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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 and 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) MaN_S_DETAII,S 

Size: Dia 400/460 mild steel cement lined. 

Coating: Tar Epoxy 

Length: 1.25 km 

Location:. Ashridge Road Pumping Station tocnr Englefield St.& Holmedale St. 

Dana. 

Construction Not Available 
Drawings: 

486/7/6- KD1T0001E ASHRIDGE Rd Cathodic Protection System 
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(4.0) CATHODIC PROTECTION DETAILS 

(4.1) Type of Cathodic Protection: Impressed Current. 

(4.2) Rectifier: Special 32 Volt, 10 amp direct current output enclosed in a stainless 
steel switchboard. Rectifier has a 240V supply from the nearby Ashridge Rd. 
Submersible Sewerage Pumping Station.. 

(4.3) Cathode: The cathode point is located on the 400 dia main adjacent to the 
submersible pump station. The cathode point is where the cabling from the 
rectifier is attached to the structure under cathodic protection. 

(4.4) Anodes: Two 1500 x 75mm silicone iron anodes were installed approximately 
100 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. 

(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 four test 
points have been installed for details see dwg no. CE02/136. 

(4.6) 

(4.7) 

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

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

(1) 

(2) 

(3) 

Natural Potential Survey. 

Testing of Insulated Flanges, Joints. 

Soil Resistance Testing. 

Current Drain Survey. 

Pipe Coating Anomaly Survey. 

Rectifier Loop Resistance. 

Foreign Structure Interference Survey and Mitigation. 

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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12th October 1992 
Electrical Workshop 
Cathodic Protection 

CPS Monthly Maintenance Details. 

Required: 

1/ Notify plant operator and/or sign entry logs where necessáry. 
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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13th October 1992 
Electrical Workshop 
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 currénts. 
10/ Comments. 
11/ Log entry. 
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13th October 1992 
Electrical Workshop 
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 for "continue to operate" permit if applicable. 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Cathodic Protection Interference Survey Results Form 

CP Form No. 27 

Project AS. ki r. d5 4 RA Unit Reading 2 1 
' 1a Date ..30 

Reading Test Point 
I. D. 

Location Swing 

On 1 516 wc..k-cti 

Off -50lit ?16ZO.V. Pct lin. ., ß K. 

1-533 IMaiv+ 
ï 

Off -L-29 Ex-WU,. (Zt(4:C1-c.&-- 
On -G i.-ci Se.Y,-ch pol-c.. 1 61t 7 0 

Off I-G89 1.1-c-h Qut{ilSln d it- 
On -- -57° S trih Polt /03'1' 7 
Off r SZd ¡rd-Ch Que..y, s1t,.. d St . 

On --G9n .Sarú 
(4-t R C -e eh Sl a. h S- 4-. 4.. 

Off -. G 9 
On "o I lt Foot 
Off 1-6/4 Or ì (.Jy e. Q u{ß.h S/474 S+ 
On I-- j30 Secyti6 frail 1 1'-orei -c r2 Pol-e. 

Off I- g..30 )ith Qu-h Sland Sr - 

on - 62 3 SefeS po Lei '74 
Off 1- 3 10.1zn- 0u-e.-t.h sic ,--,a St 
on -3 /G S e.r.yt6 Pote- 21154. 
Off - S. 1 '1A? ea, 

i 
G2 u t S 1 G. e% .S-t- 

on - 544 .; e . q i -t Po 1-e. Z 1 1 J 4 
Off - 3'4.d w.) tn cQ Li. -e_-e.k,S 1c.-vol Si- 

On -32.9 .S9,4,6 (Dolt 2 1 1 5-3 
Off -.5-2.9 ')'1 .e.,h C9 u-c--(...vl S I ek ,.. al S-t- . 

On I- 4 47 3e-9.44 pok_ -2.11 *K 
Off - "O d ii? rt S )4 A Y.1 t2 o (,1^, t 
on -1,c94 0 c.-k. w 
Off ^11.7 1y16.>. )air a. c,t-e_100 

On -41 4 Fch ce.- 
Off , . -L I ( 90,vr 01.e y o 

on --51 r <ecy-4-17 Polt, 1131 3 

Off -- S-05 Ì'1 G n /.1 1 e ü of 
°1 
t 1'L c,, 

TESTED BY 19` 5 Th - 

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 

Project Àikri a 5 .<.- 6zß Unit Reading 2' I Date 3v -3 -9b 

Reading Test Point 
I. D. 

