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(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 a result 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.

(2.00 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 whe n
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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(3.00 MAINS DETAILS '

Size: 500mm, 600mm & 755mm Dia mild steel cement lined.

Coating: Fibreglass Enamel Coated.

Length: Appox 2.8 Km.

Location: From Valve 613 at Holland Park Reservoir to deadplate at Air Valve 26 5
673 Mains Road Macgregor.

Construction

Drawings:

486/1/22-CC0O024E Cathodic Protection Standard Switchboard Cabinet

486/1/22-AA1TO001E 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 32 Volt, 12.5 amp direct current output enclosed in a

stainless steel switchboard. This system has 1 rectifier installed. The rectifier
is in the park at the end of Meckiff St. Macgregor and has a 240V supply from
Energex Pole No.41814, located at the corner Meckiff and Rosewall Sts and via
a Telstra property pole in the park.

4.3) Cathode: The cathode point is located on the 755 mm dia mains, opposite the
rectifier at Meckiff St.Macgregor. The point is located approx. 40 metres from
the rectifier and marked by a pit. The cathode point is where the cabling from
the rectifier is attached to the structure under cathodic protection.

4.4) Anodes: Four 1500 x 75mm silicone iron anodes were installed approximately
40 metres from the trunk mains, in a vertical bed 6 metres deep, at the rear
. ‘ corner of the park at Meckiff St. The anodes are backfilled with cokebreeze
thereby improving anode - ground resistance. The anodes are identified 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 which can be identified from the
layout drawing.

4.6) Associated Drawings:
: Cathodic Protection Test Point Details - 486/1/22-AA1TO001E
Standard Rectifier Wiring Diagram - 486/6/25-AA1C0021E

@.7 Associated Standards:

P AS3000 1991 Australia Wiring Rules

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

4.8) Government Regulations:
Queensland Electricity Acts and Regulations.
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PERFORMED TESTING

(1)

2 Testing of Insulated Flanges, Joints.

3) Soil Resistance Testing.

@) Current Drain Survey.

5) Pipe Coating Anomaly Survey.

(6)  Rectifier Loop Resistance.

™) Foreign Structure Interference Survey and Mitigation.

(8)  Final Potential Survey and Commissioning.
CONCLUSION

Natural Potential Survey.

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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25th July, 2000.
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.

Q-Pulse Id TMS1291 Active 21/07/2015
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25th July, 2000.

Electrical Engineering Unit.
Cathodic Protection

CPS 6 Monthly Maintenance Details.

Required:

1/
2/
3/
4/
5/
6/
7/
8/

Notify plant operator and/or sign entry logs where necessary.

Have appropriate keying.

Set of tools. (Electricians)

Multimeter.

DC clampmeter.

Copper sulphate reference cell and leads.
Cleaning equipment.

Gatic cover lifters.

. ‘ Labour:

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

Procedure:

1/
2/
3/
4/
5/
6/
7/
8/

“9/

Identify system.

Check system for operation.

Record voltmeter.

Record ammeter.

Record "on" potentials for all test points.
Record "instant off" potentials for all test points.
Record "off" potentials for all test points.
Perform loop resistance and record.

Check and record anode string currents.

10/ Comments.

11/ Log entry.
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25th July, 2000
Electrical Engineering 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.

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

Q-Pulse Id TMS1291 Active 21/07/2015
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Brishane Water Engineering Services CP Form No. 23

Electrical Engineering Unit

Cathodic Protection System Potential Recording Form

Project Mt Gravatt to Nathan Trunk Main Date 16th January 2001
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 -220 -220 -220 427
2 696 -585 -840 -985 126
3 1230 -320 -550 -590 257
4 1550 -160 -550 -610 133
5 1780 -350 -830 -1005 259
6 2400 -388| - -1087 -1410 4.8
7 2825 -510 -1090 -1265 14.4
8
-9
10

Graph of potentials and resistivity vs pipelength
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Revision 17/01/2001
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Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839

5 Bunya Street
Electrical Engineering Unit Eagle Farm Q 4009
Cathodic Protection System Loop Resistance

Date: 24 th October 2000

Cathodic Protection System: Mt.Gravatt to Nathan Trunk Main.
System Operating Volts 3 System Operating amps 25
Test Voltage: Test Current:
(volts) (amps)
2
3
4
5
6

. Loop Resistance
. (ohms)

0.666667

Graph of System voltage vs current.

