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Brisbane Water 
Engineering Services 

Electrical Mechanical Water Meters 
5 Bunya Street Eagle Farm Q 4009 

Ph. (07) 3403 1849 
Fz. (07) 3403 1898 

Subject: Coating defect survey for Bartleys Hill to Pinkenba trunk main. 

Equipment used: Pipecamp PCS 2000 coating anomaly equipment. 

Length Of Mains: Aprox. 6500 Metres. 

Size of mains: 755 mm and 600 mm Dia mild steel cement lined. 

Opperator: John Taylor 

Date of survey: 4th, 5th, 6th, February 1997. 

10 February 1997 
Y 

Procedure: Equipment was set up as per operation manual while operator traversed Pipeline 
route. Potentials were measured at each test point and no defects were noted greater than 5 

millivolts. 

Evaluation: Over the length of the main no notable defects were found . 

Conclusion: The coating is still of reasonable condition and no further action is needed other 
than the CP System. 

John Taylor 
Electrical Engineering Unit 
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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. 

(2.0) CORROSION AND CATHODIC PROTECTION 

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

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

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

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

While it is the flow of current which achieves the cathodic protection of the surface it is 

impractical to measure these currents over individual anodic areas to determine when cathodic 
protection has been achieved. However, with the flow of cathodic protection current, the 
structure becomes more negative with respect to the surrounding electrolyte. Because of this, 
it is possible to state values of metal /electrolyte potential at which corrosion does not occur. 
This metal /electrolyte potential is generally measured against a standard reference electrode 
which allows a reproducible potential at which corrosion does not occur to be quoted. 
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 (3.0) MAINS DETAILS 

Size: 755 and 600 Dia mild steel cement lined. 

Coating: Enamel coated. 

Length: Appox 6.5 Km. 

Location: From Valve Nos.234 and 115 Bartleys Hill Reservoir, Albion to Valve 
No. 111 at cnr.Kingsford Smith Drive and Randle Rd. 

Construction 
Drawings: 

486/6/6-S Q1T0001E Cathodic Protection Rectifier Unit No.2. 

486/6/6- QQ1T0013E Cathodic Protection Test Points. 

486/6/6- QQ1T0014E 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, 10 amp direct current output enclosed in a stainless 
steel switchboard. Rectifier has a 240V supply from SEQEB Pole No.20848 
located in Acacia St. Eagle Farm.The rectifier is on the comer of Acacia St. & 

Kenyon St. Eagle Farm. 

(4.3) Cathode: The cathode point is located on the 755 Dia mains, near MH255 on 
the comer of Acacia St. & Kenyon St. Eagle Farm. The cathode point is where 
the cabling from the rectifier is attached to the structure under cathodic 
protection. 

(4.4) 

(4.5) 

(4.6) 

(4.7) 

(4.8) 

Anodes: Three 1500 x 75mm silicone iron anodes were installed approximately 
60 metres from the trunk mains in a vertical bed. The anodes were firstly 
packaged 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 ten test 
points have been installed on the 755 Dia main and two test points on the 600 
Dia main. In total, the system has 12 test points which can be identified from the 
layout drawing. 

Associated Drawings: 
Cathodic Protection Details - 2/14.213 
Cathodic Protection Test Point Details - 2/14.199 
Standard Rectifier Wiring Diagram - 486/6/25-AA1C0021E 
Standard Vertical Groundbed Details - 486/6/25-AA1C0024E 

Associated Standards: 
AS 3000 1986 Australia Wiring Rules 
AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protection, 

Part One. 

Government Regulations: 
Queensland Electricity Acts and Regulations. 

Cathodic Protection System - S9 - Bartleys Hill to Pinkenba - OM Manual

Q-Pulse Id TMS1302 Active 21/07/2015 Page 6 of 25



(5.0) PERFORMED TESTING 

(1) Natural Potential Survey. 

(2) Testing of Insulated Flanges, Joints. 

(3) Soil Resistance Testing. 

(4) Current Drain Survey. 

(5) Pipe Coating Anomaly Survey. 

(6) Rectifier Loop Resistance. 