Location Swing 

On -5 kv S2cytb 

11t14 

Poi-e- 11317, 
AShri of,._ -St Off -5 G 

On -535 Seyeb 
1"1-Lh 

Po!-e_ "37/ 34'1 

,gSlnriaye._ S-t Off -S'22 
On --533 Seg,e-S 

i'7-G/1, 

pnlc, 1974 3 
.5-/-41-i o'n a_v e_ Off - ij 23 

On -.5-Lo 
- 6/4, 

se yia 
wi-t.k 

Pol-e-- j f.4.7(,c 
S-1-S.4 ¡Gin c.vt 

- - - 

Off 

on - 3-20 Se-tfre-S 

?Veil 
Poi-t_ 31712 

3+a4-i0h G1 vt. Off -SI 
On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

On 

Off 

TESTED BY 

Revision 09/28/95 
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Brisbane Water. Engineering Services 

Electrical Engineering Unit 

Cathodic Protection System Loop Resistance 

Date: 20th JUNE 1996 
Cathodic Protection System: 
System Operating Volts: 

12 

10 

4 

2 

o 

06/19/96 

Ph. 34031838 Fx. 34031839 
5 Bunya Street 

Eagle Farm Q 4009 

Ashridge Rd. Darra Rising Sewer Main 
2.1 System Operating amps 

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

2 

4 
6 

10 

° 

Kwt° 

-K 

n'° 

..V ;:; 

r,ÿ 

.° .J í 

1.9 . 

5 3 . 

5 

6.9 
8.4 

; °nw 
. 

° °°. 

.i: 

Loop Resistance 
(ohms) 

1.176471 

Graph of System voltage vs current. 

2.1 

o 2 4 6 

Current (amps) 
8 10 

LOOPASH. WK4 
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Brisbane Water Engineering Services CP Form No. 23 

Electrical Engineering Unit 

Cathodic Protection System Potential Recording Form 

Project Ashridge Rd. Rising Sewer Main Date 20th June 1996 

Test Point 
number 

Distances 
to T.P. 

Potentials to CuSO4 Resistivities 
at 2 metres Natural Off On 

(metres) (mV) (mV) (mV) (ohm.metres) 
1 0 -621 -850 -1160 11.42 
2 600 -621 -808 -1190 15.07 
3 875 -600 -810 -1160 18.84 
4 1250 -538 -730 -1077 25.12 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 

Graph of potentials and resistivity vs pipelength 

-1000 

-1500 

-2000 

Rectifier located at 0M. 
- 

o 

A A 

600 875 1250 

Distance (metres) 

500 

-400 

- 300 

- 200 

- 100 

o 

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

Revision 06/19/96 
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28/06/96 16:02 ALLGAS ENERGY -' 2680839 

Facsimile 
Transmission 

offrs 

N0. 665 D01 
6 

TO:V-IistANE W / k T E R . , EN G I % M e l NC ATTENTION:_ ¡ L E m y me Go V ER,N 

6e17--1/4) Ma$ lei-EAT:Mf Ut L TAG . u1dlT 

FAX NO:COY) 3lt(Th 16'643 FROM: ST VA/Ar N Gha1 N41/ 

TOTAL NO. OF PAGES: t DATE: as -06 - tag 6 
(including this page) 

Tx-; IwTaCF^ TCr,T 12.e.sULTS FoP- ArS1-izi1oGE mom)) 

D Atr.gdA, 

We A-C)<-K+QUU 1-e-7-76' v-ec-e.! FT or `1 Du FisiCgi t-t rL 
Okrem Vi -06.-19 eaG A t4D wield 14) u st.- rt +-A-1r 

SN'G'SV ON rii-E- I Nmor-t-+A-1-10N sUB$t t rT ez At-t. ors 

t.4-eZC.`i t-TD. A- akS MuINs Oics s eR..vlceS 

IN 71+1 '6 vte,l wvr-7 . 

Vie 7`4rArt4VC. You r-oi.. 

Ar%s u12-v., YOU Of- pug., $ezT km-EN-rip 

Ti 3 

17-e_ GA-um l S 

STEVAN GAJINOV 

MANAGER QI SIR IBU1ION 

ALLGAS ENERGY LTD 
A.C.N. 009 656 446 
Operations Centre 
11 Dividend Street, Mansfield 
Queensland, Australia 4122 

P O Box 2025 Mansfield MCC 

Queensland, Australia 4122 

PHONE: (07) 3849 9111 

FAX; (07) 3949 9265 
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Brisbane Water Engineering Services CP Form No. 17 

Electrical Engineering Unit 

Cathodic Protection Anode Bed Testing 

Project ...ii.? :..(:!.k ' % 
" Date ' 

l. c ¿ANODE MATERIAL: 1 iti, , c_::.v --, /,-c . J BURIAL: 

ANODE SIZE/WEIGHT: I 
-,5,C 

.1 :n ,r ` TEST POINT TYPE: I C 
``7'= 

L ]' ,f:,,, 

f 
4 a,,,,v 

ANODE PACKAGING: / 7 { ,ì .;,. ',r,,) C ' SOIL RESISTIVITY: 

ANODE DEPTH: .I C .4 . SIGNAGE: /(,:.,(,-1 

RESISTANCE TO GROUND: ANODE CURRENT 

ANODE NO.1 C .;(, ANODE No.1 /° j c; ;-, 0.c 
ANODE No.2 9-.. A ANODE No.2 L o / Gu- 9,5 -- - 

ANODE No.3 ANODE No.3 
ANODE No.4 ANODE No.4 
ANODE No.5 ANODE No.5 

TOTAL 5 , c ..ìU TOTAL J rì .--, :: __' 

LOCATION DRAWING 

TESTED BY / ̂  `' 
Revision 09/28/95 
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Brisbane Water Engineering Services CP Form No.18 

Electrical Engineering Unit 

Standard Cathodic Protection Test Point Data Gathering Form 

Project f.tc: ií&j Ot- R i'k 
'0 A iZ . Date - - 

T P Location P'611 (i T P No. 

