Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manuall
(1.0) INTRODUCTION

Steel when immersed or covered in water has a tendency to corrode (or rust) as the oxidized form
is more stable than the metal.

Because of this, precaution must be taken to stop or minimize the corrosion reaction to an
acceptable level consistent with the design life of the structure. This is normally achieved by the
use of protective coatings which control the corrosion reaction by isolating the steel from its
surrounding environment.

However, it is not practical to achieve a perfect coating and coating damage will always occur
with time. Because of this, corrosion may occur at imperfections in the paint coating, causing
further deterioration in the coating as well as loss of metal.

As aresult of this, the coating defects must be rectified by periodic maintenance or an additional
method of protection used to prevent this deterioration and corrosion occurring. This additional
protection is achieved by the cathodic protection system.

9 (2.0) CORROSION AND CATHODIC PROTECTION

Corrosion is an electrochemical process in that it is accompanied by a flow of electrical current.

Corrosion occurs on the surface of metals at active areas known as anodes, which are electrically
continuous with less active or passive areas known as cathodes. The electric current flows from
the anode through the electrolyte to the cathode, with the circuit being completed by the electrical
continuity between the cathode and anode. In practice anodes and cathodes are generally part
of the same metallic surface and individual anodic areas may be small.

In applying cathodic protection an external current is applied to the surface so that the entire
surface to be protected acts as a cathode. This involves the use of an auxiliary anode and when
the current flow from this anode is sufficient, no part of the structure acts.as an anode.

An external source of direct current such as a transformer rectifier is used in conjunction with
‘ an anode consisting of material with a very slow corrosion rate.

While it is the flow of current which achieves the cathodic protection of the surface it is
impractical to measure these currents over individual anodic areas to determine when cathodic
protection has been achieved. However, with the flow of cathodic protection current, the
structure becomes more negative with respect to the surrounding electrolyte. Because of this,
it is possible to state values of metal/electrolyte potential at which corrosion does not occur. This
metal/electrolyte potential is generally measured against a standard reference electrode which
allows a reproducible potential at which corrosion does not occur to be quoted.
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Cathodic Protection System - S5 43.44 - Aspley to Banyo - Trunk Water Main - OM Manuall

(3.0) MAINS DETAILS

Size: 1370 mm, 910mm, 755mm &600mm Dia mild steel cement lined.
Coating;: Tar Epoxy.

Length: Appox 7.4 Km.

Location: ‘From Valve 370 at Aspley Water Pumping Station to Valve 777 at the

corner of St. Vincent Rd. and Royal Pde. Banyo.

Construction
Drawings:
486/1/22-CCO0024E Cathodic Protection Standard Switchboard Cabinet .
486/1/22-AA1TO001E Cathodic Protection Test Points
. 486/4/6 -WMO001 Aspley to Banyo Trunk Water Main

CP System Details.
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

\

CATHODIC PROTECTION DETAILS
Type of Cathodic Protection: Impressed Current.

Rectifier: Special 32 Volt, 25 amp direct current output enclosed in a stainless
steel switchboard. This system has 2 rectifiers installed. One rectifier is in
Blinzinger Rd. and has a 240V supply from Energex Pole N0.19207 located in
Blinzinger Rd.Banyo. The second rectifier is adjacent to the toilet block in Ellison
Rd. Chermside and has a 240V supply from this block.

Cathode: One cathode point is located on the 600 mm dia mains, opposite test
point No.13 in Kelly Rd. Banyo. The second cathode point is located on the 910
mm dia mains in Ellison Rd. opposite Boulter St. Aspley. The cathode point is
where the cabling from the rectifier is attached to the structure under cathodic
protection.

Anodes: Four 1500 x 75Smm silicone iron anodes were installed approximately
120 metres from the trunk mains, in a vertical bed 10 metres deep, at the corner
of Elliott Rd.& Blinzinger Rd.Banyo. At the second location,in Marchant Park
Aspley, five 1500 x 75mm anodes were installed approx.150 metres from the
trunk mains, in a vertical bed 3 metres deep.The anodes are backfilled with
cokebreeze thereby improving anode — ground resistance. The anodes are
identified by a marker post and label. See layout drawing.