(7) Foreign Structure Interference Survey and Mitigation. 

(S) Final Potential Survey and Commissioning. 

(6.0) CONCLUSION 

Full Cathodic protection has been achieved on this section of trunk mains. The 
cathodic protection system is registered with the Queensland Electricity 
Commission and has approval to operate. 

(7.0) 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. 
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25th November 1996. 
Electrical Engineering Unit. 
Cathodic Protection 

CPS Monthly Maintenance Details. 

Required: 

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

Labour: 

One tradesperson, one vehicle. 20 minutes per site. 

Procedure: 

1/ Identify installation. 
2/ Check system for operation. 
3/ Record voltmeter. 
4/ Record ammeter. 
5/ Comments. 
6/ Log entry. 
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25th November 1996. 
Electrical Engineering Unit. 
Cathodic Protection 

CPS 6 Monthly Maintenance Details. 

Required: 

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

Labour: 

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

Procedure: 

1/ Identify system. 
2/ Check system for operation. 
3/ Record voltmeter. 
4/ Record ammeter. 
5/ Record "on" potentials for all test points. 
6/ Record "instant off" potentials for all test points. 
7/ Record "off" potentials for all test points. 
8/ Perform loop resistance and record. 
9/ Check and record anode string currents. 
10/ Comments. 
11/ Log entry. 
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25th November 1996. 
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 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic Protection System Potential Recording Form 

CP Form No. 23 

Project BARTLEYS HILL to PINKENBA TRUNK MAIN Date 25 Nov. 1996 

o 

-500 

-1000 

-1500 

-2000 

Test Point 
number 

Distances 
to T.P. 

Potentials to CuSO4 Resistivities 
at 2 metres Natural Off On 

(metres) (mV) (mV) (mV) (ohm.metres) 
1 01 -64 -343 -395 302.5 
2 1100 -554 -845 -895 67.5 
3 1700 -545 -790 -850 75 
4 2300 -530 -780 -820 11.2 
5 2900 -506 -820 -880 88.7 
6 3300 -528 -860 -920 143.7 
7 3500 -601 -850 -930 11.2 
8 3800 -620 -1072 -1257 10 
9 3900 -638 -1000 -1090 8.7 

10 4400 -438 -860 -960 2.5 
11 6000 -585 -850 -920 1.2 
12 6500 -647 -860 -1020 7.5 

Graph of potentials and resistivity vs pipelength 

2900 3300 3500 3800 3900 4400 6000 6500 
0 

Distance (metres) 

Natural v Off On e -850mV g Resistivity 

Rectifier located at 3800M.1 

500 

400 

300 

200 

100 

o 

Revision 12/04/96 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic Protection System Loop Resistance 

Ph. 34031838 Fx. 34031839 
5 Bunya Street 

Eagle Farm Q 4009 

Date: 25th November 1996. 
Cathodic Protection System: S9 Bartleys Hill to Pinkenba Trunk Main. 
System Operating Volts: 10 System Operating amps 6.3 

12 

10 

8 

Test Voltage: Test Current: 
(volts) (amps) 

2 

4 

8 
10 . ;' 

2.5 
1 

3.6 

6.3 

, 
>b; 

; 
b:<; t 

Ág - 

Loop Resistance 
(ohms) 

1.481481 

2 - 

o 
o 2 

Zs/ 

4 6 8 

Current (amps) 

12/04/96 LOOP BART. WK4 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic Protection Anode Bed Testing 

CP Form No. 17 

Project fA rte i i Lit Lim `( Pi h ks ex tOc, Date ..12,- 

ANODE MATERIAL: 

ANODE SIZE/WEIGHT: 

ANODE PACKAGING: 

ANODE DEPTH: 

5i4 /COW /Re A/ 

! S'U C'J X ,tr- 

C'-m-A//s i dr- 

5- v Al. 

BURIAL: 

TEST POINT TYPE: 

SOIL RESISTIVITY: 

SIGNAGE: 

V.-6w-r1 c f+c.. 

%V D 

Ic;M t*- ..5./q. I2m. 

