVG�equipment�completed�set

2�.�Digital�multimeter

3�.�Cu/CuSo4�reference�electrode

4�.��emporary�transformer�rectifier

5�.��emporary�groundbed

6�.�Current�interrupter

7�.�Hand�tools

Test��rocedure

1�.��nstall�the�temporary�C��system.

2�.��nsert�the�interrupter�between�the�(-��terminal�of�the�temporary�transformer�rectifier�and�the�negative�cable.��he�interrupter

should�be�set�at�a�cycle�"On"�0.45�sec,�"Off"�0.8�sec.

3�.��urn�on�the�temporary�transformer�rectifier�and�the�interrupter.

4�.��urn�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�C��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.��he�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�spacing�and��place�them�on�the�grade�above

the�underground�pipeline�to�be�tested�about�1.5-2.0�m�probe�spacing.��he�probe�direction�is�placed�either�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���R.

10�.�Make�such�the�DCVG�survey�until�finish.

Current�interrupter

DCVG�surveying DCVG�survey�detecting�the�defect
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��R�Determination

1�.�At�the�defect�point,�make�sure�where�the�center�defect�is.

2�.�From�the�defect�center�point,�take�the�pipe�to�remote�earth�voltage�drop�of�the�each�probe�span�until�near��ero.

3�.�Summari�e�each�probe�span�voltage�drop�is�over�the�line�to�remote�earth�voltage�drop.

Over�the�line�to�remote�earth�voltage�drop�=�V1�+�V2�+�V3�+��

4�.�Determine�the�signal�strength�at�the�defect.

SD� = SA�-��(SA�-�SB��x�(dA�/�(dA�+�dB���

Where�

SD�=�Signal�strength�at�the�defect�in�mV

SA�=�Signal�strength�at�the�test�station�A�before�the�defect�in�mV

SB�=�Signal�strength�at�the�test�station�B�after�the�defect�in�mV

dA�=�Distance�at�the�defect�from�the�test�station�A�in�m

dB�=�Distance�at�the�defect�to�the�test�station�B�in�m

5�.�Determine���R�at�the�defect.

��R = Over�the�line�to�remote�earth�voltage�drop�x�100�

Signal�strength�at�the�defect

6�.�Compare���R�to�the�DCVG�criteria�to�identify�the�severity.
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2.3. Data�Record�Sheet

2.3.1. C��DCVG�Coating�Survey�for Section �S1-�S3 from�� sta. 0+000 to�� sta. 0+260 , 0 Defects

2.3.2. C��DCVG�Coating�Survey�for Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785 , 9 Defects

2.3.3. C��DCVG�Coating�Survey�for Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950 , 5 Defects

2.3.4. C��DCVG�Coating�Survey�for Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070 , 3 Defects

2.3.5. C��DCVG�Coating�Survey�for Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425 , 9 Defects

2.3.6. C��DCVG�Coating�Survey�for Section �S5-�S6 from�� sta. 1+425 to�� sta. 1+840 , 2 Defects

2.3.7. C��DCVG�Coating�Survey�for Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120 , 10 Defects

2.3.8. C��DCVG�Coating�Survey�for Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635 , 5 Defects

2.3.9. C��DCVG�Coating�Survey�for Section �S8-�S9 from�� sta. 2+635 to�� sta. 3+145 , 2 Defects

2.3.10. C��DCVG�Coating�Survey�for Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980 , 23 Defects

2.3.11. C��DCVG�Coating�Survey�for Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550 , 18 Defects

2.3.12. C��DCVG�Coating�Survey�for Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910 , 12 Defects

2.3.13. C��DCVG�Coating�Survey�for Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325 , 19 Defects

2.3.14. C��DCVG�Coating�Survey�for Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690 , 24 Defects

2.3.15. C��DCVG�Coating�Survey�for Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230 , 29 Defects

2.3.16. C��DCVG�Coating�Survey�for Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715 , 25 Defects

2.3.17. C��DCVG�Defect�Conclusion
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TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S1-�S3 from�� sta. 0+000 to�� sta. 0+260

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A �S8 13.60186 99.85152 100�V 30�A 90.36�V 7.09�A - sta.2+635

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S1 13.59823 99.83012 Dry�Soil -1.569 -0.922 �es

2 �� �S2 13.59830 99.83034 Dry�Soil -1.568 -0.861 �es sta.0+035

3 �� �S3 13.59895 99.83221 Dry�Soil -1.685 -0.939 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

After�surveying,�we�have�found�"������Defect�points�"�

707

647

746

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

0

1�000

�S1 �S2 �S3

Measuring��oint

Graph�DCVG�Surve�
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TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S1-�S3 from�� sta. 0+000 to�� sta. 0+260

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

2�April�2022Test�B� CPE S.�anya Supervisor
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Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S3 13.59895 99.83221 Dry�Soil -2.346 -0.883 �es

3 �� BB1 13.60243 99.83501 Dry�Soil -1.954 -0.941 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���9���Defect�points�"

1 Defect�about sta. 0+281 N�= 13.59898 E�= 99.83240 about 21 m. after �S3 sta. 0+260

2 Defect�about sta. 0+385 N�= 13.59938 E�= 99.83320 about 125 m. after �S3 sta. 0+260

3 Defect�about sta. 0+509 N�= 13.60037 E�= 99.83373 about 249 m. after �S3 sta. 0+260

4 Defect�about sta. 0+536 N�= 13.60059 E�= 99.83385 about 276 m. after �S3 sta. 0+260

5 Defect�about sta. 0+612 N�= 13.60120 E�= 99.83418 about 352 m. after �S3 sta. 0+260

6 Defect�about sta. 0+659 N�= 13.60156 E�= 99.83440 about 399 m. after �S3 sta. 0+260

7 Defect�about sta. 0+700 N�= 13.60189 E�= 99.83457 about 440 m. after �S3 sta. 0+260

8 Defect�about sta. 0+736 N�= 13.60218 E�= 99.83472 about 476 m. after �S3 sta. 0+260

9 Defect�about sta. 0+761 N�= 13.60234 E�= 99.83486 about 501 m. after �S3 sta. 0+260

1,463

1,013

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

0

1�000

2�000

�S3 ��1

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

19�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 0+281

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 21 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 504 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.281 13.59898 99.83240 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 186.8 mV Severity�= x <�15��Low

��R�= 13 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�1463�-�(1463�-�1013��x�(0.26�-�0.281��/�(0.26�-�0.785�

= 1,445 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�186.8�x�100�/�1445

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,445

1,013

Test�B� CPE S.�anya Supervisor 19�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 0+385

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 125 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 400 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.385 13.59938 99.83320 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 23.8 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,356 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�3.2+4.2+5+1+3.4+0.6+0.6+0.2+0.4+0.2+0.2+2+1.8+1

= 23.8 mV

-Show�how�to�calculate���R

=�23.8�x�100�/�1356

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,356

1,013

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 0+509

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 249 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 276 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.509 13.60037 99.83373 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 34.2 mV Severity�= x <�15��Low

��R�= 3 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�

= 1,250 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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

= 34.2 mV

-Show�how�to�calculate���R

=�34.2�x�100�/�1250

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,250

1,013

Test�B� CPE S.�anya Supervisor 19�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 0+536

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 276 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 249 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.536 13.60059 99.83385 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 41.6 mV Severity�= x <�15��Low

��R�= 3 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�

= 1,226 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+3.8+4+6+4.8+4.8+4.8+3+1.6+1.4+1.4+0.8+0.6+0.6

= 41.6 mV

-Show�how�to�calculate���R

=�41.6�x�100�/�1226

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,226

1,013

Test�B� CPE S.�anya Supervisor 19�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 0+612

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 352 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 173 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.612 13.60120 99.83418 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 130.4 mV Severity�= x <�15��Low

��R�= 11 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�

= 1,161 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�3+20+35+20+15+10+5+6.2+4.8+3.6+2.4+1+0.6+0.6

= 130.4 mV

-Show�how�to�calculate���R

=�130.4�x�100�/�1161

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,161

1,013

Test�B� CPE S.�anya Supervisor 19�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 0+659

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 399 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 126 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.659 13.60156 99.83440 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 39.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�1463�-�(1463�-�1013��x�(0.26�-�0.659��/�(0.26�-�0.785�

= 1,121 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+8+13+3.4+1.6+1+0.8+0.6+0.6

= 39.0 mV

-Show�how�to�calculate���R

=�39�x�100�/�1121

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,121

1,013

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 0+700

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 440 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 85 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.700 13.60189 99.83457 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 21.2 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,086 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4.4+3.6+5.6+2.4+1.6+1.2+1+0.6+0.4+0.4

= 21.2 mV

-Show�how�to�calculate���R

=�21.2�x�100�/�1086

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,086

1,013

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 0+736

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 476 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 49 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.736 13.60218 99.83472 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 23.6 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�1463�-�(1463�-�1013��x�(0.26�-�0.736��/�(0.26�-�0.785�

= 1,055 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.6+7+5+3.2+2.2+1.2+1+0.6+0.4+0.2+0.2

= 23.6 mV

-Show�how�to�calculate���R

=�23.6�x�100�/�1055

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,055

1,013

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 0+761

�ipeline�Route Fuel�Oil��ipeline

Section �S3-BB1 from�� sta. 0+260 to�� sta. 0+785

Test��ost�No.�before�Defect �S3 sta. 0+260 Distance�to�Defect 501 m.

Test��ost�No.�after�Defect BB1 sta. 0+785 Distance�from�Defect 24 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.260 13.59895 99.83221 Dry�Soil -2.346 -0.883

Defect 0.761 13.60234 99.83486 Dry�Soil

���after�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 47.4 mV Severity�= x <�15��Low

��R�= 5 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�

= 1,034 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�7+10+7+5+5+3+2.6+2.4+2+1+0.8+0.8+0.4+0.4

= 47.4 mV

-Show�how�to�calculate���R

=�47.4�x�100�/�1034

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB1

�S3

Note/Comment��

(mV�

1,463

1,034

1,013

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� BB1 13.60243 99.83501 Dry�Soil -1.954 -0.941 �es

3 �� BB2 13.60213 99.83650 Dry�Soil -1.851 -0.878 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���5���Defect�points�"

1 Defect�about sta. 0+785 N�= 13.60243 E�= 99.83501 about 0 m. after BB1 sta. 0+785

2 Defect�about sta. 0+800 N�= 13.60240 E�= 99.83514 about 15 m. after BB1 sta. 0+785

3 Defect�about sta. 0+870 N�= 13.60229 E�= 99.83577 about 85 m. after BB1 sta. 0+785

4 Defect�about sta. 0+880 N�= 13.60224 E�= 99.83586 about 95 m. after BB1 sta. 0+785

5 Defect�about sta. 0+917 N�= 13.60214 E�= 99.83619 about 132 m. after BB1 sta. 0+785

(mV�

1,013

973

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

0

1�000

2�000

��1 ��2

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 0+785

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

Test��ost�No.�before�Defect BB1 sta. 0+785 Distance�to�Defect 0 m.

Test��ost�No.�after�Defect BB2 sta. 0+950 Distance�from�Defect 165 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Defect 0.785 13.60243 99.83501 Dry�Soil

���after�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 26.4 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�1013�-�(1013�-�973��x�(0.785�-�0.785��/�(0.785�-�0.95�

= 1,013 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4.6+4+3.2+2.2+1.8+1.8+1.8+1.6+1.6+1.4+1+0.8+0.6

= 26.4 mV

-Show�how�to�calculate���R

=�26.4�x�100�/�1013

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB2

BB1

Note/Comment��

(mV�

1,013

1,013

973

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 0+800

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

Test��ost�No.�before�Defect BB1 sta. 0+785 Distance�to�Defect 15 m.

Test��ost�No.�after�Defect BB2 sta. 0+950 Distance�from�Defect 150 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Defect 0.800 13.60240 99.83514 Dry�Soil

���after�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 78.8 mV Severity�= x <�15��Low

��R�= 8 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��/�(0.785�-�0.95�

= 1,009 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12+18+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���R

=�78.8�x�100�/�1009

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB2

BB1

Note/Comment��

(mV�

1,013

1,009

973

Test�B� CPE S.�anya Supervisor 21�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 0+870

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

Test��ost�No.�before�Defect BB1 sta. 0+785 Distance�to�Defect 85 m.

Test��ost�No.�after�Defect BB2 sta. 0+950 Distance�from�Defect 80 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Defect 0.870 13.60229 99.83577 Dry�Soil

���after�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.6 mV Severity�= x <�15��Low

��R�= 2 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�

= 992 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.2+1.8+2.2+1.6+1.2+1+0.8+0.8+0.8+0.4+0.2+0.2

= 15.6 mV

-Show�how�to�calculate���R

=�15.6�x�100�/�992

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB2

BB1

Note/Comment��

(mV�

1,013

992

973

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 0+880

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

Test��ost�No.�before�Defect BB1 sta. 0+785 Distance�to�Defect 95 m.

Test��ost�No.�after�Defect BB2 sta. 0+950 Distance�from�Defect 70 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Defect 0.880 13.60224 99.83586 Dry�Soil

���after�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 17.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 990 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�3+2.4+1.2+8+0.6+0.6+0.4+0.4+0.4

= 17.0 mV

-Show�how�to�calculate���R

=�17�x�100�/�990

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB2

BB1

Note/Comment��

(mV�

1,013

990

973

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 0+917

�ipeline�Route Fuel�Oil��ipeline

Section BB1-BB2 from�� sta. 0+785 to�� sta. 0+950

Test��ost�No.�before�Defect BB1 sta. 0+785 Distance�to�Defect 132 m.

Test��ost�No.�after�Defect BB2 sta. 0+950 Distance�from�Defect 33 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.785 13.60243 99.83501 Dry�Soil -1.954 -0.941

Defect 0.917 13.60214 99.83619 Dry�Soil

���after�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 8.4 mV Severity�= x <�15��Low

��R�= 1 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�earth�voltage�drop

=�0.8+1.2+1+1+0.8+0.4+0.4+0.4+0.4+0.4+0.6+0.6+0.4

= 8.4 mV

-Show�how�to�calculate���R

=�8.4�x�100�/�981

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB2

BB1

Note/Comment��

(mV�

1,013

981

973

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� BB2 13.60213 99.83650 Dry�Soil -1.851 -0.878 �es

3 �� �S4 13.60219 99.83761 Dry�Soil -1.852 -0.924 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���3���Defect�points�"

1 Defect�about sta. 0+985 N�= 13.60222 E�= 99.83681 about 35 m. after BB2 sta. 0+950

2 Defect�about sta. 1+025 N�= 13.60222 E�= 99.83718 about 75 m. after BB2 sta. 0+950

3 Defect�about sta. 1+059 N�= 13.60217 E�= 99.83749 about 109 m. after BB2 sta. 0+950

(mV�

973

928

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

0

1�000

��2 �S4

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 0+985

�ipeline�Route Fuel�Oil��ipeline

Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070

Test��ost�No.�before�Defect BB2 sta. 0+950 Distance�to�Defect 35 m.

Test��ost�No.�after�Defect �S4 sta. 1+070 Distance�from�Defect 85 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Defect 0.985 13.60222 99.83681 Dry�Soil

���after�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.852 -0.924

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 315.8 mV Severity�= <�15��Low

��R�= 33 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�20+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���R

=�315.8�x�100�/�960

= 33 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S4

BB2

Note/Comment��

(mV�

973

960

928

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 1+025

�ipeline�Route Fuel�Oil��ipeline

Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070

Test��ost�No.�before�Defect BB2 sta. 0+950 Distance�to�Defect 75 m.

Test��ost�No.�after�Defect �S4 sta. 1+070 Distance�from�Defect 45 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Defect 1.025 13.60222 99.83718 Dry�Soil

���after�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.852 -0.924

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 23.4 mV Severity�= x <�15��Low

��R�= 2 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�earth�voltage�drop

=�8+5+4+1.4+1.2+0.8+0.6+0.6+0.4+0.4+0.4+0.2+0.2+0.2

= 23.4 mV

-Show�how�to�calculate���R

=�23.4�x�100�/�945

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S4

BB2

Note/Comment��

(mV�

973

945

928

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 1+059

�ipeline�Route Fuel�Oil��ipeline

Section BB2-�S4 from�� sta. 0+950 to�� sta. 1+070

Test��ost�No.�before�Defect BB2 sta. 0+950 Distance�to�Defect 109 m.

Test��ost�No.�after�Defect �S4 sta. 1+070 Distance�from�Defect 11 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 0.950 13.60213 99.83650 Dry�Soil -1.851 -0.878

Defect 1.059 13.60217 99.83749 Dry�Soil

���after�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.852 -0.924

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 19.2 mV Severity�= x <�15��Low

��R�= 2 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.4+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���R

=�19.2�x�100�/�932

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S4

BB2

Note/Comment��

(mV�

973

932

928

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S4 13.60219 99.83761 Dry�Soil -1.718 -0.944 �es

3 �� �S5 13.60130 99.84076 Dry�Soil -1.705 -0.981 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���9���Defect�points�"

1 Defect�about sta. 1+101 N�= 13.60209 E�= 99.83788 about 31 m. after �S4 sta. 1+070

2 Defect�about sta. 1+119 N�= 13.60205 E�= 99.83804 about 49 m. after �S4 sta. 1+070

3 Defect�about sta. 1+136 N�= 13.60201 E�= 99.83819 about 66 m. after �S4 sta. 1+070

4 Defect�about sta. 1+148 N�= 13.60199 E�= 99.83830 about 78 m. after �S4 sta. 1+070

5 Defect�about sta. 1+160 N�= 13.60195 E�= 99.83840 about 90 m. after �S4 sta. 1+070

6 Defect�about sta. 1+203 N�= 13.60185 E�= 99.83879 about 133 m. after �S4 sta. 1+070

7 Defect�about sta. 1+213 N�= 13.60184 E�= 99.83888 about 143 m. after �S4 sta. 1+070

8 Defect�about sta. 1+251 N�= 13.60176 E�= 99.83922 about 181 m. after �S4 sta. 1+070

9 Defect�about sta. 1+419 N�= 13.60130 E�= 99.84070 about 349 m. after �S4 sta. 1+070

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

774

724

0

1�000

�S4 �S5

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

18�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 1+101

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 31 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 324 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.101 13.60209 99.83788 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 67.0 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.101��/�(1.07�-�1.425�

= 770 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+12+20+10+5+4.8+3+1.2+1

= 67.0 mV

-Show�how�to�calculate���R

=�67�x�100�/�770

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

770

724

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 1+119

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 49 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 306 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.119 13.60205 99.83804 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 210.6 mV Severity�= <�15��Low

��R�= 27 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�-�1.119��/�(1.07�-�1.425�

= 767 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�75+50+40+30+10+5.6

= 210.6 mV

-Show�how�to�calculate���R

=�210.6�x�100�/�767

= 27 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

767

724

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 1+136

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 66 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 289 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.136 13.60201 99.83819 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 33.2 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.136��/�(1.07�-�1.425�

= 765 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�6.4+7+2.6+2+1.6+1+1+2.4+1.6+1+1+1+1+0.8+0.8+0.6+0.6+0.4+0.4

= 33.2 mV

-Show�how�to�calculate���R

=�33.2�x�100�/�765

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

765

724

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 1+148

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 78 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 277 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.148 13.60199 99.83830 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 41.2 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.148��/�(1.07�-�1.425�

= 763 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+12+3.8+4.4+2.6+2+1.8+1.6+0.8+0.8+0.8+0.6

= 41.2 mV

-Show�how�to�calculate���R

=�41.2�x�100�/�763

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

763

724

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 1+160

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 90 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 265 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.160 13.60195 99.83840 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 131.0 mV Severity�= <�15��Low

��R�= 17 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�earth�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���R

=�131�x�100�/�761

= 17 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

761

724

Test�B� CPE S.�anya Supervisor 22�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 1+203

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 133 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 222 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.203 13.60185 99.83879 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 66.8 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.203��/�(1.07�-�1.425�

= 755 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�66.8�x�100�/�755

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

755

724

Test�B� CPE S.�anya Supervisor 18�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 1+213

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 143 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 212 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.213 13.60184 99.83888 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 89.4 mV Severity�= x <�15��Low

��R�= 12 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.213��/�(1.07�-�1.425�

= 754 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4.8+10+20+10+5+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

= 89.4 mV

-Show�how�to�calculate���R

=�89.4�x�100�/�754

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

754

724

Test�B� CPE S.�anya Supervisor 18�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 1+251

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 181 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 174 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.251 13.60176 99.83922 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 33.4 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.251��/�(1.07�-�1.425�

= 749 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�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

= 33.4 mV

-Show�how�to�calculate���R

=�33.4�x�100�/�749

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

749

724

Test�B� CPE S.�anya Supervisor 18�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 1+419

�ipeline�Route Fuel�Oil��ipeline

Section �S4-�S5 from�� sta. 1+070 to�� sta. 1+425

Test��ost�No.�before�Defect �S4 sta. 1+070 Distance�to�Defect 349 m.

Test��ost�No.�after�Defect �S5 sta. 1+425 Distance�from�Defect 6 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.070 13.60219 99.83761 Dry�Soil -1.718 -0.944

Defect 1.419 13.60130 99.84070 Dry�Soil

���after�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 17.6 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�774�-�(774�-�724��x�(1.07�-�1.419��/�(1.07�-�1.425�

= 725 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2+6+4+1.8+1+0.8+0.6+0.4+0.4+0.2+0.2+0.2

= 17.6 mV

-Show�how�to�calculate���R

=�17.6�x�100�/�725

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S5

�S4

Note/Comment��

(mV�

774

725

724

Test�B� CPE S.�anya Supervisor 18�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S5-�S6 from�� sta. 1+425 to�� sta. 1+840

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S5 13.60130 99.84076 Dry�Soil -1.705 -0.981 �es

3 �� �S6 13.60207 99.84447 Dry�Soil -1.579 -0.943 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���2���Defect�points�"

1 Defect�about sta. 1+476 N�= 13.60128 E�= 99.84123 about 51 m. after �S5 sta. 1+425

2 Defect�about sta. 1+505 N�= 13.60129 E�= 99.84149 about 80 m. after �S5 sta. 1+425

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

724

636

0

1�000

�S5 �S6

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S5-�S6 from�� sta. 1+425 to�� sta. 1+840

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

18�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 1+476

�ipeline�Route Fuel�Oil��ipeline

Section �S5-�S6 from�� sta. 1+425 to�� sta. 1+840

Test��ost�No.�before�Defect �S5 sta. 1+425 Distance�to�Defect 51 m.

Test��ost�No.�after�Defect �S6 sta. 1+840 Distance�from�Defect 364 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Defect 1.476 13.60128 99.84123 Dry�Soil

���after�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.579 -0.943

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 8.2 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�724�-�(724�-�636��x�(1.425�-�1.476��/�(1.425�-�1.84�

= 713 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�0.6+1.6+1.2+1+0.8+0.6+0.6+0.4+0.4+0.4+0.2+0.2+0.2

= 8.2 mV

-Show�how�to�calculate���R

=�8.2�x�100�/�713

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S6

�S5

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 18�March�2022

(mV�

724

713

636

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 1+505

�ipeline�Route Fuel�Oil��ipeline

Section �S5-�S6 from�� sta. 1+425 to�� sta. 1+840

Test��ost�No.�before�Defect �S5 sta. 1+425 Distance�to�Defect 80 m.

