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Cathodic Protection System - Mount Gravatt to Eight Mile Plains - Trunk Water Main - 470 mm - OM Manual

Brisbane City Council
DEPARTMENT OF WATER SUPPLY AND SEWERAGE
MECHANICAL AND ELECTRICAL SERVICES BRANCH
JS:
TO: KERRY MCGOVERN / JEFF SAY
FROM: JIM STEELE
SUBJECT: FULTON ST - MT GRAVATT TO EIGHT MILE PLAINS

CATHODIC PROTECTION SYSTEM - REGISTRATION

DATE: 22 March 1994

THE ABOVE CATHODIC PROTECTION SYSTEM IS REGISTERED FOR A MAXIMUM
OUTPUT OF 50 mA DUE TO INTERFERENCE BEING DETECTED ON;

MOONIE PIPELINES
AND

QEC TOWER

AT HOLMEAD RD.

i‘BELIEVE THE INTERFERENCE IS DUE TO THE DEAD PLATE NOT BEING
@DATED TO THE SAME STANDARD AS THE PIPELINE.

"}'ZI‘HEREFORE I FURTHER BELIEVE THAT IF THIS MAIN IS EXTENDED THEN
THE INTERFERENCE WILL DISAPPEAR ONCE THE COATING IS CORRECTLY
. INSTALLED ON THE FIELD JOINT OF THE EXTENSION.

TELECOM, SEQEB AND ALLGAS HAVE ALREADY BEEN TESTED AT 1 AMP WITH
NO INTERFERENCE BEING DETECTED.

JIM STEELE

Q-Pulse Id TMS1277 Active 21/07/2015 Page 2 of 49
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' Oofhodic Pretection System - MoUnt _G_rovoﬂ to-Eight Mile Plgiins -Trunk Water I\/\oin'—' 470 mm - O_M Manual

(1.0) INTRODUCTION

Steel when burled or immersed- has a tendancy to corrode (rust)
as - -the oxidised form is more stable than the metal:

Because of this, precautlons must be taken to stop or minimise
the corrosion reactlon 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 1solat1ng the steel from its surroundlng environment.

However, it is not practlcable to expect a perfect coating during-
construction and coating damage will - also occur .with time.
'Because of th1s corrosion may occur- at 1mperfectlons.

(2.0)- CORROSION AND CATHODIC PROTECTION

| . ' "Corros:.on is an electrochemlcal process in that it is accompan1ed
‘ : by a flow of electrlcal current .

Corr051on occurs on the surface of metals at actlve areas known
as anodes which are electrlcally 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 belng completed by the electrical .continuity between the
‘cathode and anode..In practice anodes and cathodes are generally
‘part of the’ same metalllc surface and 1nd1v1dual anodic areas may
be small : : .

-In applylng cathod1c protectlon an external current is applied
to the surface so that the entlre 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 suff1C1ent no part of
the. structure acts as. -an anode. : o

_ 'An external source of direct current such as a transformer f
. . rectifier is used in conjunction with an anode cons1st1ng of-
materlal w1th a very low corros1on rate. S .

While 1t ‘is the flow- of current wh1ch achleves the cathod1cv
'-protectlon 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. surroundlng electrolyte.. Because of this, it is
- possible to state values of metal/ electrolyte potential and is -

'generally measured against a standard reference electrode, which
‘permits a reproducible: potentlal at wh1ch corros1on does not

,occur to be quoted. o :

Q-Pulse 10, TMS1277 . . ¢ Active 21/07/2015 ~PageSof49. -



Cathodic Pro’r__ec’rioh _Sys_’rerh - Mount Gravatt to Eight Mile Plains - Trunk Water Main - 470 Hnm - OM Manual -

(3.0) ©  MAINS DETAILS

‘Size: - - Dia 454 mm mild steel cement lined
. ‘Coating: - Medium Density Fusion Bonded Polyethylene outer
. - s . coating. . : _ - o '
. Length: - ISSO_M
'chation:i'. ' j.Trydn'St Mt. Gravatt;'Capalaba Rd. end "to

'Holmead Rd. opposite QEC tower.

and extending to Pinelands Rd. Sunnybank.
~ Construction . N _ .
Drawings: L .~ Not available.

. Q-Pulse Id TMS1277 T Active21/07/2015  Page 6 0f49



. - Cathodic Protection System - Mount Gravatt-fo Eight Mile Plains - Trunk Water Main - 470 mm - OM Manual

C(4.0) ,‘ CATHODIC PROTECTION DETAILS
4;1u Type of Cathodlc Protectlon-. Impressed Current

4.2 Rectifier: -Standard 32 Volt, 10 Amp direct current
‘ " output enclosed in a stainless steel switchboard. .
_Rectifier has a 240VAC supply from a nearby SEQEB’
pillar box No.1300, in Ditmas St. Wishart. Rectifier -
is located behind the townhouses located on the
corner of Fulton and D1tmas St. UBD Map 44 E5

