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(1.0) INTRODUCTION

Steel when 1mmersed or covered in water has a tendency to corrode (or rust) as the OXIdIZCd 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. '

(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 w1th 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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(3.0) MAINS DETAILS

Size: 1370 mm dia mild steel cement lined.

Coating: | Tar Epéxy.

Length: Appox 2.7 km.

Location: From Valve 221 cnr Russell Tce. and Jenkinson St. Indooroopilly

to Valve 70 cnr. Moggill Rd. and Morrow St. Taringa.

Construction
Drawings:

486/1/22-C0024E Cathodic Protection Standard Switchboard Cabinet

486/1/22-AATO001E Cathodic Protection Test Points
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(4.0). _' CATHODIC PROTECTION DETAILS
4.1) Type of Cathodic Protection: Impressed Current.
4.2) - 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,
bounded by Moorak St. and Marmion Pde, and has a 240V supply from Energex
pole No.26825, to a Council property pole, at Marmion Parade Taringa. .

4.3) Cathode: The cathode point is located on the 1370 mm dia mains, adjacent to the
scour valve, SC1022, approx 140 metres from the rectifier. The cathode point is
‘where the cabling from the rectifier is attached to the structure under cathodic
protection. o :

“4.4) - Anodes: Four 1500 x 75mm silicone iron anodes were installed approximately 85
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 1dent1ﬁed by a marker post and label.

‘ ' ~ See layout drawing,

4.5) Test Points: Test points are installed on cathodically protected structures to
enable testing to ensure full protection of the mains. On these mains seven test
‘points have been installed on the trunk main whlch can be identified from the
layout drawmg

(4.6) . -  Associated Drawings: ‘ _
‘ Cathodic Protection Test Point Details - - 486/1/22-AAT0001E
Standard Rectifier Wiring Diagram - 486/6/25-AA1C0021

Cathodic Protection Test Point & Anode -2/10.450-01
Bed Locations S60 Trunk Main. '

@7 - Associated Standards:
' AS/NZS 3000 2000 Electrical Installations
AS/N ZS 2832.1 1998 Cathodic Protection of Metals -Pipes and Cables

4.8) Government Regulatlons: S _ o
: : - Queensland  Electricity  Safety Rules and Regulations. 2002
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(5.0 PERFORMED TESTING

(1) Natural Potential Survey.
(2)  Testing of Insulated Flanges, Joints.
V(3) Soil Resistance Testing.
(4)  Current Drain Survey.
- (5) Pipe Coating Anomaly Survey.
(6)  Rectifier Loop Resistance.
@) .Foréign Str_uctﬁre Interference Survey and Mitigation.

(8) . Final Potential Survey and C‘omm_issioning. .

(6.0) CONCLUSION

Some 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.

(7.0) ' MAINTENANCE

The cathodic protection system is maintained on a bimonthly basis after
commissioning. These checks involve testing rectifier operation and recording of .
pipe to soil potentials.
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16 ™ June, 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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16M] une, 2005.
Cathodic Protection Unit

CPS 6 Monthly Maintenance Details.

Requiréd:

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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16 ™ June, 2005.
Cathodic Protection Unit

CPS 60 Mohthly 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/ QGatic 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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Brisbane Water Engineering Services

Electrical Engineering Unit

Cathodic Protection System Loop Resistance Marmion Pde. Rectiﬁer CPS 217

Date: 23rd August 2005

Cathodic Protection System: Kenmore to Taringa S60 Trunk Main
System Operating Volts: 21 System Operating amps 7
Test Voltage: Test Current:
(volts) (amps)

13 4

19 6

21 7

27 -9

. : Loop Resistance
(ohms)
3

Loop Resistance

10

[—0— Test Current: I

Current
[4,]

13 19 21 ’ 27
' Voltage

16/03/2006
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Brisbane Water Engineering Services CP Form No. 23
Electrical Engineering Unit
Cathodic Protection System Resistivities Recording Form
Project Kenmore to Taringa S60 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 1200] 52.7
4 1630 45.2
5 1950 116.5
6 2300 25.12
. 7 2700 36.8
8
9
10
11
12
13
14
Graph of resistivities vs pipelength
140-
120
o o0 |
5
E st
3
:
3
B 60|
o
40 |
20}
0 PR - i i " i L
0 415 1200 1630
Distance (metres)

Revision 10/05/2006
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Cathodic Protection System - S60 - Kenmore 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 Kenmore to Taringa S60 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 -422 -476 -668 415
3 1200 -399 -455 -500 1200
4 1630 -495 -411 -442 1630 |Rectifier at
. 5 1950 -437 -169 -176 1950|TP. No6
6 2300 -420 -523 -549 2300 :
7 2700 -415 -465 -491 2700
8
9
10
11
12
13
14|
Graph of potentials vs pipelength
0 —
-100
' -200 |
-300 |
= . .
E 400l —&— Natural
» —o— Off
"qé’ 500 —a—0On
5 | —%—-850mV
a
600 |
-700 |
-800 }
%*- H— ¥ ¥ £ L3 X
-900
0 415 1200 1630 1950 2300 2700
Distance (metres) '
evision 10/05/2006 _ PTKENMORETARINGAG
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Cathodic Protection System - S60 - Kenmore to Taringa - Trunk Water Moin -OM Monuol

ngM 9. Ay QueenSla‘nd | Department of Industrial Relations
V3.01-04 W Government ABN 52293 849 579

