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CdThodi.c ProTecTion_S-yst'em - Go;'/ Street to Pinelands Road - Trunk Wofer'lv\oi'n-_—. 1220't0 910 mm - OM Manual '_ .

e (1.0) -IAN'l‘RODUCTION I .' s

. Steel when buried or immersed has a tendancy to corrode (rust)_
" as the oxldlsed form is more stable than the metal.

Because of this, precautJ.ons must be taken to stop or mJ.n:LmJ.se
. the corrosion reaction to an-acceptable level consistent with the
‘- design life of the structure.. This is normally, achieved by the
.- use of protective coatiwngs which control the corrosion reactJ.on
- by :LsolatJ.ng the steel from its surroundJ.ng environment.

However it is not practlcable to expect a perfect coatJ.ng durJ.ng;
constructJ.on and coating damage will also occur -with -time.
' Because of this, corrosion may occur at J.mperfectn.ons.

: (2.0) ' CORROSION AND CATHODIC 'PROTECTION

-CorrosJ.on is an electrochem:Lcal process in that it lS accompanJ.ed‘ '
'by a flow of electrlcal current. -

!

Corros:Lon occurs on . the surface of metals at actJ.ve areas known'.
as anodes, which are electrJ.cally continuous with less active or

. passive areas known as -cathodes. - The electr:Lc 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 metallJ.c surface and J.nd:Lv:Ldual anod1c 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 -
“las a cathode. This - involves the use of ah aux1llary anode and
‘when the currént flow from this anode is suffJ.cJ.ent '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 cons1st1ng of .
~material with a very low corrosion rate. '

‘While it is the £low of current th.ch achJ.eves “the cathodJ.c
_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: . negatlve with
" respect to the’ surroundlng ‘electrolyte. Because of this, it is
i poss1ble to state values of metal/ electrolyte potential and is
. generally measured against a standard reference electrode, whic,:h

'*permits a reprodch.ble potentJ.al at th.ch ‘corrosion does mt
- _occur to be quoted. : '

N

5
:
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__Cathodic Protection Systém - Gy Street to Pinelands Road - Trunk Water Main - 1220 to 910 mm - OM Manugl

(3.0)  MAINS DETAILS

Sizei o Dla 1220 - pia 910 mlld steel cement lined S
:éqafingé ' Fibre Glass Enamel Coated |
Location: 3.4 km

Construction. - Gay St. Coopers Plalns to Sunnybank Reserv01r

. Drawings: and extendlng to Plnelands Rd. Sunnybank

The 1220 dla and the 910 dia- malns ‘are
-electrlcally bonded adJacent to the Sunnybank

__Reserv01r Pump Statlon.._

v
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C_Zofhodic_ Protection Sy_sfem - Gay Street to Pinelands Road - Trunk Water Main - 1220 10 910 mm -OM Manuar:
X . ) S .

.'(4.0) - CATHODIC PROTECTION DETAILS
. “4.1 : Type of Cathodlc Protectlon.: Impressed Current

4.2 Rect1f1er° Standard 32 Volt 10 Amp d1rect current

o - output enclosed in a stainless ‘steel switchboard.
Rectifier has a 240VAC supply from-a nearby power -
pole, No 29894 located on the corner of Stones Rd -
and Beenlelgh Rd. UBD Map. 43 L6

- 4.3 'Cathode:, The cathode point is located adJacent
. to the  scour valve pit located on the corner of
:-Stones Rd and Beenleigh Rd near the-rectifierL

A coupon test faclllty is 1nstalled directly in
front of the rectifier in Beénleigh R4 with all *
' termlnatlons belng w1th1n ‘the rectlfler cablnet.