01 - ' _ 5 1,. 1 1,"% + 

r:Cv S f. 

RESISTANCE TO GROUND: 

ANODE NO.1 / 
ANODE No.2 *3 - 3 1L 
ANODE No.3 2 - 01 ,JL 
ANODE No.4 
ANODE No.5 

TOTAL 

ANODE CURRENT 

ANODE No.1 Z ° 

ANODE No.2 ---17 .. 

ANODE No.3 1., 
ANODE No.4 
ANODE No.5 

TOTAL 

LOCATION DRAWING 

o e.2 

tS41,1 

6-6,51;zí Go 

,rh 

TESTED BY P. 5.1=1 - 

Revision 09/28/95 
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e 

Facsimile 

To Lary Mc Govern From McMonagie: Tun 

p r oP TECHNICAL. jai Engineering Unit SERVICES 

Facsimile 34.03iá3-7 

company Bttibane City Council 

Lecamen Eagle i'Tsmi Pumping 
Station 

Distrib, 

Chielecom 

CDYE4ERCIAL MD CONSUMER 
EXTERNAL PLANT TECHNOLOGY. 
OLD. 

144 ARTHUR 5 i 
FOR1Th E VALLEY Q acne 

A!lSirelìa 

reasons (0I 3EGII 0116 
Date 6th December, 1996 Massage Sank 

Facsimile (OP} 3252 464 

Toiai Pages i 

Dear gene, 
With reference to your two impressed carrent cathodic protection items on 

the Bartley's i3"ill to Pinta trmnk water main. 

Tests pectinated by John Taylor (BCC) and John Lambert (Telst>a) on Wednesday 20th 
November 1996 revealed that there was no adverse affect or 'interference to Teistra's 
underground plant &am the operation of these two system with the Kenyon St Unit operMing at 
8.0 volta 5.0 amps and the Orsova :t Unit operating ât ? volts 32 amps. 

Actor y, Telstra has no jection to the operation or licensing of there two ysiema iv to the 
above outputs, however shemitithe units be required to operate at higher outputs ten additional 
interference testing may be required. 

Mimic you for the assistance with the EOS testing. 

Regard 

MANAGER 
EXTERNAL PLANT TEr:ii ïOLOGsI 

'rostra Corporation .unirau 
ACN 051 7?< 556 
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i 

Brisbane Water 
Engineering Services 

4 

fo: Darryl RinRUet 

companyllocation: SEQEB 

fax no 34075986 

`PHONE:34075369 

date 20 September 1996 

Electrical Q Mechanical. C Water Meters 
5 Banya Street Eagle Farm Q 4009 

Pb. (07) 3403 1 349 
Pa. (07) 3403 1898 

En transmission 

from: Kerry Mc Govern 

Unit unit: Electrical Engineering 

ph no:34031838 fias no:(07) 3403 1839 

no of pages: (including this page)Three 

re:Interference Test Results for BARTLEYS HILL TO PINKENBA Trunk main section 1 

message: 

In relation to our phone conversation, following is the preliminary results of interference testing of our 
cathodic system to your structure. 

If further on -situ testing and / or witnessing of testing by you is requried, please contact the undersigned to 
arrange those tests. 

Could you please reply by FAX or LETTER of your acceptance of the above testing for our records. 

Yes I Accept the test data and have no objection to the system being lice 

Signed by DateAr/// MC. 

No I require witness testing Signed by Date I 1 

Regards, JOHN TAYLOR 

Kerry Mc Govern 
Electririe Supervisor 

10 'NI 96gçL0y£d00-- dOHS/M 3313 d/S 6£9099Z £i:ll 96. 11/Z1 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic.Protection Interference Survey Results Form 

CP Form No. 27 

Project d/ 7Le YS i /iLL J n/;Cl-z- rVA/"i Unit Reading ÍD'OV ( Ar Date /° / /'s f 9 (! 

Reading Test Point 
I. D. 