APPLICATION TO REGISTER A

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

“Application Details :_ ::

Name of system owner: | Brisb

ane City Council / Brisbane Water

| ABN 72002765795

Postal address: ‘ GPO Box 1434 Brisbane 4001

Contact name: | | TEL

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

| ABN 72002765795

‘ v " | Postal Address: | 268 Cuilen Ave Eagle Farm 4009
Contact Name: | Kerry McGovern
’ TEL 07 34078364
Type of Application:
(Tick as appropriate)

v New $ystem

0  Alteration to an existing system; Registration No:
0  Renewal of system, Registration No:

X ’ From Valve221 Russell Tce. Indooroopilly to Valve70 cnr. Moggill Rd. & Morrow St. Taringa
Location of system: -

Rectifier in park Marmion Parade Taringa. POST CODE 4068
Structure to be . . . .
protected: . 1370 mm dia Mild Steel Trunk Main _ .
Maximum operating ) Water or Marine environment
current: - 10.00 Amperes DC | Maximum operating voltage: :’ Volts

Declaration -

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

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

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

(iii) 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 yéur 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 government 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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Brisbane Water Engmeermg Services O Form No. 27
. |Electrical Engineering Unit
Cathodic Protection Interference Survey Results Form
o chu inee  ZEévw— Bo
Micnm .
Project »3.3.6..9%.56 0 Unit RZading Zyy e Date &2 1502
Reading | Test Point Location Swing
.D.
on |~ioiq |E*7TT _ e
off L 53z | Peq. Ploarmion Ralals
on /s | Permion ., |
off . |—gpp | Men | Fole mo Ti7 —79%
On - &0 Melsd o . .
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| off l-kkg | Pen | Pole no 254320 ©
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Brisbane Water Engineering Services

CP Form No. 28

Electrical Engineering Unit

Cathoqic Protection Bleed Point Details Form

Project..S...}.ﬁ ..... = S

FOREIGN STRUCTUREOWNER: _ £ ner§cu-
Geld Clz)aurg, L ¢¢

Plen FPole s Lr5 g .
REFERENCE POTENTIALS TO F.S. PRIOR TO BLEED CONNECTION:

F.S. LOCATION:

F.S. IDENTIFICATION:

REFERENCETYPE: - (iforg | e
POTENTIALOFF:  — 3350 ON: 392 sw. L2z
BLEED TYPE: Zud RelPesence. Celd

BLEED MATERIAL:

A | x

BLEED WEIGHT:

|BLEED O/C POTENTIAL, —~ /865 m /

ON:

BLEED CURRENT OFF: | Ma

REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE: .

Bond Off Bieed On Resultant
(Rectifier Off) Swing
Bleed Off | Bleed On Swing Bond Off | Bond On Swing |
-340 |-73% =383 |=73% |-720 |ty | =331
' [FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (Y/N)  Ye § .
IDENTIFICATION TAG INSTALLED? (Y/N) YeS CPARI

COMMENTS:

INSTALLED / TESTED BY .......... P ..... SMC{W ................

Revision 09/28/95
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Brisbane Water Engineering Services

Electrical Engineering Unit

Cathodic Protection Bleed Point Details Form

CP Form No. 28

Project-$..3.6..%.3CC . Date . 5. 7. 0% ...
Bleed Location .l <Nk 3sn. ST CPB No. LLfoovercricen
FOREIGN STRUCTURE OWNER: £ n YL ¥
FS LOCATION: TJenk$sa $ Gv<en He
F.S. IDENTIFICATION: Men 3795 L Iy
' |REFERENCE POTENTIALS TO FQS. PRIOR TO BLEED CONNECTION:
REFERENCE TYPE——- Cy § ot
|POTENTIAL OFF: —20¢ ON: _[___c_.j SW:  +&o
BLEED TYPE: ZN ReFerence Cell
BLEED MATERIAL:  Zal
|BLEED WEIGHT: |
BLEED O/C POTENTIAL: — Jo§0 nv
 |BLEED CURRENT OFF:___ [ mei ON: | wmes

|REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE:

Bond Off Bleed On Resultant
‘(Rectifier Off) Swing .
Bleed Off | Bleed On Swing | Bond Off | Bond On Swing '
209 |~L75 |"26L |~H#7F |-f2% |+37 —229
FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (Y/N) Ve §.
_||IDENTIFICATION TAG.INSTALLED? (Y/N) crptig

COMMENTS: -

INSTALLED / TESTED BY ........... {)gﬁ4ﬂ/ ............

