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(1.0)

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 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)

Size: Dia 530 mm mild steel.

Coating: Tar Epoxy -~

Length: 1.400 km

Location: Cnr Sandgate Rd and Ferric St.to Sandgate Rd @ Downfall Rd
Construction iillman Waterholes 3006/2219,3006/2220

Drawings:
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(4.0)
4.1) Type of Cathodic Protection: Impressed Current.

4.2) Rectifier: Special 32 Volt, 10 amp direct curremt oﬁtput enclosed in a stainless
steel switchboard. Rectifier has a 240V supply from the nearby Sandgate Rd.
Submersible Sewerage Pumping Station SP 78 .

4.3) Cathode: The cathode point is located on the risers to the header pipe inside the
submersible pump station just above the delivery valve, on the riser pipe flange.
The cathode point is where the cabling from the rectifier is attached to the
structure under cathodic protection.

4.4 Anodes: Two 1500 x 75Smm silicone iron anodes were installed approximately
30 metres from the trunk mains in a vertical bed. The anodes were firstly
packaged with cokebreeze thereby improving anode — ground resmtance The
anodes are identified by a marker post and label.

4.5 Test Points: Test points are 1nstalled 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. lelman Waterholes 3006/2219,

3006/2220.

(4.6) Associated Drawings:
Cathodic Protection Details - 2/14.213
Cathodic Protection Test Point Details - 486/1/22-AA1T0001E
Standard Rectifier Wiring Diagram - 486/6/25~-AA1C0021E
Vertical Ground bed Details — 486/6/25-AA1C0024E

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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(50) 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 Mitigz;tion.

(8)  Final Potential Survey and Commissioning.

4

(6.0) CONCLUSION
~ Full Cathodic protection has been achieved on this section of trunk mains. The
cathodic protection system is registered with the Electricity Regulator
Department of Minerals and Energy 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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20 th June 1997,
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 peér site.
Procedure:

. 1/ Identify installation.
2/ Check system for operation.
3/ Record voltmeter.
4/ Record ammeter.
S/ Comments.
6/ Log entry.
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20 th June 1997,
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.

S/ 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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20 th June 1997,
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 LD. 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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' O Electrical 0 Mechanical 0 Water Meters
25 Bunya Street Eagle Farm Q 4009

Ph. (07) 3403 1849 -
-~ Fx. (07) 3403 1898

Brisbhane Water C 4thiuy1997
Engineering Services

Subject: Coating defect survey for Sandgate Rd rising sewer main. -

. Equipment used: Pipecamp PCS 2000 coating anomaly equipmerit.
Length Of Mains: Aprox. 1406 Metres.
Size of mains: 530 mm Dia mild steel cement lined.
Operator: John Taylor
Date of survey: 4th,July 1997.

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.

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

Q-Pulse Id TMS1324 Active 21/07/2015 Page 10 of 23



Cathodic Protection System - Zillman Waterholes - Sandgate Road - Sewer Rising Main - 530 mm - OM Manual

Brisbane Water Engineering Services CP Form No. 27 .
Electrical Engineering Unit
Cathodic Protection Interference Survey Results Form -
Project 50(11&2’;3.2‘544. .............. Unit Reading -5 okle b BA. Date /7"4‘?7
Reading | Test Paint Location Swing
I.D.
On ago |Rect. Sandgate Rol. -
off |mas |52 7h | Pomp Station t3
On Ve MCZ‘\“V: S’an&’j @7(5 AR
Off — 433 Ea’"’% pum/p 5%47‘1_0‘4 ) + g
on |-~4d4 |Dist Ferrie St 34
‘, | off |—-432 | Trans .
| On —~bx0 | Fence Covnecil Pepot
: -53
off |—587 2
On -639 | Feace | Bcc De,ba?‘ 4
off |—625 _
On ~A54 | Sewer ~errcc ST & one :
Off — 454 :
On —4684 “Wale - Ferric St »
- e
off | —ugb | Valve °
- On ~527 | Water | ._./:‘?/"‘/.C ST Worn e
off ~507 | Tap |
On -477 | Lig 4t Ferrte ST
off b8 |H#hs230 -7
On -630 | Gas Car £errie éfathe sts|
o off 63 vene
. - D
On —186 \A/a‘fer- Ciarr Ferrre 4-47(44 Sts -3
- _Off ~283 _
On g5 | HBAT | car Ferric lathe Sts
Off -48 & | #4123/ -9
On ~ 4 g | &ghl Ferric SF. (
off | —kha | 441229 - -7
On -S04 | Nsht Ferrte ST A
off | —HSO |4k12F
On ~4877 | M'gAT Ferrte ST _246
off ~kby | 4h1227
TESTED BY ...covetrveerrvereeeseraraseorsrossersasessonsssnssnssossassse