Voltage (volts)
H
|

1 - | | |
0 2 4 : 6 8
Current (amps)

24/10/2000 LOOPMEK.WK4
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—— TN
- ) =
Brisbane ==
Water | ==
: —
- . TECHNOLOGY SERVICES
Brisbane Water Engineering Services
Electrical Co-ordinator, Kerry McGovern v/ (ext. 31838)
Facsimile (ext. 31839)
Mechanical Co-ordinator, Duncan Berrie . (ext. 31843)
QA Co-ordinator, Paul Tuckey (ext. 31841)
Water Meters Co-ordinator, Don Crook (ext. 31842)
FACSIMILE
To: Bob Bell From: Les Greaves
Company: Energex Phone: 34031840
X Fax. No.: 3407 5496 Date: 17/01/2001
Pages: 6
Subject: Test results for Mt. Gravatt to Nathan Trunk Mains.

Please find attached interference test results for application for licence to operate a cathodic
protection system.

The rectifier is located in the park at the end of Meckiff St Macgregor. The anode bed is
at the rear of the same park. The trunk main runs from the corner of Mains Rd and Laver
St, Nathan along O Grady St,through the Reserve to Mt. Gravatt Reservoir, Outlook Drive
Mt. Gravatt We have installed two zinc bleeds, one on MEN Energex Pole No. 46572 in

“ Azanian St. Upper Mt. Gravatt and the other one on MEN Energex Pole N0.44395 in Mt.
Gravatt Rd Upper Mt. Gravatt.

Please sign one of the lines below and return via fax at 34031839,

Do you accept the results -----------a-nn--- Yes signed Date
Do you require witness testing. ------------ Yes signed Date
Regards

Les Greaves

:\ ES\BLANKS\SHELL.DOC Ci : K
Q-PUlse Id TMST 20T - - SHe: Active 21/07/2015 ONTACT: KERRuGH $28f 34
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Please note: . Electricity Act 1994 (Queensland) (160 and 265) Offce Use Only:
This application must be ‘s . Fees Paid:
accompanied by a fee of Electricity Regulation 1994 (186 to 210)

$200.00 Receipt No:

APPLICATION TO REGISTER A REGISTRABLE CATHODIC PROTECTION SYSTEM
(Note 1)

I/We, as system owner/s, hereby make application to register the registrable Cathodic Protection
System described below:

Name and postal address of | Brisbane City Council / Brisbane Water.
system owner: 5 Bunya Street. Eagle Farm. 4009.

Contact Name: Contact Phone:

Name and postal address of | Brisbane Water Engineering Services
authorised agent of system | 5 Bunya Street

owner: Eagle Farm. 4009 Telephone No:07......../.34031849.....................
‘ Contact Name: Contact Phone:
Jeff Say 07-34031854
Type of application: v’ New system (Note 2)
(tick as appropriate) O Alteration to an existing system, Registration No:............ccccc.... (Note 3)
O Existing system, Registration No:.........coccoceivviiiiiiiininncens )
Location of application: Meckiff St. Macgregor. 4122 :
(Note 4) From Holland Park Reservoir to Mains Rd. near Laver St. Macgregpr.
Structure to be protected: 500mm,755mm and 910mm Dia Mild Steel Trunk Main.
Maximum operating current:...5 .5 A...Amperes DC Maximum operating voltage (NOte 5)......ccccoevvecevvuenene Volts

I/We, being the owner/s of the Cathodic Protection System described above, make application for the
registration of this system and certify with respect to the system that:

. 6) I/We have complied with the requirements of Part 4 of Chapter 3 of Electricity Regulation 1994:

(ii) = the tests pursuant to section 190 of Elecﬁicity Regulation 1994 were based on the maximum
operating current stated in this Application;

(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 (i); and i

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

Application should be forwarded with registration fee of $200.00 to: Electrical Safety Office,
Department of Mines and Energy, GPO Box 995, Spring Hill Q 4004

GA\TSBWES\ELECT\DOC\BLANKS\CATHPRO
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NOTES:

1(a) A Registrable Cathodic Protection System is an impressed current system the
converter of which is capable of delivering a current greater than 0.25A.

(b) A separate application is required for each Registrable Cathodic Protection System.

2 The application with respect to a new system is to be accompanied by a plan indicating full
particulars about the system including the names of the owners and location of underground and
immersed foreign structures.

3 Application submitted pursuant to section 209 of the Electrical Regulation 1994.

4  Sufficient details are required to correctly identify the geographical location of the system,
3

5 The maximum operating voltage is only required for a system operating with an anode (or anodes)
immersed in water or marine environment.

For such systems:

Refer section 197 of Electricity Regulation 1994
The application is to accompanied by the “Technical Schedule Relating to a Registrable Cathodic
Protection Installation in Water or a Marine Environment

Note: There are two bleeds on the Meckiff St. System.

Brisbane Water identification No.CPB 82 is on the earth at Energex Pole No 46572 Azanian St Mt
Gravatt.

Brisbane Water identification No.CPB 83 is on the earth at Energex Pole No 44395 Mt. Gravatt Rd.