4.35. Cathode. The~cathode p01nttls located on the 450
, . I -dia main approx. five metres from the rectifier
. . o © heading . towards the creek where a coupon test point
‘ ' "~ has been 1nstalled The cathode. is the point where
the cabllng from the rectifier ia attached to the:.
structure under cathodlc protectlon '

4.4 Anodes: One 31llcon lron anode was 1nstalled
' 3 approx1mately 138 metres from the trunk mains in a
vertical bed 5 metres deep.. . The anodes were flrst'
- backfilled with a- cokebreeze surround to improve
~dnode ground resistanceé. The anode locatlon 1s
_1dent1f1ed by an in- ground plt -

4.5  Testpoints: Testp01nts are 1nstalled on ,
B cathodically protected structures to enable- testlng"
to confirm.-that full- cathodlc protectlon of the
'structure is ma1nta1ned .

: o o On these ma1ns 4 testp01nts have ‘been 1nstalled
. ' ' 'fFor further details. see CPp detalls layout drg
4.6  Associated DraW1ngs.- N :
"+ ..'486/6/25-RA1CO021E. Std- Rectifier Wiring Diagram:
486/1/22-C0023E =~ . Silicone Iron Anode details.
486/6/25-AA1C0026E Installatlon detalls condult‘

s o _ _ . and rectifier.
.'486/6/25-RR1C0024E . ' Vertical groundbed detalls

No number . Maintenance Details. _
'486/6/6-UF1CO004E. 470 dia MSCL water trunk maln'
R o . ‘CP- detalls

4.7  Associated Standards:.

“AS 2832.1 1985 Pipes,Cables,Ducts, Guide to
o . Cathodic Protection. Part 1
"AS 3000 - 1991 Australlan erlng Rules

- a . 4?8“ o-Government Regulatlons."- :
‘ © .7 Queensland Electrlclty Acts and Regulatlons

Q-PUse ldTMS1277 - ¢ c " Active 21/07/2015 R o Page 7 of 49



Cathodic Protection System - Mount Gravatt to Eigh’r Mile Plains - Trunk Water Mgin - 470 mm - OM Manual

(5.0) | _PERFORMED TESTING .
| (1)_.Natural Potentlal Survey
(Z)Q Testlng of Insulated Flanges dointsi.
(3). Soil Res1stance Testlng |
(4). Current Draln Survey
(55 Plpe»Coating Anomaly Survey..
'(6)fiRectifier'Loop'Resistance

(7) Foreign Structure Interference Survey and

Mltlgatlon
.' - ; : (8) .Final Potential Survey' and - Comfnissioning.
NOTE: Details of above test1ng have ‘not been

. 1ncluded in th1s manual but are avallable upon request

| (6.0) - CONCLUSION

’Full cathod1c protectlon has been ach1eved on this"
sectlon of the trunk mains. :

",The cathodlc protectlon system is to be reglstered with
“the Queensland 'Electricity Comm1ss1on and ‘has approval
],to operate : :

S (7.0) MAINTENANCEf

4 The cathod1c protectlon system is malntalned on alnonthly
- basis = after commissioning. . - These checks ' involve testing
rectifier operation and recording of pipe to soil potentials.
Monthly, Six momthly and S1xty'monthly'malntenance procedures are .
detailed as attached below

Q-Pulse Id TMS1277 - o - ' . Active 21/07/2015 - R@e§d49



Cathodic Profec’rion'Sys’rem - Mount Grdvo’r’r to Eight Mile Plains —'_Tr-unk Water Main - 470 mm - OM Manual.

(7,1)..‘_ CPS Monthly Maintenance Details.-

Réquiredi

1/ Notlfy plant operator and/or slgn entry logs where’ necessary.
2/ Have approprlate keylng : .

‘Labour.-
One. tradesperson one vehicle. 20 minutes per site.
’_;Procedure.
1/ -Identify installation.
"2/, Check ‘system for operatlon.
. 3/ .Record voltmeter.
_ - 4/ Record ammeter.

c 5/ Comments.
. ~ 6/ 'LOg -entry.

Q—PuléeIdTMSl.277. S e " . Active 21/07/2015 Page90f49 k



Cathodic Protection System - Mount Gravatt to Eight Mile Plains - Trunk Water Main - 470 mm - OM Manual

--(7.2) - CPS 6 Monthly Maintenance Details.

_ Requlred. L -
'1/_ NOtlfY plant operator and/or S1gn entry logs where necessary
2/ Have appropriate keying.
'3/ set of tools. (Electrlclans)

.4/ Multimeter. | .

5/ DC clampmeter.

6/ Copper sulphate reference cell and leads.

7/ Cleaning- equipment.

8/ Gatic cover lifters.

'LabOur._

One. tradesperson electrlcal 'one.laborer, one vehicle.
Two hours per site. .

‘ Procedure:

1/

2/
3/
4/
5/
6/
7/
.8/
.9/
10/
11/

Q-PUlse’ld TMS1277 -

Identify system

Check system for operatlon
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 p01nts

Perform loop resistance and record:
Check and record anode strlng currents
Comments. .