Test��ost�No.�after�Defect �S6 sta. 1+840 Distance�from�Defect 335 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.425 13.60130 99.84076 Dry�Soil -1.705 -0.981

Defect 1.505 13.60129 99.84149 Dry�Soil

���after�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.579 -0.943

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 49.8 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�724�-�(724�-�636��x�(1.425�-�1.505��/�(1.425�-�1.84�

= 707 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�13+7+7+4.4+4+2.6+1.8+1.8+1.6+1.6+1+1+0.8+0.6+0.4+0.4+0.4+0.2+0.2

= 49.8 mV

-Show�how�to�calculate���R

=�49.8�x�100�/�707

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S6

�S5

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 18�March�2022

(mV�

724

707

636

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S6 13.60207 99.84447 Dry�Soil -1.535 -0.716 �es

3 �� �S7 13.60278 99.84693 Dry�Soil -1.542 -0.837 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���10���Defect�points�"

1 Defect�about sta. 1+869 N�= 13.60210 E�= 99.84473 about 29 m. after �S6 sta. 1+840

2 Defect�about sta. 1+892 N�= 13.60219 E�= 99.84493 about 52 m. after �S6 sta. 1+840

3 Defect�about sta. 1+925 N�= 13.60229 E�= 99.84522 about 85 m. after �S6 sta. 1+840

4 Defect�about sta. 1+937 N�= 13.60230 E�= 99.84533 about 97 m. after �S6 sta. 1+840

5 Defect�about sta. 1+949 N�= 13.60233 E�= 99.84544 about 109 m. after �S6 sta. 1+840

6 Defect�about sta. 1+954 N�= 13.60235 E�= 99.84548 about 114 m. after �S6 sta. 1+840

7 Defect�about sta. 1+973 N�= 13.60240 E�= 99.84565 about 133 m. after �S6 sta. 1+840

8 Defect�about sta. 1+982 N�= 13.60244 E�= 99.84572 about 142 m. after �S6 sta. 1+840

9 Defect�about sta. 2+011 N�= 13.60250 E�= 99.84598 about 171 m. after �S6 sta. 1+840

10 Defect�about sta. 2+025 N�= 13.60253 E�= 99.84611 about 185 m. after �S6 sta. 1+840

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

819

705

0

1�000

�S6 �S7

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

23�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 1+869

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 29 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 251 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.869 13.60210 99.84473 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 52.0 mV Severity�= x <�15��Low

��R�= 6 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�calculate�over�the�line�to�remote�earth�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���R

=�52�x�100�/�807

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

807

705

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 1+892

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 52 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 228 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.892 13.60219 99.84493 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 19.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 798 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.2+4+3+2+1.6+1+1+0.8+0.6+0.6+0.6+0.6+0.4+0.4+0.4+0.4+0.4

= 19.0 mV

-Show�how�to�calculate���R

=�19�x�100�/�798

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

798

705

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 1+925

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 85 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 195 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.925 13.60229 99.84522 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 14.4 mV Severity�= x <�15��Low

��R�= 2 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�

= 784 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�0.6+2+2+1+0.8+0.8+0.6+0.6+1.4+1+0.8+0.8+0.6+0.4+0.4+0.2+0.2+0.2

= 14.4 mV

-Show�how�to�calculate���R

=�14.4�x�100�/�784

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

784

705

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 1+937

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 97 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 183 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.937 13.60230 99.84533 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 17.4 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�1.937��/�(1.84�-�2.12�

= 780 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.8+1.6+1.2+1+0.8+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

= 17.4 mV

-Show�how�to�calculate���R

=�17.4�x�100�/�780

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

780

705

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 1+949

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 109 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 171 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.949 13.60233 99.84544 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 23.2 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�1.949��/�(1.84�-�2.12�

= 775 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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

= 23.2 mV

-Show�how�to�calculate���R

=�23.2�x�100�/�775

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

775

705
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2

3
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 1+954

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 114 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 166 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.954 13.60235 99.84548 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.2 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�1.954��/�(1.84�-�2.12�

= 773 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�15+5+4+2.2+1.4+0.8+0.4+0.4+0.4+0.2+0.2+0.2

= 30.2 mV

-Show�how�to�calculate���R

=�30.2�x�100�/�773

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

773

705

1

2

3

4

5
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 1+973

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 133 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 147 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.973 13.60240 99.84565 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 26.6 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�1.973��/�(1.84�-�2.12�

= 765 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�26.6�x�100�/�765

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

765

705
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 1+982

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 142 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 138 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 1.982 13.60244 99.84572 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 29.8 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�1.982��/�(1.84�-�2.12�

= 761 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�8+7+4+3.8+1.6+1.2+1+0.6+0.6+0.6+0.4+0.4+0.2+0.2+0.2

= 29.8 mV

-Show�how�to�calculate���R

=�29.8�x�100�/�761

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

761

705

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 2+011

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 171 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 109 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 2.011 13.60250 99.84598 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 29.4 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�819�-�(819�-�705��x�(1.84�-�2.011��/�(1.84�-�2.12�

= 749 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2+3+4.2+4.8+2.6+2.6+1+1+0.8+0.8+1.2+1+0.8+0.8+0.6+0.6+0.4+0.4+0.4+0.4

= 29.4 mV

-Show�how�to�calculate���R

=�29.4�x�100�/�749

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

749

705

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 2+025

�ipeline�Route Fuel�Oil��ipeline

Section �S6-�S7 from�� sta. 1+840 to�� sta. 2+120

Test��ost�No.�before�Defect �S6 sta. 1+840 Distance�to�Defect 185 m.

Test��ost�No.�after�Defect �S7 sta. 2+120 Distance�from�Defect 95 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 1.840 13.60207 99.84447 Dry�Soil -1.535 -0.716

Defect 2.025 13.60253 99.84611 Dry�Soil

���after�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 86.0 mV Severity�= x <�15��Low

��R�= 12 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�

= 744 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�17+20+7+5+13+2+1.2+0.8+2.8+4.2+2.4+1.4+2.2+1.6+1.4+1.2+1+0.8+0.6+0.4

= 86.0 mV

-Show�how�to�calculate���R

=�86�x�100�/�744

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S7

�S6

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

819

744

705
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S7 13.60278 99.84693 Dry�Soil -1.542 -0.837 �es

3 �� �S8 13.60186 99.85152 Dry�Soil -1.303 -0.693 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���5���Defect�points�"

1 Defect�about sta. 2+439 N�= 13.60192 E�= 99.84974 about 319 m. after �S7 sta. 2+120

2 Defect�about sta. 2+486 N�= 13.60182 E�= 99.85016 about 366 m. after �S7 sta. 2+120

3 Defect�about sta. 2+591 N�= 13.60181 E�= 99.85113 about 471 m. after �S7 sta. 2+120

4 Defect�about sta. 2+617 N�= 13.60186 E�= 99.85137 about 497 m. after �S7 sta. 2+120

5 Defect�about sta. 2+625 N�= 13.60184 E�= 99.85144 about 505 m. after �S7 sta. 2+120

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

705

610

0

1�000

�S7 �S8

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

23�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 2+439

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

Test��ost�No.�before�Defect �S7 sta. 2+120 Distance�to�Defect 319 m.

Test��ost�No.�after�Defect �S8 sta. 2+635 Distance�from�Defect 196 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Defect 2.439 13.60192 99.84974 Dry�Soil

���after�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 23.8 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�705�-�(705�-�610��x�(2.12�-�2.439��/�(2.12�-�2.635�

= 646 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�6+8+4+2.6+1+0.8+0.4+0.4+0.2+0.2+0.2

= 23.8 mV

-Show�how�to�calculate���R

=�23.8�x�100�/�646

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S8

�S7

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

705

646

610

1

2

3

4

5
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 2+486

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

Test��ost�No.�before�Defect �S7 sta. 2+120 Distance�to�Defect 366 m.

Test��ost�No.�after�Defect �S8 sta. 2+635 Distance�from�Defect 149 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Defect 2.486 13.60182 99.85016 Dry�Soil

���after�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 7.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�705�-�(705�-�610��x�(2.12�-�2.486��/�(2.12�-�2.635�

= 637 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.2+1.2+1+0.8+0.8+0.6+0.2+0.2

= 7.0 mV

-Show�how�to�calculate���R

=�7�x�100�/�637

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S8

�S7

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

705

637

610
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 2+591

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

Test��ost�No.�before�Defect �S7 sta. 2+120 Distance�to�Defect 471 m.

Test��ost�No.�after�Defect �S8 sta. 2+635 Distance�from�Defect 44 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Defect 2.591 13.60181 99.85113 Dry�Soil

���after�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 97.8 mV Severity�= <�15��Low

��R�= 16 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�705�-�(705�-�610��x�(2.12�-�2.591��/�(2.12�-�2.635�

= 618 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�70+20+3.2+1.6+1+0.6+0.6+0.4

= 97.8 mV

-Show�how�to�calculate���R

=�97.8�x�100�/�618

= 16 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S8

�S7

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

705

618

610
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 2+617

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

Test��ost�No.�before�Defect �S7 sta. 2+120 Distance�to�Defect 497 m.

Test��ost�No.�after�Defect �S8 sta. 2+635 Distance�from�Defect 18 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Defect 2.617 13.60186 99.85137 Dry�Soil

���after�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 29.9 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-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�earth�voltage�drop

=�20+5+2.5+0.8+0.6+0.6+0.2+0.2

= 29.9 mV

-Show�how�to�calculate���R

=�29.9�x�100�/�613

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S8

�S7

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

705

613

610
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 2+625

�ipeline�Route Fuel�Oil��ipeline

Section �S7-�S8 from�� sta. 2+120 to�� sta. 2+635

Test��ost�No.�before�Defect �S7 sta. 2+120 Distance�to�Defect 505 m.

Test��ost�No.�after�Defect �S8 sta. 2+635 Distance�from�Defect 10 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.120 13.60278 99.84693 Dry�Soil -1.542 -0.837

Defect 2.625 13.60184 99.85144 Dry�Soil

���after�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 7.4 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�705�-�(705�-�610��x�(2.12�-�2.625��/�(2.12�-�2.635�

= 612 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.2+1+1.2+0.8+0.6+0.4+0.4+0.2+0.2+0.2+0.2

= 7.4 mV

-Show�how�to�calculate���R

=�7.4�x�100�/�612

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S8

�S7

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

705

612

610
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S8-�S9 from�� sta. 2+635 to�� sta. 3+145

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A Negative�Cable 13.59853 99.82992 100�V 30�A 34.41�V 20.37�A -

at�Loading�Station

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S8 13.60186 99.85152 Dry�Soil -1.303 -0.693 �es

3 �� �S9 13.60224 99.85621 Dry�Soil -1.290 -0.764 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���2���Defect�points�"

1 Defect�about sta. 2+640 N�= 13.60185 E�= 99.85156 about 5 m. after �S8 sta. 2+635

2 Defect�about sta. 2+665 N�= 13.60185 E�= 99.85179 about 30 m. after �S8 sta. 2+635

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

610

526

0

1�000

�S8 �S�

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S8-�S9 from�� sta. 2+635 to�� sta. 3+145

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

23�March�2022Test�B� CPE S.�anya 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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 2+640

�ipeline�Route Fuel�Oil��ipeline

Section �S8-�S9 from�� sta. 2+635 to�� sta. 3+145

Test��ost�No.�before�Defect �S8 sta. 2+635 Distance�to�Defect 5 m.

Test��ost�No.�after�Defect �S9 sta. 3+145 Distance�from�Defect 505 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Defect 2.640 13.60185 99.85156 Dry�Soil

���after�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.290 -0.764

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 9.8 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�610�-�(610�-�526��x�(2.635�-�2.64��/�(2.635�-�3.145�

= 609 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.2+3+1.2+1+0.6+0.6+0.4+0.4+0.2+0.2

= 9.8 mV

-Show�how�to�calculate���R

=�9.8�x�100�/�609

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S9

�S8

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

610

609

526

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 2+665

�ipeline�Route Fuel�Oil��ipeline

Section �S8-�S9 from�� sta. 2+635 to�� sta. 3+145

Test��ost�No.�before�Defect �S8 sta. 2+635 Distance�to�Defect 30 m.

Test��ost�No.�after�Defect �S9 sta. 3+145 Distance�from�Defect 480 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 2.635 13.60186 99.85152 Dry�Soil -1.303 -0.693

Defect 2.665 13.60185 99.85179 Dry�Soil

���after�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.290 -0.764

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 109.8 mV Severity�= <�15��Low

��R�= 18 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�earth�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���R

=�109.8�x�100�/�605

= 18 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S9

�S8

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 23�March�2022

(mV�

610

605

526

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 �A �S8 13.60186 99.85152 100�V 30�A 70.52�V 23.41�A - sta.2+635

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S9 13.60224 99.85621 Dry�Soil -1.459 -0.703 �es

3 �� �S10 13.60290 99.86390 Dry�Soil -1.197 -0.651 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���23���Defect�points�"

1 Defect�about sta. 3+523 N�= 13.60249 E�= 99.85970 about 378 m. after �S9 sta. 3+145

2 Defect�about sta. 3+555 N�= 13.60252 E�= 99.85999 about 410 m. after �S9 sta. 3+145

3 Defect�about sta. 3+583 N�= 13.60259 E�= 99.86024 about 438 m. after �S9 sta. 3+145

4 Defect�about sta. 3+618 N�= 13.60210 E�= 99.86057 about 473 m. after �S9 sta. 3+145

5 Defect�about sta. 3+683 N�= 13.60266 E�= 99.86117 about 538 m. after �S9 sta. 3+145

6 Defect�about sta. 3+694 N�= 13.60263 E�= 99.86127 about 549 m. after �S9 sta. 3+145

7 Defect�about sta. 3+703 N�= 13.60269 E�= 99.86134 about 558 m. after �S9 sta. 3+145

8 Defect�about sta. 3+727 N�= 13.60273 E�= 99.86156 about 582 m. after �S9 sta. 3+145

9 Defect�about sta. 3+743 N�= 13.60263 E�= 99.86170 about 598 m. after �S9 sta. 3+145

10 Defect�about sta. 3+760 N�= 13.60268 E�= 99.86186 about 615 m. after �S9 sta. 3+145

11 Defect�about sta. 3+783 N�= 13.60273 E�= 99.86207 about 638 m. after �S9 sta. 3+145

12 Defect�about sta. 3+802 N�= 13.60275 E�= 99.86224 about 657 m. after �S9 sta. 3+145

13 Defect�about sta. 3+814 N�= 13.60277 E�= 99.86235 about 669 m. after �S9 sta. 3+145

14 Defect�about sta. 3+826 N�= 13.60277 E�= 99.86246 about 681 m. after �S9 sta. 3+145

15 Defect�about sta. 3+840 N�= 13.60277 E�= 99.86259 about 695 m. after �S9 sta. 3+145

16 Defect�about sta. 3+858 N�= 13.60277 E�= 99.86276 about 713 m. after �S9 sta. 3+145

17 Defect�about sta. 3+863 N�= 13.60281 E�= 99.86281 about 718 m. after �S9 sta. 3+145

18 Defect�about sta. 3+874 N�= 13.60279 E�= 99.86291 about 729 m. after �S9 sta. 3+145

19 Defect�about sta. 3+881 N�= 13.60279 E�= 99.86298 about 736 m. after �S9 sta. 3+145

20 Defect�about sta. 3+911 N�= 13.60279 E�= 99.86326 about 766 m. after �S9 sta. 3+145

21 Defect�about sta. 3+928 N�= 13.60280 E�= 99.86342 about 783 m. after �S9 sta. 3+145

22 Defect�about sta. 3+942 N�= 13.60283 E�= 99.86355 about 797 m. after �S9 sta. 3+145

23 Defect�about sta. 3+971 N�= 13.60283 E�= 99.86382 about 826 m. after �S9 sta. 3+145

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

756

546

0

1�000

�S� �S10

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

24�March�2022Test�B� CPE S.�anya 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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 3+523

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 378 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 457 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.523 13.60249 99.85970 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 36.8 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.523��/�(3.145�-�3.98�

= 661 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.6+8+6+5+3+2+1.4+1.2+1+0.8+0.4+0.2+0.2+0.4+1+1+0.8+0.8+0.6+0.4

= 36.8 mV

-Show�how�to�calculate���R

=�36.8�x�100�/�661

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�

756

661

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 3+555

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 410 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 425 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.555 13.60252 99.85999 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 46.2 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.555��/�(3.145�-�3.98�

= 653 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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+1+0.6+0.6+0.4

= 46.2 mV

-Show�how�to�calculate���R

=�46.2�x�100�/�653

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�

756

653

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 3+583

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 438 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 397 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.583 13.60259 99.86024 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 11.0 mV Severity�= x <�15��Low

��R�= 2 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�earth�voltage�drop

=�1+1.4+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

= 11.0 mV

-Show�how�to�calculate���R

=�11�x�100�/�646

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�

756

646

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 3+618

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 473 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 362 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.618 13.60210 99.86057 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 22.6 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.618��/�(3.145�-�3.98�

= 637 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1+0.8+0.4+0.4+0.4+3.2+2.4+2.4+2.4+2+1.6+1.4+1+0.8+0.8+0.4+0.4+0.4+0.2+0.2

= 22.6 mV

-Show�how�to�calculate���R

=�22.6�x�100�/�637

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�

756

637
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 3+683

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 538 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 297 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.683 13.60266 99.86117 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 17.4 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.683��/�(3.145�-�3.98�

= 621 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�0.8+2.4+1.6+1.8+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

= 17.4 mV

-Show�how�to�calculate���R

=�17.4�x�100�/�621

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�
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621
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 3+694

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 549 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 286 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.694 13.60263 99.86127 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 27.4 mV Severity�= x <�15��Low

��R�= 4 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.8+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

= 27.4 mV

-Show�how�to�calculate���R

=�27.4�x�100�/�618

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 3+703

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 558 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 277 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.703 13.60269 99.86134 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 75.8 mV Severity�= x <�15��Low

��R�= 12 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.703��/�(3.145�-�3.98�

= 616 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12+16+8+5+5+4+3.8+3+2.8+2+2.4+1.8+2.8+1.4+1+1.4+0.8+1+0.8+0.8

= 75.8 mV

-Show�how�to�calculate���R

=�75.8�x�100�/�616

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

(mV�

756

616
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 3+727

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 582 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 253 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.727 13.60273 99.86156 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 35.2 mV Severity�= x <�15��Low

��R�= 6 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�4.4+3.8+3+3+2.6+2.2+1.4+1.2+1.4+1.4+1.6+1.4+1+1+1+0.8+1.4+0.8+1+0.8

= 35.2 mV

-Show�how�to�calculate���R

=�35.2�x�100�/�610

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 3+743

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 598 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 237 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.743 13.60263 99.86170 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 51.8 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.743��/�(3.145�-�3.98�

= 606 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+8+8+4+3.2+3.4+2.2+1.8+1.8+1.8+1.8+1.8+0.6+1.8+1.4+1.6+1.6+1+1+1

= 51.8 mV

-Show�how�to�calculate���R

=�51.8�x�100�/�606

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 24�March�2022

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 3+760

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 615 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 220 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.760 13.60268 99.86186 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 38.5 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.76��/�(3.145�-�3.98�

= 601 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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

= 38.5 mV

-Show�how�to�calculate���R

=�38.5�x�100�/�601

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 3+783

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 638 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 197 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.783 13.60273 99.86207 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 17.8 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.783��/�(3.145�-�3.98�

= 596 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.6+3.2+2.8+2+0.4+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

= 17.8 mV

-Show�how�to�calculate���R

=�17.8�x�100�/�596

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 3+802

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 657 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 178 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.802 13.60275 99.86224 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 22.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.802��/�(3.145�-�3.98�

= 591 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.2+1.4+2+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

= 22.0 mV

-Show�how�to�calculate���R

=�22�x�100�/�591

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 3+814

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 669 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 166 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.814 13.60277 99.86235 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 34.0 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.814��/�(3.145�-�3.98�

= 588 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�5+4+4+3+2.6+1.8+1.6+1.2+1.4+1+1.2+1+1+0.8+0.8+0.6+0.8+0.8+0.8+0.6

= 34.0 mV

-Show�how�to�calculate���R

=�34�x�100�/�588

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

588

546

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 3+826

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 681 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 154 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.826 13.60277 99.86246 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 26.6 mV Severity�= x <�15��Low

��R�= 5 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+4.2+3.8+2+1.6+1+2+1+1+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���R

=�26.6�x�100�/�585

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

585

546
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 3+840

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 695 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 140 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.840 13.60277 99.86259 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 41.8 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.84��/�(3.145�-�3.98�

= 581 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.6+7+7+6+5+2+2.6+0.8+1.6+1+1+1+0.8+0.8+0.6+0.6+0.4+0.4+0.4+0.2

= 41.8 mV

-Show�how�to�calculate���R

=�41.8�x�100�/�581

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

581

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 3+858

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 713 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 122 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.858 13.60277 99.86276 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 9.6 mV Severity�= x <�15��Low

��R�= 2 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�2+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���R

=�9.6�x�100�/�577

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

577

546
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 3+863

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 718 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 117 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.863 13.60281 99.86281 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 18.6 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.863��/�(3.145�-�3.98�

= 575 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1+3.8+2.6+2+1.8+1.8+0.8+0.8+0.8+0.6+0.6+0.6+0.4+0.4+0.2+0.2+0.2

= 18.6 mV

-Show�how�to�calculate���R

=�18.6�x�100�/�575

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

575

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 3+874

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 729 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 106 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.874 13.60279 99.86291 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.8 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.874��/�(3.145�-�3.98�

= 573 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.4+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���R

=�24.8�x�100�/�573

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

573

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�19 at sta. 3+881

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 736 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 99 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.881 13.60279 99.86298 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 52.2 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.881��/�(3.145�-�3.98�

= 571 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12+9+5+5+3+2+1.8+1.8+1.8+1.8+1.6+1.6+1+1+1.8+0.6+0.6+0.4+0.2+0.2

= 52.2 mV

-Show�how�to�calculate���R

=�52.2�x�100�/�571

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

571

546
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�20 at sta. 3+911

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 766 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 69 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.911 13.60279 99.86326 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 62.4 mV Severity�= x <�15��Low

��R�= 11 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.911��/�(3.145�-�3.98�

= 563 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�62.4�x�100�/�563

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

563
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�21 at sta. 3+928

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 783 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 52 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.928 13.60280 99.86342 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 6.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.928��/�(3.145�-�3.98�

= 559 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.8+2.2+1.2+2+0.8+0.8+0.8+0.8+1.2+1+1+1+1+0.8+0.8+0.4+0.4+0.8+0.4+0.6

= 6.0 mV

-Show�how�to�calculate���R

=�6�x�100�/�559

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

559
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�22 at sta. 3+942

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 797 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 38 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.942 13.60283 99.86355 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 34.8 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.942��/�(3.145�-�3.98�

= 556 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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

= 34.8 mV

-Show�how�to�calculate���R

=�34.8�x�100�/�556

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

556

546

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�23 at sta. 3+971

�ipeline�Route Fuel�Oil��ipeline

Section �S9-�S10 from�� sta. 3+145 to�� sta. 3+980

Test��ost�No.�before�Defect �S9 sta. 3+145 Distance�to�Defect 826 m.

