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Cathodic Protection System - $36 - Rofhng Ground to Taringa - Trunk Water Main - OM Monuol
(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 corrosmn 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. ThlS additional

protection is achieved by the cathodic protection system.

(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 Wthh
allows a reprodumble potential at which corrosion does not occur to be quoted.
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

(3.0)

- Size: |
Coating:
Length:
Location:

Construction
Drawings:

486/1/22-C0024E

MAINS DETAILS

1670 mm dia mild steel cement lined.
Tar Epoxy.
Appox 2.1 km.

From Valve 222 cnr Russell Tce. and Jenkinson St. Indooroopilly
to Valve 67 Woodstock Ave.( near Marmion Pde.) Taringa. '

"Cathodic Protection Standard Switchboard Cabinet

486/1/22-AATO001E Cathodic Protection Test Points

Q-Pulse |d TMS1293
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Cathodic Protection System - S36 - Rofhng Ground to Taringa - Trunk Water Main - OM Manual

(4.0) -

4.1)

(4.2)

(4.3) |

- (4.4)

(4.5)

(4.6)

| 4.7) i

® (4.8)

Q-Pulse |d TMS1293"

CATHODIC PROTECTION DETAILS

" Type of Cathodic Protection: Impressed Current.

Rectifier: Standard 30 Volt, 30 amp direct current output enclosed in a stainless
steel switchboard. This system has 1 rectifier installed. The rectifier is in the park,
adjacent to 65 Carinya St. Indooroopllly and has a 240V supply from the Council
sw1tchb0ard in the park

Cathode: The cathode point is located on the 1670 mm dia mains, adjacent to the
retic. valve, approx 120 metres from the rectifier in Carinya St. The cathode

point is where the cabling from the rectifier is attached to the structure under
cathodic protection.

Anodes: Four 1500 x 7Smm silicone iron anodes were installed approximately 80
metres from the trunk mains, in a vertical bed 5 metres deep, in the park adjacent
to the rectifier. 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 five test

points have been installed on the trunk main which can be 1dent1ﬁed from the
layout drawing. :

Associated Drawings:

Cathodic Protection Test Point Details - - 486/1/22-AAT0001E
‘Standard Rectifier Wiring Diagram - 486/6/25-AA1C0021

Cathodic Protection Test Point & Anode - 2/10.2422-01
Bed Locations S36 Trunk Main. '

Associated Standards:
AS/NZS 3000 * 2000 Electrical Installations
AS/NZS 2832.1 1998 Cathodic Protection of Metals-Pipes and Cables.

Government Regulations: _ o
Queensland  Electricity  Safety Rules and Regulations. 2002

Active 21/07/2015 ' : - Page 5 of 37



(5.0)

(6.0)

(7.0)

Q-Pulse |d TMS1293

Cathodic Protection System - S36 - Rafting Ground to To'ringo - Trunk Water Main - OM Manuall

PERFORMED TESTING
(1)  Natural (Potential Survéy.
(2)  Testing of Insulated Fianges, Joints.
(?;) Soil Resistaﬁce Tesfing. ‘
4) Current Drain Survey.
(5) Pipe Coating Anomaly Survc_:y.
(6)  Rectifier Loop Resistance.
(7)  Foreign Structure Interference Survey and .Mitigation.
(8)  Final Potential Survey and Commissioning.
: . CONCLUSION

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

- Department of Industrial Relations, and has approval to operate.

- MAINTENANCE

. The cathodic protection system is maintained on a bimonthly basis after

commissioning. These checks in

pipe to soil potentials.

Active 21/07/2015

volve testing rectifier operation and recording of
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Cathodic Protection Sys’rem 536 Rofhng Ground to Taringa - Trunk Water Main - OM Manual
16 ™ March, 2005. .

Cathodic Protection Unit.
CPS Bimonthly 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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Co’rhodlc Protection System - 536 Rafting Ground to Taringa - Trunk Water Main - OM Manual

16 ® March. 2005.
Cathodic Protection Unit

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 strlng currents.
10/ Comments.

. 11/ Log entry.

Q-Pulse Id TM$1293 h Active 21/07/2015 Page 8 of 37



Co’rhbdi_c Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual
16 ™ March, 2005. '
Cathodic Protection Unit

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.

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 1.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 - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 23

Electrical Engineering Unit

Cathodic Protection System Resistivities Recording Form

Project Rafting Ground to Taringa S36 Date 16th June 2005
Test Point | Distances | Resistivities
" number to T.P. at 2 metres
{metres) | ohm metres
1 0 44.5
2 415 45
3 1020 42.7
4 1530 36.4
5 2030 65.9
: 6
o 7
8
9
10
11
12
13
14

|Graph of resistivities vs pipelength

70

60

® 0 |

=
Ent
0w
Q <t
= —&— Resistivity
% 30 |
[}
r
20
10
0

0 . 415 : 1020 : 1530 2030
Distance (metres)

Revision 10/05/2006
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual
Brisbane Water Engineering Services CP Form No. 23