GA\TSBWES\ELECT\DOC\BLANKS\CATHPRO
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Af/UL TUL 12140 £QO0U0OY E/F BLEG W/3RHUP  -=>Up3au7i490 _Pg. O

anbane ==
Water 52

TECHNa‘LOGY SERVICES - ‘
Brisbane Water Engineering Services
Etéctrical Co-ardinutar, Ketry MeGavarn v : (oxt. 31838)
Feoaimile (axt. 31839!
Muchani2al Co-qrdingter. Ouncen Berrie (ext, 3 1843!
QA Cowordinatar, Pou Tuckey - ) {ext, 31841)
_Wiftsr Matare Ca-ordinatar, Den Creok {oxt. 31842;
FACSIMILE
To: Bab:Beil : ' : From: Les Greaves
_ Company: Encrgex. o Phone' 34031840
. Fax. No.: 3407 5496 : ‘ Date: 17/01/2001
¢ ' .
Pages: 6
Subject: Test results for Mt. Gravatt to Nathan Trunk Mains, B __’

Please find attached interference test results for apphcatlon for licence to operate a cathodxc
protection system _

The rectifie: is located in the park at the cnd of Meckiff St Macgregor. The anode bed is
at the rear of the same park. The trynk main runs from the corner of Maitis Rd and Laver
S, Nathan along O Grady St,through the Reserve to Mt, Gravatt Reservoir, Outlook Drive
Mt. Gravatt We have installed two zinc bleeds, one on MEN Energex Pole No. 46572 in
_ . Azaaian St Upper Mt. Gravart and the other one on MEN Energex Pole No 44395 in Mt
‘ o Gravatt Rd Upper Mt Gravatt,

Please sign one of the lines below and return via fa.x at 34031839

Do you accept the results -——-—-‘—_—----- Yes .ug'wd Datc ] 01
Do you require wntncss testing. de....... Yes slgned . Date
Regards

Les Greaves

T

.'“':;"".:' iym#" ”' l"\‘ I F oL

IOV
sl LL_ RIS

A\ 1epCaBLAIMA13I ELLuDG : CUNIALI. Kkt (318281

_ N}Ugfi | - 96FSLOPE L 19:74L S483L 7314 XINYINT | 6Z¢€§ag(sﬂwfﬁl« NYP-1¢
Q-Pulse Id TMS129 . .
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03/05 '01 16:17 FAX 61 7 3236 0541 Technol
Cathodic ProTelcﬁ%on System - §22 - MoSr?f G?O\?gﬁ fgelrlov ces grunk Water Main - OM Iv\onuoll@oo3
Corrosion & Earthing
Extemnal Plant Technology
A—— Locked Mail Bag 3583
elsitra
. PTTO2 Jim McMonagle
Ph (07) 3887 4879
Interference Testing
Exchange : MT GRAVATT
Related System : 66277
or Other Location : Bisbane WateriCU. Water Main M
Testing Date : Monday 2 April 2001 1:00 pm
Voltage : 7 Volts Current: 10 Amps
‘ Comments : Brisbane Water rep J Taylor. No interference Recommend no
further required. -
. Bond | Bond Anode |Distance Comment
Test I[nterference Location orx On Swing or A/K
Point Type ] v v v Cathode m
.1 |Lds, MBS MM Ofs # Logan Rd 11273 | -1265 [+(0.008)] Anode 0
7% (MB 45 M/H Rhs Derwent St o/s NO 59 0540 | 0928 {+(0.012)] Anode 0
PJ 45 - M/H Rhs Klump Rd 30m # Timor St -0.850 | 0940 | -0.090 | Anode 0
Cx PJ 45 M/H Rhs Mountain St dist cor Roger St | -0.595 | -0.595 0 Anode 0
G1 EarthStrap | At Mobile Tower near ICU. 0,465 | -0.490 -_0:025 Anode 0
67 |[MB 45 M/H Rhs Nagle St # Sobers St -0.548 | -0.553 ¢ -0.005 | Anode 0
Lds 45 M/H Lhz Logan Rd # cnr Virgil St 0.738 | -0.736 | +(0.002)| Anode 0
Thursday, 3May2001 Page | of ]

elstra Corporation Limited A.C:N. 051 775 556

Active 21/07/2015
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QUEENSLAND GOVERNMENT
Electncnty Act 1994

'NOTICE OF REGlSTRATlON OF CATHODIC PROTECTION SYSTEM

Registration No: 3289

Date of Registration: 17 September 2001 Expiry Date: 17 September 2006

The cathodic protection system referred to below has been registered for a
term of five years, and the conditions of registration shown hereunder shall
apply in addition to the provisions of the Electricity Act 1994 and Electricity
Regulation 1994.