Test Points: Test points are installed on cathodically protected structures to
enable testing to ensure full protection of the mains. On these mains fitteen test
points have been installed on the trunk main which can be identified from the
layout drawing.

Associated Drawings:
Cathodic Protection Test Point Details - 486/1/22-AA1T0001E
Standard Rectifier Wiring Diagram - 486/6/25-AA1C0021E

Associated Standards:

AS 3000 1991 Australia Wiring Rules

AS 2832.1 1991 Pipes, Cables, Ducts, Guide to Cathodic Protection,
Part One.

Government Regulations:
Queensland Electricity Acts and Regulations.
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manuall

PERFORMED TESTING

(1)  Natural Potential Survey.

(2)  Testing of Insulated Flanges, Joints.

(3)  Soil Resistance Testing.

(4)  Current Drain Survey.

(5)  Pipe Coating Anomaly Survey.

(6)  Rectifier Loop Resistance.

(7)  Foreign Structure Interference Survey and Mitigation.

(8)  Final Potential Survey and Commissioning.
CONCLUSION

Full Cathodic protection has been achieved on this section of trunk mains. The
cathodic protection system is registered with the Electrical Safety Office,

Department of Mines and Energy, and has approval to operate.

MAINTENANCE

The cathodic protection system is maintained on a monthly basis after
commissioning. These checks involve testing rectifier operation and recording
of pipe to soil potentials.

Active 21/07/2015
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manuall

25th July, 1999.
Electrical Engineering Unit.
Cathodic Protection

CPS Monthly Maintenance Details.

Required:

1/ Notify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying.

Labour:

One tradesperson, one vehicle. 20 minutes per site.
Procedure:

1/ Identify installation.

2/ Check system for operation.

3/ Record voltmeter.

4/ Record ammeter.

5/ Comments.
6/ Log entry.
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manuall

25th July, 1999.
Electrical Engineering Unit.
Cathodic Protection

CPS 6 Monthly Maintenance Details.

Required:

1/ Notify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying.

3/ Set of tools. (Electricians)

4/ Multimeter. _

5/ DC clampmeter.

6/ Copper sulphate reference cell and leads.

7/ Cleaning equipment.

8/ Gatic cover lifters.

Labour:

One tradesperson electrical, one laborer, one vehicle.
Two hours per site.

Procedure:

1/ Identify system.
2/ Check system for operation.
3/ Record voltmeter.
4/ Record ammeter.
5/ Record "on" potentials for all test points.
6/ Record "instant off" potentials for all test points.
7/ Record "off" potentials for all test points.
8/ Perform loop resistance and record.

‘ 9/ Check and record anode string currents.
10/ Comments. ’
11/ Log entry.
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Cathodic Protection System =S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

25th July, 1999.
Electrical Engincering Unit.
Cathodic Protection

CPS 60 Monthly Maintenance Details.

Required:

1/ Notify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying.
3/ Set of tools. (Electricians)
4/ Multimeter.
5/ DC clampmeter.
6/ Copper sulphate reference cell and leads.
7/ Cleaning equipment.
8/ Gatic cover lifters.
o 9/ Rectifier load bank.
10/ PCS2000 Detection Equipment.

Labour:

One tradesperson electrical, one laborer, one vehicle.
Eight hours per site.

Procedure:

1/ Identify system.
2/ Check system for operation.
3/ Record voltmeter.
4/ Record ammeter. '
5/ Record "on" potentials for all test points.
6/ Record "instant off" potentials for all test points.
‘ 7/ Record "off" potentials for all test points.
8/ Perform loop resistance and record.
9/ Check and record anode string currents.
10/ Load test rectifier for 10 minutes.
11/ Check all switchboard and testpoint terminals for tightness.
12/ Check all switchboard and testpoints are labelled and I.D. tags attached.
13/ Check plans are correctly drawn and modify if necessary.
14/ Remove and inspect anodes.
15/ Recheck all interference (CPS) bleeds.
16/ Pipecamp structure if applicable.
17/ Apply to reregister system if applicable
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

Electrical Engineering Unit

Brisbane Water Engineering Services

Cathodic Protection System Potential Recording Form

CP Form No. 23

Project =~ ASPLEY/BANYQ. TRUNK MAINS S5, $43, S44.