Electrical Engineering Unit

Cathodic Protection System Potential Recording Form

‘Project Rafting Ground to Taringa S36 : . Date 16th June 2005
Test Point | Distances Potentials to CuSO4
number to T.P. Natural Off On Distance
(metres) (mV) (mV) (mV)
1 0 -225 -311 -329 0
2 415 -420 -481 674 415
3 1020 -525 -511 -607 1020
4 1530 -630 -660 -744 1530|Rectifier at
. 5 2030 -133 -440 -440 2030|TP. No 2

6
7
8
9

10

11

12

13

14

Graph of potentials vs pipelength

o -
-100
-200 |
-300
; .
E 400 | —&— Natural
"é’ 500 —a—On
s | —%—-850mV
a
-600 |
-700 }
-800 |
»* ¢ * e x
-900
0 415 1020 1530 2030
Distance (metres)
evision 10/05/2006 PTRAFTINGGRDTARINGA3
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manuall

'Brisbane Water Engineering Services

Electrical Engineering Unit

Cathodic Protection System Loop Resistance Carinya St. Rectifier CPS 218

Date: 21st June 2005 :
Cathodic Protection System: Rafting Ground to Taringa S36 Trunk Main

System Operating Volts: 26 - System Operating amps 5.5
Test Voltage: Test Current:
(volts) (amps)
12 2
17 3
21 4
26 5
. : Loop Resistance
(ohms)
5.25

[Loop Resistance

Current
w

—e— Test Current. I

12 17 21 26
Voltage

21/06/2005 A
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' Cathodic Protection System - S36 - Rofﬁng Ground to Taringa - Trunk Water Main - OM Manual

5?1;M 9 \ Qu een Sland Department of Industrial Relations -
.01-04 1§ Govem’ment ABN 52 293 849 579

APPLICATION TO REGISTER A

REGISTERABLE CATHODIC PROTECTION SYSTEM
- PLEASE COMPLETE ALL SECTIONS OF THIS FORM- PLEASE PRINT

-Application Details

Name of system owner:

Brisbane City Council / Brisbane Water

| ABN 72002765795

Postal address: | GPO Box 1434 Brisbane 4001

Contact name: | ' l TEL

Name of authorised agent of system owner: | Brisbane Water Network Services

| ABN 72002765795

‘ . Postal Address: | 268 Cullen Ave Eagle Farm 4009

Contact Name: | Kerry McGovern

TEL 07 34078364

Type of Application:
(Tick as appropriate)

v New System

O  Alteration to an existing system, Registration No:

O  Renewal of system, Registration No:

From Valve 222 Russell Tce. Indooroopilly to Valve 67 Woodstock Ave. Taringa

Location of system: -
Rectifier in park Carinya Street indooroopilly. POST CODE 4068

Structure to be 1670 mm dia Mild Steel Trunk Main

rotected:
Maximum operating . Water or Marine environment
current: 6.00 Amperes DC | Maximum operating voltage: ‘:l Volts

‘ Declaration

I/We, being the owner/operators of the caihodic protection system described above, make application for the
registration of this system and certify with respect to the system that:

(i) 1/We have complied with the requirements of Part 11 of Electrical Safety Regulation 2002;

(ii) tests pursuant to section 177 of Electrical Safety Regulation 2002, based on the maximum operating current
_stated this application have been performed;

i) the maximum operating voltage stated in this application in the case of the system operating with an anode/s

immersed in water or a marine environment corresponds to the maximum operating current mentioned in
paragraph (ii); and

(iv) any necessary interference mitigation measures for foreign structures (in the case where the system is
currently registered) have been tested and are operating satisfactorily.

Signature of system owner: Day Month Year

PRIVACY STATEMENT. The Department of Industrial Relations respects your privacy and is committed to protecting your personal information. The
information provided on this form is for the purpose of applying for the registration of a cathodic protections system and monitoring compliance under the
Electrical Safety Act 2002, and will be managed within the requirements of Information Standard 42. The Department may be required to disclose your
personal information to other govemment agencies, entities, or persons as may be required by law or that are outsourced functions. This information may also
be used for statistical research, information provision and evaluation of our services. We will assume that we have your permission to do this unless you tell us
otherwise. You can do this at any time by contacting Equipment Safety on (07) 3237 0281. Further information on our privacy policy is available at
www.dir.qld.gov.au

: Application of accompany registration fee of $205.00
Application for systems to be immersed in a marine environment must have technical schedule attached.
-Forward to: Electrical Safety Office, LMB 2234 Brisbane Qid 4001
Please note: This is a GST free supply. No tax invoice will be issued.
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

. Kenmore - Toringg _
Project . Ra.&tug. Grovmd. = Tariinga. Date ... 267407 0%
TP LOCALON weveereroesreseeesoseeee oo TP No. L.t
| MRINS SHZ€ ovvveeeeeeeeee e . TP TYPE .oslreueeesuenn
POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) o</

ZINC REFERENCE TO PIPE

CuSo4 REFERENCE TO PIPE

. _ ZINC TO CuSo4

EARTH TESTING
| TEST NO. 1 S
PIN SPACING RESISTIVITY

MEGGER READING

COMMENTS / LOCATION DRAWING
,/l%;wue TP° ELrom Valve Pots }
222 ¢ 22/ To TP at
_P/OZer)Zy /4/:‘q nwment
Origlonals [ebtin Pt

\\

R

: . / oo
mH ,
M-
J

f]
"