Name and Postal Address of Brisbane City Council/Brisbane Water =
U ) System Owner 5 Bunya Street

' EAGLE FARM Q 4009

Location of System Meckiff St

. (from Holland Park Reservoir to Mains Rd
- near Laver St Macgregor)
MACGREGOR - Post Code: 4122

Structure to be Protected 500mm, 755mm and 910mm Dia Mild Steel
Trunk Main

CONDITIONS OF REGISTRATION

Maximum Operating Current: _ 5.50 Amperes DC

7817 10¢
Reference No. 20304 Electrical Safety Office ' ) Electricity Act 1994 ss.160 and 265
Department of Mines and Energy Electricity Regulation 1994 ss.186 to 210
PO Box 995 :

QPulse IdTMS1291 SPRINGHILL._ QLR A9045 Page 17 of 34
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Brisbane Water Engineering Services CP Form No. 28
Electrical Engineering Unit

Cathodic Protection Bleed Point Details Form

Project MI.G.cavaltt ... NMathan. Date ......... i8.1%%c2 .

Bleed Location /)776/‘8(/4)‘2‘/@{. o CPB No. __93 ..........
FOREIGN STRUCTURE OWNER: Energex

mr Gravalt Rel JBD 20! Bé

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

F.S. LOCATION:

F.S. IDENTIFICATION: 44395

- -REFERENCE TYPE: Cuv Cv S04 Rel_Cel/. __
POTENTIAL OFF: -43 ON:  +9g SW: 452
BLEED TYPE: Sacrifical
BLEED MATERIAL: Zine
BLEED WEIGHT: o-4 K6
BLEED O/C POTENTIAL: — {700
BLEED CURRENT OFF: __ ~ ON: /1 me o

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
-158 | ~94 | +64 -g4 | -393 | -29¢g - 235
|FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION? (Y/N)
IDENTIFICATION TAG INSTALLED? (Y/N) | cPgs Y
COMMENTS:
INSTRUMENT N Il INSTALLED / TESTED BY f:;‘ ..................................
Revision 09/28/95
Q-Pulse Id TMS1291 Active 21/07/2015 Page 18 of 34
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Brisbane Water Engineering Services CP Form No. 28
Electrical Engineering Unit

Cathodic Protection Bleed Point Details Form

Project YT, Gravatt = Aathas..... Date ....L.8..42722. ..

Bleed Location ’92/“4//'9’ N.ST

FOREIGN STRUCTURE OWNER:
F.S. LOCATION:
F.S. IDENTIFICATION:

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

REFERENCETYPE: Cuv €S0y Ref Cell —— ... __
POTENTIAL OFF: -20% ON: ~ /o4 SW:_+qg
BLEED TYPE: Sacrifreal

BLEED MATERIAL: 2 /nc

BLEED WEIGHT: ©- -4 kG

BLEED O/C POTENTAL:  ~//00

BLEED CURRENT OFF: - ON:  jima o

REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE:

Enerclzex

Azans/an St vBD 20/ A7

Pole 48572 mEWN

Bond Off Bleed On Resuiltant
(Rectifier Off) Swing

Bleed Off | Bleed On Swing Bond Off | Bond On Swing

-/l |~z | $22 |~122 | <370 | ~248 222
FOREIGN éTRUCTURE OWN ER AG—R.EE-ABLE WITH MITIGATION? (Y/N)
IDENTIFICATION TAG INSTALLED? (Y/N) | CP 82
COMMENTS:

Instroment 14017 INSTALLED / TESTED BY f\ff ......................................

Revision 09/28/95
Active 21/07/2015 Page 19 of 34
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Brishane Water Engineering Services

Electrical Engineering Unit

Cathodic Protection Interference Survey Resuits Form

CP Form No. 27

Project .ﬂf..éﬁa.\lﬁﬂig_../\l&ﬁﬂ&f/

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

Reading TeTt Paint Location Swing
.D.
- On - 510mV| Buicowg MecwirF  ST°
off  |~iomv | bakrn | TerstrA Buwoine |=20av
on |- 4€6mv|STECL | MeCkiFe ST
— ,

of  LatlmyloweR |TeLstea TowzR __|=i0mV
on |=527myl Fies J’ |
off  |=52bmY|HypranT Roscwedl” S+ -lnv
on |~ 80mMV| Fiee
off |- 929 Vlvaeant Mecki i< S:.-’ O
on |~380mf Evcrocx Rre W85
off |-37mVIEarTH Mcewicem S7. - Suv
on |-207~vl ENERGEX Prie LTIub
off |-ailmyléreri | O Geaoy ST VAN
on |=305mv | ENERGEX Pore 4150 |
of I=3lgmv i Eaein | O Grany ST T5My |
on_[-20buV CvEReex Poce kb3l
Of  |~209mu Enerr | ARAFuRA ST T3 MV
on |- 9 mv| SreeL | TRanS FoRmE R

| off |- pomvi FRame! AgeTiec. ST T2y |
on_|-2e(mVl Evcroex hee 16573
off 103mVIEreTH | ARCTIC ST [ td 1V
on | =MimviFwRe . | |
of  |~(q7mvidorant. A2 ANiAN ST O .
on = jounv ENERLEY e ub572
Off |- 1334l Eacrrd! AZANIAN ST +1mV
On | { ' ' }
off | ! |
Cn l ;
off | |
On | ;
off |

