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26TH NOVEMBER, 1993

BRISBANE CITY COUNCIL
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Cathodic Protection System - S9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600 mm - OM Manuall

(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) MAINS DETAILS

Size: Dia 600 mild steel cement lined.

Coating;: Fibreglas enamel coated.

Length: 9.0 km

Location: Kingsfordsmith Drive Meeandah to Tingira St. Pinkenba.
Construction

Drawings: Not available.
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(4.0) ODIC
4.1) Type of Cathodic Protection: Impressed Current.

4.2 - Rectifier: Special SOV Volt, 50 amp direct current output enclosed in a
stainless steel switchboard. Rectifier has a 240V supply from a nearby
SEQEB pole number 11068.
Rectifier is located in Orsova Street Pinkenba. UBD 20 ES.

(4.3) ' Cathode: The cathode point is located approximately 22 metres directly
' opposite rectifier in Orsova Street. The cathode point is where the cabling
from the rectifier is attached to the structure under cathodic protection.

(4.4) Anodes: Five 1500 x 75mm silicone iron anodes were installed
approximately 256 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.

Refer dwg no CE02/136 and sketches 2 and 3 attached.

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

(4.6) Associated Drawings:
Cathodic Protection Details - CE02/136
Cathodic Protection Test Point Details - 2/14.199
50 amp Rectifier Wiring Diagram - Sketch No. 1
Conduit layout — Sketch No. 2
Anode layout ~ Sketch No. 3

4.7 . 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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(5.00 PERFORMED TESTING
¢9) 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.

(8)  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 Octobe_r 1992
Electrical Workshop
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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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 currents.

10/ Comments.

11/ Log entry.
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Cathodic Protection System - S9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600 mm - OM Manual

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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Cathodic ProTecﬁon System - S9 - Bartleys Hill to Pinkenba Stage

Brisbane City Council
Dept. W.S.& S.
Metropolitan Division
Eagle Farm Pump Station

Electrical Workshop

Cathodic Protection Anode Bed Testing

1 - Trunk Water Main - 600 mm - OM Manual
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Co.Thodic Profecfign'Sysfem - S9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600 mm - OM Monvu'ol

_ _ BRISBANE CITY COUNCIL -
DEPARTMENT OF WATER SUPPLY AND SEWERAGE
" EAGLE FARM PUMPING STATION -

. CATHODIC PROTECTION BLEED POINT DETAILS

»CPB NUMBER: e
DATE INSTALLED -0t ﬁs | |
| ;BCC CATHODIC PROTEC’HON SYSTEM IDENTIFICATION PINN:.M’SA TRUNIK MAN_ o
'EOREIGN STRUCTURE OWNER .:.r:q:.s
. 'ps LOCATION . TINGRA sf Pwm_wé);
e FS. IDENTIFICATION Po-:. IS ,o 81
_REEERENCE POTENTIALS TO FS PRIOR TO BLEED CONNECTION
. REFERENCE TYPE: Cu::ou_ T | '_
POTENTIAL OFF: - §31 N QNQ Ss@aey Swﬂ&m\/
,-::BLEED TYPE: L oACR‘FlCA; o k. o S
B BLEED MATERIAL 2m_-.'~__ |
© BLEED WEIGHT 6503
ELEED O/C POTENTIAL 5‘7‘1 m\/

_ BLEED CURRENT OFF Wil ON wu.

o REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE: o
i | e BOND OFF. | sc [ CBLEEDON' |- RESULTANT o
S (RECTIFIER OFF) N || swmwe '
BLEED OFF |- BLEED'ON | SW BOND OFF | BOND ON swl| .
'—rss'm\/' oy okl cees | mee  |s5| sk

| FOREIGN STRUCTURE OWNER AGREEABLE WI’I’H MI’HGATION7 (Y/N) \/::-:s
: IDEN’I'IFICATION TAG INSTALLED7 (Y/N) ‘ s o
'COMMENTS » L

- INSTALLED/TESTED BY M. S @RM‘C,( ]

) NOTE PLEASE FILE ON COPY AND FORWARD SECOND COPY TO CORROSION TECH
OFFICER

Q-Pul ' o . '
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quhodi_c Protection Sys’rem - $9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600.mm - OM Manual