Revision 09/28/95
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- |Brisbane Water Engmeermg Serwces B CP Form No.18/| -

Electrlcal Engineering Unlt

Standard Cathodlc Protection Test Point Data Gathering Form
Vcnhzowz Toringq

Project RQ%aga""Uﬂﬂ”l‘?“”‘K"( Date ..... 2é‘°°4‘

TP Location ’PUSSE‘L/CC ..................... TP No. l*/ .........

MRINS SIZE ...veururreereeese e eeeeeseeeseeeeseessesessoesseess TP Type ﬁ ...........

POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) o</ -
ZINC REFERENCE TO PIPE '

. : CuSo4 REFERENCE TO PIPE
® ~ ZINC TO CuSo4
. |EARTH TESTING
| TEST NO, 1 o o

PIN SPACING : RESISTIVITY

MEGGER READING
COMMENTS I LOCATION DRAWING
Moove TP tCr‘OM Va lve Pots _.
222 ¢+ 220 To TP af
/7/5/9@»;(3 /4/1‘-3 nment
Origtonals [l rn Pt

mH i

INSTALLED BY J, %é‘

» Revis_ion 08/01/96

' : . ' ' 170f33
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- -|Brisbane Water Engineering Services . CPFomNo.18

{Electrical Engineering' Unit

Standard Cathodic Protection Test Point Data Gathering Form

Project ﬁa!Aﬂqu0C’”4’Tquﬂgfz Date ....2 5. 7L027¢2

--------------------

----------------------

TP Location &riiegat. Crefly. St.478 €2 Tp No. &

| Mains Size 53é= S4.. 5bo= b0l TP Type__DOQé/é B,

POTENTIAL TESTING

v _ ‘ S 536 . S bo
' CATHODE TO CATHODE RETURN (RESISTANCE) o o/
ZINC REFERENCE TOPIPE =~ = 1 622 x b0
- CuSo4 REFERENCE TOPIPE . 420 — 422
ZINCTOCuSo4 | — (059 —tdos|
EARTH TESTING |
TEST NO. 1 - | |
PIN SPACING Am RESISTIVITY
| MEGGER READING * 3 %9 4. o .
COMMENTS / LOCATION DRAWING '- Cre f—fg. T
: ‘_|7'eq gues)’ .
1 Caringa St
éol( 54,{ ' -
i , 350 _ 5’34- _ ‘Ker/D- ..
™3 - Rising Elbow
. o _ _.Jl RrRsVv2z298
Cathoole | o | catbed o o 7P . RPL
<Pit —>Rect
N g
_ INSTALLED BY
'Revision 08/01/96 -
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Brisbane Water Engineering Services . CPFormNo.18

Electrical Engineering Unit

" |Standard Cathodic Protection Test Point Data Gathering Form

Project flgnamere = Taringa..... Date ..282.£2.9%..
TP Location 72”";134'60//55’003617 €6/ TP No. B
Mains Size 2 Yo TP Type ....8.. Pt
POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE) 01

ZINC REFERENCE TO PIPE . ' 4+ 646

, » ' CuSo4 REFERENCE TO PIPE ' - 3g0
® : ZINCTOCuSod - | - | — /034

EARTH TESTING

TEST NO. 1 o S

PIN SPACING 2 RESISTIVITY . .

MEGGER READING 4t 2

COMMENTS / LOCATION DRAWING_ _ ' . ' : . |

{ Df‘l ‘VC “VW - . ' R

I bt //
, i : z T«r' nga pd <

Golds _Ao ugA

INSTALLEDBY jj’%

Revision 08/01/96
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Cathodic Protection System - $60 - Kenmore 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 Q80 Kenmo mtaninga Dpate..)zil=S%. ...

........................................................

| TP Location GOMSP’(‘”WJ."“’*_H_”“’(" - - TP No. L{' ............... o

L]

Mains Size ... rosssnsssrssassessessestsassasansussnrara.. | ITE_Tﬁ\/_p_ca__.,,_Igg,,_.L;.....-..

POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE) 2

ZINC REFERENCE TO PIPE + 6oL

CuSo4 REFERENCE TO PIPE T - 49 %

@® |  zncTOCuSod A « | — o9z

leaRmtesNG T T
. TESTNO. 1 - IR
PIN SPACING - Z . ~ RESISTIVITY 242 A 3<ile X3¢ -

- MEGGER READING 2-C

- TESTNO?2 : 4
PIN SPACING - ' RESISTIVITY

MEGGER READING

TESTNQ3

PIN SPACING : . 'RESISTIVITY
' MEGGER READING = T -

|COMMENTS / LOCATION DRAWING

} o~ __padw Ca— — GO(‘AQ Rvo chL\ .
QIF—"’- B | :
valve - oY
A -
Hlls dow INSTALLED BY P. Smyev