Date 22nd Feb. 1999

Test Point |Distances |Potentials to CuSO4 Resistivities
number to T.P. Natural Off On at 2 metres
| (metres) (mV) (mV) (mV) (ohm.metres)
1 0 -440 -650 -850 108
2 400 -465 -805 -930 31.6
3 900 -528 -817 -933 3.5
4 - 1600 -520 -680 -840 33.9
5 2000 -454 -780 -1125 7.5
6 2600 -595 -807 -1017 14.3
‘ 7 3100 -470 -800 -1094 13.8
8 3650 -490 -755 -995 62.4
9 4230 -542 -750 -977 62.4
10 4770 -535 -865 -1065 7.7
11 5280 -510 -935 -1077 7
12 5900 -590 -850 -1090 4.5
13 6400 -528 -825 -1200 31.4
R 14 6900 -535 -887 -1040 2.3
15 7400 -549 -780 -1005 4

Graph of potentials and resistivity vs pipelength
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Rectifiers located at 2000M and 5900M
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839
5 Bunya Street
Electrical Engineering Unit Eagle Farm Q 4009

Cathodic Protection System Loop Resistance  Ellison Road Rectifier. CPS166

Date: 20th JUNE 1999

Cathodic Protection System: Aspley to Banyo Trunk Main S5,843 &S44
System Operating Volts 13.5 System Operating amp 13
Test Voltage: Test Current:

volts

Loop Resisntance
. - | (ohms)

0.857143

Graph of System voltage vs current.
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839
5 Bunya Street
Electrical Engineering Unit Eagle Farm Q 4009

Cathodic Protection System Loop Resistance  Blinzinger Road Rectifier. CPS155
Date: 20th JUNE 1999

Cathodic Protection System: Aspley to Banyo Trunk Main S5,S43 &S44
System Operating Volts 6 System Operating amp 6
Test Voltage: Test Current:

| (volts (amps)

Loop Resistance

‘ (ohms)

0.666667

Graph of System voltage vs current.
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Facsimile wm ﬂ

sy
e

To Jeff Say A Technolagy Services
T Extemal Plant Technology

h‘v

. Locked Bag 3583
Company Brisbane Water - Brisbane ]

Brisbane ' . QLD 9008
-+ Australia
Facsimile 34030271
- Telephone 07 38874879

From J. J. Mc Monagle . :Facsimile 07 32360541
PTTO2 '
Subject Interference tests -
Date 23 June 1999 S
File 330/11/139 Total Pages 4 Lok
Attention
Jeff,

The attached sheets show the test results of interference tests completed on 22/06/99
at three of your new C.P. installations.

ADVERSE Interference above +10 mv was found*at five locations as per the attached
sheets but due to the protection levels on the Telstra cable being more negative than
your pipe line potentials I consider it impractical for Brisbane Water to mitigate this
adverse interference economically and Telstra is prepared to accept this level of
interference provided the output of the-Marchant park ICU does not exceed 15 Amps
and the Blizinger Rd ICU at the Virginia golf club does not exceed 10 Amps.

No interference was found due to the installation at Hockings St. South Brisbane and
Telstra offers no objection to the operation of this system at the authorised operating
current.

I have also sent results of tests conducted during march 1999 on the C.P. Systems
connected to the Waste Line for the XXXX Brewery which showed no-adverse
interference.

Thank you for the opportunity to carry out these tests and for the continuing co
operative arrangement that exists between Telstra and Brisbanc Water.