DEPARTMENT OF WATER SUPPLY AND SEWERAGE
_. \ B E _

CATHODIC PROTECTION BLEED POINT DETAILS

cPB NUMB'ERE' NEY
| .DATE INSTALLED 1-e+ cas’ o
- .-BCC CATHODIC PROTECTION SYSTEM IDENTIFICATION p-~<..wan TROMK MAIN |
N 'FOREIGN STRUCTURE OWNER seocs |
: ‘ .‘FS LOCATION N t:m_,z_.; T—ARM RD- P-N\IQ.J-HBF\
FS. IDENTIFICATION Po_c: Noha.eus |
‘_-' -_REFERENCE POTENTIALS TO Fs. PRIOR TO BLEED CONNECTION
- REFERENCE TYPE: Cos -' e IR
POTENTIAL OFF - 5%\ m\[ -' ON: - -.553_‘ N SW: +3? _
.BLEED TYPE -.' SACR;,‘;A;_ | : | o :
. BLEED MATERIAL z»r = |
_"_'BLEED WEIGHT 4.’503
. BLEED O/C POTEN'ITAL S0V

o BLEED CURRENT OFF hcrnA "~ ON: womA

REFERENCE POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE:
ieio | i BONDOFE .''{u. | = ~ BLEEDON. . | RESULTANT
e - RECTIFEROFP) | | 17 sWING

BLEED OFF BLEED ON | SW | BOND OFF | BOND ON | SW |~

'-S%a N -133 o/ |-150 -'rsam\/ -‘mu'-n\/ A2 | —i132eV,
| -'FOREIGN STRUCTURE OWNER AGREEABLE WITH MITIGATION" (Y/N) vss
o [DENTIFICATION TAG INSTALLED" (Y/N) ¥ES |
gy _COMMENTS
" INSTALLED/TESTED BY: . M—@me |

NOTE PLEASE FILE ON COPY AND FORWARD SECOND COPY TO CORROSION TECH
OFFICER
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.Cathodic Protéction System - S9 - Bartleys Hill to Pinkenba Sfage 1 - Trunk Water Main = 400 mm - OM Manual

~ BRISBANE CITY COUNCIL
DEPT WATER SUPPLY AND SEWERAGE . = . . -
EAGLE FARM PUMPING STATION .- - " ..

CATHODIC PROTECTION BLEEO POINT DETAILS _".

" cPB. '"NUMB'ER-- i |
. DATE INSTALLED - - or -3 | __
' 'BCC CATHODIC PROTECTION SYSTEM IDENTIFICATION - PTQR:EN?‘;@ .' *Ruwn Ay
.FOREIGN STRUCTURE OWNER: - SEeze, el e
F S. LOCATION--_-' ' TTN"‘RA Sr PDNKENBR |
L Es. IDENTIFICATION Pz W ao.st | |
. ;‘-‘.:.REEERENCE POTE\ITIALS T0 F.S. PRIOR T0 BLEED CONNECTION -
i REFERENCE TYPE: - Comoy o o '_ _ S

POTENTIAL OFF:- oS e ONi- . ‘-3’:% m\/ T SHi- 421 v
: "-'-{_';'?.'.--'_BLEED' '-TYPE:"-." S-l-\.C-.kir.‘v;-_,;;'L_ _. e S

.-.7.'-.:'-..-.”"8'LEED MATERIAL--"ﬁmﬂ" o

B E'-BLEED wEIGHT - 6503

BLEED O/C POTENTEAL e m\/

--_;_'.'_BLEED CURRENT OFF:s maic ON: - o | SRR s

| REFERENCE POTENTIALS AFTER CONNECTION TQ FOREIGN STRUCTURE: - . R

S| UBONDOFF - |° .-| BLEED ON .. . |- |"RESULTANT- | -
@ | (RECTIFIER-OFF). - | 7~ | .| SWING. |

'BLEED OFF | "BLEED ON . | SW .| BOND OFF .| BOND ON | S

4ok mV.- =55k |-130 -ssum/ T e R L
: ”FOREIGN ‘sTRuCTURE owNER AGREEABLE WITH MITIGATION" (/). vEs

-~ IDENTIFICATION TAG INSTALLED" (Y/N) yss
- COMMENTS:- -

- STRLED it THE MORNING 4 BEDED. Wt wATER
- TESTED pu THE AF‘TEErmw '
"INSTALLED/TESTED BY:- .

- NOTE: PLEASE FILE ONE COPY AND FORWARD SECOND COPY TO CORROSION TECH
-OFFICER. - - :
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- BRISBANE CITY'COUNCIL - - = =~
' “DEPT WATER SUPPLY AND SEWERAGE -~ i
EAGLE FARM PUMPING STATION

- CATHODIC PROTECTION BLEED POINT DETAILS .~

DATE INSTALLED - 8 ofa ‘RS’

BCC CATHODIC PROTECTION SYSTEM IDENTIFICATION -, T;_ik:g's&)em.'mamm MATGS T

FOREIGN STRUCTURE OWNER - "=Q=B

E'.s LOCATION *-'j_:j_ _{'ggs_z_' FARM ®0O pm.«.msd’

IDENTIFICATION - Poa._ N _ T...QSI.S

REFERENC POT_ENTIALS TO F. S PRIOR TO BLEED CONNECTION

BLtED TvpE] g 's;ca;.-.cm.
BLEED MATERIAL --'-',;_TN- :
.-__'BLEED WEIGHT < ESOa

BLEED 0/c POTENTIAL - 55‘7 m\/

"-"BLEED CURR 5 ;;OMA ON - aomi'\ i

REFERENCE .POTENTIALS AFTER CONNECTION TO FOREIGN STRUCTURE.