Revision 09/28/95

A _ f
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Cathodic Protection System - Sé60 - Kenmore"_t'o Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services ~ CP Form No.18
Electrical Engineering Unit
Sbo T P 5.
Standard Cathodic Protection Test Pomt Data Gathering Form
Project’ fé.\‘.f..l.‘.’“x&_ =.£no 33 ‘ef"«'j/k" Date .25 0L
TP Location ..b20.0.A¢ ‘/'OCK AvS TP Nof/?-,. .........
|Mains.Size ...L.2. 80.... . TP Type [3 .............
POTENTIAL TESTI - « | Un Protectel
CATHODE TO CATHODE RETURN (RESISTANCE) . -Z gL
| | ZINC REFERENCETO PIPE +CTS
. o CuSo4 REFERENCE TO PIPE ) ' —l-37
. - ZINC TO CuSo4 | — 1020
ESTNC

PIN SPACING 2 RESISTVITY _ 220 -/a2. S\ (™
MEGGER READING -7 . -

COMMENTS / LOCATION DRAWING

[
I R I & e
Valve Pit. °

__INSTALLED BY /o Su T H

Revision 08/01/96
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Cathodic Protection System - $60 - Kenmore 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 Xenmore Te Tarinaq.. SET.60 Date ... 8.4l 0%,
TP Location .870g.g.¢./. Ad.... M errow 37 TP No. . covveroerrrrrree
P
Mains Size 3‘{"7&/’ ...... TP Type 28 ......
POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) o/ O-/
ZINC REFERENCE TO PIPE ' +5%0 4547
CuSo4 REFERENCE TO PIPE 510 —teu7
ZINC TO CuSo4 _" ' - I®32 - 109%
EARTH TESTING
TESTNO.1 - :
PIN SPACING 2mtr RESISTIVITY 36 - 8 Ohns mitr
MEGGER READING ) -

COMMENTS / LOCATION DRAWING

.M'Oggf/ ad. MbrrOW St

INSTALLED BY - Ty los

Revision 08/01/96
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Cathodic Protection System - $60 - Kenmore to Taringa - Trunk Water Main - OM Manual

Electrical Engineering Unit

' Site Plan Drawing Sheet

|Brisbane Water Engineering Services

" CP Form No. 16

- 'Dat_e /é‘05~05 o

MaP_URD 175 M/

FloJUS &
N® 17
» r.EN:@'Gék o
;. Poré ,249;5

_//OUSE
N2/

BUERHEAD ! ‘ Bl
' PDE

SurPry gy - MARHMION
AToM N
LENGTH
3 Y om HOUSE
P Y b 0
PRPEET N v 20
oLe . _
ReeTIFIER
A
FrRodJeEcT N°  PA 003527
' ) <
compieny L. GREAVES. ..
Revision 09/28/95
Active 21/07/2015 Page 23 of ?’3
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. Cathodic Protection System - S60 - Kenmore to Taringa - Trunk Water Main - OM Manual

Electrical Engineering Unit .

Cathodic Protection Anode Bed Testing

Brisbane Water Engineering Services

CP Form No. 17

etifFuul
S
\
\

{

\
\

o mm Co nduiX

Project M“"”“’HPQ" ........................... Date Jle2 6 -9 %..
ANODE MATERIAL: Silrcon lron. BURIAL:  Verfyele
ANODE SIZEMWEIGHT: /254 % 75mm 76AGSTEST POINT TYPE: Recti fier. Covpon
ANODE PACKAGING: D/irect + Cohe Brecze SOIL RESISTIVITY: 62 ohm rMitrs
ANODE DEPTH: b m ~ SIGNAGE: Yes
RESISTANCE TO GROUND: ANODE CURRENT
@ ANODENO.1 7 ANODE No.1
- ~|ANODE No.2” 5 --|ANODE No.2 -~ ~—
‘ ANODE No.3~ 4 ANODE No.3 -
ANODE No.4 4 . |ANODE No.4
ANODE No.5 ANODE No.5
TOTAL TOTAL
LOCATION DRAWING - o
o] M

® f: | 2 tera SBT Red Som Conduit ", _
o :, ) G'L‘A K 2. Bl@k S‘PIN":{
Ny 0 | BlaKSPL 6
ar i ' % 1L | Blak Spf 2-5,mr
13 % | 6r-" ol O
E 05’ | 3 Core -3 C“Lé}_.
. g E 0 V - . . P‘.‘,. _
Gnod e
QM
Moovra X testEDBY ... .Sy
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Cathodic Protection System - $60 - Kenmore to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services . CPForm No. 21

_ |Electrical Engineering Unit -

Insulated Joint Testing Details Form

Date...28 0 2% .

DESCRIPTION

MAINS DETAILS: -

LOCATIONS: Russel St opfP Senkivsen's+ 178 D3

SIZE: , R |

MATERIAL: | s cl ,

COATING: . Tar Asfestos

VALVE No. RV 882090
IN GROUND TESTING |

BOLT TOFLANGE RESISTANCE: =~ = > 5.2 ni—

NUMBER OF BOLT:. ' hoff 3H“%xZ”

FLANGE TO FLANGE RESISTANCE: 537 k '

INSULATION CHECKER MODEL 702: Y.