Revision 09/28/95
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al

Brisbane Water Engineering Services. CP Form No. 27
Electrical Engineering: Unit
Cathodic Protection Interference Survey Resuits Form -~
Project .22 4.g.27<. . Ad. Unit Reading £:5.%..%:84  Date .’ - $-.97..
Reading TeTt Soint Location Swing
Oon ~1372 Power Sanclq ates Ferrie st
off |.372 | Pele | 45203 wvil
- LiIghl - MNart .
g:f -Zi; pag/e A San a/géfe Ro /V[L
On - 242 | Brgadel A. Marl /V "
® | off | ~242]| Bosster Sqndlgate R
on |izg6 | H-P Pritcharoa Rd.
off |-1286 | G=s w1
On -1329 | H-P ePP Ferrte ST w2/
Off ~ 1309 | Gas Sandéa?‘e A
On ~29 7 | Swiwe Eatery Center '
Off -292 Sanddgate R -5
On ~-gS$Yy |Guard. by creek
off | ~854 | Ral Sandgate Rel WL
- On -700 Li‘c;/;}“ 53 Creck
off | —-700 | 15659 | .. Sandsate Rd Vil
On ~to7/ | Lishl by Creeck
off | —~so7i | (5680 Sandgate R ML
On -89/ |Guard ‘o'j Creek
. Off -89 Ra/l . Sqnc/gaf‘e Rd il
on - 333 | Pipe Creck |
off -333 | Bridse Sandgate R Wil
Oon —4he| | Power Sandgate R
Off —-473 é Pole ' -5
On
Off -
On
Off
On
Off
TESTED BY .ooeeeirervcinresseressasasssansssssssasssessassrasssanessssrsane

Revision 09/28/95
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Brisbane Water Engineering Services CP Form No. 23
Electrical Engineering Unit
Cathodic Protection System Potential Recording Form
Project  Sandgate Rd. Rising Sewer Main Date 20th June 1997
Test Point |Distances |Potentials to CuSO4 Resistivities
number |[to T.P. Natural Off On at 2 metres
(metres) (mV) (mV) (mV) |(ohm.metres)
1 0 -621 -648 -1203 18.4
2 450 -621 -684 -1150 20.1
3 950 -600 -644 -1114 15.1
4| - 1350 -538 -719 -1171 23.8
6
7
® 8
9
10
11
12
13
14
Graph of potentials and resistivity vs pipelength
0 500
— 400
500
— = ;
s @ 3
‘ E ] 5 = o300 E
S £
E -1000 §
.“c_! : %\——A 2
3 A —{ 200 é
3
/ o
-1500 —
— 100
2000 L2 s 5 il A
0 450 950 1350
Distance (metres)
| & Natural o Off & On g -850mV & Resistivity
[Rectifier located at OM. |

Revision 06/26/97
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Cathodic Protection System - Zilman Waterholes - Sandgate Road - Sewer Rising Main - 530 mm - OM Manual
Brisbane Water Engineering Services CP Form No. 24

Electrical Engineering Unit

Cathodic Protection System Loop Resistance
Date: 20th JUNE 1997

Cathodic Protection System: Sandgate Rd. Virginia Rising Sewer Main
System Operating Volts: 2 System Operating amps 4
Test Voltage: Test Current:
(volts) | (amps)

Loop Resistance

. (ohms)

0.454545

Graph of System voltage vs current.

5
4 .
3+
2
® °:
(0]
&
£
-2
1 -
0 { { {
2 4 6 8 10
Current (amps)
06/26/97 ' LOPSAND.WK4
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Brisbane Water Engineering Services: | CP Form No.18
Electrical Engineering Unit
Standard Cathodic Protection Test Point Data Gathering Form
Project .. andgale. Q. R.M.. . Mrgiod pate ..2.6.5.6:2.7
TP Location Saadgele.Rd.. . Virguoid TP No. oo,
Mains Size ...2.30.mm 45 _ TP Type..B...
POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) - ©-01b <
ZINC REFERENCE TO PIPE e ol mV
CuSo4 REFERENCE TO PIPE A ‘ . —/203% mVv
“ ZINC TO CuSo4 ’ ' ‘ 1158 mv
- |EARTH TESTING
TESTNO. 1
PIN SPACING 2 RESISTIVITY [ Q-4 L2m
" MEGGER READING s
COMMENTS / LOCATION DRAWING

R
Station L
i fﬁz__t:f fier |

‘ - \ 18m

Rdc/’eg

) &

Sq..ndjdfe Rd.