4.4 - Anodes: Two silicon 1ron anodes were - 1nstalled
: approximately 250 metres from the trunk mains in a-
. horizontal bed 2 metres deep. : The anodes were first
backfilled with a cokebreeze surround to improve
- anode ground resistance.-The anode. locatlon can be
identified by .an in-ground plt. '
Refer dwg. no. 2/14 2137 o

-4,5 -+ Testpoints: Testpoints are- 1nstalled on
o 'cathodlcally'protected structures to enable testlng
to confirm that full cathodic protectlon of the
structure is ma1nta1ned

- f)- o o B ; " On these mains 8‘testp01nts have been 1nstalled w1th1
- ' a further test: locatlon belng ‘the Valve Plt in
" Pinelands Rd.

”-_Refer dwg’ no, 2/14 2132 for detalls.,

4.6 _Assoc1ated Draw1nQS° E : S o
- Cathodic Protection Details . = 2/14.213
Cathodic. Protection Testpoint Details - - 2/14.213.
Standard Rectlfler erlng Dlagram . -.JE02/104
4.7 'Assoc1ated Standards:h -

 AS 2832.1. 1985 ‘Pipes,Cables, Ducts, ‘Guideoto
S ' ~ Cathodic Protection. Part-1 "
AS 3000 = ..1991 Australlan Wiring Rules

4.8 Govérnment RegulatlonS°? '
- Queensland Electr1c1ty Acts and Regulatlons

- Q-Pulse Id TMS126] - : ' S ‘Acfive 21/07/2015 . L. .. Pdgegof2e
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" . Cathodic Protection System - Gdy_, Street to Pinelands Road - Trunk Water Main = 1220 to 910 mm - OM Mcnudl

-'.(570) __l P;RFdRukp-rEstrNG'
| - -(l);.Natural-Potential’Suryey'
(2) Testlng of Insulated Flanges Jclnts
,(3ly 8011 Res1stance Testlng -
(4) Current Draln Survey
f(S)_:Pipe Coating~Anomaly Survey.
e-(6)5iRect1f1er Loop Res1stance- '

(7) Foreign. Structure Interference Survey and
o Mltlgatlon. _ - S e T :

(8) Final Pctential:Survey'and Commissioniné;';'

' NOTE. o Detalls of ‘above. testlng have not been'l_
1nc1uded 1n th1s manual but are avallable .upon.. request.

N

~(6;o)? 'CONCLUSION” o
-’Full cathodlc protectlon has been ach1eved on these

s sectlons of the trunk mains.-

The cathodlc protectlon system is reglstered w1th the
~ Queensland Electrlclty Commlssion and -has approval to
aoperate. : L o

(7.0) - MAINTENANCEt"

™
NG

) e The cathodlc protectlon.system is malntalned on a monthly o
basis - after commissioning.  These’ - checks “involve . testing .
.rectifier operation and recordlng of pipe to soil potentlals.-
Monthly, Six momthly and sixty monthly'malntenance procedures are,
'detalled as attached below.a

. . . )
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. Cathodic Protection System - Gay Street to Pin‘elq'n_dé Road - Truhk Water Main - 1220 fo 910 mm - OM Manual

g . T (7.1)  ‘cps Monthly Maintenance Details.

" Required:

-1/ NOtlfY plant operator and/or sign entry logs where necessary.
_'2/ Have - approprlate keylng :

.Labour°'

:One tradesperson one vehlcle. 20 minutes'per site.
Procedure:

l/ 'Identify installation.

2/. Check system for operation. .
3/ -Record voltmeter..

-4/ - Record  ammeter. .

5/ Comments.

"6/ 'Log entry. @’

2
:
i

BN L o2
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© Cathodic Profection System - Gay Street o Pinelands Road - Trunk Water Main - 1220°to 210 mim - OM Manual

.7 _(7.2) . cPS 6 Monthly Maintenance Details..

z'Requ1red~

1/ Notify plant operator and/or. s1gn entry logs where necessary.
2/ Have appropriate keying:
3/ -Set of tools. . (Electricians)
4/ *Multimeter. - ' :
. 5/ DC clampmeter. o
. ..6/ Copper sulphate reference cell and leads.
- .7/ Cleaning equlpment.
'8/ Gatic cover lifters. -

Labour°'