Koussel

INSTALLED BY f J. %é”
Revision 08/01/96
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Cathodic Protection System - $36 - Rafting Ground to Taringa - 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 Rafting. Srouna. = Tarinza... Date ...25.5(Q 0%
TP Location (arkgat. Crefly St.478 £2 TP No. B,
|Mains Size 53é=541( ....... 560‘-"60“ o TP TypeD"Ué/‘B
POTENTIAL TESTING
~ _ - 536 sbo
CATHODE TO CATHODE RETURN (RESISTANCE) 0 o/
ZINC REFERENCE TOPIPE a +622 +beo
CuSo4 REFERENCE TO PIPE ~2e20 — 422
ZINC TO CuSo4 ' — (059 — tdos
EARTH TESTING
TESTNO.1 |
PIN SPACING - A m RESISTIVITY
MEGGER READING 3 594,
COMMENTS / LOCATION DRAWING Crotty ST
__l_‘re aque ST
’ Caringa St
14
éo 54” . .
) Sbo 836 |  kerb
3 —~ Rising El bow
. RN 1| @ RsV 22298
Cabhoota | o | @athed o] rp "RPL
- =
g - 0
' INSTALLED BY
Revision 08/01/96
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Cathodic Protection Sys’rem- - §36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

' |Brishane Water Engineering Services | CP Form No.18

Electrical Engineering Unit.

Standard Cathodic Protection Test Point Data Gathering Form

Project Rafting Greund - Taringa. Date ... 2. .40 7. 8%
TP Locatlon Waver/ 57‘ ...... 7 ‘3..'?.{.4’.’. .‘.?..Eﬁ/C TP No. ... o
Mains Slze ....... Sl nCh e, TP Type ccreeuue. P”L
POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) o/
ZINC REFERENCE TO PIPE — (559 +534
CuSo4 REFERENCE TO PIPE . 526
ZINC TOCuSo4 - . - 168
EARTH TESTING |
TEST NO. 1 ' |
"PIN SPACING - Zm. . RESISTIVITY
| MEGGER READING 3 L |
COMMENTS / LOCATION DRAWING 2R "’;,"" 4
_ \Ga. y)
; Bus S‘l“apJ : . i
T ot
=
e
Wavcr/¢5 R - N /RLSlltq e//ows’

5  caFhols ' j
)

' 7
~ INSTALLED BY f T 74’1

Revision 08/01/96
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Cathodic Protection Sys’rém - $36 - Rafting Ground to Taringa -.Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data 'Gathéring Form

Project ﬁa#lﬂg;Gna/Twmg ..... S Date .1 6.24/=.0%.
TP Location .RX Weoley ST TP No. oo,
MaINS SiZE ...t e s TP Type..8..... P
POTENTIAL TESTING | |

CATHODE TO CATHODE RETURN (RESISTANCE) - 01w

ZINC REFERENCE TO PIPE ' - + soz2

CuSo4 REFERENCE TO PIPE — 430

‘ ZINC TO CuSo4 : : _  ~{lbo
o EARTH TESTING |
TESTNO.1 ‘
PIN SPACING 2 m  RESISTIVITY

MEGGERREADING _ 2-g @

COMMENTS / LOCATION DRAWING

L it kerd
/917' . . : "+
B | - 4e2 /M -
z_lm R . f

2n & Cattioote O<__»__ 2 m -

NsTALLEDBY o T %/4

Revision 08/01/96
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Cathodic Protection System -1S36 - Rof’ring Ground fo Toringo Trunk Water Main - OM Mon_uol

5" inline Velve
n Bush.

v 4'7_

INSTALLED BY

P

S My

Brisbane Water Engmeermg Serwces CP Form No.18
- |Electrical Englneenng Unit
Standard Cathodic Protection Test Pomt Data Gathermg Form
— RAZTING GRD
Project . 53@ ..................... Tavinge ‘Date ..... (7= lizel
TP Locatlon Zb ..... WUOOH‘H)’\ ........ TP No. B
: ) Iy ) ) T -
Mains Size_ __’S’LI:___M_“LL ..... S 1 - Type. Rl
POTENTIAL TESTING -
CATHODE TO CATHODE RETURN (RESISTANCE) 75 S
ZINC REFERENCE TO PIPE - FTYY,
~ .| .. CuSo4 REFERENCE TO PIPE =133
@ ~ ZINCTOCuSod =103
EARTHTESTING ' | |
" PIN SPACING . - Z RESISTIVITY 2% 2% % ifx Gg= - |
MEGGER READING 928 -
 IESTNQ?2 .
. PINSPACING RESISTIVITY
MEGGER READING o
TESTNO 3 T
'PIN SPACING | . 'RESISTIVITY
" " MEGGERREADING = oo e
. |COMMENTS / LOCATION DRAWING
ST I |
' Vulve 03t

wo od.ffv_ck ave.