Test��ost�No.�after�Defect �S10 sta. 3+980 Distance�from�Defect 9 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.145 13.60224 99.85621 Dry�Soil -1.459 -0.703

Defect 3.971 13.60283 99.86382 Dry�Soil

���after�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.197 -0.651

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 13.6 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�756�-�(756�-�546��x�(3.145�-�3.971��/�(3.145�-�3.98�

= 548 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�1.2+2+2+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

= 13.6 mV

-Show�how�to�calculate���R

=�13.6�x�100�/�548

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S10

�S9

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 25�March�2022

(mV�

756

548

546

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 8.80�V 44.6�A C2F1 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S10 13.60290 99.86390 Dry�Soil -1.199 -0.686 �es

3 �� �S11 13.60331 99.86918 Dry�Soil -1.292 -0.740 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���18���Defect�points�"

1 Defect�about sta. 3+997 N�= 13.60287 E�= 99.86406 about 17 m. after �S10 sta. 3+980

2 Defect�about sta. 4+013 N�= 13.60288 E�= 99.86421 about 33 m. after �S10 sta. 3+980

3 Defect�about sta. 4+026 N�= 13.60292 E�= 99.86433 about 46 m. after �S10 sta. 3+980

4 Defect�about sta. 4+042 N�= 13.60291 E�= 99.86448 about 62 m. after �S10 sta. 3+980

5 Defect�about sta. 4+065 N�= 13.60291 E�= 99.86469 about 85 m. after �S10 sta. 3+980

6 Defect�about sta. 4+085 N�= 13.60293 E�= 99.86487 about 105 m. after �S10 sta. 3+980

7 Defect�about sta. 4+106 N�= 13.60292 E�= 99.86506 about 126 m. after �S10 sta. 3+980

8 Defect�about sta. 4+150 N�= 13.60295 E�= 99.86547 about 170 m. after �S10 sta. 3+980

9 Defect�about sta. 4+224 N�= 13.60303 E�= 99.86615 about 244 m. after �S10 sta. 3+980

10 Defect�about sta. 4+256 N�= 13.60306 E�= 99.86645 about 276 m. after �S10 sta. 3+980

11 Defect�about sta. 4+291 N�= 13.60305 E�= 99.86677 about 311 m. after �S10 sta. 3+980

12 Defect�about sta. 4+314 N�= 13.60304 E�= 99.86698 about 334 m. after �S10 sta. 3+980

13 Defect�about sta. 4+362 N�= 13.60317 E�= 99.86742 about 382 m. after �S10 sta. 3+980

14 Defect�about sta. 4+419 N�= 13.60321 E�= 99.86795 about 439 m. after �S10 sta. 3+980

15 Defect�about sta. 4+431 N�= 13.60320 E�= 99.86806 about 451 m. after �S10 sta. 3+980

16 Defect�about sta. 4+448 N�= 13.60319 E�= 99.86822 about 468 m. after �S10 sta. 3+980

17 Defect�about sta. 4+458 N�= 13.60318 E�= 99.86831 about 478 m. after �S10 sta. 3+980

18 Defect�about sta. 4+541 N�= 13.60323 E�= 99.86907 about 561 m. after �S10 sta. 3+980

513

552

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

0

1�000

�S10 �S11

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

28�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 3+997

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 17 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 553 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 3.997 13.60287 99.86406 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 81.0 mV Severity�= <�15��Low

��R�= 16 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�32+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���R

=�81�x�100�/�514

= 16 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

514

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 4+013

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 33 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 537 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.013 13.60288 99.86421 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 32.6 mV Severity�= x <�15��Low

��R�= 6 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�earth�voltage�drop

=�5+10+4+2+1.4+1+1+1+1+1+1+0.8+0.8+0.6+0.4+0.4+0.4+0.4+0.2+0.2

= 32.6 mV

-Show�how�to�calculate���R

=�32.6�x�100�/�515

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

515

552
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3

4
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 4+026

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 46 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 524 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.026 13.60292 99.86433 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 41.8 mV Severity�= x <�15��Low

��R�= 8 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�earth�voltage�drop

=�5+8+3+2+1.4+1.4+1.8+2+2+2.6+2+2+1.8+1.4+0.6+1+1+1+1+0.8

= 41.8 mV

-Show�how�to�calculate���R

=�41.8�x�100�/�516

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

516

552
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 4+042

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 62 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 508 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.042 13.60291 99.86448 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 62.8 mV Severity�= x <�15��Low

��R�= 12 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�earth�voltage�drop

=�15+12+7+6+4+3+2.2+1.6+1.8+1.4+1+1+0.8+1+0.6+1+1+0.8+0.8+0.8

= 62.8 mV

-Show�how�to�calculate���R

=�62.8�x�100�/�517

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 4+065

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 85 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 485 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.065 13.60291 99.86469 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 54.0 mV Severity�= x <�15��Low

��R�= 10 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�513�-�(513�-�552��x�(3.98�-�4.065��/�(3.98�-�4.55�

= 519 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+21+12+8+1.6+0.6+0.4+0.4

= 54.0 mV

-Show�how�to�calculate���R

=�54�x�100�/�519

= 10 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�
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519
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 4+085

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 105 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 465 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.085 13.60293 99.86487 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 90.0 mV Severity�= <�15��Low

��R�= 17 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�-�4.085��/�(3.98�-�4.55�

= 520 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�8+16+9+6+9+8+6+5+5+4+4+4+3+3

= 90.0 mV

-Show�how�to�calculate���R

=�90�x�100�/�520

= 17 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

520

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 4+106

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 126 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 444 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.106 13.60292 99.86506 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 95.8 mV Severity�= <�15��Low

��R�= 18 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�-�4.106��/�(3.98�-�4.55�

= 522 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�28+30+28+8+1.8

= 95.8 mV

-Show�how�to�calculate���R

=�95.8�x�100�/�522

= 18 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

522

552

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 4+150

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 170 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 400 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.150 13.60295 99.86547 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 102.0 mV Severity�= <�15��Low

��R�= 19 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�-�4.15��/�(3.98�-�4.55�

= 525 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30+38+28+1.2+1+1+0.8+0.8+0.4+0.2+0.2+0.2+0.2

= 102.0 mV

-Show�how�to�calculate���R

=�102�x�100�/�525

= 19 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

525

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 4+224

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 244 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 326 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.224 13.60303 99.86615 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.6 mV Severity�= x <�15��Low

��R�= 6 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�calculate�over�the�line�to�remote�earth�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���R

=�30.6�x�100�/�530

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

530

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 4+256

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 276 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 294 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.256 13.60306 99.86645 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 111.6 mV Severity�= <�15��Low

��R�= 21 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�earth�voltage�drop

=�34+38+12+8+4+3+2+1.8+1.8+1+1+1+0.8+0.8+0.6+0.6+0.4+0.4+0.2+0.2

= 111.6 mV

-Show�how�to�calculate���R

=�111.6�x�100�/�532

= 21 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

532

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 4+291

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 311 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 259 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.291 13.60305 99.86677 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.6 mV Severity�= x <�15��Low

��R�= 3 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�3+2.6+3.6+3.4+3

= 15.6 mV

-Show�how�to�calculate���R

=�15.6�x�100�/�534

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

534

552

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 4+314

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 334 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 236 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.314 13.60304 99.86698 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 100.0 mV Severity�= <�15��Low

��R�= 19 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�earth�voltage�drop

=�15+13+10+20+13+12+5+4.8+1.6+1.6+1.4+1+0.8+0.8

= 100.0 mV

-Show�how�to�calculate���R

=�100�x�100�/�536

= 19 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

536

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 4+362

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 382 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 188 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.362 13.60317 99.86742 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 182.0 mV Severity�= <�15��Low

��R�= 34 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�40+40+40+30+10+7+5+4+3+2+1

= 182.0 mV

-Show�how�to�calculate���R

=�182�x�100�/�539

= 34 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 28�March�2022

(mV�

513

539

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 4+419

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 439 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 131 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.419 13.60321 99.86795 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 29.0 mV Severity�= x <�15��Low

��R�= 5 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�earth�voltage�drop

=�10+7+4+4+4

= 29.0 mV

-Show�how�to�calculate���R

=�29�x�100�/�543

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30/3/2022

(mV�

513

543

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 4+431

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 451 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 119 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.431 13.60320 99.86806 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 29.0 mV Severity�= x <�15��Low

��R�= 5 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�

= 544 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�5+7+6+7+4

= 29.0 mV

-Show�how�to�calculate���R

=�29�x�100�/�544

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30/3/2022

(mV�

513

544

552

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 4+448

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 468 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 102 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.448 13.60319 99.86822 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 40.2 mV Severity�= x <�15��Low

��R�= 7 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�9+15+10+5+1.2

= 40.2 mV

-Show�how�to�calculate���R

=�40.2�x�100�/�545

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30/3/2022

(mV�

513

545

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 4+458

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 478 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 92 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.458 13.60318 99.86831 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.8 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�513�-�(513�-�552��x�(3.98�-�4.458��/�(3.98�-�4.55�

= 546 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�5+5+4+3+3.6+3.2+1

= 24.8 mV

-Show�how�to�calculate���R

=�24.8�x�100�/�546

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30/3/2022

(mV�

513

546

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 4+541

�ipeline�Route Fuel�Oil��ipeline

Section �S10-�S11 from�� sta. 3+980 to�� sta. 4+550

Test��ost�No.�before�Defect �S10 sta. 3+980 Distance�to�Defect 561 m.

Test��ost�No.�after�Defect �S11 sta. 4+550 Distance�from�Defect 9 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 3.980 13.60290 99.86390 Dry�Soil -1.199 -0.686

Defect 4.541 13.60323 99.86907 Dry�Soil

���after�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 175.2 mV Severity�= <�15��Low

��R�= 32 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�-�4.541��/�(3.98�-�4.55�

= 551 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�36+50+36+14+10+8+5+4+3+1.8+1.4+1+1+0.8+0.8+0.6+0.6+0.4+0.4+0.4

= 175.2 mV

-Show�how�to�calculate���R

=�175.2�x�100�/�551

= 32 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S11

�S10

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30/3/2022

(mV�

513

551

552

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 8.80�V 44.6�A C2F1 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S11 13.60331 99.86918 Dry�Soil -1.292 -0.740 �es

3 �� �S12 13.60356 99.87251 Dry�Soil -1.335 -0.705 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���12���Defect�points�"

1 Defect�about sta. 4+598 N�= 13.60332 E�= 99.86962 about 48 m. after �S11 sta. 4+550

2 Defect�about sta. 4+642 N�= 13.60336 E�= 99.87003 about 92 m. after �S11 sta. 4+550

3 Defect�about sta. 4+670 N�= 13.60335 E�= 99.87029 about 120 m. after �S11 sta. 4+550

4 Defect�about sta. 4+694 N�= 13.60387 E�= 99.87051 about 144 m. after �S11 sta. 4+550

5 Defect�about sta. 4+723 N�= 13.60341 E�= 99.87077 about 173 m. after �S11 sta. 4+550

6 Defect�about sta. 4+738 N�= 13.60342 E�= 99.87091 about 188 m. after �S11 sta. 4+550

7 Defect�about sta. 4+795 N�= 13.60348 E�= 99.87143 about 245 m. after �S11 sta. 4+550

8 Defect�about sta. 4+809 N�= 13.60350 E�= 99.87156 about 259 m. after �S11 sta. 4+550

9 Defect�about sta. 4+855 N�= 13.60353 E�= 99.87199 about 305 m. after �S11 sta. 4+550

10 Defect�about sta. 4+872 N�= 13.60351 E�= 99.87214 about 322 m. after �S11 sta. 4+550

11 Defect�about sta. 4+891 N�= 13.60358 E�= 99.87231 about 341 m. after �S11 sta. 4+550

12 Defect�about sta. 4+902 N�= 13.60350 E�= 99.87242 about 352 m. after �S11 sta. 4+550

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

552

630

0

1�000

�S11 �S12

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

28�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 4+598

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 48 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 312 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.598 13.60332 99.86962 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 7.6 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.598��/�(4.55�-�4.91�

= 562 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�7.6�x�100�/�562

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

562

630

Test�B� CPE S.�anya Supervisor 28�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 4+642

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 92 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 268 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.642 13.60336 99.87003 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 48.6 mV Severity�= x <�15��Low

��R�= 8 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.642��/�(4.55�-�4.91�

= 572 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�8+7+5+7+6+6+0.8+0.6+0.6

= 48.6 mV

-Show�how�to�calculate���R

=�48.6�x�100�/�572

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

572

630

Test�B� CPE S.�anya Supervisor 28�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 4+670

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 120 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 240 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.670 13.60335 99.87029 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 31.2 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.67��/�(4.55�-�4.91�

= 578 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+9+5+4+3+2+1+0.8+0.8+0.6+0.4+0.2+0.2+0.2

= 31.2 mV

-Show�how�to�calculate���R

=�31.2�x�100�/�578

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

578

630

Test�B� CPE S.�anya Supervisor 28�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 4+694

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 144 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 216 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.694 13.60387 99.87051 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 118.8 mV Severity�= <�15��Low

��R�= 20 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.694��/�(4.55�-�4.91�

= 583 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+9+5+4+3+2+1+0.8+0.8+0.6+0.4+0.2+0.2+0.2

= 118.8 mV

-Show�how�to�calculate���R

=�118.8�x�100�/�583

= 20 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

583

630

Test�B� CPE S.�anya Supervisor 28�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 4+723

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 173 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 187 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.723 13.60341 99.87077 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 50.6 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.723��/�(4.55�-�4.91�

= 589 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�50.6�x�100�/�589

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

589

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 4+738

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 188 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 172 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.738 13.60342 99.87091 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 26.6 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.738��/�(4.55�-�4.91�

= 593 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�8+7+4+1.4+1+1+0.8+0.8+0.8+0.6+0.4+0.4+0.2+0.2

= 26.6 mV

-Show�how�to�calculate���R

=�26.6�x�100�/�593

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

593

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 4+795

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 245 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 115 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.795 13.60348 99.87143 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 18.8 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.795��/�(4.55�-�4.91�

= 605 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4.2+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���R

=�18.8�x�100�/�605

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

605

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 4+809

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 259 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 101 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.809 13.60350 99.87156 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 63.0 mV Severity�= x <�15��Low

��R�= 10 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.809��/�(4.55�-�4.91�

= 608 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30+10+7+5+2+2+1.8+1.8+1+0.8+0.6+0.4+0.4+0.2

= 63.0 mV

-Show�how�to�calculate���R

=�63�x�100�/�608

= 10 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

608

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 4+855

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 305 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 55 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.855 13.60353 99.87199 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 43.6 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.855��/�(4.55�-�4.91�

= 618 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�9+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���R

=�43.6�x�100�/�618

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

618

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 4+872

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 322 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 38 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.872 13.60351 99.87214 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 231.6 mV Severity�= <�15��Low

��R�= 37 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��/�(4.55�-�4.91�

= 622 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�40+66+34+18+14+10+8+7+6+4+4+3+3.4+3+2.4+1.8+1.8+2+2+1.2

= 231.6 mV

-Show�how�to�calculate���R

=�231.6�x�100�/�622

= 37 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

622

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 4+891

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 341 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 19 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.891 13.60358 99.87231 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 135.8 mV Severity�= <�15��Low

��R�= 22 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�552�-�(552�-�630��x�(4.55�-�4.891��/�(4.55�-�4.91�

= 626 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�32+20+16+10+8+7+4+3+3+2.8+2.4+2.4+1.8+1.8+1.6+1.8+1.4+1.4+1.4+14

= 135.8 mV

-Show�how�to�calculate���R

=�135.8�x�100�/�626

= 22 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

626

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 4+902

�ipeline�Route Fuel�Oil��ipeline

Section �S11-�S12 from�� sta. 4+550 to�� sta. 4+910

Test��ost�No.�before�Defect �S11 sta. 4+550 Distance�to�Defect 352 m.

Test��ost�No.�after�Defect �S12 sta. 4+910 Distance�from�Defect 8 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.550 13.60331 99.86918 Dry�Soil -1.292 -0.740

Defect 4.902 13.60350 99.87242 Dry�Soil

���after�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 82.2 mV Severity�= x <�15��Low

��R�= 13 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�22+20+9+1+1.8+1.4+2+2+1.6+2+1.8+2+1.8+2.6+2+2+2+2+1.6+1.6

= 82.2 mV

-Show�how�to�calculate���R

=�82.2�x�100�/�628

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S12

�S11

Note/Comment��

(mV�

552

628

630

Test�B� CPE S.�anya Supervisor 29�March�2022

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 8.80�V 44.6�A C2F1 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S12 13.60356 99.87251 Dry�Soil -1.335 -0.705 �es

3 �� BB3 13.60389 99.87634 Dry�Soil -1.575 -0.752 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���19���Defect�points�"

1 Defect�about sta. 4+919 N�= 13.60351 E�= 99.87260 about 9 m. after �S12 sta. 4+910

2 Defect�about sta. 4+929 N�= 13.60353 E�= 99.87269 about 19 m. after �S12 sta. 4+910

3 Defect�about sta. 4+934 N�= 13.60355 E�= 99.87273 about 24 m. after �S12 sta. 4+910

4 Defect�about sta. 5+003 N�= 13.60360 E�= 99.87337 about 93 m. after �S12 sta. 4+910

5 Defect�about sta. 5+036 N�= 13.60366 E�= 99.87367 about 126 m. after �S12 sta. 4+910

6 Defect�about sta. 5+049 N�= 13.60369 E�= 99.87379 about 139 m. after �S12 sta. 4+910

7 Defect�about sta. 5+068 N�= 13.60369 E�= 99.87396 about 158 m. after �S12 sta. 4+910

8 Defect�about sta. 5+083 N�= 13.60370 E�= 99.87410 about 173 m. after �S12 sta. 4+910

9 Defect�about sta. 5+122 N�= 13.60375 E�= 99.87446 about 212 m. after �S12 sta. 4+910

10 Defect�about sta. 5+154 N�= 13.60371 E�= 99.87476 about 244 m. after �S12 sta. 4+910

11 Defect�about sta. 5+162 N�= 13.60370 E�= 99.87483 about 252 m. after �S12 sta. 4+910

12 Defect�about sta. 5+181 N�= 13.60371 E�= 99.87501 about 271 m. after �S12 sta. 4+910

13 Defect�about sta. 5+200 N�= 13.60370 E�= 99.87519 about 290 m. after �S12 sta. 4+910

14 Defect�about sta. 5+213 N�= 13.60379 E�= 99.87531 about 303 m. after �S12 sta. 4+910

15 Defect�about sta. 5+218 N�= 13.60380 E�= 99.87535 about 308 m. after �S12 sta. 4+910

16 Defect�about sta. 5+222 N�= 13.60376 E�= 99.87535 about 312 m. after �S12 sta. 4+910

17 Defect�about sta. 5+247 N�= 13.60384 E�= 99.87562 about 337 m. after �S12 sta. 4+910

18 Defect�about sta. 5+269 N�= 13.60387 E�= 99.87582 about 359 m. after �S12 sta. 4+910

19 Defect�about sta. 5+298 N�= 13.60389 E�= 99.87609 about 388 m. after �S12 sta. 4+910

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

630

823

0

1�000

�S12 ��3

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

Note/Comment��

29�March�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 4+919

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 9 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 406 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 4.919 13.60351 99.87260 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 27.6 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�4.919��/�(4.91�-�5.325�

= 634 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�4+2.8+2+1+1+1+1+1+1.2+1+1+1.8+1.8+1.8

= 27.6 mV

-Show�how�to�calculate���R

=�27.6�x�100�/�634

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 29�March�2022

(mV�

630

634

823

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 4+929

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 19 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 396 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 4.929 13.60353 99.87269 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 110.6 mV Severity�= <�15��Low

��R�= 17 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�4.929��/�(4.91�-�5.325�

= 639 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30+20+18+8+8+4+4+3+2+2+1.8+1+1.6+1.6

= 110.6 mV

-Show�how�to�calculate���R

=�110.6�x�100�/�639

= 17 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 29�March�2022

(mV�

630

639

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 4+934

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 24 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 391 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 4.934 13.60355 99.87273 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 105.6 mV Severity�= <�15��Low

��R�= 16 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�4.934��/�(4.91�-�5.325�

= 641 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�25+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���R

=�105.6�x�100�/�641

= 16 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 29�March�2022

(mV�

630

641

823
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2
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 5+003

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 93 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 322 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.003 13.60360 99.87337 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 11.4 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.003��/�(4.91�-�5.325�

= 673 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�5+3.6+1.8+0.4+0.2+0.2+0.2

= 11.4 mV

-Show�how�to�calculate���R

=�11.4�x�100�/�673

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 29�March�2022

(mV�

630

673

823
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 5+036

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 126 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 289 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.036 13.60366 99.87367 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 13.2 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.036��/�(4.91�-�5.325�

= 689 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.4+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

= 13.2 mV

-Show�how�to�calculate���R

=�13.2�x�100�/�689

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 29�March�2022

(mV�

630

689

823
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 5+049

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 139 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 276 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.049 13.60369 99.87379 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 209.8 mV Severity�= <�15��Low

��R�= 30 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.049��/�(4.91�-�5.325�

= 695 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�74+70+34+18+5.2+1.6+1.4+1.2+1+0.8+0.6+0.6+0.4+0.4+0.2+0.2+0.2

= 209.8 mV

-Show�how�to�calculate���R

=�209.8�x�100�/�695

= 30 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

695

823
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 5+068

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 158 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 257 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.068 13.60369 99.87396 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 28.2 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.068��/�(4.91�-�5.325�

= 703 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+7+3+2+1.6+1.6+1.2+0.8+0.6+0.2+0.2

= 28.2 mV

-Show�how�to�calculate���R

=�28.2�x�100�/�703

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

703
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 5+083

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 173 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 242 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.083 13.60370 99.87410 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 12.6 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.083��/�(4.91�-�5.325�

= 710 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�3+3.4+2+2+1+0.8+0.2+0.2

= 12.6 mV

-Show�how�to�calculate���R

=�12.6�x�100�/�710

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

710
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 5+122

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 212 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 203 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.122 13.60375 99.87446 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 262.2 mV Severity�= <�15��Low

��R�= 36 16-35��Medium

x 36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.122��/�(4.91�-�5.325�

= 729 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�100+80+30+20+8+6+5+4

= 262.2 mV

-Show�how�to�calculate���R

=�262.2�x�100�/�729

= 36 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

729

823

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 5+154

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 244 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 171 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.154 13.60371 99.87476 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 110.0 mV Severity�= x <�15��Low

��R�= 15 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.154��/�(4.91�-�5.325�

= 743 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�39+30+25+12+4

= 110.0 mV

-Show�how�to�calculate���R

=�110�x�100�/�743

= 15 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

743

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 5+162

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 252 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 163 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.162 13.60370 99.87483 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 59.0 mV Severity�= x <�15��Low

��R�= 8 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.162��/�(4.91�-�5.325�

= 747 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�8+10+8+8+15+10

= 59.0 mV

-Show�how�to�calculate���R

=�59�x�100�/�747

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

747

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 5+181

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 271 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 144 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.181 13.60371 99.87501 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 92.0 mV Severity�= x <�15��Low

��R�= 12 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.181��/�(4.91�-�5.325�

= 756 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�9+20+15+13+10+6+5+4+4+3+3

= 92.0 mV

-Show�how�to�calculate���R

=�92�x�100�/�756

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

756

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 5+200

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 290 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 125 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.200 13.60370 99.87519 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 89.2 mV Severity�= x <�15��Low

��R�= 12 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.2��/�(4.91�-�5.325�

= 765 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10+22+14+10+10+6+6+5+2.6+2+1.6

= 89.2 mV

-Show�how�to�calculate���R

=�89.2�x�100�/�765

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

765

823

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 5+213

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 303 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 112 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.213 13.60379 99.87531 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 114.2 mV Severity�= x <�15��Low

��R�= 15 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.213��/�(4.91�-�5.325�

= 771 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�34+15+10+9+9+7+6+4+4+3+2.8+3+2.8+2.6+2

= 114.2 mV

-Show�how�to�calculate���R

=�114.2�x�100�/�771

= 15 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

771

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 5+218

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 308 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 107 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.218 13.60380 99.87535 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 170.0 mV Severity�= <�15��Low

��R�= 22 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.218��/�(4.91�-�5.325�

= 773 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�34+20+15+9+66+5+5+5+5+3+3

= 170.0 mV

-Show�how�to�calculate���R

=�170�x�100�/�773

= 22 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

773

823
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2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 5+222

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 312 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 103 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.222 13.60376 99.87535 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 147.8 mV Severity�= <�15��Low

��R�= 19 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.222��/�(4.91�-�5.325�

= 775 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�42+30+16+10+10+5+7+3+3.4+2+3+2+3+1.6+2+1.6+2+1.6+1.4+1.2

= 147.8 mV

-Show�how�to�calculate���R

=�147.8�x�100�/�775

= 19 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

775

823
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 5+247

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 337 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 78 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.247 13.60384 99.87562 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 65.0 mV Severity�= x <�15��Low

��R�= 8 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.247��/�(4.91�-�5.325�

= 787 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�36+9+7+6.4+2.8+2+1.8

= 65.0 mV

-Show�how�to�calculate���R

=�65�x�100�/�787

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

787

823
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 5+269

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 359 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 56 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.269 13.60387 99.87582 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 102.0 mV Severity�= x <�15��Low

��R�= 13 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�25+30+18+10+5+4.8+4+2.8+1.6+0.8

= 102.0 mV

-Show�how�to�calculate���R

=�102�x�100�/�797

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

797

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�19 at sta. 5+298

�ipeline�Route Fuel�Oil��ipeline

Section �S12-BB3 from�� sta. 4+910 to�� sta. 5+325

Test��ost�No.�before�Defect �S12 sta. 4+910 Distance�to�Defect 388 m.