Mains Size ...ittaQ....P.0 T P Type C . 

POTENTIAL TESTING 

CATHODE TO CATHODE RETURN (RESISTANCE) 
ZINC REFERENCE TO PIPE 
CuSo4 REFERENCE TO PIPE 
ZINC TO CuSo4 

EARTH TESTING 
TEST NO. 1 

PIN SPACING 
MEGGER READING 

TEST NO 2 
PIN SPACING 
MEGGER READING 

TEST NO 3 
PIN SPACING 
MEGGER READING 

COMMENTS / LOCATION DRAWING 

4 
337 y - 

iic ;'iv 

RESISTIVITY JJ4. Z J1_. 

RESISTIVITY "2 o 

RESISTIVITY 

A co 1)(.- f-=: 

1-.Cc RU i 
,NL 

kC!fIDL C 

INSTALLED BY p (4, 

Revision 09/28/95 
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Brisbane Water Engineering Services CP Form No.18 

Electrical Engineering Unit 

Standard Cathodic Protection Test Point Data Gathering Form 

Project «Silfi iii L -i< 1-(,51 ' ii i k Date -4C. 

T P Location ..A P t\I L' hj 
Mains Size It-C W..:.it 

T P No. 

,, 
T P Type ..l.j 

POTENTIAL TESTING 

CATHODE TO CATHODE RETURN (RESISTANCE) 
ZINC REFERENCE TO PIPE 
CuSo4 REFERENCE TO PIPE 
ZINC TO CuSo4 

EARTH TESTING 
TEST NO. 1 

PIN SPACING 
MEGGER READING 

TEST NO 2 
PIN SPACING 
MEGGER READING 

TEST NO 3 
PIN SPACING 
MEGGER READING 

5.. `-n--- 
9 o 

COMMENTS / LOCATION DRAWING 

,g _ft._ 

t..5_3 1 r., - Cr %, i rvN 

1.c-t: MV 

RESISTIVITY / 3' o 7 

RESISTIVITY 2. Z 

RESISTIVITY 

>>.t- CC, «-t 

"U Ù i.. 
L:. i 1,S tvC-111/4iu 

INSTALLED BY 

r 7!-R: '% 

\lu iv. 

lKìt 

P _)14(;.n-i. 

Revision 09/28/95 
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Brisbane Water Engineering Services CP Form No.18 

Electrical Engineering Unit 

Standard Cathodic Protection Test Point Data Gathering Form 

Project ..li:li tiitsit. 

T P Location ii.i.!-}.E,.t .9 (;'- f;; 

Date 

T P No. 

Mains Size k:... .i 1' T P Type 13 

POTENTIAL TESTING 

CATHODE TO CATHODE RETURN (RESISTANCE) 
ZINC REFERENCE TO PIPE 
CuSo4 REFERENCE TO PIPE 
ZINC TO CuSo4 

EARTH TESTING 
TEST NO. 1 

PIN SPACING 
MEGGER READING 

TEST NO 2 
PIN SPACING 
MEGGER READING 

TEST NO 3 
PIN SPACING 
MEGGER READING 

-- -------- 
l I-- 

COMMENTS / LOCATION DRAWING S. X-t t' 

V 

RESISTIVITY / 

RESISTIVITY 3_ vç4 

RESISTIVITY 

r-,r , 

ta- 

i!¡ LY_r- lí 

INSTALLED BY 

11,11) 
1'9eíi:Í 

. ,ic-a 
PC '1 'r 

Revision 09/28/95 
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Brisbane Water Engineering Services 

Electrical Engineering Unit 

Standard Cathodic Protection Test Point Data Gathering Form 

CP Form No.18 

Project Date ?,C 

T P Location .!.!h.l 

Mains Size ltdi o Di / 
1.&kt A r raj T P No. 

T P Type ....P 

POTENTIAL TESTING 

CATHODE TO CATHODE RETURN (RESISTANCE) 
ZINC REFERENCE TO PIPE 
CuSo4 REFERENCE TO PIPE 
ZINC TO CuSo4 

u 3 -1,_ 

-- {-- :+`c..; , > --53 
53, el V 

EARTH TESTING 
TEST NO. 1 

PIN SPACING 7, wt RESISTIVITY Z 
MEGGER READING 

TEST NO 2 
PIN SPACING 'S"M RESISTIVITY 3' ! 
MEGGER READING IY 
TEST NO 3 
PIN SPACING RESISTIVITY 
MEGGER READING 

COMMENTS / LOCATION DRAWING 

12 Al i (" I I:: i/ 

r r 

rtTf ,,.*t 4 

' I Z 

. 3' Z 

t 
1. , +' 

. U `' qt 
L 1 

n l.' V -' I rt 
?J\ ì 

1d 
-:`+INêv }Ít 

INSTALLED BY F `);.1 'i 1-1-; 
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