TESTED BY
INgTRUMENT IN 1

Revision 09/28/95
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Brisbane Water Engineering Services CP Form No. 27
Electrical Engineering Unit
Cathodic Protection interference Survey Results Form
Project M[Qra(.ﬁ.’fé..:..."f*féﬂ” Unit Reading %. .?.K 5 5. ’9“ Date JB.i2.00
Reading TeTt goint Location Swing
- on |-3%8¢
Off -297 Tf MT Gravea F¥ R . - 57
On + 9 ‘ .
| of | ~43 | M\ Ple 49395 +52
. . On ~72% | fedi
_Off ~790 Valve | MT Gravatt R 6z -co
On +13 | wader
off + i | Meder| . 6z | +2
On ~38 i
o Yy Fence, . o5 Ny
On ~217 |Earth [t
off - X220 Stake | OpFus Pole i35 . +3
On —248£ water '
- Off 248 Me.-ﬁ’,. Masco ¥ é oo
On ~236 |mENV MT Graveh Rl
Off -247 Pole Lozew -7
On +4 52 mENV Po le
Ooff 1+ 520 Breken 4 59 <o Prea zler 4 y.
“ On ~o3 | Water . é
off —~ (09 Metey “ 4g| T
On — 13/ | Fire
off -~ Jgo | Hodradd “  5¢ +9
On ~43c | Pole
Off —~ 49 | Gvard “ 57 -~/
On ~ 3y Sw
T Off —3 44| Boara v 59 + 2
On ~5 ¢ é' Stey
off |-622 | Wire |Phle ~N3536  “ +4
On 2 mEN
Off — & @/f 43 26/ b +(
)
Instroment 10 11 TESTED 8Y ... /’:J

Revision 09/28/95

Q-Pulse Id TMS1291

Active 21/07/2015
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Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 27
Electrical Engineering Unit
Cathodic Protection Interference Survey Resuits Form
Project UL Gravatt. falhaz Unit Reading 2-2Y 2.5/  pate L37/2222.
Reading | Test Point Location Swing
1. D.
- on ~i3 |mewv , :
off -4 /%/eé?@év Pfea zZer -/
On —-594 Pole . _
off | —594 | Gverd | Pole 3924/ Braubdey | —00
On ~4 1D
.. _Off — 4049 FFence 52 Bras /q — !
On ~5dy | Farts
Off - | =570 | Stake | Bole 9243 “ +Z
On - 35/ Waker
off - 359 Meter 4@ b -2
on |-~/93% | F/H
off —1973 4 2 i oo
- On ~5go | Earth
Off ~suy3 | A/B | Poledgzus “ + 3
On |-993 | TP
off |~gv761 Z ‘T 36 “ -] 17
On ~5463 | °
off —5do Top 4 g e + Z
o0 on | -637]|Pole
off ~637 |Goand | Pole woggs Stanly e
On — 42| Water
off | —~ weg Pipe col Seppice 44 S “ + é
On - 255 | water
off =258\ meoter “7 " +3
on -352 | mEw |
off | ~355 ] Pole 442817 ¥ + 3
On -6z | mENV
Off ~26s5 Po le 359102 -z
on
Qff
Instroment 147 14 TESTED BY ... (ﬂ S S