Test��ost�No.�after�Defect BB3 sta. 5+325 Distance�from�Defect 27 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 4.910 13.60356 99.87251 Dry�Soil -1.335 -0.705

Defect 5.298 13.60389 99.87609 Dry�Soil

���after�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 100.0 mV Severity�= x <�15��Low

��R�= 12 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�630�-�(630�-�823��x�(4.91�-�5.298��/�(4.91�-�5.325�

= 810 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�100

= 100.0 mV

-Show�how�to�calculate���R

=�100�x�100�/�810

= 12 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

BB3

�S12

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 30�March�2022

(mV�

630

810

823

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 8.80�V 44.6�A C2F1 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� BB3 13.60389 99.87634 Dry�Soil -1.575 -0.752 �es

3 �� �S13 13.60711 99.87568 Dry�Soil -1.667 -0.744 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���24���Defect�points�"

1 Defect�about sta. 5+332 N�= 13.60395 E�= 99.87628 about 7 m. after BB3 sta. 5+325

2 Defect�about sta. 5+345 N�= 13.60406 E�= 99.87625 about 20 m. after BB3 sta. 5+325

3 Defect�about sta. 5+358 N�= 13.60417 E�= 99.87623 about 33 m. after BB3 sta. 5+325

4 Defect�about sta. 5+381 N�= 13.60438 E�= 99.87621 about 56 m. after BB3 sta. 5+325

5 Defect�about sta. 5+405 N�= 13.60459 E�= 99.87617 about 80 m. after BB3 sta. 5+325

6 Defect�about sta. 5+417 N�= 13.60470 E�= 99.87616 about 92 m. after BB3 sta. 5+325

7 Defect�about sta. 5+428 N�= 13.60479 E�= 99.87612 about 103 m. after BB3 sta. 5+325

8 Defect�about sta. 5+452 N�= 13.60500 E�= 99.87608 about 127 m. after BB3 sta. 5+325

9 Defect�about sta. 5+472 N�= 13.60518 E�= 99.87607 about 147 m. after BB3 sta. 5+325

10 Defect�about sta. 5+480 N�= 13.60525 E�= 99.87605 about 155 m. after BB3 sta. 5+325

11 Defect�about sta. 5+494 N�= 13.60536 E�= 99.87598 about 169 m. after BB3 sta. 5+325

12 Defect�about sta. 5+504 N�= 13.60546 E�= 99.87599 about 179 m. after BB3 sta. 5+325

13 Defect�about sta. 5+508 N�= 13.60550 E�= 99.87599 about 183 m. after BB3 sta. 5+325

14 Defect�about sta. 5+524 N�= 13.60564 E�= 99.87596 about 199 m. after BB3 sta. 5+325

15 Defect�about sta. 5+537 N�= 13.60576 E�= 99.87595 about 212 m. after BB3 sta. 5+325

16 Defect�about sta. 5+555 N�= 13.60592 E�= 99.87591 about 230 m. after BB3 sta. 5+325

17 Defect�about sta. 5+570 N�= 13.60606 E�= 99.87588 about 245 m. after BB3 sta. 5+325

18 Defect�about sta. 5+587 N�= 13.60622 E�= 99.87587 about 262 m. after BB3 sta. 5+325

19 Defect�about sta. 5+597 N�= 13.60631 E�= 99.87585 about 272 m. after BB3 sta. 5+325

20 Defect�about sta. 5+621 N�= 13.60652 E�= 99.87580 about 296 m. after BB3 sta. 5+325

21 Defect�about sta. 5+634 N�= 13.60663 E�= 99.87576 about 309 m. after BB3 sta. 5+325

22 Defect�about sta. 5+642 N�= 13.60671 E�= 99.87575 about 317 m. after BB3 sta. 5+325

23 Defect�about sta. 5+653 N�= 13.60681 E�= 99.87573 about 328 m. after BB3 sta. 5+325

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

823

923

0

1�000

��3 �S13

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

24 Defect�about sta. 5+666 N�= 13.60691 E�= 99.87570 about 341 m. after BB3 sta. 5+325

Note/Comment��

31�March�2022Test�B� CPE S.�anya 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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 5+332

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 7 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 358 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.332 13.60395 99.87628 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 104.4 mV Severity�= x <�15��Low

��R�= 13 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.332��/�(5.325�-�5.69�

= 825 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30+30+26+5+3+2+3.4+1+0.8+0.8+0.8+0.6+0.6+0.4

= 104.4 mV

-Show�how�to�calculate���R

=�104.4�x�100�/�825

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

825

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 5+345

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 20 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 345 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.345 13.60406 99.87625 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 25.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.345��/�(5.325�-�5.69�

= 828 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�25

= 25.0 mV

-Show�how�to�calculate���R

=�25�x�100�/�828

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

828

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 5+358

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 33 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 332 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.358 13.60417 99.87623 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 140.0 mV Severity�= <�15��Low

��R�= 17 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.358��/�(5.325�-�5.69�

= 832 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�140

= 140.0 mV

-Show�how�to�calculate���R

=�140�x�100�/�832

= 17 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

832

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 5+381

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 56 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 309 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.381 13.60438 99.87621 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 160.0 mV Severity�= <�15��Low

��R�= 19 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.381��/�(5.325�-�5.69�

= 838 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�160

= 160.0 mV

-Show�how�to�calculate���R

=�160�x�100�/�838

= 19 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

838

923

1

2

3
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 5+405

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 80 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 285 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.405 13.60459 99.87617 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 36.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.405��/�(5.325�-�5.69�

= 845 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�36

= 36.0 mV

-Show�how�to�calculate���R

=�36�x�100�/�845

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

845

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 5+417

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 92 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 273 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.417 13.60470 99.87616 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 28.0 mV Severity�= x <�15��Low

��R�= 3 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�28

= 28.0 mV

-Show�how�to�calculate���R

=�28�x�100�/�848

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

848

923

1
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 5+428

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 103 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 262 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.428 13.60479 99.87612 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 28.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.428��/�(5.325�-�5.69�

= 851 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�28

= 28.0 mV

-Show�how�to�calculate���R

=�28�x�100�/�851

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

851

923
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 5+452

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 127 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 238 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.452 13.60500 99.87608 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 120.0 mV Severity�= x <�15��Low

��R�= 14 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.452��/�(5.325�-�5.69�

= 858 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�120

= 120.0 mV

-Show�how�to�calculate���R

=�120�x�100�/�858

= 14 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

858

923

1
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8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 5+472

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 147 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 218 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.472 13.60518 99.87607 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 76.0 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.472��/�(5.325�-�5.69�

= 863 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�76

= 76.0 mV

-Show�how�to�calculate���R

=�76�x�100�/�863

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

863

923
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 5+480

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 155 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 210 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.480 13.60525 99.87605 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 32.0 mV Severity�= x <�15��Low

��R�= 4 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�32

= 32.0 mV

-Show�how�to�calculate���R

=�32�x�100�/�865

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

865

923

1

2

3

4

5
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 5+494

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 169 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 196 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.494 13.60536 99.87598 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 16.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.494��/�(5.325�-�5.69�

= 869 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�16

= 16.0 mV

-Show�how�to�calculate���R

=�16�x�100�/�869

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

869

923

1

2

3

4

5
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7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 5+504

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 179 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 186 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.504 13.60546 99.87599 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 20.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.504��/�(5.325�-�5.69�

= 872 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�20

= 20.0 mV

-Show�how�to�calculate���R

=�20�x�100�/�872

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

872

923

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 5+508

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 183 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 182 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.508 13.60550 99.87599 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 22.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.508��/�(5.325�-�5.69�

= 873 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�22

= 22.0 mV

-Show�how�to�calculate���R

=�22�x�100�/�873

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

873

923
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 5+524

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 199 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 166 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.524 13.60564 99.87596 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 100.0 mV Severity�= x <�15��Low

��R�= 11 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.524��/�(5.325�-�5.69�

= 878 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�100

= 100.0 mV

-Show�how�to�calculate���R

=�100�x�100�/�878

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

878

923
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 5+537

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 212 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 153 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.537 13.60576 99.87595 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 38.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.537��/�(5.325�-�5.69�

= 881 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�38

= 38.0 mV

-Show�how�to�calculate���R

=�38�x�100�/�881

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

881

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 5+555

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 230 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 135 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.555 13.60592 99.87591 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 66.0 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.555��/�(5.325�-�5.69�

= 886 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�66

= 66.0 mV

-Show�how�to�calculate���R

=�66�x�100�/�886

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

886

923

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 5+570

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 245 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 120 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.570 13.60606 99.87588 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 14.0 mV Severity�= x <�15��Low

��R�= 2 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�earth�voltage�drop

=�14

= 14.0 mV

-Show�how�to�calculate���R

=�14�x�100�/�890

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

890

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 5+587

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 262 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 103 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.587 13.60622 99.87587 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.587��/�(5.325�-�5.69�

= 895 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�15

= 15.0 mV

-Show�how�to�calculate���R

=�15�x�100�/�895

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

895

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�19 at sta. 5+597

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 272 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 93 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.597 13.60631 99.87585 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 22.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.597��/�(5.325�-�5.69�

= 898 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�22

= 22.0 mV

-Show�how�to�calculate���R

=�22�x�100�/�898

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

898

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�20 at sta. 5+621

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 296 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 69 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.621 13.60652 99.87580 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.0 mV Severity�= x <�15��Low

��R�= 3 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�24

= 24.0 mV

-Show�how�to�calculate���R

=�24�x�100�/�904

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

904

923

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�21 at sta. 5+634

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 309 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 56 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.634 13.60663 99.87576 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 36.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.634��/�(5.325�-�5.69�

= 908 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�36

= 36.0 mV

-Show�how�to�calculate���R

=�36�x�100�/�908

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

908

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�22 at sta. 5+642

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 317 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 48 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.642 13.60671 99.87575 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 80.0 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.642��/�(5.325�-�5.69�

= 910 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�80

= 80.0 mV

-Show�how�to�calculate���R

=�80�x�100�/�910

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

910

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�23 at sta. 5+653

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 328 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 37 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.653 13.60681 99.87573 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 64.0 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.653��/�(5.325�-�5.69�

= 913 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�64

= 64.0 mV

-Show�how�to�calculate���R

=�64�x�100�/�913

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

913

923

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�24 at sta. 5+666

�ipeline�Route Fuel�Oil��ipeline

Section BB3-�S13 from�� sta. 5+325 to�� sta. 5+690

Test��ost�No.�before�Defect BB3 sta. 5+325 Distance�to�Defect 341 m.

Test��ost�No.�after�Defect �S13 sta. 5+690 Distance�from�Defect 24 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.325 13.60389 99.87634 Dry�Soil -1.575 -0.752

Defect 5.666 13.60691 99.87570 Dry�Soil

���after�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.667 -0.744

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 48.0 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�823�-�(823�-�923��x�(5.325�-�5.666��/�(5.325�-�5.69�

= 916 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�48

= 48.0 mV

-Show�how�to�calculate���R

=�48�x�100�/�916

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S13

BB3

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 31�March�2022

(mV�

823

916

923

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 6.37�V 27.3�A C1F3 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S13 13.60711 99.87568 Dry�Soil -1.321 -0.665 �es

3 �� �S14 13.60751 99.88016 Dry�Soil -1.724 -0.836 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���29���Defect�points�"

1 Defect�about sta. 5+700 N�= 13.60720 E�= 99.87567 about 10 m. after �S13 sta. 5+690

2 Defect�about sta. 5+780 N�= 13.60750 E�= 99.87604 about 90 m. after �S13 sta. 5+690

3 Defect�about sta. 5+803 N�= 13.60750 E�= 99.87625 about 113 m. after �S13 sta. 5+690

4 Defect�about sta. 5+812 N�= 13.60748 E�= 99.87633 about 122 m. after �S13 sta. 5+690

5 Defect�about sta. 5+829 N�= 13.60753 E�= 99.87649 about 139 m. after �S13 sta. 5+690

6 Defect�about sta. 5+842 N�= 13.60747 E�= 99.87661 about 152 m. after �S13 sta. 5+690

7 Defect�about sta. 5+847 N�= 13.60747 E�= 99.87665 about 157 m. after �S13 sta. 5+690

8 Defect�about sta. 5+872 N�= 13.60746 E�= 99.87688 about 182 m. after �S13 sta. 5+690

9 Defect�about sta. 5+885 N�= 13.60747 E�= 99.87700 about 195 m. after �S13 sta. 5+690

10 Defect�about sta. 5+897 N�= 13.60747 E�= 99.87711 about 207 m. after �S13 sta. 5+690

11 Defect�about sta. 5+908 N�= 13.60746 E�= 99.87721 about 218 m. after �S13 sta. 5+690

12 Defect�about sta. 5+923 N�= 13.60747 E�= 99.87735 about 233 m. after �S13 sta. 5+690

13 Defect�about sta. 5+937 N�= 13.60744 E�= 99.87748 about 247 m. after �S13 sta. 5+690

14 Defect�about sta. 5+943 N�= 13.60749 E�= 99.87753 about 253 m. after �S13 sta. 5+690

15 Defect�about sta. 5+973 N�= 13.60746 E�= 99.87780 about 283 m. after �S13 sta. 5+690

16 Defect�about sta. 5+985 N�= 13.60747 E�= 99.87791 about 295 m. after �S13 sta. 5+690

17 Defect�about sta. 6+032 N�= 13.60750 E�= 99.87834 about 342 m. after �S13 sta. 5+690

18 Defect�about sta. 6+084 N�= 13.60748 E�= 99.87882 about 394 m. after �S13 sta. 5+690

19 Defect�about sta. 6+089 N�= 13.60747 E�= 99.87887 about 399 m. after �S13 sta. 5+690

20 Defect�about sta. 6+094 N�= 13.60747 E�= 99.87891 about 404 m. after �S13 sta. 5+690

21 Defect�about sta. 6+106 N�= 13.60745 E�= 99.87902 about 416 m. after �S13 sta. 5+690

22 Defect�about sta. 6+131 N�= 13.60749 E�= 99.87925 about 441 m. after �S13 sta. 5+690

23 Defect�about sta. 6+143 N�= 13.60748 E�= 99.87936 about 453 m. after �S13 sta. 5+690

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

Location G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG Remarks

Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth �500�mV�

Accept

Remarks

(mV�

656

888

0

1�000

�S13 �S14

Measuring��oint

Graph�DCVG�Surve�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

24 Defect�about sta. 6+153 N�= 13.60748 E�= 99.87945 about 463 m. after �S13 sta. 5+690

25 Defect�about sta. 6+164 N�= 13.60746 E�= 99.87955 about 474 m. after �S13 sta. 5+690

26 Defect�about sta. 6+175 N�= 13.60748 E�= 99.87965 about 485 m. after �S13 sta. 5+690

27 Defect�about sta. 6+187 N�= 13.60748 E�= 99.87976 about 497 m. after �S13 sta. 5+690

28 Defect�about sta. 6+211 N�= 13.60748 E�= 99.87998 about 521 m. after �S13 sta. 5+690

29 Defect�about sta. 6+223 N�= 13.60749 E�= 99.88009 about 533 m. after �S13 sta. 5+690

Note/Comment��

2�April�2022Test�B� CPE S.�anya 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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 5+700

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 10 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 530 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.700 13.60720 99.87567 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 50.0 mV Severity�= x <�15��Low

��R�= 8 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�50

= 50.0 mV

-Show�how�to�calculate���R

=�50�x�100�/�660

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

660

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 5+780

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 90 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 450 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.780 13.60750 99.87604 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 61.6 mV Severity�= x <�15��Low

��R�= 9 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.78��/�(5.69�-�6.23�

= 695 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�13+17+10+9+2.8+1.8+1.6+1.6+1+1+0.8+0.8+0.6+0.2+0.2+0.2

= 61.6 mV

-Show�how�to�calculate���R

=�61.6�x�100�/�695

= 9 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

695

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 5+803

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 113 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 427 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.803 13.60750 99.87625 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 75.0 mV Severity�= x <�15��Low

��R�= 11 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.803��/�(5.69�-�6.23�

= 705 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�75

= 75.0 mV

-Show�how�to�calculate���R

=�75�x�100�/�705

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

705

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 5+812

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 122 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 418 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.812 13.60748 99.87633 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 75.0 mV Severity�= x <�15��Low

��R�= 11 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.812��/�(5.69�-�6.23�

= 708 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�75

= 75.0 mV

-Show�how�to�calculate���R

=�75�x�100�/�708

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

708

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 5+829

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 139 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 401 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.829 13.60753 99.87649 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 50.0 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.829��/�(5.69�-�6.23�

= 716 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�50

= 50.0 mV

-Show�how�to�calculate���R

=�50�x�100�/�716

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

716

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 5+842

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 152 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 388 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.842 13.60747 99.87661 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.842��/�(5.69�-�6.23�

= 721 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30

= 30.0 mV

-Show�how�to�calculate���R

=�30�x�100�/�721

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

721

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 5+847

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 157 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 383 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.847 13.60747 99.87665 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.8 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.847��/�(5.69�-�6.23�

= 723 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30

= 15.8 mV

-Show�how�to�calculate���R

=�15.8�x�100�/�723

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

723

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 5+872

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 182 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 358 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.872 13.60746 99.87688 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.872��/�(5.69�-�6.23�

= 734 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�24

= 24.0 mV

-Show�how�to�calculate���R

=�24�x�100�/�734

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

734

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 5+885

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 195 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 345 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.885 13.60747 99.87700 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 44.0 mV Severity�= x <�15��Low

��R�= 6 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�earth�voltage�drop

=�44

= 44.0 mV

-Show�how�to�calculate���R

=�44�x�100�/�740

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

740

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 5+897

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 207 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 333 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.897 13.60747 99.87711 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 44.6 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.897��/�(5.69�-�6.23�

= 745 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�9+14+10+5+5+1.6

= 44.6 mV

-Show�how�to�calculate���R

=�44.6�x�100�/�745

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

745

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 5+908

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 218 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 322 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.908 13.60746 99.87721 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.908��/�(5.69�-�6.23�

= 750 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�15

= 15.0 mV

-Show�how�to�calculate���R

=�15�x�100�/�750

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

750

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 5+923

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 233 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 307 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.923 13.60747 99.87735 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 40.0 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.923��/�(5.69�-�6.23�

= 756 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�40

= 40.0 mV

-Show�how�to�calculate���R

=�40�x�100�/�756

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

756

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 5+937

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 247 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 293 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.937 13.60744 99.87748 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 50.0 mV Severity�= x <�15��Low

��R�= 7 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.937��/�(5.69�-�6.23�

= 762 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�50

= 50.0 mV

-Show�how�to�calculate���R

=�50�x�100�/�762

= 7 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

762

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 5+943

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 253 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 287 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.943 13.60749 99.87753 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.0 mV Severity�= x <�15��Low

��R�= 3 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.943��/�(5.69�-�6.23�

= 765 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�24

= 24.0 mV

-Show�how�to�calculate���R

=�24�x�100�/�765

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

765

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 5+973

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 283 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 257 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.973 13.60746 99.87780 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 10.4 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.973��/�(5.69�-�6.23�

= 778 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�7.2+2.4+0.8

= 10.4 mV

-Show�how�to�calculate���R

=�10.4�x�100�/�778

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

778

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 5+985

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 295 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 245 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 5.985 13.60747 99.87791 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 317.2 mV Severity�= <�15��Low

��R�= 41 16-35��Medium

x 36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�5.985��/�(5.69�-�6.23�

= 783 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�317.2�x�100�/�783

= 41 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

783

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 6+032

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 342 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 198 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.032 13.60750 99.87834 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 5.2 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.032��/�(5.69�-�6.23�

= 803 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�2.6+1+1+0.6

= 5.2 mV

-Show�how�to�calculate���R

=�5.2�x�100�/�803

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

803

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 6+084

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 394 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 146 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.084 13.60748 99.87882 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 183.4 mV Severity�= <�15��Low

��R�= 22 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.084��/�(5.69�-�6.23�

= 825 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�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���R

=�183.4�x�100�/�825

= 22 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

825

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�19 at sta. 6+089

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 399 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 141 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.089 13.60747 99.87887 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 80.0 mV Severity�= x <�15��Low

��R�= 10 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.089��/�(5.69�-�6.23�

= 827 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�80

= 80.0 mV

-Show�how�to�calculate���R

=�80�x�100�/�827

= 10 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

827

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�20 at sta. 6+094

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 404 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 136 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.094 13.60747 99.87891 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 150.0 mV Severity�= <�15��Low

��R�= 18 x 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.094��/�(5.69�-�6.23�

= 830 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�150

= 150.0 mV

-Show�how�to�calculate���R

=�150�x�100�/�830

= 18 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

830

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�21 at sta. 6+106

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 416 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 124 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.106 13.60745 99.87902 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 70.0 mV Severity�= x <�15��Low

��R�= 8 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.106��/�(5.69�-�6.23�

= 835 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�70

= 70.0 mV

-Show�how�to�calculate���R

=�70�x�100�/�835

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

835

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�22 at sta. 6+131

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 441 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 99 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.131 13.60749 99.87925 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.0 mV Severity�= x <�15��Low

��R�= 4 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.131��/�(5.69�-�6.23�

= 845 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30

= 30.0 mV

-Show�how�to�calculate���R

=�30�x�100�/�845

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

845

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�23 at sta. 6+143

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 453 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 87 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.143 13.60748 99.87936 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 40.0 mV Severity�= x <�15��Low

��R�= 5 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.143��/�(5.69�-�6.23�

= 851 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�40

= 40.0 mV

-Show�how�to�calculate���R

=�40�x�100�/�851

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

851

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�24 at sta. 6+153

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 463 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 77 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.153 13.60748 99.87945 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 70.0 mV Severity�= x <�15��Low

��R�= 8 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.153��/�(5.69�-�6.23�

= 855 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�70

= 70.0 mV

-Show�how�to�calculate���R

=�70�x�100�/�855

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

855

888
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�25 at sta. 6+164

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 474 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 66 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.164 13.60746 99.87955 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 10.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.164��/�(5.69�-�6.23�

= 860 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10

= 10.0 mV

-Show�how�to�calculate���R

=�10�x�100�/�860

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

860

888
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8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�26 at sta. 6+175

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 485 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 55 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.175 13.60748 99.87965 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 10.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�656�-�(656�-�888��x�(5.69�-�6.175��/�(5.69�-�6.23�

= 864 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�10

= 10.0 mV

-Show�how�to�calculate���R

=�10�x�100�/�864

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

864

888

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�27 at sta. 6+187

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 497 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 43 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.187 13.60748 99.87976 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 65.4 mV Severity�= x <�15��Low

��R�= 8 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�12+44+5+1.8+1+0.8+0.8

= 65.4 mV

-Show�how�to�calculate���R

=�65.4�x�100�/�870

= 8 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

870

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�28 at sta. 6+187

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 497 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 43 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.187 13.60748 99.87976 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 42.0 mV Severity�= x <�15��Low

��R�= 5 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�42

= 42.0 mV

-Show�how�to�calculate���R

=�42�x�100�/�870

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

870

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�29 at sta. 6+223

�ipeline�Route Fuel�Oil��ipeline

Section �S13-�S14 from�� sta. 5+690 to�� sta. 6+230

Test��ost�No.�before�Defect �S13 sta. 5+690 Distance�to�Defect 533 m.