Revision 09/28/95
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Cathodic Protection System - $36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 17
Electric_al Engineering Unit |

Cathodic Protection Anode Bed Testing

Revision 09/28/95

Q-Pulse Id TMS1293 Active 21/07/2015 Page 19 of 37

Project .2.34.. Butting. Greend. ~Tarcage . pate JL£26. 205,
ANODE MATERIAL: 8/ /rcon lron. BURIAL: Ve pfcle 40 mitrs
. : | S Pit has
ANODE SIZE/WEIGHT: /$m x 7¢mny 76 4 G5 TESTPOINT TYPE: Reclilie, Coupon
ANODE PACKAGING:  D:'recf + coke Breeze SOIL RESISTIVITY: 45 ohm pmtrs
- |ANODE DEPTH: 40 mtnr _ SIGNAGE: Yes
RESISTANCE TO GROUND: | ANODE CURRENT
@ |~vopeEno - 3 ~ |ANODE No.1
- - ~|ANODE No.2 L -~ |ANGDENo.2 - —
- |ANODE No.3 | ANODE No.3
|ANODE No.4 - | - |ANODE No.4
|ANODE No.5 . - ANODE No.5
TOTAL ' -  |TOTAL
LOCATION DRAWING g >
-
Fi\t‘ / r Y
v T»c\fxf. n
: om CW\&‘;' # g
gla r
e
w\ -—
] g G SO Blec™ 4< | tigo,
| G ﬁarﬂ\‘f" 7
»
o -
}b > - -
0\‘\0 ‘)/ﬂ | & : .
o Ak |
Cenr S -
& . . : .
f/ g 1" Pt A
. fil 3 2kov
1 Q(,'\‘ N Sw
TESTED BY PSI‘!“)WAWJ
¥ . 106 py— >



Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manuall

Brisbane Water Engineering Services CP Form No. 21
' _iEIectrical Engineering Unit - | | |

Insulated Joint Testing Details Form '
' 'Jgoiq‘Jﬂ\ ne 3

" Project K%MM*-?’M‘H:;O-'Q% ~ Date:RTlezo% .
" DESCRIPTION |
. MAINSDETALS:  Chr RuSsell 4“#7%"\\”\‘ St -
LOCATIONS: o
SIZE: N Y
'MATERIAL: UM 1‘( g.cu,l )
| o COATING: e
® -  VALVE No. - 21 %

IN GROUND TESTING

‘BOLT TOFLANGE RESISTANCE: - 4|[ Q,,\-H 7200 L
NUMBER OF BOLT: : 3 '
FLANGE TO FLANGE RESISTANCE: 2Z2rJa
INSULATION CHECKER MODEL 702: N /A

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE: =35 My
UNPROTECTED SIDE: . =& m Co nv/

ABOVE TESTING
, BOLT TO FLANGE RESlSTANCE
® . NUMBER OF BOLTS: o
- FLANGE TO FLANGE RESISTANCE:

COMMENTS / LOCATION DRAWING

v 2.5 o vALé
e
. |
g (ow/L _ Q)fﬁ""L}_ |
= 4 - =
O} TESTEDBY...’.-.v...._...........(). ..... Q. My O

Deeg, T bm m&
close v Rajivien

Revision 14/02/2000

g - f37
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Cathodic Protection Sys’rem - $36 - Rafting Gro'und to Toring’o - Trunk Water Main - OM Manual

_Brlsbane Water Engmeerlng Services CP Form No.21;

iEle-':ctrlcal Engineering Unlt

Insulated Joint Testing Details Form .
‘ TSoledqion no - 14

Project fem more = Taring fa Sef36 ‘ Date T-lmo ¥

DESCRIPTION
. MAINS DETAILS: Chr f’w,ssd\ dec - fmskud
LOCATIONS: T
SIZE: : :
MATERIAL: CMidld Sheal e
. : COATING: S e R
_ . ; ~ VALVE No. Y N i e

IN GROUND TESTING

-BOLT TO FLANGE RESISTANCE:
NUMBER OF BOLT:

INSULATION GHECKER MODEL 702 N/A : "____Ajﬁff;f'_ffff'f'___"

- POTENTIAL DIFFERENCE TO REFERENCE CELL;

PROTECTED SIDE:
UNPROTECTED SIDE:

'ABOVE TESTIN.G
'BOLT TO FLANGE RESISTANCE
@  NUMBEROFBOLTS:
|  FLANGE TO FLANGE RESISTANCE:

COMMENTS / LOCATION DRAWING

V2.5 AT |
> (= A
-gh ‘ ’ l‘t‘\wL
S R ¢
- =~ = -
= — = —
— — TESTED BY .......... Plmned

jcen 5-3m Pitx .

\ou, Ay Msawm

Revision 14/02/2000

Sage 21 of 37
Q-Pulse Id TMS1293 _ © Active 21/07/2015 Page 210



\

Cathodic Protection System - $36: ‘Rof’ring Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services ~ cPFom No‘.21§
:Electrical‘ Engineering Unit

Insulated Joint Testing Details Form | ,
| | /504/}1’/04/ Vi)

Project ﬁ]@ﬂ‘\r C’F“V“A\la‘ e Date ...[. 1=.Cm0 3. ..
DESCRIPTION
LOCATIONS: _.,'cnr Ku$$1 N +ce jcn_m_i._ms.ohﬁ
SIZE: \f Pals. vc‘l Vo
MATERIAL: | 7‘7 ld Whed o
COATING: L ' :

_ .VALVE No. - . q S"z_ - __ e e _m-...:_,.:.._._,_,,__.