One tradesperson electrlcal ‘one laborer, one vehicle..
TwoO hours per site. . : : - N )

_Procedure*

o ,1/--Ident1fy system.' S . - S : .
. 2/ Check system for operatlon. - - . ?
'3/ Record voltmeter. ' : ' '
.4/ Record'ammeter.
5/ “Record potentials’ for all test p01nts. B
'6/_.Record'"1nstant of f" potentials for all test p01nts.-
. -7/ Record "off" potentials for all test points.
. 8/ . Perform loop resistance and record. :
. 9/ Check.and record. anode strlng currents.:
10/ Comments.
11/ Log entry. .

3
%
e
*
i
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Cathodic Protection System - Gay Street to Pinelands Road - Trunk Water Main -'1220 f0:910 mm - OM ‘Manual -

(7.3) CPS 60 Monthly Maintenance Details. -
,Requiredu

-1/ Notlfy plant operator and/or s1gn entry logs where necessary.
" 2/ Have appropriate keying. : S -
-3/ Set of tools. - (Electrlclans)
4/ Multimeter. =
. 5/ DC clampmeter. - . : o
6/ Copper sulphate reference cell and leads.
7/  Cleaning equipment. _ 2
'8/ Gatic cover lifters. o
9/ Rectifier load bank. .
© 10/ PCSZOOO Detectlon Equlpment.

~:Labour:

:'One'tradesperson electrical, one. laborer, one Vehicle.
Eight hours per site. ~ S

Procedure:

.1/ Identify system..
2/. Check system for. operatlon.
3/ Record voltmeter.
. 4/ Record ammeter. ' ’
5/ Record "on" potentials for all test p01nts.
"6/  Record "instant off" potentials for all test p01nts.
7/ Record "off" potentials for all ‘test points.
.~ 8/ . -Perform loop resistance and record. _
9/ - Check and record anode strlng currents.
10/ Load test rectlfler for 10 minutes. C ST
11/ Check all switchboard and testpoint tefminals for tlghtness.
12/ Check all sw1tchboard and testp01nts are labelled and I.D.
-tags attached.
13/ Check plans are correctly drawn and modlfy 1f necessary.
14/ Remove and .inspect anodes. o
15/ Recheck all interference (CPS)- bleeds.
16/ Plpecamp structure if applicable. '
_l7/ Apply for "continue . to operate" permit if appllcable.v
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Co’rhodlc Pro’rec’rlon Sys’rem Goy S’rree’r ’ro Pmelonds Rood Trunk Wc’rer Mom 1220 to 210 mm - OM Iv\onuol '

‘Brisbane Clty Council

- Dept. W.S.& S. '
Metropolitan Division .
Eagle Farm Pump Statioh -

”_Cathodlc Protectlon System Loop Reslstance :

09-Apr-94 ) - S _ T
_Cathodic Protection System:- - Stones Rd. 910mm to 1220mm diameter trunk

- System Operating Volts; L2 . System Operatmg amps . 35

.| Test Voltage - . |Test Current
- (volts) - '

" [Loop Resistanse
|- (ohms).

o "G'r_aph'_of System .-VO'Itég.é' Vs curfent[
wpo

10 +

| VdItagé (VoltS) |

S R AR S S
3.4 5 6 7.8 9 10 11 12.°13-
T Current (amps) = =~ .. .

- .Q-Pulseid TMS1261 & - _ .. Active 21/07/2015 - ... .. Page190f26" .