Test��ost�No.�after�Defect �S14 sta. 6+230 Distance�from�Defect 7 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 5.690 13.60711 99.87568 Dry�Soil -1.321 -0.665

Defect 6.223 13.60749 99.88009 Dry�Soil

���after�Defect �� 6.230 13.60751 99.88016 Dry�Soil -1.724 -0.836

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 36.0 mV Severity�= x <�15��Low

��R�= 4 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�36

= 36.0 mV

-Show�how�to�calculate���R

=�36�x�100�/�885

= 4 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S14

�S13

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

656

885

888

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

No. �nstalled

T�pe North East Volt Amp Volt Amp Tap

1 R �S15 13.60728 99.88453 50�V 80�A 6.37�V 27.3�A C1F3 sta.6+715

�nstalled��ype���R=Existing�Rectifier,���A=�emporary�Anode�Groundbed�at��est��ost

No. Measuring Ground

�oint North East T�pe �ON� �OFF�

1 �� �S14 13.60751 99.88016 Dry�Soil -1.724 -0.836 �es

3 �� �S15 13.60728 99.88453 Dry�Soil -2.456 -0.781 �es

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

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

X After�surveying,�we�have�found�"���25���Defect�points�"

1 Defect�about sta. 6+238 N�= 13.60750 E�= 99.88023 about 8 m. after �S14 sta. 6+230

2 Defect�about sta. 6+254 N�= 13.60752 E�= 99.88038 about 24 m. after �S14 sta. 6+230

3 Defect�about sta. 6+282 N�= 13.60750 E�= 99.88064 about 52 m. after �S14 sta. 6+230

4 Defect�about sta. 6+340 N�= 13.60727 E�= 99.88108 about 110 m. after �S14 sta. 6+230

5 Defect�about sta. 6+384 N�= 13.60723 E�= 99.88149 about 154 m. after �S14 sta. 6+230

6 Defect�about sta. 6+402 N�= 13.60726 E�= 99.88166 about 172 m. after �S14 sta. 6+230

7 Defect�about sta. 6+417 N�= 13.60728 E�= 99.88180 about 187 m. after �S14 sta. 6+230

8 Defect�about sta. 6+423 N�= 13.60726 E�= 99.88186 about 193 m. after �S14 sta. 6+230

9 Defect�about sta. 6+430 N�= 13.60726 E�= 99.88192 about 200 m. after �S14 sta. 6+230

10 Defect�about sta. 6+440 N�= 13.60725 E�= 99.88197 about 210 m. after �S14 sta. 6+230

11 Defect�about sta. 6+462 N�= 13.60725 E�= 99.88217 about 232 m. after �S14 sta. 6+230

12 Defect�about sta. 6+474 N�= 13.60728 E�= 99.88228 about 244 m. after �S14 sta. 6+230

13 Defect�about sta. 6+487 N�= 13.60727 E�= 99.88240 about 257 m. after �S14 sta. 6+230

14 Defect�about sta. 6+534 N�= 13.60725 E�= 99.88283 about 304 m. after �S14 sta. 6+230

15 Defect�about sta. 6+558 N�= 13.60726 E�= 99.88305 about 328 m. after �S14 sta. 6+230

16 Defect�about sta. 6+571 N�= 13.60726 E�= 99.88317 about 341 m. after �S14 sta. 6+230

17 Defect�about sta. 6+587 N�= 13.60729 E�= 99.88331 about 357 m. after �S14 sta. 6+230

18 Defect�about sta. 6+605 N�= 13.60726 E�= 99.88348 about 375 m. after �S14 sta. 6+230

19 Defect�about sta. 6+613 N�= 13.60725 E�= 99.88355 about 383 m. after �S14 sta. 6+230

20 Defect�about sta. 6+636 N�= 13.60727 E�= 99.88376 about 406 m. after �S14 sta. 6+230

21 Defect�about sta. 6+649 N�= 13.60727 E�= 99.88388 about 419 m. after �S14 sta. 6+230

22 Defect�about sta. 6+665 N�= 13.60726 E�= 99.88403 about 435 m. after �S14 sta. 6+230

23 Defect�about sta. 6+697 N�= 13.60726 E�= 99.88433 about 467 m. after �S14 sta. 6+230

888

1,675

Signal�Strength�Data

G�S(�GS84� �/S��otential�(V� Signal�SterngthLocation �500�mV�

Accept

Remarks

(mV�

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

�nterrupted�Transformer�Rectifier�Data

G�S(�GS84� Rated�(dc� Output�(dc��while�DCVG RemarksLocation

0

1�000

2�000

�S14 �S15

Measuring��oint

Graph�DCVG�Surve�

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO4 Reference Electrode

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

CATHOD�C��ROTECT�ON�DCVG�COAT�NG�SURVE�

24 Defect�about sta. 6+706 N�= 13.60726 E�= 99.88441 about 476 m. after �S14 sta. 6+230

25 Defect�about sta. 6+708 N�= 13.60726 E�= 99.88443 about 478 m. after �S14 sta. 6+230

Note/Comment��

2�April�2022SupervisorS.�anyaCPETest�B�

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�01 at sta. 6+238

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 8 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 477 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.238 13.60750 99.88023 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 42.0 mV Severity�= x <�15��Low

��R�= 5 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�calculate�over�the�line�to�remote�earth�voltage�drop

=�42

= 42.0 mV

-Show�how�to�calculate���R

=�42�x�100�/�901

= 5 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

(mV�

888

901

1,675

Test�B� CPE S.�anya Supervisor 2�April�2022
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�02 at sta. 6+254

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 24 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 461 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.254 13.60752 99.88038 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 125.0 mV Severity�= x <�15��Low

��R�= 13 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.254��/�(6.23�-�6.715�

= 927 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�125

= 125.0 mV

-Show�how�to�calculate���R

=�125�x�100�/�927

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

(mV�

888

927

1,675

Test�B� CPE S.�anya Supervisor 2�April�2022

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�03 at sta. 6+282

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 52 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 433 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.282 13.60750 99.88064 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 400.0 mV Severity�= <�15��Low

��R�= 41 16-35��Medium

x 36-60��High

��61��Very�high

-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�calculate�over�the�line�to�remote�earth�voltage�drop

=�400

= 400.0 mV

-Show�how�to�calculate���R

=�400�x�100�/�972

= 41 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

(mV�

888

972

1,675

Test�B� CPE S.�anya Supervisor 2�April�2022

1
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T. 0-2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�04 at sta. 6+340

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 110 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 375 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.340 13.60727 99.88108 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 21.6 mV Severity�= x <�15��Low

��R�= 2 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�earth�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

= 21.6 mV

-Show�how�to�calculate���R

=�21.6�x�100�/�1066

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

888

1,066

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�05 at sta. 6+384

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 154 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 331 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.384 13.60723 99.88149 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 70.0 mV Severity�= x <�15��Low

��R�= 6 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.384��/�(6.23�-�6.715�

= 1,138 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�70

= 70.0 mV

-Show�how�to�calculate���R

=�70�x�100�/�1138

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 2�April�2022

(mV�

888

1,138

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�06 at sta. 6+402

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 172 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 313 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.402 13.60726 99.88166 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 25.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,167 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�25

= 25.0 mV

-Show�how�to�calculate���R

=�25�x�100�/�1167

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,167

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�07 at sta. 6+417

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 187 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 298 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.417 13.60728 99.88180 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 27.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.417��/�(6.23�-�6.715�

= 1,191 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�27

= 27.0 mV

-Show�how�to�calculate���R

=�27�x�100�/�1191

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,191

1,675

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�08 at sta. 6+423

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 193 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 292 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.423 13.60726 99.88186 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 25.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.423��/�(6.23�-�6.715�

= 1,201 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�25

= 25.0 mV

-Show�how�to�calculate���R

=�25�x�100�/�1201

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,201

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�09 at sta. 6+430

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 200 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 285 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.430 13.60726 99.88192 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 20.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,213 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�20

= 20.0 mV

-Show�how�to�calculate���R

=�20�x�100�/�1213

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,213

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�10 at sta. 6+440

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 210 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 275 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.440 13.60725 99.88197 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 12.0 mV Severity�= x <�15��Low

��R�= 1 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�

= 1,229 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12

= 12.0 mV

-Show�how�to�calculate���R

=�12�x�100�/�1229

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,229

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�11 at sta. 6+462

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 232 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 253 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.462 13.60725 99.88217 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.0 mV Severity�= x <�15��Low

��R�= 1 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�

= 1,264 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12

= 15.0 mV

-Show�how�to�calculate���R

=�15�x�100�/�1264

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,264

1,675

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�12 at sta. 6+474

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 244 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 241 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.474 13.60728 99.88228 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 7.0 mV Severity�= x <�15��Low

��R�= 1 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�

= 1,284 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�7

= 7.0 mV

-Show�how�to�calculate���R

=�7�x�100�/�1284

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,284

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�13 at sta. 6+487

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 257 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 228 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.487 13.60727 99.88240 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,305 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30

= 30.0 mV

-Show�how�to�calculate���R

=�30�x�100�/�1305

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,305

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�14 at sta. 6+534

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 304 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 181 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.534 13.60725 99.88283 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 15.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.534��/�(6.23�-�6.715�

= 1,381 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�15

= 15.0 mV

-Show�how�to�calculate���R

=�15�x�100�/�1381

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,381

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�15 at sta. 6+558

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 328 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 157 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.558 13.60726 99.88305 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 80.0 mV Severity�= x <�15��Low

��R�= 6 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�

= 1,420 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�80

= 80.0 mV

-Show�how�to�calculate���R

=�80�x�100�/�1420

= 6 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,420

1,675

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�16 at sta. 6+571

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 341 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 144 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.571 13.60726 99.88317 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 12.0 mV Severity�= x <�15��Low

��R�= 1 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.571��/�(6.23�-�6.715�

= 1,441 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�12

= 12.0 mV

-Show�how�to�calculate���R

=�12�x�100�/�1441

= 1 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,441

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�17 at sta. 6+587

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 357 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 128 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.587 13.60729 99.88331 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 24.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,467 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�24

= 24.0 mV

-Show�how�to�calculate���R

=�24�x�100�/�1467

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,467

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�18 at sta. 6+605

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 375 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 110 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.605 13.60726 99.88348 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 30.0 mV Severity�= x <�15��Low

��R�= 2 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.605��/�(6.23�-�6.715�

= 1,497 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�30

= 30.0 mV

-Show�how�to�calculate���R

=�30�x�100�/�1497

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,497

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�19 at sta. 6+613

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 383 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 102 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.613 13.60725 99.88355 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 50.0 mV Severity�= x <�15��Low

��R�= 3 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�

= 1,509 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�50

= 50.0 mV

-Show�how�to�calculate���R

=�50�x�100�/�1509

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,509

1,675

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�20 at sta. 6+636

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 406 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 79 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.636 13.60727 99.88376 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 44.0 mV Severity�= x <�15��Low

��R�= 3 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�

= 1,547 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�44

= 44.0 mV

-Show�how�to�calculate���R

=�44�x�100�/�1547

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,547

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�21 at sta. 6+649

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 419 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 66 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.649 13.60727 99.88388 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 34.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,568 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�34

= 34.0 mV

-Show�how�to�calculate���R

=�34�x�100�/�1568

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,568

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�22 at sta. 6+665

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 435 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 50 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.665 13.60726 99.88403 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 40.0 mV Severity�= x <�15��Low

��R�= 3 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�

= 1,594 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�40

= 40.0 mV

-Show�how�to�calculate���R

=�40�x�100�/�1594

= 3 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,594

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�23 at sta. 6+697

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 467 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 18 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.697 13.60726 99.88433 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 40.0 mV Severity�= x <�15��Low

��R�= 2 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�

= 1,646 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�40

= 40.0 mV

-Show�how�to�calculate���R

=�40�x�100�/�1646

= 2 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,646

1,675

1

2

3

4

5

6

7

8

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



Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�24 at sta. 6+706

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 476 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 9 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.706 13.60726 99.88441 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 180.0 mV Severity�= x <�15��Low

��R�= 11 16-35��Medium

36-60��High

��61��Very�high

-Show�how�to�calculate�signal�strength�at�the�defect

=�888�-�(888�-�1675��x�(6.23�-�6.706��/�(6.23�-�6.715�

= 1,660 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�180

= 180.0 mV

-Show�how�to�calculate���R

=�180�x�100�/�1660

= 11 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,660

1,675

1

2

3

4

5

6

7

8

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

Electricit��Generating�Authorit��of�Thailand.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Defect�No. Defect�25 at sta. 6+708

�ipeline�Route Fuel�Oil��ipeline

Section �S14-�S15 from�� sta. 6+230 to�� sta. 6+715

Test��ost�No.�before�Defect �S14 sta. 6+230 Distance�to�Defect 478 m.

Test��ost�No.�after�Defect �S15 sta. 6+715 Distance�from�Defect 7 m.

Measuring Sta. Ground

�oint North East T�pe �ON� �OFF�

���before�Defect �� 6.230 12.99044 101.10199 Dry�Soil -1.724 -0.836

Defect 6.708 13.60726 99.88443 Dry�Soil

���after�Defect �� 6.715 12.99110 101.10119 Dry�Soil -2.456 -0.781

Measuring��oint�����=�est��ost,���R=Riser Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Over�the�line�to�remote�earth�voltage�drop�= 220.0 mV Severity�= x <�15��Low

��R�= 13 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�

= 1,664 mV

-Show�how�to�calculate�over�the�line�to�remote�earth�voltage�drop

=�220

= 220.0 mV

-Show�how�to�calculate���R

=�220�x�100�/�1664

= 13 �

-Show�the�contour�of�the�voltgae�gradient�at�the�defect

�S15

�S14

Note/Comment��

CATHOD�C��ROTECT�ON�DCVG�DEFECT�MEASUREMENT

Defect�Signal�Strength�Data

Location G�S(�GS84� �/S��otential�(V� Signal�Sterngth Remarks

Test�B� CPE S.�anya Supervisor 3�April�2022

(mV�

888

1,664

1,675

1

2

3

4

5

6

7

8

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

Ratchaburi�Electricit��Generating�Co.,�Ltd.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion <�15��Low, 16-35��Medium, 36-60��High, ��61��Very�high

�ipeline�Route Fuel�Oil��ipeline

�tem Defect Sta. Surve� Ground ��R Severit� Remark

No. No. Date North East T�pe

1 1 0+281 19/3/2022 13.59898 99.83240 Dry�Soil 186.8 13 Low

2 2 0+385 21/3/2022 13.59938 99.83320 Dry�Soil 23.8 2 Low

3 3 0+509 19/3/2022 13.60037 99.83373 Dry�Soil 34.2 3 Low

4 4 0+536 19/3/2022 13.60059 99.83385 Dry�Soil 41.6 3 Low

5 5 0+612 19/3/2022 13.60120 99.83418 Dry�Soil 130.4 11 Low

6 6 0+659 21/3/2022 13.60156 99.83440 Dry�Soil 39.0 3 Low

7 7 0+700 21/3/2022 13.60189 99.83457 Dry�Soil 21.2 2 Low

8 8 0+736 21/3/2022 13.60218 99.83472 Dry�Soil 23.6 2 Low

9 9 0+761 21/3/2022 13.60234 99.83486 Dry�Soil 47.4 5 Low

10 1 0+785 21/3/2022 13.60243 99.83501 Dry�Soil 26.4 3 Low

11 2 0+800 21/3/2022 13.60240 99.83514 Dry�Soil 78.8 8 Low

12 3 0+870 22/3/2022 13.60229 99.83577 Dry�Soil 15.6 2 Low

13 4 0+880 22/3/2022 13.60224 99.83586 Dry�Soil 17.0 2 Low

14 5 0+917 22/3/2022 13.60214 99.83619 Dry�Soil 8.4 1 Low

15 1 0+985 22/3/2022 13.60222 99.83681 Dry�Soil 315.8 33 Medium

16 2 1+025 22/3/2022 13.60222 99.83718 Dry�Soil 23.4 2 Low

17 3 1+059 22/3/2022 13.60217 99.83749 Dry�Soil 19.2 2 Low

18 1 1+101 22/3/2022 13.60209 99.83788 Dry�Soil 67.0 9 Low

19 2 1+119 22/3/2022 13.60205 99.83804 Dry�Soil 210.6 27 Medium

20 3 1+136 22/3/2022 13.60201 99.83819 Dry�Soil 33.2 4 Low

21 4 1+148 22/3/2022 13.60199 99.83830 Dry�Soil 41.2 5 Low

22 5 1+160 22/3/2022 13.60195 99.83840 Dry�Soil 131.0 17 Medium

23 6 1+203 18/3/2022 13.60185 99.83879 Dry�Soil 66.8 9 Low

24 7 1+213 18/3/2022 13.60184 99.83888 Dry�Soil 89.4 12 Low

25 8 1+251 18/3/2022 13.60176 99.83922 Dry�Soil 33.4 4 Low

26 9 1+419 18/3/2022 13.60130 99.84070 Dry�Soil 17.6 2 Low

27 1 1+476 18/3/2022 13.60128 99.84123 Dry�Soil 8.2 1 Low

28 2 1+505 18/3/2022 13.60129 99.84149 Dry�Soil 49.8 7 Low

29 1 1+869 23/3/2022 13.60210 99.84473 Dry�Soil 52.0 6 Low

30 2 1+892 23/3/2022 13.60219 99.84493 Dry�Soil 19.0 2 Low

31 3 1+925 23/3/2022 13.60229 99.84522 Dry�Soil 14.4 2 Low

32 4 1+937 23/3/2022 13.6023 99.84533 Dry�Soil 17.4 2 Low

33 5 1+949 23/3/2022 13.60233 99.84544 Dry�Soil 23.2 3 Low

34 6 1+954 23/3/2022 13.60235 99.84548 Dry�Soil 30.2 4 Low

35 7 1+973 23/3/2022 13.6024 99.84565 Dry�Soil 26.6 3 Low

36 8 1+982 23/3/2022 13.60244 99.84572 Dry�Soil 29.8 4 Low

37 9 2+011 23/3/2022 13.6025 99.84598 Dry�Soil 29.4 4 Low

38 10 2+025 23/3/2022 13.60253 99.84611 Dry�Soil 86.0 12 Low

39 1 2+439 23/3/2022 13.60192 99.84974 Dry�Soil 23.8 4 Low

40 2 2+486 23/3/2022 13.60182 99.85016 Dry�Soil 7.0 1 Low

41 3 2+591 23/3/2022 13.60181 99.85113 Dry�Soil 97.8 16 Medium

42 4 2+617 23/3/2022 13.60186 99.85137 Dry�Soil 29.9 5 Low

43 5 2+625 23/3/2022 13.60184 99.85144 Dry�Soil 7.4 1 Low

945

932

770

767

765

763

761

755

761

749

744

�S4-�S5

�S4-�S5

�S4-�S5

�S6-�S7

�S6-�S7

�S6-�S7

�S4-�S5

�S6-�S7 775

�S5-�S6 707

�S6-�S7 807

�S6-�S7 798

754

�S4-�S5 749

BB2-�S4

�S4-�S5

�S4-�S5

�S4-�S5

�S4-�S5

�S6-�S7 784

�S6-�S7 780

Section

BB1-BB2

BB1-BB2

725

�S5-�S6 713

�S6-�S7

�S7-�S8

�S7-�S8

�S7-�S8

�S7-�S8

�S7-�S8

773

�S3-BB1

�S3-BB1

�S3-BB1

�S3-BB1

�S3-BB1

�S3-BB1

BB1-BB2

BB1-BB2

BB1-BB2

BB2-�S4

�S3-BB1

�S3-BB1

�S3-BB1

�S6-�S7 765

BB2-�S4

646

637

618

613

612

990

981

960

1,086

1,055

1,034

1,013

1,009

992

1,445

1,356

1,250

1,226

1,161

1,121

CATHOD�C��ROTECT�ON�DCVG�DEFECT�CONCLUS�ON

Defect�Conclusion

G�S(�GS84� Signal�Sterngth Over�the�line�to�remote�earth

(mV� voltage�drop�(mV�

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

Ratchaburi�Electricit��Generating�Co.,�Ltd.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion <�15��Low, 16-35��Medium, 36-60��High, ��61��Very�high

�ipeline�Route Fuel�Oil��ipeline

�tem Defect Sta. Surve� Ground ��R Severit� Remark

No. No. Date North East T�pe

Section

CATHOD�C��ROTECT�ON�DCVG�DEFECT�CONCLUS�ON

Defect�Conclusion

G�S(�GS84� Signal�Sterngth Over�the�line�to�remote�earth

(mV� voltage�drop�(mV�

44 1 2+640 23/3/2022 13.60185 99.85156 Dry�Soil 9.8 2 Low

45 2 2+665 23/3/2022 13.60185 99.85179 Dry�Soil 109.8 18 Medium

46 1 3+523 24/3/2022 13.60249 99.8597 Dry�Soil 36.8 6 Low

47 2 3+555 24/3/2022 13.60252 99.85999 Dry�Soil 46.2 7 Low

48 3 3+583 24/3/2022 13.60259 99.86024 Dry�Soil 11.0 2 Low

49 4 3+618 24/3/2022 13.6021 99.86057 Dry�Soil 22.6 4 Low

50 5 3+683 24/3/2022 13.60266 99.86117 Dry�Soil 17.4 3 Low

51 6 3+694 24/3/2022 13.60263 99.86127 Dry�Soil 27.4 4 Low

52 7 3+703 24/3/2022 13.60269 99.86134 Dry�Soil 75.8 12 Low

53 8 3+727 24/3/2022 13.60273 99.86156 Dry�Soil 35.2 6 Low

54 9 3+743 24/3/2022 13.60263 99.8617 Dry�Soil 51.8 9 Low

55 10 3+760 25/3/2022 13.60268 99.86186 Dry�Soil 38.5 6 Low

56 11 3+783 25/3/2022 13.60273 99.86207 Dry�Soil 17.8 3 Low

57 12 3+802 25/3/2022 13.60275 99.86224 Dry�Soil 22.0 4 Low

58 13 3+814 25/3/2022 13.60277 99.86235 Dry�Soil 34.0 6 Low

59 14 3+826 25/3/2022 13.60277 99.86246 Dry�Soil 26.6 5 Low

60 15 3+840 25/3/2022 13.60277 99.86259 Dry�Soil 41.8 7 Low

61 16 3+858 25/3/2022 13.60277 99.86276 Dry�Soil 9.6 2 Low

62 17 3+863 25/3/2022 13.60281 99.86281 Dry�Soil 18.6 3 Low

63 18 3+874 25/3/2022 13.60279 99.86291 Dry�Soil 24.8 4 Low

64 19 3+881 25/3/2022 13.60279 99.86298 Dry�Soil 52.2 9 Low

65 20 3+911 25/3/2022 13.60279 99.86326 Dry�Soil 62.4 11 Low

66 21 3+928 25/3/2022 13.6028 99.86342 Dry�Soil 6.0 1 Low

67 22 3+942 25/3/2022 13.60283 99.86355 Dry�Soil 34.8 6 Low

68 23 3+971 25/3/2022 13.60283 99.86382 Dry�Soil 13.6 2 Low

69 1 3+997 28/3/2022 13.60287 99.86406 Dry�Soil 81.0 16 Medium

70 2 4+013 28/3/2022 13.60288 99.86421 Dry�Soil 32.6 6 Low

71 3 4+026 28/3/2022 13.60292 99.86433 Dry�Soil 41.8 8 Low

72 4 4+042 28/3/2022 13.60291 99.86448 Dry�Soil 62.8 12 Low

73 5 4+065 28/3/2022 13.60291 99.86469 Dry�Soil 54.0 10 Low

74 6 4+085 28/3/2022 13.60293 99.86487 Dry�Soil 90.0 17 Medium

75 7 4+106 28/3/2022 13.60292 99.86506 Dry�Soil 95.8 18 Medium

76 8 4+150 28/3/2022 13.60295 99.86547 Dry�Soil 102.0 19 Medium

77 9 4+224 28/3/2022 13.60303 99.86615 Dry�Soil 30.6 6 Low

78 10 4+256 28/3/2022 13.60306 99.86645 Dry�Soil 111.6 21 Medium

79 11 4+291 28/3/2022 13.60305 99.86677 Dry�Soil 15.6 3 Low

80 12 4+314 28/3/2022 13.60304 99.86698 Dry�Soil 100.0 19 Medium

81 13 4+362 28/3/2022 13.60317 99.86742 Dry�Soil 182.0 34 Medium

82 14 4+419 30/3/2022 13.60321 99.86795 Dry�Soil 29.0 5 Low

83 15 4+431 30/3/2022 13.6032 99.86806 Dry�Soil 29.0 5 Low

84 16 4+448 30/3/2022 13.60319 99.86822 Dry�Soil 40.2 7 Low

85 17 4+458 30/3/2022 13.60318 99.86831 Dry�Soil 24.8 5 Low

86 18 4+541 30/3/2022 13.60323 99.86907 Dry�Soil 175.2 32 Medium

87 1 4+598 28/3/2022 13.60332 99.86962 Dry�Soil 7.6 1 Low

88 2 4+642 28/3/2022 13.60336 99.87003 Dry�Soil 48.6 8 Low

89 3 4+670 28/3/2022 13.60335 99.87029 Dry�Soil 31.2 5 Low

90 4 4+694 28/3/2022 13.60387 99.87051 Dry�Soil 118.8 20 Medium

551

572

572

578

583

544

545

546

520

522

525

530

532

534

575

573

571

563

559

556

536

539

543

596

591

548

514

515

516

517

519

�S11-�S12

�S11-�S12

�S11-�S12

�S11-�S12

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S10-�S11

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S8-�S9

�S8-�S9

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10 637

621

618

616

610

605

661

653

646

�S9-�S10

609

606

601

588

585

581

577

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10

�S9-�S10
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Ratchaburi�Electricit��Generating�Co.,�Ltd.