/ Aoy~ Prrosray e

J.J McMonagle

for National Manager
’-‘:éxtemal Plant Tcchnology

gormaton contained In this facsimile message Is confidential. It is only intended for the recipient named above.  Talstra Corporation Limited
u are not the intanded recipient any use. disclasure, or copying of this facsimile is unauthorised and prohibéted. #f - ACN 051 775 556

have recaivad this tacsimile in error, please notify us sa that arrangements can be made for Its retrieval or . .
Telstra Corporation Limited

—dastruckion.
Official Partner ACN 051 775 556
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. e :'Edfhé:éiE'P'roteETion System - S5 43 44 Aspleyfo Bonyo Trunk WdTér.:l\;i(;in-: OMMonuoI T
24-JUN. " 99 (THU) 08:42 ENERGEX FIELD TESTS TEL:61 7 34075496 P. 001

___22/[]6_'99 12:43 2480839 E/F ELEC W/SHOP  -->0p34075456 Pg. 0t
mm—" .

TECHNOLOGY SERVICES —

Brisbane Water Enginasering Ssrvicas ’ =

i Manager, Nick Inskip ? ¢ {mat, 31007; Br leane S

-
I

[l ] Electrical Co-ordinator, Kerry McGavern v/ (ex. 31B38) W e A
el Facamiic (ext. 31838) ate':ﬁ

Mechanical Co-ordinator, Duncan Berrie (sxt. 31843)
CA Cc-ardinstor, Paui Tuckay (ext. 31541)
Water Metera Ca-ordinater, Den Creak (e, 31842)
FACSIMILE
|
To: Boh Bell ‘ From: John Taylor BCC E/FARM
Company: Energex Phone: 34031840
Fax. No.: 34075496 Date: 21/6/99
‘ Pages: <}
Subject: Test results for Aspley to Banyo Trunk Mains.

Please find attached interference test results for application for licence to operare a cathodic
pratection system,

The rectifiers are located in Blinzinger Rd. near the corner with Kelly Rd. Banyo and the

anode bed at the corner of Blinzinger Rd. and Elliott Rd.The second rectifier is located in
Ellison Rd. opposite Boulter 8t. Aspley with the anode bed in Marchant Park.

Please sign one of the lines below and return via fax at 34031859,
Do you accept the results --e----m-e-svnseen Yes signed Mﬂﬂ/ Darf2</ &, o

Do you require witness testing. ------------ Yes signed _Date

Regards

John Taylor.
CP Technict

PROUD TO BE A BUSINESS OF BRISBANE CITY

a TEEVWES BLANKA BHELL 0OC onTacT  ERAY
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 21
Electrical Engineering Unit |
Insulated Joint Testing Details Form
AX iy
project larehosat. O, Rurmp.s® ENIh “pate LU 23206
DESCRIPTION -
| MAINS DETAILS: - |

LOCATIONS: EllisSon LA Puwvmyp ST

SIZE: alve saa9

MATERIAL: Meid C+eel

COATING: TTE

VALVE No. '$99
IN GROUND TESTING

- ~ BOLT TO FLANGE RESISTANCE: AU Ballt 7 2000

NUMBER OF BOLT:

12
FLANGE TO FLANGE RESISTANCE: [o6 MO

POTENTIAL DIFFERENCE TO REFERENCE CELL:

- PROTECTED SIDE: e

INSULATION CHECKER MODEL 702: . N/A .

Y V
mv

UNPROTECTED SIDE: — 3%

' |ABOVE TESTING

BOLT TO FLANGE RESISTANCE:

NUMBER OF BOLTS:

FLANGE TO FLANGE RESISTANCE:

—

COMMENTS / LOCATION DRAWING

Par
St

Vu‘\)(.-

$a9

j”fio ~n_ R

TESTED BY ......... C.Shysd..