Location Swing 

On 
/ 

-G%5M V i 

Mc/v 
E L , JE E P c , L F ,Z J?à 5 
hCiîCiN Si. -,20 et V Off -b5 5Mi' 

On -5,06HV 441Lin/A-1 rENCL 
/-}'Cr? C i/i 57 -i 

;v1 V Off -43$MV 
On -.23I m 

l;c' Al. 

SrxL ß I oLE l0S`l! 
,, 
:,1-KrL é ys i-/l«. c Off -,Z.3L,+V' 

On -51;;1M,j 1.C' L'. FL /VGC 

brrRr LEYS HILL off -511, 
On I 

-,,27M y 

EA er il 
S l L----.£ ri...:- R J Ì-iL 1, . 

3 / l-; L = Y S H L _ L) Off - j. 2 7 i V 

On -;ii 6Mv 'Ñ,ai =.:z 

tl a-- r _2 33 N1,4 3 rr/ " - C' Off -.2i4 14s' 

on 
I 

7 

I-3(,,/;-1 v NA7vRf1 Sc_ c ` 
P^Cc 

_ 
I--34bi-t V C/3 l;l2 i'l r r Y. l -r 3 i' V 

I off 
On 469 

/il ̀  :A1' 

p? 
`7 'c ,y ¿ r L ir j g?r.: IL 

.";' ;i í 7 ..r`. ' i ,` Off 472/1V 
On ' iii 11 V 

_ % . .' 
. - _ - _ `; _ 

r 
1 í}ï' x! 

`" 
;,1i . :V .` _ ñ ;9 , A - _ ., 

r ' Off - " -. : ii v. 

On -4 6 ú M v 

:"_ ;V 

'_ 1 _ 
,, _ Í ;; `Ï' ! 

''_.: '_ = .. Off -:tv 
On -jtii-;,,:nl 

r'l . . /V 

1. : L_ .0 0S 
'i, :\ = - Z-..1 ->¿ tel. V Off -1li % /1 i% 

On ° 34C)1V W,}r: Z 

(j/k2=7"-L-: ,Z 

i ; c' 1 l1i1R r1C : 5 
( LCLs:.i_ Lrz S ! , 

r- ' `- 'l V Off -3 ,f2,41; 

On 
- - I. ,-±a 

r 

11 
`/ 

. .- . ,7 , - 

..`c : I t _,, ._-1 ?,':1 ._ Iÿ 

_'_.: i_ _ _ L: c (-^ r r- ;" Off 7'; M v 

On u5¡?t?v/ :VliÌL;::. 

rlE-,? , /?r:5,,v _ 
L, Off 115í?,,V 

On -.3C7Pi V 'vVttTç;Z 
iiL!"rFiL 

;"- MM .,,:: 
,.44-7- = vu' i+-/ i.2 L 

'.'` Al ,4 H / :'c /! V 
Off - :Si ,%! V 

TESTED BY 

Revision 09/28/95 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic Protection Interference Survey Results Form 

CP Form No. 27 

L , 

Q..k.E -/ {/ lL(. r 1 f' /i('V '1 Unit Reading IL O :ai b 3A Date /D/i c I Project ..(:,ifi. 

Reading Test Point 
I. D. 

Location Swing 

On - 6734m ;.,4.44,?! 

Yid. lAlf z:0Ain11 AVE 0 Off - 731/ ?IV 

On -ù3 6 m VI 

MLí n/ 
:SL ( L. ß 8L E ,475 

Se. ii i+r / D EK !Pli .F, Pi Off I- -.3 r i 
On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 
_ Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

TESTED BY 
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Owe II Il\7Mii wYrv v. - 

Electrical Engineering Unit 

Cathodic Protection Interference Survey Results Form 

Project aQ ' h4,6 P11., f%e e S !i l ... Unit Reading .................... ....... Date 28 -JO- 47 

Reading Test Point 
I. D. 