164/620�Moo�1,�Bangkruy-Sainoi�Rd., Ratchaburi��ower��lant,�Fuel�Oil��ipeline�DCVG�Test��nspection��roject.

�imolraj,�Bangbuathong,�Nonthaburi�11110 Data�Record�Sheet.

TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion <�15��Low, 16-35��Medium, 36-60��High, ��61��Very�high

�ipeline�Route Fuel�Oil��ipeline

�tem Defect Sta. Surve� Ground ��R Severit� Remark

No. No. Date North East T�pe

Section

CATHOD�C��ROTECT�ON�DCVG�DEFECT�CONCLUS�ON

Defect�Conclusion

G�S(�GS84� Signal�Sterngth Over�the�line�to�remote�earth

(mV� voltage�drop�(mV�

91 5 4+723 29/3/2022 13.60341 99.87077 Dry�Soil 50.6 9 Low

92 6 4+738 29/3/2022 13.60342 99.87091 Dry�Soil 26.6 4 Low

93 7 4+795 29/3/2022 13.60348 99.87143 Dry�Soil 18.8 3 Low

94 8 4+809 29/3/2022 13.6035 99.87156 Dry�Soil 63 10 Low

95 9 4+855 29/3/2022 13.60353 99.87199 Dry�Soil 43.6 7 Low

96 10 4+872 29/3/2022 13.60351 99.87214 Dry�Soil 231.6 37 High

97 11 4+891 29/3/2022 13.60358 99.87231 Dry�Soil 135.8 22 Medium

98 12 4+902 29/3/2022 13.6035 99.87242 Dry�Soil 82.2 13 Low

99 1 4+919 29/3/2022 13.60351 99.8726 Dry�Soil 27.6 4 Low

100 2 4+929 29/3/2022 13.60353 99.87269 Dry�Soil 110.6 17 Medium

101 3 4+934 29/3/2022 13.60355 99.87273 Dry�Soil 105.6 16 Medium

102 4 5+003 29/3/2022 13.6036 99.87337 Dry�Soil 11.4 2 Low

103 5 5+036 29/3/2022 13.60366 99.87367 Dry�Soil 13.2 2 Low

104 6 5+049 30/3/2022 13.60369 99.87379 Dry�Soil 209.8 30 Medium

105 7 5+068 30/3/2022 13.60369 99.87396 Dry�Soil 28.2 4 Low

106 8 5+083 30/3/2022 13.6037 99.8741 Dry�Soil 12.6 2 Low

107 9 5+122 30/3/2022 13.60375 99.87446 Dry�Soil 262.2 36 High

108 10 5+154 30/3/2022 13.60371 99.87476 Dry�Soil 110.0 15 Low

109 11 5+162 30/3/2022 13.6037 99.87483 Dry�Soil 59.0 8 Low

110 12 5+181 30/3/2022 13.60371 99.87501 Dry�Soil 92.0 12 Low

111 13 5+200 30/3/2022 13.6037 99.87519 Dry�Soil 89.2 12 Low

112 14 5+213 30/3/2022 13.60379 99.87531 Dry�Soil 114.2 15 Low

113 15 5+218 30/3/2022 13.6038 99.87535 Dry�Soil 170.0 22 Medium

114 16 5+222 30/3/2022 13.60376 99.87535 Dry�Soil 147.8 19 Medium

115 17 5+247 30/3/2022 13.60384 99.87562 Dry�Soil 65.0 8 Low

116 18 5+269 30/3/2022 13.60387 99.87582 Dry�Soil 102.0 13 Low

117 19 5+298 30/3/2022 13.60389 99.87609 Dry�Soil 100.0 12 Low

118 1 5+332 31/3/2022 13.60395 99.87628 Dry�Soil 104.4 13 Low

119 2 5+345 31/3/2022 13.60406 99.87625 Dry�Soil 25.0 3 Low

120 3 5+358 31/3/2022 13.60417 99.87623 Dry�Soil 140.0 17 Medium

121 4 5+381 31/3/2022 13.60438 99.87621 Dry�Soil 160.0 19 Medium

122 5 5+405 31/3/2022 13.60459 99.87617 Dry�Soil 36.0 4 Low

123 6 5+417 31/3/2022 13.6047 99.87616 Dry�Soil 28.0 3 Low

124 7 5+428 31/3/2022 13.60479 99.87612 Dry�Soil 28.0 3 Low

125 8 5+452 31/3/2022 13.605 99.87608 Dry�Soil 120.0 14 Low

126 9 5+472 31/3/2022 13.60518 99.87607 Dry�Soil 76.0 9 Low

127 10 5+480 31/3/2022 13.60525 99.87605 Dry�Soil 32.0 4 Low

128 11 5+494 31/3/2022 13.60536 99.87598 Dry�Soil 16.0 2 Low

129 12 5+504 31/3/2022 13.60546 99.87599 Dry�Soil 20.0 2 Low

130 13 5+508 31/3/2022 13.6055 99.87599 Dry�Soil 22.0 3 Low

131 14 5+524 31/3/2022 13.60564 99.87596 Dry�Soil 100.0 11 Low

132 15 5+537 31/3/2022 13.60576 99.87595 Dry�Soil 38.0 4 Low

133 16 5+555 31/3/2022 13.60592 99.87591 Dry�Soil 66.0 7 Low

134 17 5+570 31/3/2022 13.60606 99.87588 Dry�Soil 14.0 2 Low

135 18 5+587 31/3/2022 13.60622 99.87587 Dry�Soil 15.0 2 Low

136 19 5+597 31/3/2022 13.60631 99.87585 Dry�Soil 22.0 2 Low

137 20 5+621 31/3/2022 13.60652 99.8758 Dry�Soil 24.0 3 Low

138 21 5+634 31/3/2022 13.60663 99.87576 Dry�Soil 36.0 4 Low
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TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion <�15��Low, 16-35��Medium, 36-60��High, ��61��Very�high

�ipeline�Route Fuel�Oil��ipeline

�tem Defect Sta. Surve� Ground ��R Severit� Remark

No. No. Date North East T�pe

Section

CATHOD�C��ROTECT�ON�DCVG�DEFECT�CONCLUS�ON

Defect�Conclusion

G�S(�GS84� Signal�Sterngth Over�the�line�to�remote�earth

(mV� voltage�drop�(mV�

139 22 5+642 31/3/2022 13.60671 99.87575 Dry�Soil 80.0 9 Low

140 23 5+653 31/3/2022 13.60681 99.87573 Dry�Soil 64.0 7 Low

141 24 5+666 31/3/2022 13.60691 99.8757 Dry�Soil 48.0 5 Low

142 1 5+700 2/4/2022 13.6072 99.87567 Dry�Soil 50.0 8 Low

143 2 5+780 2/4/2022 13.6075 99.87604 Dry�Soil 61.6 9 Low

144 3 5+803 2/4/2022 13.6075 99.87625 Dry�Soil 75.0 11 Low

145 4 5+812 2/4/2022 13.60748 99.87633 Dry�Soil 75.0 11 Low

146 5 5+829 2/4/2022 13.60753 99.87649 Dry�Soil 50.0 7 Low

147 6 5+842 2/4/2022 13.60747 99.87661 Dry�Soil 30.0 4 Low

148 7 5+847 2/4/2022 13.60747 99.87665 Dry�Soil 15.8 2 Low

149 8 5+872 2/4/2022 13.60746 99.87688 Dry�Soil 24.0 3 Low

150 9 5+885 2/4/2022 13.60747 99.877 Dry�Soil 44.0 6 Low

151 10 5+897 2/4/2022 13.60747 99.87711 Dry�Soil 44.6 6 Low

152 11 5+908 2/4/2022 13.60746 99.87721 Dry�Soil 15.0 2 Low

153 12 5+923 2/4/2022 13.60747 99.87735 Dry�Soil 40.0 5 Low

154 13 5+937 2/4/2022 13.60744 99.87748 Dry�Soil 50.0 7 Low

155 14 5+943 2/4/2022 13.60749 99.87753 Dry�Soil 24.0 3 Low

156 15 5+973 2/4/2022 13.60746 99.8778 Dry�Soil 10.4 1 Low

157 16 5+985 2/4/2022 13.60747 99.87791 Dry�Soil 317.2 41 High

158 17 6+032 2/4/2022 13.6075 99.87834 Dry�Soil 5.2 1 Low

159 18 6+084 2/4/2022 13.60748 99.87882 Dry�Soil 183.4 22 Medium

160 19 6+089 2/4/2022 13.60747 99.87887 Dry�Soil 80.0 10 Low

161 20 6+094 2/4/2022 13.60747 99.87891 Dry�Soil 150.0 18 Medium

162 21 6+106 2/4/2022 13.60745 99.87902 Dry�Soil 70.0 8 Low

163 22 6+131 2/4/2022 13.60749 99.87925 Dry�Soil 30.0 4 Low

164 23 6+143 2/4/2022 13.60748 99.87936 Dry�Soil 40.0 5 Low

165 24 6+153 2/4/2022 13.60748 99.87945 Dry�Soil 70.0 8 Low

166 25 6+164 2/4/2022 13.60746 99.87955 Dry�Soil 10.0 1 Low

167 26 6+175 2/4/2022 13.60748 99.87965 Dry�Soil 10.0 1 Low

168 27 6+187 2/4/2022 13.60748 99.87976 Dry�Soil 65.4 8 Low

169 28 6+175 2/4/2022 13.60748 99.87965 Dry�Soil 10.0 1 Low

170 29 6+223 2/4/2022 13.60749 99.88009 Dry�Soil 36.0 4 Low

171 1 6+238 2/4/2022 13.6075 99.88023 Dry�Soil 42.0 5 Low

172 2 6+254 2/4/2022 13.60752 99.88038 Dry�Soil 125.0 13 Low

173 3 6+282 2/4/2022 13.6075 99.88064 Dry�Soil 400.0 41 High

174 4 6+340 2/4/2022 13.60727 99.88108 Dry�Soil 21.6 2 Low

175 5 6+384 2/4/2022 13.60723 99.88149 Dry�Soil 70.0 6 Low

176 6 6+402 3/4/2022 13.60726 99.88166 Dry�Soil 25.0 2 Low

177 7 6+417 3/4/2022 13.60728 99.8818 Dry�Soil 27.0 2 Low

178 8 6+423 3/4/2022 13.60726 99.88186 Dry�Soil 25.0 2 Low

179 9 6+430 3/4/2022 13.60726 99.88192 Dry�Soil 20.0 2 Low

180 10 6+440 3/4/2022 13.60725 99.88197 Dry�Soil 12.0 1 Low

181 11 6+462 3/4/2022 13.60725 99.88217 Dry�Soil 15.0 1 Low

182 12 6+474 3/4/2022 13.60728 99.88228 Dry�Soil 7.0 1 Low

183 13 6+487 3/4/2022 13.60727 99.8824 Dry�Soil 30.0 2 Low

184 14 6+534 3/4/2022 13.60725 99.88283 Dry�Soil 15.0 1 Low

185 15 6+558 3/4/2022 13.60726 99.88305 Dry�Soil 80.0 6 Low

186 16 6+571 3/4/2022 13.60726 99.88317 Dry�Soil 12.0 1 Low
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TEST��NSTRUMENT� : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion <�15��Low, 16-35��Medium, 36-60��High, ��61��Very�high

�ipeline�Route Fuel�Oil��ipeline

�tem Defect Sta. Surve� Ground ��R Severit� Remark

No. No. Date North East T�pe

Section

CATHOD�C��ROTECT�ON�DCVG�DEFECT�CONCLUS�ON

Defect�Conclusion

G�S(�GS84� Signal�Sterngth Over�the�line�to�remote�earth

(mV� voltage�drop�(mV�

187 17 6+587 3/4/2022 13.60729 99.88331 Dry�Soil 24.0 2 Low

188 18 6+605 3/4/2022 13.60726 99.88348 Dry�Soil 30.0 2 Low

189 19 6+613 3/4/2022 13.60725 99.88355 Dry�Soil 50.0 3 Low

190 20 6+636 3/4/2022 13.60727 99.88376 Dry�Soil 44.0 3 Low

191 21 6+649 3/4/2022 13.60727 99.88388 Dry�Soil 34.0 2 Low

192 22 6+665 3/4/2022 13.60726 99.88403 Dry�Soil 40.0 3 Low

193 23 6+697 3/4/2022 13.60726 99.88433 Dry�Soil 40.0 2 Low

194 24 6+706 3/4/2022 13.60726 99.88441 Dry�Soil 180.0 11 Low

195 25 6+708 3/4/2022 13.60726 99.88443 Dry�Soil 220.0 13 Low

Ground��ype���Wet�Soil,�Dry�Soil,�Asphalt,�Concrete

Note/Comment��

Test�B� CPE S.�anya Supervisor 2�April�2022
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3. CONCLUSION
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Conclusion

After�DCVG�surveying,�we�can�conclude�that��

We�have�found�195�defects,�divided�by

- 4 High�severity�defects

- 24 Medium�severity�defects

- 167 Low�severity�defects

�n�this�conclusion�section,�we�will�show�especially�location�of�High�and�Medium�severity.

- 4 High�severity�defects

Sta. 4+872 section �S11-�S12 = 37 ���R

Sta. 5+122 section �S12-BB3 = 36 ���R

Sta. 5+985 section �S13-�S14 = 41 ���R

Sta. 6+282 section �S14-�S15 = 41 ���R

- 24 Medium�severity�defects

Sta. 0+985 section BB2-�S4 = 33 ���R

Sta. 1+119 section �S4-�S5 = 27 ���R

Sta. 1+160 section �S4-�S5 = 17 ���R

Sta. 2+591 section �S7-�S8 = 16 ���R

Sta. 2+665 section �S8-�S9 = 18 ���R

Sta. 3+997 section �S10-�S11 = 16 ���R

Sta. 4+085 section �S10-�S11 = 17 ���R

Sta. 4+106 section �S10-�S11 = 18 ���R

Sta. 4+150 section �S10-�S11 = 19 ���R

Sta. 4+256 section �S10-�S11 = 21 ���R

Sta. 4+314 section �S10-�S11 = 19 ���R

Sta. 4+362 section �S10-�S11 = 34 ���R

Sta. 4+541 section �S10-�S11 = 32 ���R

Sta. 4+694 section �S11-�S12 = 20 ���R

Sta. 4+891 section �S11-�S12 = 22 ���R

Sta. 4+929 section �S12-BB3 = 17 ���R

Sta. 4+934 section �S12-BB3 = 16 ���R

Sta. 5+049 section �S12-BB3 = 30 ���R

Sta. 5+218 section �S12-BB3 = 22 ���R

Sta. 5+222 section �S12-BB3 = 19 ���R

Sta. 5+358 section BB3-�S13 = 17 ���R

Sta. 5+381 section BB3-�S13 = 19 ���R

Sta. 6+084 section �S13-�S14 = 22 ���R

Sta. 6+094 section �S13-�S14 = 18 ���R
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Ratchaburi Electricity Generating Co., Ltd.

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

Pimolraj, Bangbuathong, Nonthaburi 11110

CATHODIC PROTECTION DCVG DEFECT CONCLUSION

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion < 15% Low, 16-35%Medium, 36-60% High, > 61% Very high

Pipeline Route Fuel Oil Pipeline

Defect Conclusion

Item

No.

Defect

No.

Sta. Section Survey

Date

GPS(WGS84) Ground

Type

Signal Sterngth

(mV)

Over the line to remote earth

voltage drop (mV)

%IR Severity Remark

North East

1 1 0+281 TS3-BB1 19/3/2022 13.59898 99.83240 Dry Soil 1,445 186.8 13 Low

2 2 0+385 TS3-BB1 21/3/2022 13.59938 99.83320 Dry Soil 1,356 23.8 2 Low

3 3 0+509 TS3-BB1 19/3/2022 13.60037 99.83373 Dry Soil 1,250 34.2 3 Low

4 4 0+536 TS3-BB1 19/3/2022 13.60059 99.83385 Dry Soil 1,226 41.6 3 Low

5 5 0+612 TS3-BB1 19/3/2022 13.60120 99.83418 Dry Soil 1,161 130.4 11 Low �จ�ะส��รวจ

6 6 0+659 TS3-BB1 21/3/2022 13.60156 99.83440 Dry Soil 1,121 39.0 3 Low

7 7 0+700 TS3-BB1 21/3/2022 13.60189 99.83457 Dry Soil 1,086 21.2 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 13.60234 99.83486 Dry Soil 1,034 47.4 5 Low

10 1 0+785 BB1-BB2 21/3/2022 13.60243 99.83501 Dry Soil 1,013 26.4 3 Low

11 2 0+800 BB1-BB2 21/3/2022 13.60240 99.83514 Dry Soil 1,009 78.8 8 Low �จ�ะส��รวจ

12 3 0+870 BB1-BB2 22/3/2022 13.60229 99.83577 Dry Soil 992 15.6 2 Low

13 4 0+880 BB1-BB2 22/3/2022 13.60224 99.83586 Dry Soil 990 17.0 2 Low

14 5 0+917 BB1-BB2 22/3/2022 13.60214 99.83619 Dry Soil 981 8.4 1 Low

15 1 0+985 BB2-TS4 22/3/2022 13.60222 99.83681 Dry Soil 960 315.8 33 Medium�จ�ะส��รวจ 

16 2 1+025 BB2-TS4 22/3/2022 13.60222 99.83718 Dry Soil 945 23.4 2 Low

17 3 1+059 BB2-TS4 22/3/2022 13.60217 99.83749 Dry Soil 932 19.2 2 Low

18 1 1+101 TS4-TS5 22/3/2022 13.60209 99.83788 Dry Soil 770 67.0 9 Low

19 2 1+119 TS4-TS5 22/3/2022 13.60205 99.83804 Dry Soil 767 210.6 27 Medium�จ�ะส��รวจ

20 3 1+136 TS4-TS5 22/3/2022 13.60201 99.83819 Dry Soil 765 33.2 4 Low

21 4 1+148 TS4-TS5 22/3/2022 13.60199 99.83830 Dry Soil 763 41.2 5 Low

22 5 1+160 TS4-TS5 22/3/2022 13.60195 99.83840 Dry Soil 761 131.0 17 Medium�จ�ะส��รวจ

23 6 1+203 TS4-TS5 18/3/2022 13.60185 99.83879 Dry Soil 755 66.8 9 Low

24 7 1+213 TS4-TS5 18/3/2022 13.60184 99.83888 Dry Soil 754 89.4 12 Low �จ�ะส��รวจ

25 8 1+251 TS4-TS5 18/3/2022 13.60176 99.83922 Dry Soil 749 33.4 4 Low

26 9 1+419 TS4-TS5 18/3/2022 13.60130 99.84070 Dry Soil 725 17.6 2 Low

27 1 1+476 TS5-TS6 18/3/2022 13.60128 99.84123 Dry Soil 713 8.2 1 Low

28 2 1+505 TS5-TS6 18/3/2022 13.60129 99.84149 Dry Soil 707 49.8 7 Low �จ�ะส��รวจ

29 1 1+869 TS6-TS7 23/3/2022 13.60210 99.84473 Dry Soil 807 52.0 6 Low

30 2 1+892 TS6-TS7 23/3/2022 13.60219 99.84493 Dry Soil 798 19.0 2 Low

31 3 1+925 TS6-TS7 23/3/2022 13.60229 99.84522 Dry Soil 784 14.4 2 Low

32 4 1+937 TS6-TS7 23/3/2022 13.6023 99.84533 Dry Soil 780 17.4 2 Low

33 5 1+949 TS6-TS7 23/3/2022 13.60233 99.84544 Dry Soil 775 23.2 3 Low

34 6 1+954 TS6-TS7 23/3/2022 13.60235 99.84548 Dry Soil 773 30.2 4 Low

35 7 1+973 TS6-TS7 23/3/2022 13.6024 99.84565 Dry Soil 765 26.6 3 Low

36 8 1+982 TS6-TS7 23/3/2022 13.60244 99.84572 Dry Soil 761 29.8 4 Low

37 9 2+011 TS6-TS7 23/3/2022 13.6025 99.84598 Dry Soil 749 29.4 4 Low

38 10 2+025 TS6-TS7 23/3/2022 13.60253 99.84611 Dry Soil 744 86.0 12 Low

39 1 2+439 TS7-TS8 23/3/2022 13.60192 99.84974 Dry Soil 646 23.8 4 Low

40 2 2+486 TS7-TS8 23/3/2022 13.60182 99.85016 Dry Soil 637 7.0 1 Low

41 3 2+591 TS7-TS8 23/3/2022 13.60181 99.85113 Dry Soil 618 97.8 16 Medium�จ�ะส��รวจ

42 4 2+617 TS7-TS8 23/3/2022 13.60186 99.85137 Dry Soil 613 29.9 5 Low

43 5 2+625 TS7-TS8 23/3/2022 13.60184 99.85144 Dry Soil 612 7.4 1 Low
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CATHODIC PROTECTION DCVG DEFECT CONCLUSION

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO4 Reference Electrode

Criterion < 15% Low, 16-35%Medium, 36-60% High, > 61% Very high
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44 1 2+640 TS8-TS9 23/3/2022 13.60185 99.85156 Dry Soil 609 9.8 2 Low