Revision 09/28/95

Q-Pulse |d TMS1298 Active 21/07/2015
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 28

Electrical Engineering Unit

Cathoqic Protection Bleed Point Details Form

Project UobgH/LIU‘ ................... | Date (LUF‘}"OQ .....
Bleed Location 77’7\9"(/1\0\:\‘1' ....... () K _ CPB No. L Do

FOREIGN STRUCTUREOWNER: _[Jritbene (wattnt

F.S. LOCATION:  Wavrchant 0K Ellison RS
F.S. IDENTIFICATION: | Velve 3€5 . |

..~ |REFERENCE POTENTIALS TO F.S. PRIOR TO BLEED CONNECTION:

& |REFERENCE TYPE: .Quw S
POTENTIAL OFF: =3y ON: =70 SW: +7Fimv
BLEED TYPE: _1Co m 5 ejitdéol = ©-15 5\
BLEED MATERIAL: | | |
BLEED WEIGHT:
BLEED O/C POTENTIAL:  lefo m vV |

|BLEED CURRENT OFF:__[ltl Me— ON: 2O N

REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE: |

. Bond Off - Bleed On . Resuitant

- (Rectifier Off) Swing
Bleed Off | Bleed On Swing Bond Off | Bond On | Swing '

-V =784 | —lk¥ |-364 |33 |+5| 43
FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (/) Yed
IDENTIFICATION TAG INSTALLED? (Y/N) | - Yed
COMMENTS: |

INSTALLED / TESTED BY ....... PSY‘W?’H ............... e

Revision 09/28/95
' Q-Pulse Id TMS1298 . . ' " Active 21/07/2015 . Page 16 of 38



Cathodic Protection System - S5 43 44 - Aspley to Bon;'/o - Trunk Wdfer Moin - OM Manual

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gatherihg Form

Brisbane Water Engineering Services CP Form No.18

Project A%l 24.... 0. DED D pate .3.3.24. 797
|TP_Location Do i Resoyior., TP No. l ......... )
Mains Size ........... cessasssssssassssnsssnsanassssssanns TP TYPE ceceernnsecnnronnns
POTENTIAL TESTING )
CATHODE TO CATHODE RETURN (RESISTANCE) - -2 L
ZINC REFERENCE TO PIPE i
CuSo4 REFERENCE TO PIPE AR
ZINC TO CuSc4 ‘ ‘ 11538 Y
S o T
TEST NO. 1
PIN SPACING 2 RESISTIVITY _jos L P
MEGGER READING 0.0
TESTNO 2
PIN SPACING | RESISTIVITY
MEGGER READING
TESTNO 3
PIN SPACING . RESISTIVITY
~MEGGER READING —
COMMENTS / LOCATION DRAWING

C

Jb\"

MNTTA

INSTALLED BY P Simy i

Revision 09/28/95

Q-Pulse Id TMS1298 - _ Active 21/07/2015
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Cathodic Protection System - S5 43 44 - Aspley to Banyo - Trunk Water Main - OM Manuall

anbane Water Engineering Services CP Form No.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

Pro;ecté/“f‘/w 1< qu\.nv]() Date : Z}-'Z‘Q‘j

|TP_Location N/ P B ST Haus < No TP No. Zaennerrees

Mains Size ........ A7 TP TYPE ceovreeeeansrnaens

POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) > l J

ZINC REFERENCE TO PIPE

CuSo4 REFERENCE TO PIPE il 7% 5 S m7
ZINC TO CuSo4 : '

EARTH TESTING |
TESTNQ 1

PIN SPACING X RESISTIVITY 31 ¢ JL @i
MEGGER READING 7-5% -

TESTNQ?2
PIN SPACING A RESISTIVITY

MEGGER READING

TESTNO3 :
PIN SPACING « RESISTIVITY

“MEGGER READING
COMMENTS / LOCATION DRAWING
e

e
o~
3
v
™ .
D gy o~
INSTALLED BY PS4 s

Revision 09/28/95
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Cathodic Protection System - S5 43 44 - Aspley to Boﬁyo Trunk Water Main - OM Manual
Brisbane Water Engineering Services CP Form No.18

Electrical Engineering Unit.