POTENTIAL DIFFERENC E TO REFEREN E CELL:

' PROTECTED SIDE: | | -394

* UNPROTECTED SIDE: . - 324

|ABOVE TESTING

BOLT TO FLANGE RESISTANCE:
NUMBER OF BOLTS: |
FLANGE TO FLANGE RESISTANCE:

COMMENTS / LOCATION DRAWING Rel 16
RPL '

/—\ ~ TESTED BY |
Jeckzersr Jenk)usor St

Revision'01/29/96
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Cathodic Protection System - S60 - Kenmore to Taringa - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 21|

Electrical Engineering Unit

Insulated Joint Testing Details Form

Project .fenmere ~Taringa.. Date .2.5=(0=.C .
_|DESCRIPTION
MAINS DETAILS: séo |
LOCATIONS: Taringa Pole OpLP Golts booa 4 R
SIZE: . i
MATERIAL: AMSC L
COATING: . Tar MAspectos
VALVE No. RV 2224/
@ |IN GROUND TESTING
BOLT TO FLANGE RESISTANCE: L-de pan
NUMBER OF BOLT: <

g
FLANGE TO FLANGE RESISTANCE: Zz00 k2
INSULATION CHECKER MODEL 702: in it/

P TIAL DIFE ECELL:
PROTECTED SIDE: -4 720
UNPROTECTED SIDE: — 4 54

ABQVE TESTING
BOLT TO FLANGE RESISTANCE:

NUMBER OF BOLTS:
‘ FLANGE TO FLANGE RESISTANCE:

ICOMMENTS / LOCATION DRAWING _
Drirveway P’[{
|z ar 94
e

lv
O Voltion

\Gd/o/s Aroaqx |
TESTED BY oo fﬁ;f% |
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Cathodic Protection System - S60 - Kenmore to Taringa - Trunk Water Main - OM Manual

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

Insulated Joint Testing Details Form

Project . % 2l coessnieesene ‘ pate ... Z.. . A=.C3...
‘ - _Keaimore o Tavinée

DESCRIPTION T -
MAINS DETAILS: =~ $ 3¢ 4 Sco
LOCATIONS: Chne TenkinSon $¢ & RafhellsT
SIZE: /37 _ '
MATERIAL: MAA Stecd.
COATING: T/E
VALVE No. &5

., ~ |IN GROUND TESTING

BOLT TO FLANGE RESISTANCE: __ alf foily 7 2co R

NUMBER OF BOLT:
FLANGE TO FLANGE RESISTANCE: 159 K\
INSULATION CHECKER MODEL 702 - N /A -

_ , I 4

POTENTIAL DIFFERENCE TO REFERENCE CELL:

PROTECTED SIDE; —~ Tk nv
UNPROTECTED SIDE: | — 370 mV

|ABOVE TESTING

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

COMMENTS / LOCATION DRAWING

ﬁ f’ﬁ T o _ K&SALNST- ~

Vuh/b 797
in Pit-

TeESTEDBY ... .SHMIUH. ..

. TenKinbon Ci.
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Cathodic Protection System - $60 - Kenmore to Taringa - Trunk Water Main - OM Manual

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

Insulated Joint Testing Details Form .
. lsofatvon 23

Project fiﬂﬂ.&?ﬁ[.é..:]??ﬂhga ..... SELLO Date ..L%. 23705 .,
IDESCRIPTION
MAINS DETAILS: '
LOCATIONS: /Vloqq;/ Ro, Atorrow ST
SIZE: 36 inch
MATERIAL: MSc L
COATING: - Tar Asfestosis

VALVE No. $Z70

. N GROUND TESTIN
BOLTTOFLANGERESISTANCE Ale ROLTS =200V

NUMBER OF BOLT:
FLANGE TO FLANGE RESISTANCE. /0 L JU
INSULATION CHECKER MODEL 702: 74,/
TENTIAL DIFFEREN ERE ELL:
PROTECTED SIDE: =587 mV  Recrirer Ov

UNPROTECTED SIDE: - 575 mV

ABOVE TESTING

BOLT TO FLANGE RESISTANCE: > 200 -2
NUMBER OF BOLTS: Q4 ol 4 "x 34
‘ FLANGE TO FLANGE RESISTANCE: > Zoo 2 -

COMMENTS / LOCATION DRAWING |

\\

S70

P

, '/Vforjg[/ R/
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-~ TERRACE |