Log entry.

_ Active 21/07/2015 P Page 10 0f 49 -



" - Cathodic Protection System - Mount Gravatt to Eight Mile Plains - Trunk Watér Main - 470 mm - OM Manual

(7.3} CPS 60 ﬁcnthlv'Maintenance'Details.

Required’

1l/- NOtlfY plant operator and/or 31gn entry logs where necessary.
2/ “Have appropriate keying.
3/ set. of tools. (Electrlclans)
4/ Multimeter. . .
5/ DC clampmeter. ' :
'6/ Copper sulphate reference cell and leads.
7/ Cleaning equipment. :
-8/ Gatic cover. llfters
9/ . Rectifier load bank.
lO/ PCS2000 Detection Equipment.

, Labour'

. One tradesperson electr1cal one laborer one vehicle.
' - Eight ‘hours per 51te : ‘

Procedure:

"1/ 'Identify system. -
2/ 'Check system for: operation. L _
3/ Record voltmeter. - - . . - : ‘
4/ Record ammeter. - R o
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 tlghtness
- 12/ Check . all SW1tchboard and testpoints; are labelled and I.D.
. tags attached.
Ce - 13/ Check plans are correctly drawn and modlfy 1f necessary
o . 14/ Remove and inspect anodes.
‘ 15/ Recheck-all interference. (€PS) bleeds
' 16/ Plpecamp_structure if applicable. ' '
17/ Apply for "continue to operate" -permit if ‘applicable.

1

. Q-Pulse1d TMS1277 ol e Achive 21/07/2015 R C Page 11 of 49 -



- Cathodic Protectlon System Mount Grovott to E|ght Mile Ploms Trunk Woter Mom 470 mm - OM Monuol

Brlsbane City Council

Dept. W.S.&S. . o

Metropolitan Division .. . S I ~
. “Eagle Farm Pump Station

Cathodic Protect‘ion'S\Lstem Loop Resistance

o Date: 4th'March1994 _

Cathodic Protection System: .~ - Mt. Gravatt to Eight Mile Plains water trunk mains.
,System Operating Volts . 0.5 - System Operating: amps 0.04
Test Voltage: - =~ - |Test Current:- S
(volts) (amps)
5 o "~ 0.25
10 - I 0.5
.15 - 09|
200 o 12

o o Loop Resistance
¥ o '(Ohms)

16. 66667 -

Graph of System voltage VS current
’ 25

. 20 L ‘_4

. S5 L

. Voltege*(volts"

o r _ L | - |.-"_-L 1| : _.r | | L
02 03 04 05 06 07 08 09 1 11 12 13
.. -~ Current(@mps) =~ -

~ QPuseldTms1277 S Active21/07/2015 - .. Paget2ofds.



| Cofh‘o'di'c‘i Protection System - MOuhT Gravatt.to Eight Mile 'F?Idins - Trunk Water Main - 470 mm - OM Manual
Brisbane City Council o
Dept. W.S.& S.
Metropolitan Division o
Eagle Farm Pumping Station
Date: 4th March 1994
Electrical Workshop ' '
System: ~ Mt Gravatt to Elqht ‘Mile Plains 470 dra trunk mains.
Cathodlc Protectlon Svstem reference potential. and earth resistivity qraph

e

. | Test Pomt Distances Potentlals to CuS0O4. 3 Res_istivities
~tnumber -{to T.P.  |Natural . |Off . 0On .- |at2 metres -
: | (metres) | - -(mV) - (mV) _ (mV)__ |(chm.metres) | -
1 -7 0|  -488| - = -841 -1048| - 34.3|
2 525 | -582| ©  -961 =1171 . _ 91.6|
3| T 1125)- . 5501 =940 -1110| ~~ " 104.3| . .
. -4/ 1550| ~ -537|  -918 -1142| - 93.4| -~

Graph of potentlals and resrstlvrty Vs prpelength

i _400 - 500 .
~.-600 -+ 400
-800 - - - . L - .
1-900 - S
R .7 200
-1000 g
- Potential ! .
- -1200 I, '
o / A
-1300 "——— — ——— — 0
. 0 3 500 - - 1000 .~ 1500 2000
e Distance (metres) o -.
~«Natural _, Off - On -850mV —» Resistivity.

Rectifier located at 1125M.
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Cathodic Protection Sgsfe_m' - Mount Gravatt o Eight Mile Plains - Trunk Water Mdin - 470 mm - OM Manual
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Co’rhodlc Pro’fechon Sysfem Moun’r Gravatt ’ro E|gh’r Mile Plains.- Trunk Wo’rer Mom 470 mm - Olv\ Monuol

 BRISBANE CITY.COUNCIL
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Cathedic Pro’rec’rio‘n. System - Mount Gravatt to Eight Mile Plains -Trunk Water Main - 470 mim - bM{Mdnuol-

_ BRISBANE CITY COUNCIL .
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