Revision 09/28/95

Q-Pulse Id TMS1291 Active 21/07/2015
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TO TELEMETRY EQUIPMENT = g - %z
KI = 240V RELAY 0 TELEME QUIPMEN 3 @ w S
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' — —
13__ . 19- =77 N 0 T E S
e 525 :
. 24 —1 Lo == i L CABNET T0 BE MANLFACTURED FROM 16w 36 25
In = T | ' i
= - 4 2. UNUESS SPECFED. SUPPLY CABMET WITH FUNTH. |,
A I . I B (MOUNT PLINTH TO SWITCHBOARD CABIET USING
= i o . + ] STANLESS STEEL SCREWS).
. o =20, 130 S + 3 REAR EQUPMENT PANEL TO BE ZINC PLATED STEEL.
— Q 1 | POWDER CDATED 'ORANGE. (FULL LENGTH & WIDTH &
o 1 30 IR REMOVABLE). SEE FGL
s on B r=s — + E HNGED PANEL SUPPLED BY B.CC
B 120 | 4. DOUBLE P cC
B e 3 CHRONME HINGES I o5 o = 5, FROVIE /i Ww SS. EARTH STLDS TO DOR &
- | 200 x 200 | : : :-"’ 20 X 200 6. DEGREE OF WEATHER PROTECTION PSS,
| LO8 BIX ' | + 7. SELECTRIX TYPE HANDLE TO BE SUPPLED & FITTED BY,
5 ! HALDR : bl SWITCHBAARD MANLFACTURER. HANDLE- TO BE TI07 SS (U1
T I | I : KEY TO BE 10907
o ' 7 DOOR I LR B
5 : o b : [ o BT 9 - 4T 8. DOUBLE HINGED PANEL MOUNT TO BE SUPPLED WITH
s o ! H bl o 4 = ' ) MOUNTING BOLTS & NUTSERTS. TOP & BOTTOM.
= 1D b ~ \ SEE DETAL A"
21 /RN [
RN Y 3 POSITION LOCKING v [ + 6mm DIA. MOUNTING
- SELECTRIX HANDLE L HOLES
12 WITH 2UNT77 FLUSH ||
- (CONCL KEYING | 2
13 SWITCHBOARD | | )
.. I B[ 195 | MoOFED OLP.
14 .
- ¥ L + A]592 [ SSUD FOR APPROVAL aLPp.
25 SWITCHBOARD . o No | DATE AMENDMENT TNITIALS
o
Chs 2 ~ M . N AMENDENT & ISSUE REGISTER  |c
— = - i MANAGER DIRECTOR OF
1 @— v ] TECHNOLOGY SERVICES
I
g | Q50 | 340 FRONT INSULATED PANEL FG1 DATE: DATE:
i (6mm THIK) SUPPLED IPMENT DIRECTOR OF DIRECTOR OF DIRECTOR OF
1o L ' : EQy PANEL DETALS PLANNING & DESIGN| MATER SUPPLY CONSTRUCTION
g 6 OFF COUNTER SUNK SCREWS
L/ (LD KEY HEAD) 36 S5 B X AN\ W
20 — <~z
21 T = ¥ = 40 ) DATE: DATE: DATE:
r , NUTSERT DESION | kMG | 5592 | ENCBER
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D ~ I | 5 E !; _ ;I/b&n ATED PANEL _ RN | aup, | 7552 | SPERVEEDG D
23 D L 4 _ = S .
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24 i & ~ SWITCHBOARDS REQUIRED p— Aol o
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-+ -+ -+ .
34 1“%::::—:::: \ ) T
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Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manuall

Ar7Us TUS 12140 £OOUOSY E/7F BLBLV W/ SHuP ==>Ups4uru49e Pg. G1

Y

* —

Brlsbane =

' TECHNOLOQGY SERVICES
Brisbane Water Engineering Servicas

Eléctrical Co-ordinutar, Kerry MeGavorn v : (oxt. 31838)
Faosiniile {oxt. 31839!
Muochenizal Ce-ordingter, Duncen Berrie (ext. 31843!
QA Cn.grdinator, Pou Tuckey - {axt, 31841)
__Wiitar Matars Co-ordinatsr, Don Greok foxt. 31842;
FACSIMILE
To: Bab Bell From: |_es Greaves
Company: Encrgex , Phone: 34031840
' Fux. No.: 3407 5496 Date: 17/01/2001
Pages: 6
Subject: Test results for Mt. Gravatt to Nathan Trunk Mains. __J

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

The rectifier is located in the park at the end of Meckiff St Macgregor. The anode bed is
al the rear of the same park. The trunk main runs from the corner of Mains Rd and Laver
St, Nathan along O Grady St,through the Reserve to Mt. Gravatt Reservoir, Outlook Drive
Mt. Gravatt We have installed two zinc bleeds, one on MEN Energex Pole No. 46572 in
Azanian $t Upper Mt Gravatt and the other one on MEN Energex Pole No.44395 in Mt.
. Gravatt Rd Upper Mt Gravatt,

Please sign one of the lines below and return via fax at 34031839

Do you accept the results «——---——amesua Yes signed : Date '31[‘ [
§: ; L

/ol
Do you require witness testing, &2 Yes signed ..__Date

Regards

Les (ireaves

g --1;1:"-

i

l‘r
KA ‘*'\.

a-\rapyreatouatacaiailcLlivoc CURIALI, Kekir (3108281

Q-puisd (7ids1291 96PSLOPS L 19:T4L  acive21/o7/28483L Q1314 KIUNE 6701 FOSRREO">hwe-1e



A Cathodic Protection System - S22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manual

Brisbane ==
Water |

N

l

Brisbane City —
- TECHNOLOGY SERVICES
Brishane Water Engineering Services
Electrical Co-ordinator, Kerry McGovern v ’ (ext. 31838)
Facsimile (ext. 31839)
Mechanical Co-ordinator, Duncan Berrie (ext. 31843)
QA Co-ordinator, Paul Tuckey (ext. 31841)
Water Meters Co-ordinator, Don Crook (ext. 31842)
FACSIMILE

To: Bob Bell From: Les Greaves

Company: Energex Phone: 34031840
® Fax. No.: 3407 5496 Date: 17/01/2001

Pages: 6

Subject: Test results for Mt. Gravatt to Nathan Trunk Mains.