- BOND OFF" BLEED ON
(RECTIFIER OFF) B R EOR .

.:-_B_L_E_ED OFET_-;;- ""BLEED ON . | SW . __BoND 'o‘EE-.» ) BOND--'ON:-.;_"S‘W' o

-uﬂsm\/ -2 —Lﬁsm\' -r+66mV

_IDENTIFICATION TAG INSTALLED’ -(Y/N) v—s

.' f"ﬁfS_TN._!;_[éi_b.-_-_ ..mr G}:ms m TH... *?Ow.ws & BEDED wﬂ"H L
TESTED S THE. A"T“-‘Rr.p:,u S IR O
INSTALLED/TESTED 81:- . compmcic 0

s PLEASE FILE ONE COPY AND FORWARD SECOND COPY TO CORROSION TECH
"OFFICER I D . . L R
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MEMORANDUM . _
To - C ) File No.
e \F ~ ey W awets
From' R ! Date

T STEELE . : _ 27/5/93-
Subject C’V ______ OC ....... P\'\HLGN%‘\ ....... MA' ‘\5 ...............................
CERER anTERGELENCE L
e S e
S € D, N VTS R o (STa VIS S ”\D‘M ________
*r’\wf%@ ........ PoLES e Retquitd
S RS T TR gy EANTWS,
Pore N é'sfﬂﬂﬂf.ﬂﬂﬁf[f?bﬂ'j\iﬁ'_?s_ﬁifﬁﬂ'_'_ﬁﬁé:}%éﬁ'[ff.'.f?f\ﬁi%%i??ff.lw ........
................................................................. OO A ST

.............. Ry

-M S U\M Amebes . W ALSD _Mwsﬂg)

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

pojoAda1 2

CC132L (G 9.91) C : . : _
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Cathodic Protection System - S9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600 mmZHM Manual
: ~ BRISBANE CITY COUNCIL '
DEPARITENT OF WATLER SUPPLY AND SEWERNGE
MECIIANICAL AND ELECIRICAL SECTICN

INTERFERENCE SURVEY RESULTS

JOB DESCRIPTION:- 3 risiond 3.4 A 1.

UNIT READING:- .J.2.. 7. . 00 ..

READING, |TEST POINT LOCATION SRR | SWING
' - I.D. ' '

ON ——[({_S‘ g. Pbcintoc, S. St/ o ¢
7

OFF ' - Eeode Fennm Re
_ -4 63 ~ 7 o Roed,
. ON [—-] S3C _ JA! i'."/-Jc:-'f‘"lL ' : ' _/"(__.

ON
OFF

ON .
OFF

ON
OFF

ON
OFF

ON
OFF

ON

‘ . |OFF

ON
OFF

ON
OFF

ON
OFF

ON o ' D
OFF o .

COMPILED BY:z....ccceevennnn- )
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P F L R VA N |

BRISBANE CITY COUNCIL .‘
DEPARTMENT OF WATER SUPPLY AND SEWERAGE |

JOB DESCRIPTION:- |.&

MECTIANICAL AND ELECTRICAL SECTICN

INTERFERENCE SURVEY RESULTS

H .. '-\\ \
P - i
| p

YA AR TS D G
!

~
£
/

e

UNIT READING:- ... 2.Y...: T L

READING

TEST POINT : LOCATION : SWING
I.D. | o -

ON [-//1"L

Tingiree diceet | Monlieobe

cuolsicle shell Tenlbs Fer

Té

ON

. . |OFF

ON
OFF

ON
OFF

ON
OFF

ON-
OFF

Jon
OFF|

ON
OFF

‘" oN

OFF

ON
OFF

ON
OFF

dar s ¢ e b

OoN
|OFF
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Cathodic Protection System - S9 - Bartleys Hill to Pinkenba Stage 1 - Trunk Water Main - 600 mm

_ JOB_DESCRIPTION: -

P

rst-

g" ! : 'C} i/'j 13|

~s

P Y

- OMIMBECE - CN
257 '
_ BRISBANE CITY COUNCIL _
DFEPARIMENT OF WATER SUPPLY AND SEWERAGE
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DEPARTMENT OF WATER SUPPLY AND SEWERAGE
MECHANICAL AND ELECTRICAL BRANCH
METROPOLITAN DIVISION
EAGLE FARM PUMPING STATION

ELECTRICIAL WORKSHOP
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