~ |N GROUND TESTING

BOLT TO FLANGE RESISTANCE: -
NUMBER OF BOLT: A
FLANGETO FLANGE-RE&STANCE_L, e L N S
INSULATION CHECKER MODEL 702: . -

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE: - 342 -

UNPROTECTED SIDE: = 3 g
“ABOVE TESTING

BOLT TO FLANGE RESISTANCE:

NUMBER OF BOLTS: S

FLANGE TO FLANGE RESISTANCE: =~

' COMMENTS / LOCATION DRAWING

\“-s———_‘

[_Lg// Valve LAE

' n — i ""—_ '\;/{\‘V‘C q;i)\
o Valv L. 5 — :‘%9
pevEyNE T 3 |

N S testepey ... [ SMUTH .
[h pit f‘;f'\ﬁot.'a}mL/’ -
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- Cathodic Protection Sys’rerh - $36 - Rafting Ground to Taringa - Trunk Water Main < OM Manual

Brisbane Water Engineering Services CP Form No. 21,
Electrical Engineering Unit

Insulated Joint Testing Details Form | ' ' ‘
J 1§00 AT IO A/oé

Project _§___3-_(_,____R0‘T'I I\".ﬁ Cryund - t‘k"“"j b pate ....L. 12205,

DESCRIPTION

. MAINS DETAILS: e
LOCATIONS: TChv RuSgoll et n_ié:ty.lf&,.ih_-svk-ﬁ .
SIZE: G, RBranck
MATERIAL: Mid suu e
; * COATING: o e
o  VALVE No. - RSv&eyiy

IN GROUND TESTING

BOLT TO FLANGE RESISTANCE: oW Bl zzee A
NUMBER OF BOLT: | '
FLANGE TO FLANGERESISTANCE: ~ «2 K Ju
INSULATION CHECKER MODEL 702: """ N /p- .

POTENTIAL DIFFERENCE T0O REFERENCE CELL

PROTECTEDSIDE: B 175 N
‘UNPROTECTED SIDE: T ANS

ABOVE TESTING

. o BOLT TO FLANGE RESISTANCE
. ‘ NUMBER OF BOLTS:
FLANGE TO FLANGE RESISTANCE

COMMENTS [LOCATION DRAWING

13" vilve 126

| n . [
RN (SZ%%? | | ﬁ: } Vv 652
RW&?B% g i)

1 ' TESTEDBY ... P.Snuaw.

in II'Y S5 M JI«u\ \\-./ I

Revision 14/02/2000
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~ INGROUND TESTING

Cathodic Protection System - $36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brishbane Water Engineering Services ~ CPFomNo. 21
:Electrical Engineering Unit

Insulated Joint Testing Details Form

Project f\(/hl"‘m"“}“\""‘QV §4.536 . Date Q“'Lf"""; ........... .

DESCRIPTION

. MAINS DETAILS:

LOCATIONS: Cnr  Russell dee b JenRinsonlf.
SIZE: | 367 Lrds 3¢ w94 ‘

MATERIAL: R I/ P S
COATING: o i

VALVE No. Ty

BOLT TOFLANGERESISTANCE: a1 flolé1 720000
FLANGE TO FLANGE RESISTANCE:

INSULATION CHECKER MODEL 702: "N /4

_POTENTIAL:DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE: 121 my
. UNPROTECTED SIDE: . 330 mv

ABOVE TESTING .
BOLT TO FLANGE RESISTANCE: -

NUMBER OF BOLTS: .
FLANGE TO FLANGE RESISTANCE: -

COMMENTS / L OCATION DRAWING

Q { SLAND

: N
O >%l : ) 4@4,.
THRY) :

Resiweny [ Velle 7kf Fenkinbon 9

- TESTED BY ....... .. SP4¢Y -
< 0 Y o |

Revision 14/02/2000
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Cathodic Protection System - $36 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 21

Electrical Engineering Unit

Insulated Joint Testing Details Form

Projectﬁaé..ﬁEfKMé..é@WMQ LARIWEA Date 5'3'0{ ........
2 [SoLATION N° ¢,7
- |DESCRIPTION
MAINS DETAILS: ~
LOCATIONS: GREENHILL _Ke<ERVOIR
SIZE: , Lo
MATERIAL: MSCL.
COATING: TAR & BOXY
VALVE No. Va7

IN GROUND TESTING

BOLT TO FLANGE RESISTANCE:
NUMBER OF BOLT:

FLANGE TO FLANGE RESISTANCE:
INSULATION CHECKER MODEL 702:

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE:
UNPROTEGTED SIDE:

ABOVE TESTING

BOLT TO FLANGE RESISTANCE: > /5.0 MV

NUMBER OF BOLTS: A/_Z,L
FLANGE TO FLANGE RESISTANCE: ne- O

 |[COMMENTS / LOCATIONDRAWING  [<p, 4710/ N°GF

0 f

Vaal

TESTED BY

Revision 14/02/2000
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manuall

Brisbane Water Engineering Services CP Form No. 21

Electrical Engineering Unit

“Insulated Joint Testing Details Form ) .
_ 9 836
Project Gf<<—hH‘M\/‘*IV" ..... 730 _ B Date...... 3"’7”05
/|SoL AT /0/\/ N"ﬁlo
" DESCRIPTION
. MAINS DETAILS: e
 LOCATIONS: c;.» w«\ CMHells Kosvwn(
SIZE: (,
MATERIAL: ﬂn;’ld jf.ed o
A COATING: e
| ® VALVE No. | 9430