Please find attached interference test results for application for licence to operate a cathodic
protection system.

The rectifier is located in the park at the end of Meckiff St Macgregor. The anode bed is

at the rear of the same park. The trunk main runs from the corner of Mains Rd and Laver

St, Nathan along O Grady St,through the Reserve to Mt. Gravatt Reservoir, Outlook Drive

Mt. Gravatt We have installed two zinc bleeds, one on MEN Energex Pole No. 46572 in

Azanian St. Upper Mt. Gravatt and the other one on MEN Energex Pole N0.44395 in Mt.
’ Gravatt Rd Upper Mt. Gravatt.

Please sign one of the lines below and return via fax at 34031839.

Do you accept the results ---=--=--ceeeeemen Yes signed Date
Do you require witness testing, ------------ Yes signed Date
Regards

Les Greaves

G:\TSBWES\BLANKS\SHELL.DOC . Conract: KERRY (31838
Q-Pulse Id TMS1291 Active 21/07/2015 BLGE 8%t 34



< Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 28

Electrical Engineering Unit

Cathoqic Protection Bleed Point Details Form

_ |Bleed Location /)775/‘04/4)‘7‘@. o CPBNog’3 ..........

FOREIGN STRUCTURE OWNER: Energex

F.S. LbEAﬁON: mr Gravalt R UBD 201 B8é

F.S. IDENTIFICATION: Pole 44395

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

— .IREFERENCE TYPE: Cv Co SO4  Rel _Cet/.

POTENTIAL OFF: =43 ON: +9 SW: 452
BLEED TYPE: Sacrifrcal
BLEED MATERIAL: Zinc
BLEED WEIGHT: o-4 K6,
' |BLEED O/C POTENTIAL: _— {700
BLEED CURRENTOFF._. ON: /1lme T

REFERENCE POTENTIALS AFTER CONNECTION TO FOR_EIGN STRUCTURE:

. Bond Off Bleed On Resultant
(Rectifier Off) Swing
Bleed Off | Bleed On | Swing Bond Off | Bond On Swing
c =58 | -94 | +b4 | -g4 |-393 | —299 - 735

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

IDENTIFICATION TAG INSTALLED? (Y/N) 7 cpg3 Y
COMMENTS:
INSTRUMENT N UL INSTALLED / TESTED BY fg ..................................

Revision 09/28/95

Q-Pulse Id TMS1291 : Active 21/07/2015 Page 29 of 34




¢ Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manuall

Brisbane Water Engineering Services CP Form No. 28

Electrical Engineering Unit

Cathogic Protection Bleed Point Details Form

Project.”.?.?:.Q!:%K?f.sz..:.éffﬂzﬁé.ﬁ.’.’ ....... Date ....L.8. .42 22...
Bleed Location A ZAMIAN. S X... CPB NO. .eovree B Zverrrren
FOREIGN STRUCTURE OWNER: Ener gex

F.S. LOCATION: Azans/amn SF vBD 207 A7
F.S. IDENTIFICATION: Pole 46572 mEN

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

‘ . REFERENCE-TYPE: - Cuv Co §0u4 Re,/ Celd . . ___

|POTENTIAL OFF:  -26% ON: ~/o04 SW._tggo
BLEED TYPE: Sacrifreal/ |
BLEED MATERIAL: 2rnc
BLEED WEIGHT: o-4 kG

BLEED O/C POTENTIAL: ~//(0D

BLEED CURRENT OFF: L ON:  /Jima

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

~ g | =22 | 22 | ~122 | <276 | ~248 2272

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

IDENTIFICATION TAG INSTALLED? (Y/N) _ . _cpgz
COMMENTS:
Instroment 1A74) INSTALLED / TESTED BY ...py A8t