" ".Cdthodic Protection System - Gay Street-fo Pinelands Road - Trunk Werfer Main -1220 to'910 mm = OM Manual’

" QPuseldT™MSI261 . - . i . aclive2l/oz2015 o - Page20of26



Corhodrc Protection Sysrem Goy Srreer To Prnelonds Road - Trunk Water Main - 1220 ro 910 mm - Olv\ Monuol

- ._Brlsbane City Council
- Dept. W.S.&S. _
-‘Metropolitan Division
Eagle Farm Pumping Station
. 09-Apr-94
" . Electrical Workshop '
System: - Stones Rd. 910mm to 1220mm. drameter trunk main :
Cathodic Protectron System reference potentlal and earth resrstrwty &aph

Test Point Drstances Potentralstc CuSO4- - .. Resistivities -
- |number " |toT.P. . Natural - [Off - On. .~ pt2metres-

. B - | (metres) (mV) . (mV) 1 . (mV) [(ohm.metres) |
1) .0} . -465 | 650 |- -1130| - - 28|
2| . .1200| . -512|° 90| - -1305| " . 78|
3 1300  -521 709| . 1314) . 78|
4| - 1600| -~  -5632| . -760| 1300 |- . 103)
5| 1700  -359 602| . --1167( 18
6| - 2300 350 . -638| .- -1109| 141
7| 2300| - - -506| - = 640} -1167| 141
.8 2600 -356 - -703| - -1265| . = . 82

9| - 3000f . 4e8|  745| - -1265| . 161|
10 3400 -450(. - -645 -830f - - -133] . -

Graph of potentlals and resrstrvrty vs plpelength
500

—_ B
,. 4 300 &
e T
- R
2 o .
4100 oz
Ca00 L% o
o v 2 a4 s
o : L Thousands - S
- Distance (metres)
Naunarna@;_off o -+.0n: |

= -850mV ~ _,_Resistivity
Rectlﬁer located at 1300M . B
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900 .DIA TRUNK. MAIN

", 1200 DEEP (SEE NOTE)

——

o

750 DIA TRUNK MAIN
300 DEEP (SEE NOTE)

'1200 DIA.:TRUNK MAIN
1100 {DEEP- (SEE. NOTE. 13

Cathodic Protection System - Gay Street to Pin-éldn'd's'R'ood. . TruqlngIef'Moih -

.

NE]TE
DEPTHS FRE]M TDP E]F' KERB

REFERENCES AND

TEST POINTS

—— —————

NS

,_.__-4-.——————

ORISR

. VALVE PIT. ©

PUMP STATION

SUNNYBANK, RESERVOIR TRUNK MAIN CONNECTIONS

" SEWER.

MANHOLE

~ SEE"NOTE 2 -

“.  ELECTRICAL PIT

* ATKINSON PARK:

4gm

1220 10 910 mm. - OM ‘Manual .

- AP

CADWELDS JUST BEHIND KERB

POLE No29894 - -

" COUPON REF POINT -

"BEENLEIGH ROAD

MR.VALVE‘

— ,.\}/:RUNK MAIN
. Q-

- y
~=—S50 DIA CONDUIT
R . : . . E

A’]‘.

B ) 1_8.m

| TELECOM

| L

© STONES.ROAD
" 20m -

' 45nm

i | -
vl_l
ANGDE GROUNDBED
2000 DEEP
" HORIZONTAL o
- ‘ ' o 190m
= Lot

- 32-DIA CONDUIT |

- r:bf‘_
.‘,2/@‘_

SV N

1

D alg.m !

RECTIFIER UNIT + -
: CUUF’EIN TYPE TEST PE]INT

2x40 DIA CE]NDUITS

~=—— 40 DIA’ CONDUIT ;[7

2:12.93

AS BUILT

MANAGER

DATE: .

" Tomecior. OF; PLANNWG‘T
| & DESIGN -+ -
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.z fpEsiGN

ZS.STEELE.

21293

“|orRAWN [ R.

biston | 21293 | *
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| DIRECTOR OF ‘SEW:
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?5ﬁ7§4

ENGINEER
IN CHARGE

K4 AP

u;“Ale DETAILS -

TiTLE 1220mm/900mmDIA M.S.C.L.

" Beisbane city

MECHANICAL & ELECTRICAL SERVICES

WATER TRUNK MAIN

4 SCALE:

' NT-S"

" |DRAWING No,

SUPERVISING |
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A66CO0TE
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| No 1..oF 1 SHEETS |
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