IN.GROUND TESTING

BOLT TO FLANGE RESISTANCE: 4 Il o[k 7 Zo-vJL
NUMBER OF BOLT: A
FLANGE TO FLANGE RESISTANCE: .~ 3-Z K

INSULATION CHECKER MODEL 702: N /A . "ﬂf__”_f,ff_f_ﬁ{f_f.ff"f_"'ff"_f"f

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE: =25T mv.
UNPROTECTED SIDE: 2 S ™V ) .
| . - c
ABOVE TESTING

- BOLT TO FLANGE RESISTANCE:
® NUMBER OF BOLTS: ST
FLANGE TO FLANGE RESISTANCE:

- COMMENTS / LOCATION DRAWING

Valve 43°|
- 1 T
b X 19
Down Kol ro
Mo, & |
it ©
Pt Resiviom
L—'— I5m —§

TESTEDBY ... (e SIALT4.

Revision 14/02/2000
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Cathodic Protection System ~$36 - Rafting Ground to Tori‘ngo - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 21
Electrical Engineering Unit
Insulated Joint Testing Details Form B
Project K"éééngcrswn ..... L BILAGG Date .....2.5.7¢ 0. .%4%........
| - [secarion M2/
|DESCRIPTION
MAINS DETAILS: |
LOCATIONS: Cartn ga St /'t!o/r‘oo'pz e 178 £2
SIZE: $36 = G54 ¢ 360 = o ]
MATERIAL: Mmscl
_ COAT’NG 7ar /4 ;Aes;és
® | VALVE No. RSV 22228
|IN GROUND TESTING |
BOLT TO FLANGE RESISTANCE: > 380 2
NUMBER OF BOLT: 8 off 3 Bix 3z °
FLANGE TO FLANGE RESISTANCE: 6 2 4L |
INSULATION CHECKER MODEL 702 s nl]
POTENTIAL DIFFERENCE TO REFERENCE CELL..
: 836 '
PROTECTED SIDE: “ 42D
UNPROTECTED SIDE: — 240D
ABOVE TESTING |
' - BOLT TO FLANGE RESISTANCE: > 350 <2
. NUMBER OF BOLTS: : gl . :
® FLANGE TO FLANGE RESISTANCE: &z
COMMENTS / LOCATION DRAWING | CrottgSt
4 Teague St _ l L
Cartnga St
éo i« 5._4’0
' Sé o S3 é
™ [ ﬁxz,;;;gg/éw RS5v22298
Tfo-[= |
e Noom ™ RPL
o Pt —> Rect
- TESTED BY .o

Revision 01/29/96
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Cathodic Protection System -536 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services | CP Form No. 21
Electrical Engineering Unit

Insulated Joint Testing Details Form

Project ﬂa#uz Groyua - T«rlnggu Date 2~~~ 0 ¢

IDESCRIPTION

MAINS DETAILS:

LOCATIONS:
SIZE: ) 5% (ned
MATERIAL: : AMSsScl
A COATING: . Tar Esfpestos
. VALVE No. Ry 22274
IN GROUND TESTING

BOLT TO FLANGE RESISTANCE: > 7 m.a .
NUMBER OF BOLT: ' ,
FLANGE TO FLANGE RESISTANCE: k39 ka
INSULATION CHECKER MODEL 702: - FVEY

| POTENTIAL DIFFERENCE TO REFERENCE CELL:.

PROTECTED SIDE: . -37¢%
UNPROTECTED SIDE: . — 328

ABOVE TESTING
BOLT TO FLANGE RESISTANCE:

. NUMBER OF BOLTS:
FLANGE TO FLANGE RESISTANCE:

 |COMMENTS / LOCATION DRAWING = (k8 Taringa
. \ Ga?l( loa/e

l)/‘{'.

WOVER: Yoy
Q
21 o i 150/1711014
5 - 4
TESTED BY ..o,
Revision 01/29/96
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Cathodic Protection System - S36 - Rafting Ground to Taringa - Trunk Water Main - OM Manuall

Brisbane Water Engineering Services CP Form No. 21

Electrical Engineering Unit

Insulated Joint Testing Details Form |
: S g \534 [Sotarren NC /’54@

[S0LAT o N°RE

~DESCRIPTION

.. MAINS DETAILS: SUB TARNGCA To & NocseRA
LOCATIONS: Wooop Stock . AVvE. _TARINGA

MATERIAL: - MS..