INSTALLED BY

“Revision 08/01/96
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CATHODE TO CATHODE RETURN (RESISTANCE)

Brisbane Water Engineering Services: CP Form No.18|"
Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

Project S@ndgateRd. R4 Yirgaia.. Date 26"5“‘?7

TP Location ...Sm;:idg.«.fﬁ...ﬁ.d...\f.(:cgz:n.lh TP No. .l

Mains Size .....2.30.mm IS TP Type .8,

POTENTI Ti

O Oi4se L

ZINC REFERENCE.TO PIPE

= 8%mv

CuSo4 REFERENCE TO PIPE

- /50 mv

INSTALLED BY

ZINC TO CuSo4 — (0 bgmV
{
® THTESTI
TESTNO. 1
PIN SPACING X RESISTIVITY 20 —nm
MEGGER READING JPA
COMMENTS / LOCATION DRAWING _
TP2
/ -
s —r’m
g |
- D
\ \U/
R 06/' L8
”
® "o A 3
Ny \[a.ax/_)_q// _
I
<
Q .
\,9 _
o v
X |
L
L}
3 [ |

Revision 08/01/96
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Brisbane Water Engineering Services: CP Form No.18

Electrical Engineering Unit

-~

Standard Cathodic Protection Test Point Data Gathering Form

Project‘.@ang@.«.ﬁ'....@ﬁﬁ...B/./Z?..»..;\.//.‘mg.l.‘a.l.\a Date 25’6‘?.7
TP Loqation ..\.S:an.é(:g.a.?‘.c..KQ’.....!.//.‘I:.Q.&‘?.(:CI . TP No. ... 3 .............
Mains Size .....2.3.0. 7 M. 5eereeeereeesrenen. TP Type..... 8.

POTENTIAL TESTING |
CATHODE TO CATHODE RETURN (RESISTANCE) . 00 i -

ZINC REFERENCE TO PIPE —4 v
CuSo4 REFERENCE TO PIPE _ ~ 4 my
ZINC TO CuSo4 ' ' - — ({1 O my
® EARTH TESTING .
' TESTNO.1
PIN SPACING 2 RESISTIVITY /15 am
MEGGER READING 12
COMMENTS / LOCATION DRAWING TP3
| 18m o

g : Golf
| \JJ : Links
Prifchard St

®  —

~

Sona/_qof'e Rd.

" INSTALLED BY

_ Revision 08/01/96
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Brisbane Water Engineering Services: CP Form No.18

Electrical Engineering Unit

-

Standard Cathodic Protection Test Point Data Gathering Form

Project Sa.udgats. Bed... RUN.. Nirg (15 Date 25‘5‘97
TP Location .éfez/.t.éﬁgz.ez.?fé..@f/...%f.}:g.(}.74.22.‘. TP No. 4" ........
- |Mains Size .......... B L2 A A TP Type....B.........

§

POTENTIAL TESTING | |
CATHODE TO CATHODE RETURN (RESISTANCE) ~ * 001 2

ZINC REFERENCE TO PIPE. ' = U785 mu
CuSo4 REFERENCE TO PIPE - _ ; =717/ v
ZINC TO CuSo4 ’ : , _ - 002 mi
® EARTH TESTING .
TEST NO. 1 )
PIN SPACING 2. RESISTMITY 23-8 _am
MEGGER READING —a
COMMENTS / LOCATION DRAWING U '
. R 4
- <
]
. _ ~ ' Golf
riteha . %
Rq/ i _.
\ 3 Links
S
o
"7 6.3 J
7 0 TP4
INSTALLED BY

Revision 08/01/96
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Brisbane Water Engineering Services CP Form No. 17
Electric_al Engineering Unit

Cathodic Protection Anode Bed. Testing

Project.S'ana’cf(afe Rd. Date .L. 1= 6-97
ANODEMATERIAL: _ $//icone lron BURIAL: Verficle
ANODE SIZE/WEIGHT: /-5 X 75mm TEST POINT TYPE: 263 ohpn patr
ANODE PACKAGING: Can/ster SOILRESISTMITY: Sm IR = 3/ 4.am
ANODE DEPTH: ' ___SIGNAGE: . K Post_again st Fenca
RESISTANCE TO GROUND: - ANODE CURRENT
ANODE NO.1 ©:9 " |ANODENo.1 /g9 A
@ |~NoDENo2 0.9 . " - JANODE No.2. 2.0 A
ANODE No.3 - ANODE No.3
ANODE No.4 ANODE No.4
ANODE No.5 ANODE No.5
TOTAL 0 -4 &a <L TOTAL. L A
ILOCATION DRAWING
Pump .
. iﬂec‘l“fﬁer e
) QCoupoh pPit E
BCC Properly Y <
/& L)
@ i [
/W s
/
) , \
/
= — ——— - T eof
Anode x2 'V Anodle run olotted
_ l\é (O m
|
T2k __ _kerb

FERRIC 8T

Revision 09/28/95
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