7*. RUSSEL

L-——=-

Jupap——_—y

TEST POINT NO.3

TEST POINT NO.4

A

L

AS CONSTRUCTED

A
ey

: ~ |pore0 DATE._-
TEST POINT NO.S ‘ e e
Y rwowe Yo feosnov. 2005 - Y e : Is&rn_; 1 oF 2 SEETS
oooooo 20 RPEQ Mo OATE | AncPal peson Manacen wET S60-KENMORE TO TARINGA BOTHT LOCA TUORS TION TEST  Jme warsn cawea v~ [ o
CONSTRLCTIN WG Na TEST POINT NOS. 1 T0 S AND 7}  ,/10.450-01 P J
tajoate WPOVEBL FUNDED BY BCC () EXTERNAL () : . , :

|

| 14 |

i
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Cathodic Protection System - S60 - Kenmore to Taringa - Trunk Water Main - OM Manual

40.0s CONDUIT -
2x16aa® RED SDI-

TARINGA PLAYGROUND

50.0a CONDUIT H
2x16ms® au‘cxm
1x6an? BLACK SDI

1x2.5m? BLACK SDI

i
i
1x6ee? EARTH WIRE i
!

1x3 CORE 2.Ses? CABLE

'. ‘I‘ &~
() P6 A

(IN PIT}

Q-Pulse Id TMS1300

H
I
B { AS CONSTRUCTED )
PLOTTED DATE
L C€0aE i DATE )
d I FUNDNG YoweTe o8 Nov. 2005 Y A TME . Is—ezr N 2 OF 2 SHETS
- | DesaN wn r:n NmPAoooazo m oEex RS DESGN APEQ No  DATE [PRANCPAL DESGN MANAGER DATE gs}x_’m’{g ’ZROA.';%;TION TEST BAISBANE WATER DRAWNG N° mA
CONSTR.CTION B e e B e e ANODE BED DETAILS 2/10.450-02
napare IRAFTEDWFRMI] NGED BY BCC X) EXTERNAL () JBEC ALE Mo . Joeson oEx APER No  DATE ] PRODLCTONNETWORK DELEBATE  DATE - . . )
1 3 | 4 | s -1 6 | 7 | 8 9 i 10 | 11 12 13 | 14 1 15 { 16
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Cathodic Protection System - $60 - Kenmore to Taringa - Trunk Water Main - OM Manuall

A B I C [ D 1 £ = F G l H | ! l
4 B I " 1
RECTIFIER UNIT FIELD
]
A N £ |
1 l !
" +VE . ANOOE
6p0. RECTIFIER o B e
(/B LA \’ UNIT (/B N/L 3 1 calrone rer reTow
164 -Vt -
. COUPON DISCONNEC T |
| rooata VARISTOR = « QL— 5 CowonBEED -
LOGGER _@ H
(@o) NEON VARISTOR : a1 comon
u ® ~ 2\ $ | 1 rer oo
IXZ
1 1 CuSot TEST (ONMECTION
) . N n 2
[] «VE OUTPUT ] VE B I T PAN
SEE NOTE A A . TT T[] TESTPONT TermmaLs
\ FOR REMOTE REC TIFIER SITES
. BANANA PLUG x
u s A) AMMETER - SOCKETS ON =
WTERUPT & FRONT PANEL =
SWITCH = . Sz : . AN 2|z
3 w 9 2 = Flus
5 LINK s 23 S & (2 3
o« 5 O S = I Q|0
w w -~ O
_ S ¥ ¥ ¢ Y . N
S v v 5 =
‘ « =2 Z x 94 I x
1y ~ ~ ~ (-9 ~ - \;
: . 2@ |
] i ay
" " l ~ B4 <
£ 8% o
] wy - s
< > oo
EMAJ o ey
———— TRANSFORMER | g £53 L
& (SEE NOTE 1} L b $z9
£= oN
O e
|
n o ! Y
g§g¢e :
\§ : | I % )
DIODE FUSE -3 . =0
RIDG !
[ 2 BRIOGE O N
VOLTMETER
]
L N
S | . 2 5
S &
[ o) et
w s
s NOT ES | >\-' - K
Z _ g =l o~
SRR 1. TRANSFORMER OUTPUT CURRENT & VOLTAGE v & &2 & —
. :‘ A O | )
S TO SUIT APPLICATION PROVIDING SUITABLE - I
" g RESOLUTION,& CONTROL \
g
Sle 2. AMMETER & VOLTMETER TO PROVIDE ‘
3 SUITABLE RESOLUTION FOR SYSTEM X \/ zn ,
(g . I No.1
&
s 3. . POSITIVE WIRING TO BE RED !
©
g - NEGATIVE WIRING T BE BUACK ‘ ||
2 L.V AC WIRING TO BE tmm2 BLUE/WHITE .
o —
3 DC WIRING TO BE tam?2 =
g 200V AC WIRING TO BE 15mm2-BROWN/BLACK ‘ S
2 REFERENCE WIRING TO BE 15mm2-GREY 1 z = w
217 2 = b
$ | s S =
b o9 ot S P4
H] L. +VE ANO -VE OC FUSES TO BE SIZED APPROX. SAMPS ABOVE NORMAL OUTPUT CURRENT 1 = z o =
€ . ) “ & & S 2y
< | 32 i %2
g <5 & = S
| | | a v — o < o
: 3e Z g S B
: | \ iy ,
H ' COUPON TYPE REFERENCE
2 ] ' :
T8\ _ : 5 <
s ® T10385 T VANAC RIrOYED_IRAKSFORER MAN. TP SEC AOKD | 0Py Y PRINCIPAL RPEQ. NO.  DATE Y NAKE DATE ~Yioe fue Y ——— Y reoxcr TILE T ’ . '
=] [ wmw | fEerC IRy penaveD 8 e ENGINEER Miukes 25.8.93 - \/‘\: B SCALE - N oF SHEELS
S o oo & e ] oesen ™ W0 AL | sz e Brisbane === rw+"2 |STANDARD : RECTIFIER UNIT
z st | oo 5o w | rancRIG P o Py o oo | Water joo= =< | (ATHODIC PROTECTION WITHOUT LOGGING FACILITIES ~ {orawmon arevo
E 1| 500 | ssun for consiacion ®__| PRODUCIION / NETWORK DATE — - = : : - V‘J%w WIRING DIAGRAM ) L86/6/25-AAC0021E D
« (w0 oAl AUENDMENT [RiTAS | DELECATE B G 289 Brisdane City | SUREYED AH. DATUM A _/
8 A B C [ D £ - [ G H » ] )