Standard Cathodic Protection Test Point Data Gathering Form

Project L(‘Qlf’/"ﬂ To..J5en 4.2 Date .23 7.2

TP Location ¢33 Pie St HoudeNMeZ71p No. TS,

Mains Size ....... ' TP TYPE .coceerurssancnnenee

POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE) L N1
ZINC REFERENCE TO PIPE L
CuSo4 REFERENCE TO PIPE - 52 %ms/
ZINC TO CuSo4- : 153 my

TEST NQ. 1
PIN SPACING A RESISTVITY  3-35 P.m .
MEGGER READING <

3y
CA

TESTNO2
PIN SPACING RESISTIVITY
MEGGER READING

TESTNO3
PIN SPACING ‘ - RESISTIVITY
"MEGGER READING

COMMENTS / LOCATION DRAWING

g v,
Pie« Sk
CCiPE 7o 2o s L S Sl LS ,/_>
+
-
3 .
v
TP
INSTALLED BY D. Sm4al
Revision 09/28/95
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Cathodic Protection System - S5 43 44 - Aspley to Bonyo - Trunk Water Main - OM Manual
Brisbane Water Engineering Servicas CF Form Nc.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

Project leplu} £G [Lanr P Date .23 —.2.=7
_|TP_Location T h......ympisBA TP Noo K
Mains Size ....... L/@\ k- 3‘53 TP TYPE ceveerusecnrnnens

POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE) - ¢ 3 S
ZINC REFERENCE TO PIPE
CuSo4 REFERENCETOPIPE - 37
® ZINC TO CuSo4 - | )
TEST NO. 1
PIN SPACING 2 RESISTIVITY 331 Fim
MEGGER READING _ =~. =

TEST NQ 2
PIN SPACING RESISTIVITY

MEGGER READING

TESTNO3
PIN SPACING ~ RESISTIVITY

""MEGGER READING
) A

COMMENTS / LOCATION DRAWING |
N .
oo (j%m?—&n_ d

=
(- X
N rel:

Sleds.

T,

S
@

INSTALLED BY . Sy i

Revision 09/28/95
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Cathodic Protection System - S5 43 44 - Aspley fd BongloTrunk Water Main - OM Manual
Brisbane Water Engineering Services: CP Form No.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

Project...d.S.ﬁ.".*";\ Aeo..2 N2 pate . 232424

TP Location W 5. 500 5. o N

Mains Size ....... ceensesnssensssssnssanns TP Type ....cccvercnnene

A TIN

CATHODE TO CATHODE RETURN (RESISTANCE) : -l U
ZINC REFERENCE TO PIPE S
. ' CuSo4 REFERENCE TO PIPE. -5
. ZINC TO CuSo4 : (27
: EARTH TESTING

TESTNQ, 1
PIN SPACING 2 RESISTIVITY 7 5 il

MEGGER READING Y

TESTNO?2
PIN SPACING | RESISTIVITY

MEGGER READING

TESTNOQ3 S
PIN SPACING » RESISTIVITY

"MEGGER READING

COMMENTS / LOCATION DRAWING

A STT M
Ellsson O
D G
B /
ey
3 .
/C)'\ les | )
F“{— Y INSTALLED BY P, Srnni
Pic

bl

Revision 09/28/95
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Cathodic Protection System - S5 43 44 - Aspley to Bony.o - Trunk Water Main - OM Manual
Brisbane Water Engineering Services CP Form Mo.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Cathering Form

Project éu.fl“"s A o L}uwﬂ IR Date .24 .59
r*s
.___T_P Location ?49 . Ell LS i K(,\, 3 TP No. Q ________________ )
Mains Size ....... TP Type .' ...................
TIAL TESTI )
CATHODE TO CATHODE RETURN (RESISTANCE) - »3 5L
: ZINC REFERENCE TO PIPE S
. : CuSo4 REFERENCE TO PIPE - 595
‘ ZINC TO CuSo4 : _ _ Py wmv
@ L . } ) -
TEST NO. 1 |
PIN SPACING X RESISTIVITY (% IRP N
MEGGER READING RN
TESTNQ?2
PIN SPACING RESISTIVITY
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