45 2 2+665 TS8-TS9 23/3/2022 13.60185 99.85179 Dry Soil 605 109.8 18 Medium�จ�ะส��รวจ

46 1 3+523 TS9-TS10 24/3/2022 13.60249 99.8597 Dry Soil 661 36.8 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 TS9-TS10 24/3/2022 13.60259 99.86024 Dry Soil 646 11.0 2 Low

49 4 3+618 TS9-TS10 24/3/2022 13.6021 99.86057 Dry Soil 637 22.6 4 Low

50 5 3+683 TS9-TS10 24/3/2022 13.60266 99.86117 Dry Soil 621 17.4 3 Low

51 6 3+694 TS9-TS10 24/3/2022 13.60263 99.86127 Dry Soil 618 27.4 4 Low

52 7 3+703 TS9-TS10 24/3/2022 13.60269 99.86134 Dry Soil 616 75.8 12 Low �จ�ะส��รวจ

53 8 3+727 TS9-TS10 24/3/2022 13.60273 99.86156 Dry Soil 610 35.2 6 Low

54 9 3+743 TS9-TS10 24/3/2022 13.60263 99.8617 Dry Soil 606 51.8 9 Low

55 10 3+760 TS9-TS10 25/3/2022 13.60268 99.86186 Dry Soil 601 38.5 6 Low

56 11 3+783 TS9-TS10 25/3/2022 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 22.0 4 Low

58 13 3+814 TS9-TS10 25/3/2022 13.60277 99.86235 Dry Soil 588 34.0 6 Low

59 14 3+826 TS9-TS10 25/3/2022 13.60277 99.86246 Dry Soil 585 26.6 5 Low

60 15 3+840 TS9-TS10 25/3/2022 13.60277 99.86259 Dry Soil 581 41.8 7 Low �จ�ะส��รวจ

61 16 3+858 TS9-TS10 25/3/2022 13.60277 99.86276 Dry Soil 577 9.6 2 Low

62 17 3+863 TS9-TS10 25/3/2022 13.60281 99.86281 Dry Soil 575 18.6 3 Low

63 18 3+874 TS9-TS10 25/3/2022 13.60279 99.86291 Dry Soil 573 24.8 4 Low

64 19 3+881 TS9-TS10 25/3/2022 13.60279 99.86298 Dry Soil 571 52.2 9 Low

65 20 3+911 TS9-TS10 25/3/2022 13.60279 99.86326 Dry Soil 563 62.4 11 Low

66 21 3+928 TS9-TS10 25/3/2022 13.6028 99.86342 Dry Soil 559 6.0 1 Low

67 22 3+942 TS9-TS10 25/3/2022 13.60283 99.86355 Dry Soil 556 34.8 6 Low

68 23 3+971 TS9-TS10 25/3/2022 13.60283 99.86382 Dry Soil 548 13.6 2 Low

69 1 3+997 TS10-TS11 28/3/2022 13.60287 99.86406 Dry Soil 514 81.0 16 Medium�จ�ะส��รวจ

70 2 4+013 TS10-TS11 28/3/2022 13.60288 99.86421 Dry Soil 515 32.6 6 Low

71 3 4+026 TS10-TS11 28/3/2022 13.60292 99.86433 Dry Soil 516 41.8 8 Low

72 4 4+042 TS10-TS11 28/3/2022 13.60291 99.86448 Dry Soil 517 62.8 12 Low

73 5 4+065 TS10-TS11 28/3/2022 13.60291 99.86469 Dry Soil 519 54.0 10 Low

74 6 4+085 TS10-TS11 28/3/2022 13.60293 99.86487 Dry Soil 520 90.0 17 Medium�จ�ะส��รวจ

75 7 4+106 TS10-TS11 28/3/2022 13.60292 99.86506 Dry Soil 522 95.8 18 Medium�จ�ะส��รวจ

76 8 4+150 TS10-TS11 28/3/2022 13.60295 99.86547 Dry Soil 525 102.0 19 Medium�จ�ะส��รวจ

77 9 4+224 TS10-TS11 28/3/2022 13.60303 99.86615 Dry Soil 530 30.6 6 Low

78 10 4+256 TS10-TS11 28/3/2022 13.60306 99.86645 Dry Soil 532 111.6 21 Medium�จ�ะส��รวจ

79 11 4+291 TS10-TS11 28/3/2022 13.60305 99.86677 Dry Soil 534 15.6 3 Low

80 12 4+314 TS10-TS11 28/3/2022 13.60304 99.86698 Dry Soil 536 100.0 19 Medium�จ�ะส��รวจ

81 13 4+362 TS10-TS11 28/3/2022 13.60317 99.86742 Dry Soil 539 182.0 34 Medium�จ�ะส��รวจ

82 14 4+419 TS10-TS11 30/3/2022 13.60321 99.86795 Dry Soil 543 29.0 5 Low

83 15 4+431 TS10-TS11 30/3/2022 13.6032 99.86806 Dry Soil 544 29.0 5 Low

84 16 4+448 TS10-TS11 30/3/2022 13.60319 99.86822 Dry Soil 545 40.2 7 Low

85 17 4+458 TS10-TS11 30/3/2022 13.60318 99.86831 Dry Soil 546 24.8 5 Low

86 18 4+541 TS10-TS11 30/3/2022 13.60323 99.86907 Dry Soil 551 175.2 32 Medium�จ�ะส��รวจ

87 1 4+598 TS11-TS12 28/3/2022 13.60332 99.86962 Dry Soil 572 7.6 1 Low

88 2 4+642 TS11-TS12 28/3/2022 13.60336 99.87003 Dry Soil 572 48.6 8 Low

89 3 4+670 TS11-TS12 28/3/2022 13.60335 99.87029 Dry Soil 578 31.2 5 Low

90 4 4+694 TS11-TS12 28/3/2022 13.60387 99.87051 Dry Soil 583 118.8 20 Medium�จ�ะส��รวจ
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91 5 4+723 TS11-TS12 29/3/2022 13.60341 99.87077 Dry Soil 589 50.6 9 Low

92 6 4+738 TS11-TS12 29/3/2022 13.60342 99.87091 Dry Soil 593 26.6 4 Low

93 7 4+795 TS11-TS12 29/3/2022 13.60348 99.87143 Dry Soil 605 18.8 3 Low

94 8 4+809 TS11-TS12 29/3/2022 13.6035 99.87156 Dry Soil 608 63 10 Low

95 9 4+855 TS11-TS12 29/3/2022 13.60353 99.87199 Dry Soil 618 43.6 7 Low

96 10 4+872 TS11-TS12 29/3/2022 13.60351 99.87214 Dry Soil 622 231.6 37 High �จ�ะส��รวจ

97 11 4+891 TS11-TS12 29/3/2022 13.60358 99.87231 Dry Soil 626 135.8 22 Medium�จ�ะส��รวจ

98 12 4+902 TS11-TS12 29/3/2022 13.6035 99.87242 Dry Soil 628 82.2 13 Low

99 1 4+919 TS12-BB3 29/3/2022 13.60351 99.8726 Dry Soil 634 27.6 4 Low

100 2 4+929 TS12-BB3 29/3/2022 13.60353 99.87269 Dry Soil 639 110.6 17 Medium�จ�ะส��รวจ

101 3 4+934 TS12-BB3 29/3/2022 13.60355 99.87273 Dry Soil 641 105.6 16 Medium�จ�ะส��รวจ

102 4 5+003 TS12-BB3 29/3/2022 13.6036 99.87337 Dry Soil 673 11.4 2 Low

103 5 5+036 TS12-BB3 29/3/2022 13.60366 99.87367 Dry Soil 689 13.2 2 Low

104 6 5+049 TS12-BB3 30/3/2022 13.60369 99.87379 Dry Soil 695 209.8 30 Medium�จ�ะส��รวจ

105 7 5+068 TS12-BB3 30/3/2022 13.60369 99.87396 Dry Soil 703 28.2 4 Low

106 8 5+083 TS12-BB3 30/3/2022 13.6037 99.8741 Dry Soil 710 12.6 2 Low

107 9 5+122 TS12-BB3 30/3/2022 13.60375 99.87446 Dry Soil 729 262.2 36 High �จ�ะส��รวจ

108 10 5+154 TS12-BB3 30/3/2022 13.60371 99.87476 Dry Soil 743 110.0 15 Low

109 11 5+162 TS12-BB3 30/3/2022 13.6037 99.87483 Dry Soil 747 59.0 8 Low

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 30/3/2022 13.6037 99.87519 Dry Soil 765 89.2 12 Low

112 14 5+213 TS12-BB3 30/3/2022 13.60379 99.87531 Dry Soil 771 114.2 15 Low

113 15 5+218 TS12-BB3 30/3/2022 13.6038 99.87535 Dry Soil 773 170.0 22 Medium�จ�ะส��รวจ

114 16 5+222 TS12-BB3 30/3/2022 13.60376 99.87535 Dry Soil 775 147.8 19 Medium�จ�ะส��รวจ

115 17 5+247 TS12-BB3 30/3/2022 13.60384 99.87562 Dry Soil 787 65.0 8 Low

116 18 5+269 TS12-BB3 30/3/2022 13.60387 99.87582 Dry Soil 797 102.0 13 Low

117 19 5+298 TS12-BB3 30/3/2022 13.60389 99.87609 Dry Soil 810 100.0 12 Low

118 1 5+332 BB3-TS13 31/3/2022 13.60395 99.87628 Dry Soil 825 104.4 13 Low

119 2 5+345 BB3-TS13 31/3/2022 13.60406 99.87625 Dry Soil 828 25.0 3 Low

120 3 5+358 BB3-TS13 31/3/2022 13.60417 99.87623 Dry Soil 832 140.0 17 Medium�จ�ะส��รวจ

121 4 5+381 BB3-TS13 31/3/2022 13.60438 99.87621 Dry Soil 838 160.0 19 Medium�จ�ะส��รวจ

122 5 5+405 BB3-TS13 31/3/2022 13.60459 99.87617 Dry Soil 845 36.0 4 Low

123 6 5+417 BB3-TS13 31/3/2022 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-TS13 31/3/2022 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 32.0 4 Low

128 11 5+494 BB3-TS13 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 31/3/2022 13.6055 99.87599 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 5+570 BB3-TS13 31/3/2022 13.60606 99.87588 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 5+597 BB3-TS13 31/3/2022 13.60631 99.87585 Dry Soil 898 22.0 2 Low

137 20 5+621 BB3-TS13 31/3/2022 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
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139 22 5+642 BB3-TS13 31/3/2022 13.60671 99.87575 Dry Soil 910 80.0 9 Low

140 23 5+653 BB3-TS13 31/3/2022 13.60681 99.87573 Dry Soil 913 64.0 7 Low

141 24 5+666 BB3-TS13 31/3/2022 13.60691 99.8757 Dry Soil 916 48.0 5 Low

142 1 5+700 TS13-TS14 2/4/2022 13.6072 99.87567 Dry Soil 660 50.0 8 Low

143 2 5+780 TS13-TS14 2/4/2022 13.6075 99.87604 Dry Soil 695 61.6 9 Low

144 3 5+803 TS13-TS14 2/4/2022 13.6075 99.87625 Dry Soil 705 75.0 11 Low

145 4 5+812 TS13-TS14 2/4/2022 13.60748 99.87633 Dry Soil 708 75.0 11 Low

146 5 5+829 TS13-TS14 2/4/2022 13.60753 99.87649 Dry Soil 716 50.0 7 Low

147 6 5+842 TS13-TS14 2/4/2022 13.60747 99.87661 Dry Soil 721 30.0 4 Low

148 7 5+847 TS13-TS14 2/4/2022 13.60747 99.87665 Dry Soil 723 15.8 2 Low

149 8 5+872 TS13-TS14 2/4/2022 13.60746 99.87688 Dry Soil 734 24.0 3 Low

150 9 5+885 TS13-TS14 2/4/2022 13.60747 99.877 Dry Soil 740 44.0 6 Low

151 10 5+897 TS13-TS14 2/4/2022 13.60747 99.87711 Dry Soil 745 44.6 6 Low

152 11 5+908 TS13-TS14 2/4/2022 13.60746 99.87721 Dry Soil 750 15.0 2 Low

153 12 5+923 TS13-TS14 2/4/2022 13.60747 99.87735 Dry Soil 756 40.0 5 Low

154 13 5+937 TS13-TS14 2/4/2022 13.60744 99.87748 Dry Soil 762 50.0 7 Low

155 14 5+943 TS13-TS14 2/4/2022 13.60749 99.87753 Dry Soil 765 24.0 3 Low

156 15 5+973 TS13-TS14 2/4/2022 13.60746 99.8778 Dry Soil 778 10.4 1 Low

157 16 5+985 TS13-TS14 2/4/2022 13.60747 99.87791 Dry Soil 783 317.2 41 High �จ�ะส��รวจ

158 17 6+032 TS13-TS14 2/4/2022 13.6075 99.87834 Dry Soil 803 5.2 1 Low �จ�ะส��รวจ

159 18 6+084 TS13-TS14 2/4/2022 13.60748 99.87882 Dry Soil 825 183.4 22 Medium�จ�ะส��รวจ

160 19 6+089 TS13-TS14 2/4/2022 13.60747 99.87887 Dry Soil 827 80.0 10 Low

161 20 6+094 TS13-TS14 2/4/2022 13.60747 99.87891 Dry Soil 830 150.0 18 Medium�จ�ะส��รวจ

162 21 6+106 TS13-TS14 2/4/2022 13.60745 99.87902 Dry Soil 835 70.0 8 Low

163 22 6+131 TS13-TS14 2/4/2022 13.60749 99.87925 Dry Soil 845 30.0 4 Low

164 23 6+143 TS13-TS14 2/4/2022 13.60748 99.87936 Dry Soil 851 40.0 5 Low

165 24 6+153 TS13-TS14 2/4/2022 13.60748 99.87945 Dry Soil 855 70.0 8 Low

166 25 6+164 TS13-TS14 2/4/2022 13.60746 99.87955 Dry Soil 860 10.0 1 Low

167 26 6+175 TS13-TS14 2/4/2022 13.60748 99.87965 Dry Soil 864 10.0 1 Low

168 27 6+187 TS13-TS14 2/4/2022 13.60748 99.87976 Dry Soil 870 65.4 8 Low

169 28 6+175 TS13-TS14 2/4/2022 13.60748 99.87965 Dry Soil 870 10.0 1 Low

170 29 6+223 TS13-TS14 2/4/2022 13.60749 99.88009 Dry Soil 885 36.0 4 Low

171 1 6+238 TS14-TS15 2/4/2022 13.6075 99.88023 Dry Soil 901 42.0 5 Low

172 2 6+254 TS14-TS15 2/4/2022 13.60752 99.88038 Dry Soil 927 125.0 13 Low

173 3 6+282 TS14-TS15 2/4/2022 13.6075 99.88064 Dry Soil 972 400.0 41 High �จ�ะส��รวจ

174 4 6+340 TS14-TS15 2/4/2022 13.60727 99.88108 Dry Soil 1,066 21.6 2 Low

175 5 6+384 TS14-TS15 2/4/2022 13.60723 99.88149 Dry Soil 1,138 70.0 6 Low

176 6 6+402 TS14-TS15 3/4/2022 13.60726 99.88166 Dry Soil 1,167 25.0 2 Low

177 7 6+417 TS14-TS15 3/4/2022 13.60728 99.8818 Dry Soil 1,191 27.0 2 Low

178 8 6+423 TS14-TS15 3/4/2022 13.60726 99.88186 Dry Soil 1,201 25.0 2 Low

179 9 6+430 TS14-TS15 3/4/2022 13.60726 99.88192 Dry Soil 1,213 20.0 2 Low

180 10 6+440 TS14-TS15 3/4/2022 13.60725 99.88197 Dry Soil 1,229 12.0 1 Low

181 11 6+462 TS14-TS15 3/4/2022 13.60725 99.88217 Dry Soil 1,264 15.0 1 Low

182 12 6+474 TS14-TS15 3/4/2022 13.60728 99.88228 Dry Soil 1,284 7.0 1 Low

183 13 6+487 TS14-TS15 3/4/2022 13.60727 99.8824 Dry Soil 1,305 30.0 2 Low

184 14 6+534 TS14-TS15 3/4/2022 13.60725 99.88283 Dry Soil 1,381 15.0 1 Low

185 15 6+558 TS14-TS15 3/4/2022 13.60726 99.88305 Dry Soil 1,420 80.0 6 Low

186 16 6+571 TS14-TS15 3/4/2022 13.60726 99.88317 Dry Soil 1,441 12.0 1 Low
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187 17 6+587 TS14-TS15 3/4/2022 13.60729 99.88331 Dry Soil 1,467 24.0 2 Low

188 18 6+605 TS14-TS15 3/4/2022 13.60726 99.88348 Dry Soil 1,497 30.0 2 Low

189 19 6+613 TS14-TS15 3/4/2022 13.60725 99.88355 Dry Soil 1,509 50.0 3 Low

190 20 6+636 TS14-TS15 3/4/2022 13.60727 99.88376 Dry Soil 1,547 44.0 3 Low

191 21 6+649 TS14-TS15 3/4/2022 13.60727 99.88388 Dry Soil 1,568 34.0 2 Low

192 22 6+665 TS14-TS15 3/4/2022 13.60726 99.88403 Dry Soil 1,594 40.0 3 Low

193 23 6+697 TS14-TS15 3/4/2022 13.60726 99.88433 Dry Soil 1,646 40.0 2 Low

194 24 6+706 TS14-TS15 3/4/2022 13.60726 99.88441 Dry Soil 1,660 180.0 11 Low

195 25 6+708 TS14-TS15 3/4/2022 13.60726 99.88443 Dry Soil 1,664 220.0 13 Low

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

Note/Comment :

2 April 2022SupervisorS.TanyaCPETest By
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ผลก�ร�จ���ก�บต�ว�ย��งด�น 

 
Station Section Date GPS(N) GPS(E) %IR Severity result remark
0+612 TS3-BB1 19/3/2022 13.60120 99.83418 11 Low ปกต���ม�พบคร�บน��ม�น - 

0+800 BB1-BB2 21/3/2022 13.60240 99.83514 8 Low ปกต���ม�พบคร�บน��ม�น - 

0+985 BB2-TS4 22/3/2022 13.60222 99.83681 33 Medium ปกต���ม�พบคร�บน��ม�น - 

1+119 TS4-TS5 22/3/2022 13.60205 99.83804 27 Medium ปกต���ม�พบคร�บน��ม�น - 

1+160 TS4-TS5 22/3/2022 13.60195 99.83840 17 Medium ปกต���ม�พบคร�บน��ม�น - 

1+213 TS4-TS5 18/3/2022 13.60184 99.83888 12 Low ปกต���ม�พบคร�บน��ม�น - 

1+505 TS5-TS6 18/3/2022 13.60129 99.84149 7 Low ปกต���ม�พบคร�บน��ม�น - 

2+591 TS7-TS8 23/3/2022 13.60181 99.85113 16 Medium ปกต���ม�พบคร�บน��ม�น - 

2+665 TS8-TS9 23/3/2022 13.60185 99.85179 18 Medium ปกต���ม�พบคร�บน��ม�น - 

2+591 TS7-TS8 23/3/2022 13.60181 99.85113 16 Medium ปกต���ม�พบคร�บน��ม�น - 

2+665 TS8-TS9 23/3/2022 13.60185 99.85179 18 Medium ปกต���ม�พบคร�บน��ม�น - 

3+703 TS9-TS10 24/3/2022 13.60269 99.86134 12 Low ปกต���ม�พบคร�บน��ม�น - 

3+840 TS9-TS10 25/3/2022 13.60277 99.86259 7 Low ปกต���ม�พบคร�บน��ม�น - 

3+997 TS10-TS11 28/3/2022 13.60287 99.86406 16 Medium ปกต���ม�พบคร�บน��ม�น - 

4+085 TS10-TS11 28/3/2022 13.60293 99.86487 17 Medium ปกต���ม�พบคร�บน��ม�น - 

4+106 TS10-TS11 28/3/2022 13.60292 99.86506 18 Medium ปกต���ม�พบคร�บน��ม�น - 

4+150 TS10-TS11 28/3/2022 13.60295 99.86547 19 Medium ปกต���ม�พบคร�บน��ม�น - 

4+256 TS10-TS11 28/3/2022 13.60306 99.86645 21 Medium ปกต���ม�พบคร�บน��ม�น - 

4+314 TS10-TS11 28/3/2022 13.60304 99.86698 19 Medium ปกต���ม�พบคร�บน��ม�น - 

4+362 TS10-TS11 28/3/2022 13.60317 99.86742 34 Medium ปกต���ม�พบคร�บน��ม�น - 

4+541 TS10-TS11 30/3/2022 13.60323 99.86907 32 Medium ปกต���ม�พบคร�บน��ม�น - 

4+694 TS11-TS12 28/3/2022 13.60387 99.87051 20 Medium ปกต���ม�พบคร�บน��ม�น - 

4+872 TS11-TS12 29/3/2022 13.60351 99.87214 37 High ปกต���ม�พบคร�บน��ม�น - 

4+891 TS11-TS12 29/3/2022 13.60358 99.87231 22 Medium ปกต���ม�พบคร�บน��ม�น - 

4+929 TS12-BB3 29/3/2022 13.60353 99.87269 17 Medium ปกต���ม�พบคร�บน��ม�น - 

4+934 TS12-BB3 29/3/2022 13.60355 99.87273 16 Medium ปกต���ม�พบคร�บน��ม�น - 

5+049 TS12-BB3 30/3/2022 13.60369 99.87379 30 Medium ปกต���ม�พบคร�บน��ม�น - 

5+122 TS12-BB3 30/3/2022 13.60375 99.87446 36 High ปกต���ม�พบคร�บน��ม�น - 

5+218 TS12-BB3 30/3/2022 13.6038 99.87535 22 Medium ปกต���ม�พบคร�บน��ม�น - 

5+222 TS12-BB3 30/3/2022 13.60376 99.87535 19 Medium ปกต���ม�พบคร�บน��ม�น - 

5+358 BB3-TS13 31/3/2022 13.60417 99.87623 17 Medium ปกต���ม�พบคร�บน��ม�น - 

5+381 BB3-TS13 31/3/2022 13.60438 99.87621 19 Medium ปกต���ม�พบคร�บน��ม�น - 

5+985 TS13-TS14 2/4/2022 13.60747 99.87791 41 High ปกต���ม�พบคร�บน��ม�น - 

6+084 TS13-TS14 2/4/2022 13.60748 99.87882 22 Medium ปกต���ม�พบคร�บน��ม�น - 

6+094 TS13-TS14 2/4/2022 13.60747 99.87891 18 Medium ปกต���ม�พบคร�บน��ม�น - 

6+282 TS14-TS15 2/4/2022 13.6075 99.88064 41 High ปกต���ม�พบคร�บน��ม�น - 

Ratchaburi Electricity Generating Co., Ltd.

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

Pimolraj, Bangbuathong, Nonthaburi 11110

ผลก�ร�จ���ก�บต�ว�ย��งด�น 
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เอกสารแนบที่ 1-12                                                                                                    
คู่มือการตรวจรับน้ำมันเตา  

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

เอกสารแนบที่ 1-13                                                                                               
เอกสารเส้นทางการเดินรถบริษัทขนส่งน้ำมัน และจดหมายแจง้ชุมชน 

 

 

 

 

 

 

 

 

 

 

 



 

ส่วนสื่อสารองค์กร 
โทร. 0 3271 9190-3, 9157-9/0 2978 5190-3    

บรษิทั ผลติไฟฟ้าราชบุร ีจ ากดั 
Ratchaburi Electricity Generating Co.,Ltd. 