T
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X r ! Cathodic Protection System - S60 - Kenmote to Taringa - Trunk Water Main - OM Manual
_ _ B 1 C | D | £ R F B G | H J
19 ' 19 : _ 410 ' C 317 1. CABINET TO BE MANUFACTURED FROM 1.6mm 2B
1 : ' ,
— —.-H—;_-o\ i 355 STAINLESS STEEL. 1
- : ¥ ]'_ - 2. UNLESS SPECIFIED, SUPPLY CABINET WITH -
= 160 50 130 ' 01 * + PLINTH. (MOUNT PLINTH TO SWITCHBOARD
ot b o~ -
— o~ | I 30 "L . + CABINET USING STAINLESS STEEL SCREWS). |
T ‘ - . :
r————- 1 50 : : Ir_ . \'MOUNTING BOLT o 3. REAR EQUIPMENT PANEL TO BE ZINC PLATED
! I ' [ ' HOLES - STEEL. POWDER COATED "ORANGE". (FULL LENGTH
200 x 20 . I LOG BOOK HOLOER : ’
2 : |1 HoL0cR o ot 0 -. Lo I 200 x200 ) FULL WIDTH 8 REMOVABLE). SEE FIG.1. ,
[ | 00OR tol | . _
S ! - =le! | | o o &, DOUBLE HINGED PANEL SUPPLIED BY B.CC.
i © L — - — — 4 - § : : o S _ S 0\ i +
- 3 POSITION LoCK B 4 S . @6 MOUNTING HOLES S. PROVIDE 1/4" WW STAINLESS STEEL STUDS TO
SELECTRIX HANOLE WiTH : 21 ‘ DOOR & SWITCHBOARD CABINET. —
2LN177 FLUSH COUNCIL CHROME HINGE S { 2 ;
_ KEYING / - pa 6 DEGREE OF WEATHER PROTECTION IPSS.
3 | - = ' | £ e,
: o . 7. SELECTRIX TYPE HANDLE T0O BE SUPPLIED & 3
/B SWITCHBOARD P % & FITTED BY SWITCHBOARD MANUFACTURER.
o o\ \4 1t : HANDLE TO BE 1107 SS CU1 KEY TO BE 24N177.
T ' . L50 | 340 _ . : : 8. DOUBLE HINGED PANEL MOUNT TO BE SUPPLIED -
: : o ‘ - FRONT INSULATED PANEL " FIGA WITH MOUNTING BOLTS & NUTSERTS TOP &
"{6mm THICK SUPPLIEO) ~ EQUIPMENT PANEL DETAILS BOTTOM. SEE DETAIL A. :
4 ogL_ " 6 DFF COUNTER SUNK SCREWS : 4
IALLEN KEY HEAD] 316 S.S. Bmm x 25L ] o VY L0 '
M -
P ! I NUTSERT
‘r____‘__'____“ T SULATEQ PANE
. IN A A
‘——‘ (% I PLINTH i § PLINTH 3 ( _ 1_ - _[ uL 0 PANEL NUMBER OF _)
(DN o __ J : = B:tr“—? SWITCHBOARDS REQUIRED
02t J hd b h R 4 1 \_
-1 MOUNTING BOLT _
. ™ ' NUMBER OF
5 : _ .
FRONT ELEVA_TION ) SIDE ELEVATION o . DETAIL B PLINTHS REGQUIRED 5
. SWITCHBOARD & PLINTH ’ SWITCHBOARD & PLINTH DETAIL A '
: ) OOOR/CORNER DETAIL
‘ . L5 LS 350 _ &0 L0
of = L : e - 1 o
: \¥6mm MOUNTING : ~ \ @ [ = ® s 6
o BOLTS 6 OFF o 5 , \ B \ !
1 40 SEE DETAL B : ' . PLINTH . < & MOUNTING HOLES WITH 4 x ®10 HOLES ON CENTRE
— & OFF 6mm HOLES - . N e - 3/8" NUTSERTS UNDER ON
—] o _—__X) . " . : : ' CENTRES |
- . 7T |
= POSITION OF DOUBLE
:D\, HINGED PANEL (SUPPLIED) ° ’ " e . ° i ® : ° B ‘_t o
7 L GLAND PLATE TO BE REMOVABLE i T~ 7
L et oFT AL A 10 OPEN 90° M FRGM INSIOE OF SWITCHBOARD ~ ;