Revision 09/28/95

Q-Pulse Id TMS1291 ' Active 21/07/2015 Page 30 of 34



: Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Farm No. 27
Electrical Engineering Unit
Cathodic Protection Interference Survey Resuits Form
Project ﬂ(GKAV&I’I.IQW/\LA’(HA.M Unit Reading .:S..Q‘(.“&SSA Date 4‘3'//’00
Reading | Test Point Location Swing
1.D. -
- On =~ 510mV| Buiowg Mecwki#F S _
off  |~uomv | Eagrn | Tersira Bownine  |=20onv
on |- 4§bmv|STECL | MeekiFF /ST' |
o offt ~u7drvloweR | TerSTRA _I1OWER oMV
On -527my| Fire
off  |~52bmY|HypranT" PDSEWELL S'T’ -lnv
On - &MY FiRe
ot |- 829 VItlvorant  MeckiFF S’z’ O
on |~380 ~v Ewvcreex Rre w85
off |-37dmVIEarTH MeewiFFe ST. %
on  |-oo7mv ENERGEX Pore LTIUb
off |-alimy|Ercir | O Grabdy ST + U MV
- on  |=305mv Evereeyx fPore 411506
off |~3lomv Eaein | O Geaoy ST T5mMv
on _|=20bmuV LveRGEX Poce uleb3b
off  |~209mud Eakrrt | ARAFURA ST t3nv)
On - W mv| Steer | TRans FoRmME R
® of |~ omvl Frame! Aretie ST tZnv
On =20 MV Evercey hoe ub573
off Fl03mV|EarrH | AReTic ST +od v
on | ~91mV] Fire
off =19 7mv|HvDRANT AzANMIAN S+ 0
on |- jouny Evcrcee bee 46572
off |- 133m¥ EariH! AZANIAN T Al19mv
On
off
On
off
On
off
[y ROMENT IN 125 TESTED BY ... % ................................................

Revision 09/28/95
Q-Pulse Id TMS1291

Active 21/07/2015
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N Cathodic Protection System - $22 - Mount Gravatt to Nathan - Trunk Water Main - OM Manual

Brisbane Water Engineering Services CP Form No. 27
Electrical Engineering Unit
Cathodic Protection Interference Survey Results Form
Project M.Z..Grax.all. - e thaen Unit Reading -9V, 554 pate.lB:l2:00
Reading | Test Point Location Swing
I.D.
- On -338¢ 7P
off -297 MT Grava ¥ Re . - 57
Oon + 9 _ . ' -
of | ~43 | Y\ Pole 44395 452
‘ On ~7¢% | Relie | . —o
off | 790 | Vele| MT Gravatt Ret. 62 o
On #13 | wadker
Off + 1 Meter | " éz +2
On 88! Fence o
off ~ 382 ' v 5> 3/
on <2(7 |Earth 2L
Off -220 Stehe opYvs Pole i3 /5. | + 3
On ~26¢8 |Water
off -248 meter Masco ¥ A oo
on ~236 |MENV | myT Gravah R
off -247 Po le o3&y - >
On +4 52\ mEN Po le
off 1 520 Broken 4 59 <o Prea 2ler L7 T
. On ~t073 | Water é
of | ~tog | mete, “ 49| t
On - 137 Fire
Off ~ J&DO #54’44} “ 5¢ + ?
"~ On ~430 | Pole
Off ~49 |\ Guard “ 57 -7/
on ~ 347 Sw
off _3@,Boaro’. “ 59 + 2
on__|~5 ¢4 | Stey
off —c22 | Wire | (/e 43886 “ +é
On 2 MmEN (
off — & ole 243 g4s b +
[nstrement 10 11 TESTED BY oo /’-’3 ............................
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Brisbane Water Engineering Services CP Form No. 27
Electrical Engineering Unit
Cathodic Protection Interference Survey Results Form
project ML Gravatd. Loalhan Unit Reading Z.2Y.5.:5/  Date 13712792,
Reading | Test Point Location Swing
I.D.
. Cn =13 |meV
Off ¥ /)0'/¢4? g{p }?lec chr -/
On -594 | Pole . |
off | —594 | 9verd | fole 3924/ Braubey | ~00O
‘ On 410 | Fence
. QOff | —4o09 52 Braa /q ~ !
On ~5dy | Farfh
off ~$70 | Stake | Ale 9243 2 + 2
On “3&/ Walesr
Off - 359 | Meter 4 g b -2
On ~193 | F/H
off —193 4 2 i oo
On ~5go | Eartsh
off —593 | A/B | Poled920¢ L +3
On ~923 | TP
Off -~ g7é 2 Tm 32 6 b -) !} 7
On ~568 | Ta
off ~5do ” 4 9 le + 2
. On - 637 |Pole
Off ~é37 Goard ﬂp/e 40’94/ S?Lan/ﬁ 00
On — L 42| Water
off ~ 448 /’t}?e Col Service 4§ Hn + é
On - 25§ | Walker
Off —258| meter “47 . +3
On -352 |MEN
of | ~35¢ | Fole 442817 u +3
On ~287 |mEV
of | ~245 Pole 35012 -2
on
Off
/nﬂ(”/ m‘n* a0 1) TESTED BY ........ ; ’g ...............................................
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