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Cathodic Protection SysTém - Ashridge Road Darra - Sewer Rising Main - 400 to 460 mm - OM Manual

(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 corros1on reaction by isolating the steel from
its surroundlng 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 coatlng, causing
further deterioration i 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.

. ~ (20) 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 poss1b1e 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)0 MAINS DETAILS

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.
Darra. .

Construction Not Available

Drawings: )

486/7/6-KD1T0001E ASHRIDGE Rd - Cathodic Protection System

Q-Pulse-ld TMS1240 ’ Active 21/07/2015 : Page 4 of 22



(4.3)

(44)

(4.5)

(4.6)

(4.7)

(4.8)

Q-Pulse Id TMS1240

-Sewer Rising Main - 400 to 460 mm - OM Manual

Type of Cathodic Protection: Impressed Current.

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..

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.

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.

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.

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: A

AS 3000 1986 Australia Wiring Rules

AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protection,
Part One.

Government Regulations:
Queensland Electricity Acts and Regulations.
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(5.0) | PERFORMED TESTING
€Y) Naturél Potential Survey.
2 Testing of Insulated Flanges, Joints.
(3) . Soil Resistance Testing.
(4)  Current Drain Survey.
(5)  Pipe Coating Anomaly Survey.
(6) ~ Rectifier Loop Resistan-ce.l
@) Forei_gn Strpcture Interference Suﬁey and Mitigation.
(8)  Final Potential Survey and Coﬁmiséioning.

(6.0) CONCLUSION

@.0)

Q-Pulse |d TMS1240

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.

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 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. _ N
11/ Logentry. -

Q-Pulse Id TMS1240 ' Active 21/07/2015
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- 13th October 1992
Electrical Workshop
Cathodic Protection

CPS 60 Monthly Maintenance Details.

Réquired:

1/ Notify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying. T
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 Recifier 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 L.D. tags attached.
13/ Check plans are correctly drawn and modlfy lf 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.

a
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CP Form No. 27

.......

Brisbane Water Engineering Services
Electrical Engineering Unit
Cathodic Protection Interference Survey Results Form
Project A””!‘ljﬂf ...... ﬂ;.(«l .................... Unit Reading 2ol v Lo pate 30m.5n9¢
Reading | Test Point Location Swing
1.D.
On ~5l¢ watere :
off |~Sow | Meawn | Pamp. Station
on =53 |main !
off |-~%29 |Earth. AectiCret .
on_ [=6&¢q |Seg<h Pol 1Cp70
. | off |-68§9 | Men |QRueenSland (+
on |—=T70 Segth Pole 0597
Off —5Tz0 Meh Rueen fl&'\o(gf )
on |=€99 |Gard
of |- c24|Rail [Queen Sland (+. 1T
on  |=Gll |Foeot
of |-Gl |Pridgel Queenlland $+.
on T30 Se%ib TransSrormernc Pole
off =530 | Meh QueenSiand St-
on  |-623 |Segeh | Pole 724t
off |-623 | men | Queen Sland t.
on |-/t |Seqch| Pole 2156
off |— 51{ | Men Queeh §land §+
PY on  |-Tkl |Seqth | Pole 211 Tk
off |- 5k0 Men RAueenland T+
on [=324 |Segxb| Pyle 21153
of |—5729 | Mea Que<nSland §t.
On k(7 |Seqeh Pole. 2114 §
of 460 | Men CHawm Ruek St .
on &L [Leatker
off 470 | Mam | Davra d<yo
on Ui |[Fence
off LG Davren hevo
on =5l [Seaq<h| Phle 11303
of |— 3505 | Men /v\fhrdcl3e_ nJd
TESTED BY ......... () ..... M Dt

Revision 09/28/35
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Brisbane Water Engineering

Electrical Engineering Unit

Cathodic Protection Interference Survey Results Form

ac D < el AAoy: AN 4 VX a AA—AA !
SOOI CWTT RRMTTYIVIOTT - 00U TU Z0U TTTTT = UV TVIUTTOUT

Services

CP Form No. 27

Project AShri d§

Unit Reading &%

Reading

Test Point
1.D.

Location

Swing

On

- A%

Seqeh

Off

-560

™

Pol« VIMA.
Ashridge St

On

-535

S cq,—dﬁ

Off

-T2

thn

[ble 371294
AShridge §t.

On

-533

Segeh

Off

- 523

M-Ln

Polc 1974 P)

On

=570

S¢7,¢6

Off

-Gl

m-in

Station ave

Pole | €Uk
§tetion ave

On

-520

Segeh

Off

__5'1;,

ML

Polc 31712
Station Ave.