TAl ! .
. SECTION A-A ' SECTION B-B gé[T;oN .t SECTION
{SHOWING HING € : T ———— 2LLIUR G-y SECTION OG-0
] FSHOWING HINGED PANEL) ISHOWING GLAND PLATE! . PLINTH MOUNTING DETALS SUINTH MOUNTING DETALS
ﬁ'g‘-‘;icm o we Y NAvE oA3E Yoz fie R Y ———— ——_ Yrwrc — - - n <8 '
(] sa | wiiawg e :k = - ; , ESION xma 5-5-51 § D it el SZE . A : ; T3 i = o Y iDARD Tsu-.a NTS ey ot ses
T T woores pon :\f‘%ﬁiﬁé[ DATE ACAD 7RE 200020 Rev- €| SHEET SZE | A1 Brleane "’NVN ™ STANDARD. i i
i vw | s TN T I T i e:? 1552 &_ SURVEY Mo, FEWD 800K | o bomeis | (ATHODIC PROTECTON SWIT(HBOARD (ABINET oRawiG N arand '
NDJ DA ANENDMENT iy RPLO. 0 i : ! B v ater /N o~ 9 l
R A — - Aeee | e i SRereo RETTED e , 486/1/22-C0024E1 C ) |
. A l B8 c ] D . i ‘ F < s T G ! H ! 0 i N B
L_ .
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i SR Calhodic Prolection Systen -S40 - Kenmore 16 Tdfinga - Trunk Water Main - OM Maiual I . - . I T
- A B C l D E . F ' G H ] J ..
i ’ R |
1. HOT DiP GALVANISE AFTER FABRICATION.
| 3FILLET WELD- |
ON AP PLATE
e =/ THREADED HOLES IN RHS e S5 Rt SRR
| & a . 2
. 3 _
125 75 : /——.MG HEX HEAD BOLTS
( . ( . o
[ | I _ | M6 HOLE FOR GaL I |
A 160 x 105 PERSPEX WINDOW BOLTED & - =
3 i L~ ONTO RHS WITH 6 x M6 HEX HEAD BOLTS ! ' . ‘\
£y ' . o N\ insuiateo STUDS 25 x 6 CAPHEAD SCREWS
3 . ! | t . == I AS PER TEMPLATE FOR SINGLE OR DOUBLE 3
. [ [ I Uy TEST POINT.
Lo 1y 1 -4 l :
o i | ~~——115 x 75 HOLE CUT INTO RHS [ 38 g - L
. L : ¢
o —ad—125x 75 GALVANISED (T A-A
2 ‘ \/\/\ i (00} MILD STEEL RHS SECTION A-A
4 < o|
175 T
] ‘GROUND LEVEL - :
. 1 i
5 ! i : 5
i _ _
: T / < M6 INSULATED STUDS
(=) ] — .
- REINFORCING BARS 175mm : 2l g4 —_— %; OPENING
- S L | / [
I ! [
I i 1
l- ite- I .
r i |
6 CUTOUT 140 x 80 : [ 6
@50 PVC CONDUITS \ :\/L\ .
— CAP UNUSED CONDUIT O ’ ~ ||
FRONT ELEVATION .
SECTIONED SIDE ELEVATION SECTION B-B
7 7
8\ —~ ——— —: ~ - Z8
ORECTOR OF NAME DATE Y08 FuE : . - Y eresict TITLE ’ ] T R . i . o
o.3. .S, . ——— SCALT H . i 3 SHEETS
(s | e 0 FNG,N;E;S OATE ESIGN KA. 5.5.52 "B F{AO0 FE | z2v0001Reva | SHEET SIZE Al Br’Sbanebf\/‘NvWemagE : STANDARD TEST POINT. NS I r
TR O Frrs T S L B SoR o e Bo0% Water )2= BeRexE | (ATHODIC PROTECTON CONSTRUCTION DETAILS B
(o DaTe AAENDMENT RTAS ACNGINEER e L ereexeo Brsbane Gy [ Survere ”H DATUV 1 \w NaAgy ‘ ' . 486 / i / 22-AATG00E C )
| A B c D E. < £ [ G | H ! ] J ,
. Page 33 of 33
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