128 หมู่ 6 ต ำบลพิกุลทอง 
อ ำเภอเมือง จงัหวดัรำชบุรี 70000 
โทรศพัท ์0 2978-5111, 032-719111 ต่อ 3210 
โทรสำร 0 2978-5110, 032-719110 

128 Moo 6 T.Phikhuntong 
A.Muang Ratchaburi 70000 Thailand 
Tel. 66 (0) 2978-5111, 0 3271-9111 Ext.3210 
Fax. 66 (0) 2978-5110, 0 3271-9110 

RG   0150/2566  
 

14 มีนาคม 2566 

เรื่อง  แจ้งข้อมูลการขนส่งน้ำมันเตาไปที่สถานีรับน้ำมันเตาเพชรเกษมของโรงไฟฟ้าราชบุรี 

เรียน นายกองค์การบริหารส่วนตำบลท่าราบและกำนันตำบลท่าราบ 

 ด้วย บริษัท ผลิตไฟฟ้าราชบุรี จำกัด (บริษัทฯ) ได้ดำเนินการสั่งซื้อน้ำมันเตาสำหรับใช้เป็น
เชื้อเพลิงสำรองในการผลิตกระแสไฟฟ้าของโรงไฟฟ้าพลังความร้อน จากบริษัท ผู้ขนส่งน้ำมัน โดยมีแผนจะ
จัดส่งน้ำมันเตา ปริมาณ 35 ล้านลิตร มาทำการสำรองที่สถานีรับน้ำมันเตา ซึ่งตั้งอยู่ริมถนนเพชรเกษม โดย
จะขนส่งน้ำมันเตาด้วยรถบรรทุกน้ำมัน ใช้เส้นทางถนนเพชรเกษม ตั้งแต่วันที่ 15 มีนาคม 2566 ถึง วันที่     
7 พฤษภาคม 2566 โดยจัดส่งวันจันทร์ถึงวันศุกร์ ระหว่างเวลา 06.00 – 21.00 น. และวันเสาร์ถึงวันอาทิตย์ 
ระหว่างเวลา 06.00 – 18.00 น. ทั้งนี้บริษัท ผู้ขนส่งน้ำมัน จะหยุดพักการส่งมอบน้ำมันเตาเป็นเวลา 5 วัน 
ตั้งแต่วันที่ 13 – 17 เมษายน 2566 ซึ่งอาจทำให้เกิดความไม่สะดวกต่อผู้ใช้เส้นทางดังกล่าว ทั้งนี้ บริษัทฯ 
ได้แจ้งไปยังบริษัท ผู้ขนส่งน้ำมัน ให้เข้มงวดในการใช้รถใช้ถนนอย่างระมัดระวัง โดยคำนึงถึงความปลอดภัย
ของประชาชนทั่วไปที่ใช้เส้นทางดังกล่าว  

จึงเรียนมาเพ่ือโปรดทราบและโปรดประชาสัมพันธ์ให้ประชาชนในพ้ืนที่ของท่านทราบด้วย  
จะขอบพระคุณยิ่ง  และขออภัยในความไมส่ะดวกมา ณ โอกาสนี้ด้วย 

  
 

 
 

 
 
            
 
 
       
 ผู้อำนวยการฝ่ายอาวุโส ฝ่ายองค์กรสัมพันธ์ 
      ทำการแทน กรรมการผู้จัดการ 

 
 
 

 

 

 

 

 

 



 

ส่วนสื่อสารองค์กร 
โทร. 0 3271 9190-3, 9157-9/0 2978 5190-3    

บรษิทั ผลติไฟฟ้าราชบุร ีจ ากดั 
Ratchaburi Electricity Generating Co.,Ltd. 

128 หมู่ 6 ต ำบลพิกุลทอง 
อ ำเภอเมือง จงัหวดัรำชบุรี 70000 
โทรศพัท ์0 2978-5111, 032-719111 ต่อ 3210 
โทรสำร 0 2978-5110, 032-719110 

128 Moo 6 T.Phikhuntong 
A.Muang Ratchaburi 70000 Thailand 
Tel. 66 (0) 2978-5111, 0 3271-9111 Ext.3210 
Fax. 66 (0) 2978-5110, 0 3271-9110 

RG   051/2566  
 

19 มกราคม 2566 

เรื่อง  แจ้งการเดินเครื่องโรงไฟฟ้าพลังความร้อนราชบุรีหน่วยที่ 2 ด้วยเชื้อเพลิงสำรอง(น้ำมันเตา) 

เรียน  ผู้ว่าราชการจังหวัดราชบุรี/นายอำเภอเมืองราชบุรี/ดำเนินสะดวก/โพธาราม/บางแพ/พลังงานจังหวัด
ราชบุรี/ประธานกลุ่มเครือข่ายโรงเรียนฯ/คณะผู้ตรวจการ โรงไฟฟ้าราชบุรี /นายกเทศมนตรี /นายก อบต./
กำนัน 9 ตำบล  

 ด้วย ศูนย์ควบคุมระบบกำลังไฟฟ้าแห่งชาติ การไฟฟ้าฝ่ายผลิตแห่งประเทศไทย  ได้สั่งการให้
โรงไฟฟ้าราชบุรีเดินเครื่องโรงไฟฟ้าพลังความร้อนราชบุรีหน่วยที่ 2 ด้วยเชื้อเพลิงน้ำมันเตา โดยมีแผนการ
เดินเครื่องผลิตกระแสไฟฟ้าด้วยเชื้อเพลิงน้ำมันเตา ตั้งแต่วันที่ 23 มกราคม 2566 เป็นต้นไป และหากมีการ
เปลี่ยนแปลงจะแจ้งให้ทราบเป็นระยะๆ  

ทั้งนี้ ในการเดินเครื่องผลิตกระแสไฟฟ้าด้วยเชื้อเพลิงน้ำมันเตา โรงไฟฟ้าราชบุรีจะเดินเครื่อง
ควบคู่ไปกับเครื่องกำจัดก๊าซซัลเฟอร์ไดออกไซด์ (Flue Gas Desulfurization : FGD)  ซึ่งบริษัทฯ ตระหนัก
และให้ความสำคัญกับชุมชนในเรื่องสิ่งแวดล้อม อาชีวอนามัยและความปลอดภัย ภายใต้มาตรฐาน 
ISO14001 และ ISO45001 ตามท่ีกำหนดไว้อย่างเคร่งครัด 

จึงเรียนมาเพ่ือโปรดทราบ 
  
 

 
 

 
 
            
 
 
       
 ผู้อำนวยการฝ่ายอาวุโส ฝ่ายองค์กรสัมพันธ์ 
        ทำการแทน กรรมการผู้จัดการ 

 
 
 

 

 



 



 

 

 

 

 

 

 

 

 

 

เอกสารแนบที่ 1-14                                                                                                 
สื่ออบรมกฎหมายจราจรในการขับขี่ผ่านเขตชุมชน และขั้นตอนการลงน้ำมันเตา 

 

 

 

 

 

 

 

 

 

 

 



สืÉออบรม กฏหมายจราจรในการขับขีÉ ผ่านเขตชุมชน 
และขัÊนตอนการลงนํÊามันเตา(โรงไฟฟ้าราชบุรี)) 

วัตถุประสงค์

▪ การใช้ความเร็วตามกฎหมายกําหนดและป้ายเขตชุมชน

▪ การขบัรถเชิงป้องกนัอุบัคเิหตุ 

▪ เส้นทางขนส่ง และ ข้อกาํหนดเรืÉองจุดพกัและจุดจอดรถ

▪ ข้อกําหนด ในเขตพืÊนทีÉลงนํÊามันเตา(โรงไฟฟ้าราชบุรี)   

▪ ขัÊนตอนการลงนํÊามันเตา(โรงไฟฟ้าราชบุรี) 

▪ มีความพร้อม ของรถขนส่งและ ความพร้อมของ พขร.

สืÉ ออบรม กฏหมายจราจรในการขับขีÉ ผ่านเขตชุมชน และขัÊนตอนการลงนํÊามันเตา(โรงไฟฟ้าราชบุรี) 





เส้นทาง จากคลังเอสโซ่ศรีราชา ถึง โรงไฟฟ้า จ.ราชบุรี

ใช้เส้นทางศรรีาชา บางนา-ตราด – พระราม สมุทรสมคราม อ.วงัมะนาว – ราชบุร ี
หมายเหตุ รถขนส่งวตัถุอนัตราย
ห้ามวิÉงเวลา 06.00 - 09.00 น. และเวลา 15.00 - 20.00 น. เว้นวนัหยุดราชการ  

เขตติดเวลาห้ามว ิÉง ก.ม.



ขับรถไปบนถนนเพชรเกษม (มุ่งหน้านครปฐม) จะผ่านศูนยบ์ริการโตโยตา้ เป็นระยะทางอกี
ประมาณ 3 กิโลเมตรจะถงึลูกค้า  และ มีป้ายเมเจอร ์ก่อนถึงโค้งทางเข้า โรงไฟฟ้า

สถานทีÉตัÊง/ทางเข้า  จดุสงัเกตเุมืÉอใกล้ถงึจะอยู่ช่วงโค้ง

ฝัÉ งขวามอื (ตรงข้าม)จะเป็นปัËม ฝัÉ งซ้ายจะเป็นลานจอดรถบรรทกุ



วางตาํแหน่งรถใหเ้ผืÉอทางเข้าเป็นโค้งหกัศอก และอยู่ในช่วงโค้งของถนนใหญ่ (ระวังรถแซงซ้าย)

สถานทีÉตัÊง/ทางเข้า  จดุสงัเกตุเมืÉอใกล้ถึงจะอยู่ช่วงโค้ง (จุดสังเกตุมีสะพานลอยข้ามถนนข้างหน้า)

ปากทางเข้า/ออก ลูกคา้เป็นทางหักศอก ประกอบกับเป็นช่วงทางโค้งอาจทาํใหร้ถทีÉวิÉงมาเบรกไม่ทัน
จนเกิดการเฉีÉยวชนกันได้ รวมถงึทา้ยรถไปเกีÉยวกับราวกัÊน

ถนนกว้าง 8 เมตร



วันจันทร์-ศุกร ์รับนํÊามัน
เวลา 06.00-21.00 น.

วันเสาร-์อาทิตย ์และหยุด
นักขัตฤกษ ์รับนํÊามัน
เวลา 06.00-18.00 น.
ความเร็วไม่เกิน กม. ชม.

เกณฑก์าํหนดเวลาทีÉกาํหนด นับจากรถผ่านเข้าประตูรปภ.มาเทา่นัÊน ถา้นอกเหนือเวลาดงักล่าวรถ
ตอ้งจอดรอข้างนอกเทา่นัÊนจนถงึเวลาทีÉกาํหนด

รปภ.จะจดชืÉอ นามสกุล และตรวจใบขบัขีÉพขร. (ใบขับขีÉตอ้งไม่หมดอาย ุหากหมดอายุต้องแนบ
ใบประกาศกฎกระทรวงทีÉแจง้บังคับใช้ช่วงโควิดไป)
รปภ.จะจดหมายเลขทะเบียนรถ

ช่วงเวลารบันํÊามนั / ขั ÊนตอนทีÉป้อม รปภ.

ช่วงเวลารบันํÊามนั / ขั ÊนตอนทีÉป้อม รปภ. (กรณีไปไม่ทนั หรือ ไปก่อนเวลา)

ต้องจอดรถบรรทุก ชิดซ้าย (กรอบสีแดง) และท้ายแถวทีÉจอดจะตอ้งไม่เลยไปบนถนน



จุดพักพขร.

เดินรถทางเดียวทัÊงหมด 
ความเร็วไม่เกิน 20 
เมืÉอผ่าน รปภ.มาแล้วสามารถเอารถเข้ามาจอดรอทีÉข้างในได้ ระหว่างรอการลูกค้าดาํเนินการตาม
ขัÊนตอน

ป้อม รปภ.จุดเริÉมกระบวนการ

แผนผังการเดินรถภายใน

แผนผงัการเดินรถภายใน (พืÊนทีÉจอดรถภายใน)

เมืÉอผ่าน รปภ.มาแล้วสามารถเอารถเข้ามาจอดรอทีÉข้าง
ในได ้ระหว่างรอการลูกค้าดาํเนินการตามขัÊนตอน



ขอ้เสนอแนะ/ความตอ้งการ จากลูกคา้
ลูกคา้ตอ้งการเอกสารใบ ของนํÊามันติดมากับรถเลย
พขร.ตอ้งสวมใส่หนา้กากอนามัยตลอดเวลาและใบขออนุญาตเดินทางสาํหรบัพขร.แต่ละคน (ไม่ตอ้งมี
ผลตรวจ ,ไม่กาํหนดว่าตอ้งฉีดวัคซีน)
ผูข้นส่งตอ้งเตรียม ขี ÊเลืÉอยสาํหรบัซับนํÊามันทีÉรัÉวไหล (ไม่เอาทราย),เศษผา้เช็ดทาํความสะอาด,แผ่นซับ 
รวมถึงนํÊามันและถุงดาํเก็บขยะเหล่านี Êมาเอง
เนน้ในเรืÉองของยางรถขนส่งตอ้งพรอ้มไม่ใหม้าเกิดเหตุระเบิดในพืÊนทีÉอีก (ในอดีตเคยมีเหตุยางระเบิด
ขณะลงนํÊามันเกือบทาํใหเ้จา้หนา้ทีÉบาดเจ็บ) และเรืÉองของนํÊามันเครืÉองรัÉวซึมตา่งๆ โดยจะมีการตรวจตาม 

ทุกครัÊง
พขร.ตอ้งไม่ไปยุ่งเกีÉยวกับการเปิด/ปิดปัËมต่างๆโดยเด็ดขาด (ใหพ้ขร.ควบคุมเฉพาะในส่วนของตัวรถ
ขนส่งเมืÉอเจา้หนา้ทีÉสัÉงเท่านัÊน) ส่วนทีÉเหลือทางลูกคา้จะเป็นคน เอง
ไม่อยากใหเ้กิดเหตุการรัÉวไหล/หกลน้ของผลิตภัณฑใ์นพืÊนทีÉ
มีจัดพักผ่อนให ้พรอ้มหอ้งนํÊา และไฟฟ้าแต่ผูข้นส่งตอ้งเตรียมอุปกรณ์มาเอง (หา้มมกีารดืÉมน ํÊาจากแกว้
เดียวกันโดยเด็ดขาด ใหเ้ตรียมของส่วนตัวมาเองเพืÉอป้องกันโควิด)

จอดรถบริเวณจุดรอลงนํÊามัน 

ดงึเบรกมือ ปลดเกยีร์ว่าง ดบัเครืÉองยนต์ และอุปกรณ์ไฟฟ้าทุกชนิด ปิดกระจกและล็อคประ
ตู้ห้องโดยสาร

ลงรถแบบ 3 จุด พร้อมอุปกรณ์  PPE ตรวจความปลอดภัยโดยรอบ
วางขอนหนุนล้อ วางกรวยจราจร วางถงัดบัเพลงิ



 แสดงตนพร้อมทัÊงนําส่งเอกสารในการจัดส่ง (ตัÌว) ให้กับผู้รับ
นํÊามัน โดยตรวจสอบสถานทีÉรับนํÊามันต้องตรงกับทีÉระบุในตัÌว 
โดย พขร. กล่าวทักทาย ดังนีÊ 

 “สวัสดีครับทีÉนีÉสถานีรับนํÊามันเตา บ.ไฟฟ้าราชบุรีหรือเปล่า
ครับ ผมนํานํÊามันเตาจํานวน….มาส่ง กรุณาตรวจสอบเอกสาร
ด้วยครับ”  

*** การกล่าวคาํทกัทาย  เพืÉอป้องกนัการส่งผิดสถานี

แบบฟอร์มตรวจรถขนส่ง

ตัวอย่างแบบฟอร์ม



2. ตรวจเอกสารสภาพซีลและหมายเลขซีล

❖พขร.ร่วมกบัเจ้าหน้าทีÉรับนํÊามนัตรวจสอบซีลทีÉวาล์วจ่ายด้านล่าง  อยู่ในสภาพดี  แน่น
หนา ไม่ถูกแกะ/ตดัมาก่อนหมายเลขซีลทุกจุดตรงกบัทีÉระบุในใบส่งสินค้า

❖พขร. ต้องไม่ดงึซีลออกก่อนทีÉเจ้าหน้าทีÉรับนํÊามันมาตรวจรับอนุญาตจากเจ้าหน้าทีÉรับ
นํÊามันให้ดึงเท่านัÊน

1. เตรียมรถ ในช่องทีÉ 5-6 เท่านัÊน
2. ตรวจเอกสารสภาพซีลและหมายเลขซีล
3. ตรวจสอบปริมาณนํÊามันในถังรับก่อนลงนํÊามัน
4. ตรวจสอบชนิดนํÊามันและสิÉงเจือปน
5. นํารถเข้าไลน์รับ ต่อท่อและควบคุมการลงนํÊามนั
6. ตรวจนํÊามันค้างถังเดรนนํÊามันค้างถัง
7. ตรวจสอบปริมาณนํÊามันในถังหลังลงนํÊามัน การปฏิบัติหลังลงนํÊามันเสร็จ
8. ตรวจรับนํÊามนัขัÊนสุดท้ายตรวจสอบเอกสารเซ็นรับ เกบ็อุปกรณ์

การลงนํÊามนัในสถานีบริการมีขั Êนตอนการปฏิบติังานแบ่งเป็นดงัต่อไปนีÊ



1. นํารถเข้าช่อง ทีÉ 6,5 ก่อนเพืÉอให้เจ้าหน้าทีÉ 
2. ตรวจซีล,ตัวอย่างเพืÉอวดัคุณภาพนํÊามนั และตรวจสภาพรถ (ตาม Check List)

ช่องกว้าง 4.30 เมตร

ขัÊนตอนการลงนํÊามัน

ขัÊนตอนการลงนํÊามัน

3. เจ้าหน้าทีÉจะแจ้ง ไลน์ทีÉจะให้ไปลงนํÊามัน (มี 2 ไลน์ A/B และจะลงทีละไลน์เท่านัÊนไม่มีการ
สลับไลน์) และถังทีÉจะให้ไปลง พขร.ต้องมาพลิกป้าย ในไลน์และหมายเลขถังทีÉตวัเองต้องไป
ลงนํÊามัน

ก่อน พลิกป้าย หลัง พลิกป้าย



ขัÊนตอนการลงนํÊามัน (ทางเข้าช่องและถังรับ)

ทางเข้าแต่ละช่องจะมีป้ายกํากับบอกหมายเลขถังอยู่

ขัÊนตอนการลงนํÊามัน ช่องและถังรับ

➢ ถังรับความจุสูงสุด 40,000 ลิตร (รับนํÊามันสูงสุด 32,000 ลิตร ถ้าเตม็ปัËมจะตัดการ
ทาํงานอัตโนมัต และจะตอ้งย้ายไปลงถังอืÉน)

➢ แตล่ะช่องจะมทีัÊงหมด ไลน์ ๆละ ถัง รวม ถัง
➢ รวม ช่อง  ไลน์ ถัง

ปัÊม

ทางเดนิรถ

ปัÊม



ขัÊนตอนการลงนํÊามัน (ถังรับ)

ตัวอย่าง รูปถงัรับมีหมายเลขระบุไว้ชัดเจน

ขัÊนตอนการลงนํÊามัน

4. เมืÉอผา่น ตรวจซีล,ตวัอย่างเพืÉอวดัคุณภาพนํÊามัน และตรวจสภาพรถ (ตาม Check List) 
แล้วพขร.ต้องวนรถ (ไปทางขวามือ) เพืÉอไปเข้า ไลน์และช่อง ทีÉเจ้าหน้าทีÉแจ้งให้ไปลงนํÊามัน



ขัÊนตอนการลงนํÊามัน

5. เมืÉอมาจอดรถยังจุดทีÉจะลงนํÊามันแล้ว ใหพ้ขรปฏบิตัดิงันีÊ
- ดบัเครืÉองยนต ์ขึÊนเบรกมือ

ลงมาวางขอนหนุนล้อให้เรียบร้อย
คีบสายดนิของลูกคา้เข้าทีÉตวัรถ
นาํถงัทีÉลูกค้าเตรียมไว้ใหม้ารองนํÊามัน
ตอ่สายสูบถา่ยของลูกคา้ 2 เส้นเข้าทีÉตวัรถ

จากนัÊนใหร้อคาํสัÉงเข้าหน้าทีÉเพืÉอ เปิด/ปิดวาวลท์ีÉตวัรถเทา่นัÊน ส่วนอืÉนทางลูกคา้จะเป็น
ผู้ดาํเนินการเอง

การต่อท่อรบัทีÉถกูต้อง
ต้องต่อสาย เส้น เข้ากบัท่อรถทั Êงสองท่อ

การต่อท่อรบั



การต่อท่อรบั
การต่อท่อทีÉไม่ถกูต้อง

อีกท่อไม่ได้ต่อ

ต่อท่อเพยีงจุดเดียว

6. เมืÉอลงนํÊามันเสร็จเรียบร้อยแล้ว ให้พขร.ขับรถ (ไปทางขวามือ) เพืÉอไปเข้าช่อง ทีÉ 6,5 อีกครัÊง

ขั ÊนตอนการลงนํÊามนั



ขัÊนตอนการลงนํÊามัน

6. นํารถเข้าช่อง ทีÉ 6,5 เพืÉอให้เจ้าหน้าทีÉตรวจสอบนํÊามันคงเหลือจากหลังถัง (ส่วนพขร.
เดรนนํÊามันทีÉเหลือใส่ภาชนะทีÉเจ้าหน้าทีÉจัดเตรียมไว้ให้) อาจจะต้องมีการใช้ไม้กวาดหากมีนํÊามัน
เหลือค้างรถ จนแล้วเสร็จจึงนํารถออกไป

ตรวจรบัขั Êนตอนสุดท้าย
ตรวจสอบเอกสารขนส่งรายเซ็นและ
นําเอกสารสําหรบัขนส่ง(สเีหลือง)
นํากลบั

ขัÊนตอนการลงนํÊามัน



มอีาคารจุดพกัผ่อนให้ พร้อมห้องนํÊา และ
ไฟฟ้าทางพงษ์ระว ีต้องเตรยีมอุปกรณ์ไฟฟ้า
ไปเองดงันีÊ

ตู้นํÊาร้อน/เย็น (ให้จดัเตรยีมมาเอง)
ถงันํÊาดืÉมให้พอเพยีง
พดัลม (แนะนําพดัลมอุตสาหกรรม)
กาแฟ/ขนม
ถุงดําใส่ขยะ
ช่วงโควดิ เพืÉอลดการแพร่เชืÊอ งดรายการ 

ให้ จดัเตรยีมมาเอง

พอออกจากลูกคา้มาประมาณ 300 เมตร จะมีจุดกลับรถ ไม่แนะนําเนืÉองจากจุดดงักล่าวเนืÉองจาก
กระชัÊนชิดเกินไปประกอบกับเป็นช่วงทางโค้งอาจทาํใหร้ถทีÉวิÉงมาเบรกไม่ทนัจนเกดิการเฉีÉยวชนกันได้



จะมีจุดกลับรถห่างออกไปอีกประมาณ กิโลเมตร ก่อนถงึบริษัท โมเดริน์ เอ สตลี ซึÉงรถใหญ่
สามารถกลับรถทีÉจดุดงักล่าวได้

Safety ปลอดภัย 
Quality         ได้คุณภาพ 
Quantity         เต็มจํานวน 

On time          ตรงเวลา 
Service mind    บริการด้วยใจ 

PRV034/920/2019                                                                                               แกไ้ขครัÊ งทีÉ 01
9/12/2019

***กรณทีีÉเห็นว่าไม่ปลอดภัย ให้ใช้นโยบายหยุดการทาํงาน (Stop work Policy)***

การลงนํÊามันต้องปฏิบัติตามขัÊนตอนอย่างเคร่งครัด  ทัÊงนีÊเพืÉอ....