On

Off

On

Off

On

Off

On

Off

On

Off

On

Off

On

Off

On

Off

On

Off

Oon

Off

TESTED BY oottt

Revision 09/28/95
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06/19/96

Cathodic Protection-System - Ashridge Road Darra - Sewer Rising Main - 400 to 460 mm - OM Manual

Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839
' 5 Bunya Street
Electrical Engineering Unit - _ Eagle Farm Q 4009

~ -

Cathodic Protection System Loop_Resistance

Date: 20th JUNE 1996
Cathodic Protection System: Ashridge Rd. Darra Rising Sewer Main
System Operating Volts: 2.1 System Operating amps 2.1

Test Voltage: Test Current:
(volts)

Loop Resistance
(ohms)

1.176471

Graph of System voltage vs current.

12

10 -

Voltage (volts)
[¢)]
T

0 L L | 1
0 2 4 6 8 10
Current (amps)
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Cathodic Protection System - Ashridge Road Darra - Sewer Rising Main - 400 to 460 mm - OM Manuall

Brisbane Water Engineering Services CP Form No. 23

Electrical Engineering Unit

A Cathodic Protection System Potential Recording Form

Project Ashridge Rd. Rising Sewer Main Date 20th June 1996
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 .-850 ~-1160 11.42

2 600 621 -808 - -1190 15.07

3 875 -600 -810| = -1160 18.84

4 1250 . -538 -730 -1077 - 2512
5
’ 6
7
8
9
10
11
12
13
14

Potentials (mV)

0 500
. —{ 400
500 _
m . M g
° 300 2
2 < o [un [ma] 1
-1000 — ' ‘ S
A——\a_,,/’—a’//é £
; . - 200 B
. (7]
(771
@
: o
-1500 |
: - 100
A A’/ﬂ
-2000 —% — 1 ! L ! I
0 600 875 1250

Distance (metres) '

E Natural < Off & On g -850mV A Resistivity

Rectifier located at OM. §

Revision 06/19/96
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QB/GS/afhodié‘éEgFecﬁon %@ﬂ?%@ﬁﬁ%eﬁeg&%ﬁo - Sewer Rising Main - 400 to 460 mm - OM M@&S s a1

" Facsimile - %

Transmission ol

TQ-:B?JSEANE WATER, ENG \NEERING ATTENTION: LEERY MC GOVERN -
a‘;ee-umes,execre.ccm, Ewa. UMIT - .

FAXNO:(02) 403> 1839 " FROM: STEVAN GA3JINOV
DATE: ig -06 —1996

TOTAL NO. OF PAGES: {
(includiing this page)

RE! INTERFERENCE TEST RESYLTS FOR. ASHRADGE FOAD

D ARRA

We ACK-NOWLEDEE RECEIPT OF YOUR FACBIMILE
DATED  W-06-1296 AND Would ADVISE THAT
BASED ON THE INFORMATION 8UBM1TTE-'.D ALLGAS
ENERGY LTD. ™AS No GAS MAINS OR SERVICES
IN THS VICINTY - | |

WE THANK You TFor VYOUR. INRUIRy AND

AssuRE YOU OF OUR BREDT ATTENTION AT ALL

THES

Re GARD 'S
~oA-

STEVAN BAJINDY
MANAGER DISTRIBUTION

ALLGAS ENERGY LTD

A.C.N, 009 655 446 . P D Box 2025 Mansfield MOC
Operations Centre Queansland, Austraiia 4122

_ 11 Dividend Street, Mansfield ’ ' PHONE: (07) 3849 9114
Queansiand, Australia 4122 - v . FAX: {a7) 3949 9265
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Cathodic Protection System - Ashridde Road Darrg - Sewer Rising Main - 400 to 460 mm - OM Manual

Brisbane Water Engineering Services CP Form No. 17

Electrical Engineering Unit

Cathodic Protection Anode Bed Testing

Project . ASH T E B, Date ... o Tl .
o SO
ANODE MATERIAL:  Sya.cov? /e BURIAL: o Arenleed
ANODE SIZEMWEIGHT: 7/ SECA 73 maw TEST POINT TYPE: FoC
,{:,li S’ -f?\(f CLAw—tLN -

ANODE PACKAGING: ;7 % 42 i (mey [0 SOIL RESISTIVITY:

g ,
ANODE DEPTH: 5CH . SIGNAGE: /{j;c:)
RESISTANCE TO GROUND: ANODE CURRENT
ANODENO.1. 2-4 A ANODENod_ /:3 ampl

JANODE No.2 9+ § A ANODENo.2 [</ @amnQ§ S

ANODE No.3 ANODE No.3 '
ANODE No.4 ANODE No.4
ANODE No.5 ANODE No.5
TOTAL 5 -9 TOTAL I3 T

LOCATION DRAWING

TESTEDBY ./ ... AT 77

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

Revision 09/28/95
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Cathodic Protection System - Ashridge Road Darra - Sewer Rising Main - 400 to 460 mm - OM Manual
Brisbane Water Engineering Services CP Form No.18

Electrical Engineering Unit

Standard Cathodic Protection Test Point Data Gathering Form

m— .. - —_

Project ASr L 6 Ehnn, VAL L Date ..o 5t b,

TP Location ..05M. 0 S TA T M. TP No. e,

Mains Size ... Q. DM eeeeeceeeeeseeseeeesens TP Type .Gz 2e .

POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) v li S

ZINC REFERENCE TO PIPE + 3537 my

CuSo4 REFERENCE TO PIPE —eZi

‘ ZINC TO CuSo4 li¢e imy

A“' H TESTI -
TESTNO. 1
PIN SPACING Am RESISTIVITY _// ~ L2 SU

MEGGER READING _+9/0

TESTNO?2
PIN SPACING Tm : RESISTIVITY 24§ 0

MEGGERREADING - 790

TEST NO 3
PIN SPACING RESISTIVITY

MEGGER READING

-

COMMENTS / LOCATION DRAWING (%~ sy o rzit fival 7oA.

‘ A DEE L

lc Dia RidiNGE AT

N CATHDE Peint

: | . E :_‘;\_
. e PR WY
5___.. N N '\ "\., (S O
; o §___~¥’PM€ T

! \\\ ‘ .

WET \ RE\;T‘\\”\\;\\

WS -

N3 AP RA

e
£y

AP |

INSTALLED BY P Sudria

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 1‘*3*1‘\\'\?&&12:&}?11?;\\.\ .......... Date ..25. .20 k...
TP Location ..ASHAICE B TP No. Fhevvercsrrine
Mains Size ... 50 DidSee et TP Type ..
POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE) °5 A
ZINC REFERENCE TO PIPE £557 md
CuSo4 REFERENCE TO PIPE — Gl mv
. ZINC TO CuSo4 LT mi
" |[EARTH TESTING - N
TEST NO. 1
PIN SPACING 2Awm RESISTIVITY /5:-07
MEGGER READING -2
TESTNO?2
PIN SPACING oM RESISTIVITY 2 % 2¢
MEGGER READING . Qo
TESTNO 3
PINSPACING RESISTIVITY
MEGGER READING T - ==
COMMENTS / LOCATIONDRAWING 275 m o t2y+ [evnt 3
. ALHERKTD & A
- WG MY
‘ Ll “7IH K\jl\_\jfrlv‘ﬂl
e
- ™ ~ CaTHCVE
SHe ‘ \ . Yoo
. TisT Pean
INSTALLED BY P 3myurH

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 .. A4 RiN=E. KW......... DARR S, Date ...A%.7.2.70¢
TP Location ... Ao EARGE T, TP No. ..o.....

_ -~
Mains Size ... &5 Ddh e, TP Type ...[2...

POTENTIAL TESTING
CATHODE TO CATHODE RETURN (RESISTANCE)

A

ZINC REFERENCE TO PIPE

£590

CuSo4 REFERENCE TO PIPE

- 1o T

ZINC TO CuSo4 '

i L20m/

EARTH TESTING
TEST NO. 1

PIN SPACING RESISTIVITY

[ §F4&

MEGGER READING

TESTNO2

PIN SPACING RESISTIVITY

3l 5 &

MEGGER READING |-

TESTNQ 3

PIN SPACING RESISTIVITY

MEGGER READING

ot NN 3
rear ['ount

Ve-oo R7

dg.

o \

oy
!

INSTALLED BY

CAiHeYE 70

~ gt PCLNY

i
{

i"\zb’ Dila &}‘_)g "‘Q(;- Fas PA WIS

Fin)

.
N T

P SmytH

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

PrOJECE ...ttt ter e e e eseeneeeeeesseneseenes Date . AG.o.0. 004
TP Location .ZNGtEiERD..&d.mABfoline TP No. vl
Mains Size ... lp bR DS e TP Type ...

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 L RESISTIVITY 2512
MEGGER READING '
TESTNO 2
PIN SPACING T RESISTIVITY 5{.%7
MEGGER READING 1y
TESTNO 3
PINSPACNG RESISTIVITY
MEGGER READING B - -
COMMENTS / LOCATION DRAWING
°
“i) ;
- \'\\ ! _ .,,4_;\: i-’I ! '.“. .- - B
< ENGIF IS D e E T
i %/ '\,‘\'\') A

CatHCDE Porst

()

FOIN T

Tizsr

INSTALLED BY

\ i C AR LA

£ 9" 04

Dy G Wi
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