Location Swing 

On f-6/ Gas-- 
va ive 

@ Toe's D rler o0 

Off f-6 I 

On -,ZCgi M61t/ Pa/e 2 o 94Q 

Off -145- kisngstore/ Sol ;714 dry. +I 

On -2o3 N P joe's der+er oa 
. r 

Off -2,03 
On 6565 /KÌ-iv Pola ,20 9.42 _`_ pa 

Off -`36 3 

On - 413 b Sew 7TP. d et°-'s o/ì,a.e ,- 
4-2,4 

Off -4ó2 P'i'.g /84a 
On -.4oy noFn/ p,,, le Z o 943 a 
Off - 4oq .. 

On -3Z AA/ afer G . ram eS 
64' 

Off -36Z Me74er 1084 /Cirtgsr?Ora( SMrTh 

On -4s7 1-1 P. G+ Q 6 0ve 
- - o0 

Off -4$7 
On -47i Re 6o ve 

Off - 2477) Valve 

On _ 3 37 Avi -.Av Po le 2. o y44 

Off - 33 g D P S P)+ps 

On - 330 
I ar ?9 Ra( 1 wa.y RGjgxey É o 

00 
Off -33d @ çóove. 
On -5S4 Fcncl RQ ilwa,y ciossà+g G... 

i- a. 
Off -55 h, Q vn o vr 

On -S S wa-Ì er Cnr guN..,w 

? Q ! »ls 4. .fri } v o--a 

Off " ' S.2 
On -314 6 tri EN 14. /P Role 2o 95 9 

Off --3 5-z) 

4 

On ^ 774f MEd/ Po 1e .77O he 4 
Fc n iw s^+ riz-4 dry i- -j s-p 

Off 
s 

TESTED BY 8 
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Cf15L7duIe VWW.CI G71y11 /GG7 v.vG.7 
Electrical Engineering Unit 

Cathodic Protection Interference Survey Results Form 

Project r P ;Ihe-eda Unit Reading Date .35- /O -2. 

Reading Test Point 
I. D. 

Location Swing 

On. 34,4 `lave Sc.tiri(cler Sf op/, 
Po/e /7Z ?6 

co 
Off -346 
On -4./z fi/g /4/B Pole 3z 9 
Off -k /-C m Eiv - 

4- 4, 

On -50 S ali-c i=en ce G .JQh+es 

Off -SoS PaSt M ecl,,a..ca/ vil/s40 + oa 

On -384 Eotich4i /000t L,qt>< C. 
--- 

Off -38 lov + 1 

On -4<34 /taEA/ pole 20 $72 + h 
Off --44.Z. --44.Z. 

On -4-S9 Po/e 72q 4- /1-9 4745 cNr 
Off -458 s,',. lf, ì+14rd s.s....,774 

00 

On -4-49 4.7 e,,, Po le 4 ? o 3 3 
. 

.a... 

Off - 461# 

On -43Z. / n E r v / i /B . P o /e 2 0 , 3 / 

Off "42g 1<1-nCjS10ny S..,,rli, dr,-ve *' ó 

On -574 FencG Ford. . 
Off - -5--74 1 

`" 
. 

" o° 

On -3gLf iY/EN Pole ZO 934t- r.. 
Off -3 78 
On 1 -1,t.3O Fence )=o°g! Se.cp. 6a-t-e 

Off -43o . 

oc, 

On I -474 Fence ol'P Pó/e z o g3q 

Off -4-74 ( 

alo 

On -/64 %.c/afer G3a nie s , 

Off - 1 6 3 Mere? / 0 82 if ! n g s ie0 40/ .Sw. r ,L4 - / 
On -22,4, mEN a./(3 PoJe 20 91,4 a ! 

-4. ? i 

Off -2..S i 

On -203 M P a J o..-tes 

Off -Zo 3 ! a .Z ó llrngsa,t,,/ Snrirf4 O° 

TESTED BY 
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L.i 10Yil111 G tpLti r........= 
Electrical Engineering Unit 

Cathodic Protection Interference Survey Results Form 

/ 
ProjectgQtfeyi s- Unit Reading Date 28 -t °' ? 

. Reading Test Point 
I. D. 

Location ' Swing 
I 

On --4 0 o 7- -.p4 

/a 
CAr Ra. fie/ Icfx4s(ag! ! Í le 
Sm,-t 4 Rds Off -8Ç9 
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