- -~ . COATING: . EnAmer CoarED
® | |VAEN S )

IN GROUND TESTING

BOLT TO FLANGE RESISTANCE:
NUMBER OF BOLT:
FLANGE TO FLANGE RESISTANCE: =~~~
INSULATION CHECKER MODEL 702:

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE: MV

UNPROTECTED SIDE: A3V

- ABOVE TESTING

| S BOLT TO FLANGE RESISTANCE:  BeTWEEN A M To Smiv
. NUMBER OF BOLTS: 32
: FLANGE TO FLANGE RESISTANCE: .~ ( Jv

- COMMENTS / LOCATION DRAWING | 8?/ PA SS

Bocr TofancE LmA
No oF Boc7 s 8
FLance To FLanvés MOV

Revision 14/02/2000

Q-Pulse Id TMS1293 _ Active 21/07/2015 ° Page 29 of 37



) ' .
f‘annA P + + oS ok X Raufl ol T H

Brisbane Water Engmééﬁrig Services T G Form No. 27
Electrical Engineering Unit
Cathodic Protection lnterference Survey Results Form
M Cow'u b Zév‘ So
_ Mion
Project .9.36.3-.560 Unit RZading Zey q“ Date .&.2.1505...
Reading | Test Paint Location Swing
. D.
on |—ieig €& . o
off L gy | Peg, Hermion . — st
on —/tgs | v Mearmjon | ] :
off |l—gpp | Men Fole /o Ti7 —79&
on |=&e Melsdon .
. o off |—~&¢ | Men Pole no 406935 ____f’
' on_|—ielpl, Gold ¢t browgh
off |~k | Pen | Pole no 28¢30 ©
on +~273| 66/dsbrowsA E
K off 305 | e Pole ne b5 5 + 30 cPBIy
on 271 W eod Sdoc ke
of L2go |eh | Pole no /3¢25 [~F
Oon 2TC . woolley _
off |-2.5¢ |#en | Polene 38§35, o
| _Oon =277 ‘ ’ﬁwmjo;.
ot =229 [ Men |Poleno 255 "€
on |~ juvv [farth | Cavyne
Off -élt.d P ¢4 ?I.S'f'ru‘a-lw TS Boun‘ —360
e on |—juca Caryhne, |
@ | of 066 |furt | Park Ly L4 ~lo3
‘ on 1564 Carih e _
off |—10%50 | Earth | L\QL‘K - |—SiT
on |—~|13% Coryne ' I
off |~ TSu|éerth | Purk LJ( Lt ~ 12
on 234 Corg ne
of |—23G |fertlh. Vwk. Ly U f ©
on 40 Pole ng 37955 . | lceppild
x of 20 |Metn | TFenkinSon St +ho
On - 5‘6’0 ~jL o
_ off ~1g20 [Men | Tenkinfog {4 .
S Leed - |
K See Bleed Shes | TESTED BY ........... SI"?"/I'H ..................
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Cathodic Protection System - 536 - Rafting Ground to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 28

" |Electrical Engineering Unit

Cathodic Protection Bleed Point Details Form

Project 539 ..... +S‘°0 ..................
Bleed Location G’.@fﬁ‘ﬁ‘?@%’Ql‘\ ft.

FOREIGN STRUCTURE OWNER: 5:4-6»_*5 <
Geld (l:)our?L (¢
m_(*\ Pol-e, ne [4~g & .

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

F.S. LOCATION:

F.S. IDENTIFICATION:

REFERENCETYPE, - (ilole _ e
POTENTIALOFF: ~ — 3T ON: 3492 sw: L2
BLEED TYPE: Z M RePerence Celd

BLEED MATERIAL:

Z i

BLEED WEIGHT:

BLEED O/C POTENTIAL: — J 0 {5 m v/

ON:

BLEED CURRENT OFF:_

REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE:

Bond Off Bleed On Resultant
(Rectifier Off) . Swing
Bleed Off | BleedOn | Swing | Bond Off | Bond On Swing _
-390 |—73v |-3435 |=73% =721 |+l | =33
FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (Y/N)  Ye § |
IDENTIFICATION TAG INSTALLED? (Y/N) YesS CPR

COMMENTS:

INSTALLED / TESTED BY .......... P ..... Gt

Revision 09/28/95
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CoThod|c Protection Sysfem S36 - Rafting Ground-to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 28

Electrical Engineering Unit

Catho_c_lic Protection Bleed Point Details Form

Project—.g...3.§...5!>...§..@..‘3...: .................... Date . F. 7.0 205 ...

Bleed Locatlon:ff/"~50"\$v _ ~ CPB No. //.é ...............

FOREIGN STRUCTURE OWNER: f:n L%

|F.s. LocATION: Tenk$on §¢Green Ul
F.S. IDENTIFICATION: Men 379545

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

REFERENCE TYPE——- -Ct § 0.4 |
|POTENTIAL OFF: -206 ON: 169 SW: _ +&0
BLEED TYPE: 2N _ReFerence Cell |

BLEED MATERIAL: Z.u

BLEED WEIGHT:

BLEED O/C POTENTIAL: — Jo §0 hv

B BLEED CURRENT OFF. [ ma ON: | wmen

|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

- |m209 |~475 |-26L |~47F |-43§|+37 —229

FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (Y/N) vVes§.

|IDENTIFICATION TAG INSTALLED? (Y/N) B crprig

COMMENTS:

INSTALLED / TESTED BY ......... (7§474¢/L/ .....

" Revision 09/28/95
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CROTTY

P o

TP
N,
”
,/
y
,/
. / —
a GREEN HILL
- RESERVOIR

2+~ "360 - KENMORE |
. TO TARINGA

— 0
o~
. 1 -
TEST POINT NO.1 TEST POINT NO.S
L ( AS CONSTRUCTED .
. PLOTTED DATE
L O-E0ED DATE
f  f _ FUNDNG ) GG 808 NOV. 2005 X e o ] | FroECT e - e & 2 sers
DESGN W Na PA000820 DRAFTING CHECX OESTN . APEQ No  DATE I PANCPAL DESIGN MANAGER DATE X S36-RAFTING GROUNDS TO ge}n-?oégci$?gﬁgnw TEST BRSBANE WATER DRAWNG N°
CONSTRUGTIN WO o caD AE N2102422010TA | ] uiturd | TARINGA TEST POINT-NOS. 1 AND 3 TO S '
kel i 1 T D JL. ......... T i | M s . 2/10.2422-01

1 i 2 | 3 | 4 | 5 . | 6 | 7 { 8 v ° { 10 | 1 1 12 i 13 1 14 | 15 i 16
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A
8
N 8
S
ST N ]
\g
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>
o [
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Q/'y
K
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s "
SWITCH D
ARD
RECTIFIER
S ¥
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] N
’ ’ \'\ 40.0s CONDUIT
! \,/_ 2x16sa? RED SDI
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{ ~
i ~e
i ~.

947,
i
1
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i 2x16net BLACK SDI
] . 2x6aa® BLACK SDI F
! 1x6ae® EARTH WIRE
I
i
i
7
% TP2 °
aN PIT)
H
MOQRE PARK
_ : 1
TEST POINT NO.2 AND ANODE BED DETAILS
— 4
] AS CONSTRUCTED )
PLOTTED DATE
\_ - CHECKED DATE
a I ¢ FUNDNG [orarTeD o8 nov. 2008 ¥ i X PROECT TmE 45}&7& 2 o 2 &l —
DESON WO Mo PA000820 DRAFTING CHECK cESEN U RrEG M DATE |merAl eson maacen DATE $36-RAFTING CATHODIC PROTECTION TEST
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‘ 8 RESOLUTION, & CONTROL |
|
e 2. AMMETER & VOLTMETER TO PROVIDE : 6
3 SUITABLE RESOLUTION FOR SYSTEM I \/ o
e | No.1
@
@
2 3.« POSITIVE WIRING TO BE RED 1
]
§ ] - NEGA}TIVE WIRING TO BE BLACK ‘ & |
2 L.V. AC WIRING TO BE ¢mm2 BLUE/WHITE |
o —
§ OC WIRING TO BE tmm2 i’
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-} [=] =z a 7
% 1 I .= =z fat
: g3 g 5 g
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@ 5 & e e
i ! 30 ¥ g 3k —
rg SE ~ a v
H ' COUPON TYPE REFERENCE
: |
?
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A B | C | D E . F G H J
f : )
19 . 410 371 1. CABINET TO BE MANUFACTURED FROM 1.6mm 2B
1 - 1 - STAINLESS STEEL. :
T =
] T 2. UNLESS SPECIFIED, SUPPLY CABINET WITH
- 60 S0 130 - . . PLINTH. (MOUNT PLINTH TO SWITCHBOARD
- < ‘i ‘|= 30 = + CABINET USING STAINLESS STEEL SCREWS). |
T ' B :
| I 50 Lo I N HounTiNG 0Lt - 3. REAR EQUIPMENT PANEL T0 BE ZINC PLATED
i i : [ | : HOLES - STEEL. POWDER COATED 'ORANGE". (FULL LENGTH,
i | | 200 x 200 LOG BOOK Lot | /LOG BOOK HOLDER FULL WIDTH & REMOVABLE). SEE FIGA
2 ,,// HOLDER ON INSIOE OF [ ol 200 x 200 . : o 2
» : | DOOR It r -
o i calal i o o 4. DOUBLE HINGED PANEL SUPPLIED BY B.C.C.
< l =1y l = ~ -
) =] L — ol - ug) - | ~| —~ \ + .
(AN ' £ 26 MOUNTING HOLES 5. PROVIDE 1/4" WW STAINLESS STEEL STUDS TO .
— \o2¢/ 3 POSITION LOCKING \ 4 S . DOOR & SWITCHBOARD CABINET —
SELECTRIX HANDLE WITH - v | | .
2LN177 FLUSH COUNCHL : p=4
KEYING - CHROME HINGES o m 6 DEGREE OF WEATHER PROTECTION IPSS.
_FL J L. :
_ 3 b 7. SELECTRIX TYPE HANDLE TO BE SUPPLIED & 3
) ﬂ SWITCHBOARD A & : . * FITTED BY SWITCHBOARD MANUFACTURER.
- + + 7
‘ j 1 . : ._L. HANDLE. TO BE 1107 SS (U1 KEY TO BE 24N177.
- | 450 ‘ 340 8 DOUBLE HINGED PANEL MOUNT TO BE SUPPLIED |
' = FRONT INSULATED PANEL FIG.1 WITH MOUNTING BOLTS & NUTSERTS TOP &
“[6mm THICK SUPPLIEO) EQUIPMENT PANEL DETAILS BOTTOM. SEE DETAIL A.
4 , 6 OFF COUNTER SUNK SCREWS 4
92 IALLEN KEY HEAD) 316 5.5. Bmm x 25t o V L0
. 1 &
r . ° “‘ —— NUTSERT
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G . o T T T
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6mm MOUNTING : =
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