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(10) 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 1solat1ng 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 c'dating 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.

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 medsured 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 300 mild steel cement lined.
Coating: Low density fusion bonded polyethylene outer coating.
Length: approx 24m
Location: Rail Crossing, Beenleigh Road Kuraby.
Construction
Drawings: 10735 -+ BCC Drawing
to Water Supply Retlculatlon
10737 External Main — Layout Plan
‘ - CP95A01 Sacrifical Cathodic Protection
' ' System 300MSCL - Rail Crossing
Beenleigh Rd.
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' (4.0) CATHODIC PROTECTION DETAILS
4.1) Type of Cathodic Protection: Sacrifical (Galvanic) System.

“4.2) Cathode: The cathode point is located on the 300 dia. main approx 2 metre
from test point Nol,located on the rail carpark side.The cathode point is
where the cabling from the sacrifical anode is attached to the structure under
cathodic protection.

“4.3) Anodes: One 20 Kg Zinc anode was installed approximately 3 metres from
the trunk mains in a horizontal bed. The anodes were firstly packaged with
gypsum/bentonite thereby improving anode to ground resistance.

“4.4) Test Points: Test points are installed on cathodically protected structures to
‘ enable testing to ensure full protection of the mains. .On these mains two
test points have been installed for details see dwg no 2/14.213.
4.5) Associated Drawings: p
Cathodic Protection Details - 2/14.213

Cathodic Protection T_est Point Details - 2/14.199

(4.6) Associated Standards:
AS 3000 1986 Australia Wiring Rules
AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protection,
Part One.

4.7 Government Regulations:
Queensland Electricity Acts and Regulations.
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(5.0) BEKFQKMELTE_SII&G
(1)  Natural Potential Survey.
2 | Testing of Insulated Flanges, Joints.
3) Soil Resistance Testing.
(4)  Current Drain Survey.
) Final Potential Survey and Commissioning.
NOTE: Details of above testing have not been includéd in this manual but are
' available upon request. -
@® oy concrLusion
Full Cathodic protection haé been achieved on this segtion 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 6 monthly basis after

commissioning.  These checks involve testing rectifier operation and
recording of pipe to soil potentials.
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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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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 modlfy 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 Pro’rec’rlon SysTem Beenlelgﬁgd R%r&ssmgg OQ/‘ Morﬁ%“_ QRDSSiMG ' -
‘===_- .

. BRISBANE CITY COUNCIL '.
| EAGLE FARW PUWP STATIN - TEST POWT &%)
"CORROSION SECTION. - * <PS . 15)

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

DATE: . N-eA-9S - LOCATION: Bssm_:eum KuRAB&"_
- TEST POINT TYPE: g - . MAINS SHZE:zoryaa  Msel.

i 'POTENTIAL TESTING P

~ CATHODE TO CATHODE RETURN (RESISTANCE): o 2L
_ ZINC REFERENCE TO PIPE: - = Sol vV (mrokm_)

" Cuso, REFERENCE TO PIPE: ~ - 13-V el
C ZINC TO CuSOq: __g” o~ E:’A"’ N_; - . .

'EARTH TESTING

PIN SPACING: @M~ MEGGER R’EADING:,':as-Q. a RESISITIVITY a‘lTo.R 3lu TejLM
@ »inosPACiNG: S MEGGER READING: S5+ S RESISITIVITY a:rra,R : nuB 5°IJU"‘

. SACRIFICIAL ANODE
(IF INSTALLED) |

- ANODE- TYPE:. o ZINC.
ANODE SIZE: -

. ANODE TO PIPE POTENTIAL ébg@n\/
CZINC ‘REF TO PIPE: - &Su m\/

~ (ANODE CONNECTED)

' CuS0, REF TO PIPE: -'To_"\s.'
(ANODE CONNECTED) -

SACRIFICIAL ANODE CURRENT scoaA o

’ TBLEED RESISTOR SIZE
“(IF 'INSTALLED).

@ ISTALED BY: 0 ML MEcormeK
CcomMenTs: |

'1 COPY TO FILE
1.COPY TO T.0.-.

. QPulseldTMS1241 : T Active 21/07/2015 S Page 10 of 44 -



_ Cathodic Protection. Sys’reTn 'Beenlelgh Rood Rail Crossmgﬂ C)M M.onuoT E
DEPARTHENT OF WATER SUPPLY AND SEWERAGE"
MECHANICAL AND ELECTRICAL BRANCH ' 3
~ METROPOLITAN DIVISION . e i ey
EAGLE FARM PUMPING STATION TEST Foww N

ELECTRICIAL WORKSHOP _
'INSULATED JOINT TESTING DETAILS:
N
DESCRIPTION - |

MAINS DETAILS - o
LOCATIONS: - BEEMI_E.\BH D RA c.mssgwe

- SIZEx- " 3300 MSCu
- MATERIAL: - | _ S o
- COATING: - . . P’QL‘(E‘TH%&.EME.:‘LG\,U PNasS
NUMBER--- - ‘ " : -

COIN GROUND TESTING -

| ‘ - BOLT TO- FLANGE: RESISTANCE - QoKL T ramiu
» “ NUMBER OF BOLT:- - T A
- FLANGE TO FLANGE RESISTANCE S P ong '
INSULATION CHECKER MODEL 702:= . = |
- POTENTIAL DIFFERENCE TO REFERENCE. CELL . L
PROTECTED SIDE:- - . , .;,cwaSth/_.

' UNPROTECTED SIDE:- - S NAL

TABOVE TESTING .
BOLT 70 FLANGE RESISTANCE -
~ NUMBER -OF BOLTS:- .
-FLANGE 70 FLANGE RESISTANCE -
COMMENTS | | o
| SouNT oMM INSOLATED ony | S;GNE.
" NO  Soi. CoVER MET g .
bkawmes SHOU.JED wo uNPﬁoTEc,TED C-ABI.E coNNE.C_T\ONS_

TESTED BY

M. M wRMTCK .

. Q-Rulseld TMS1241, o . " Active 21/07/2015 - . . "Pagetlofda -



. Cathodic Pro’rec’rlon Sys’rem Beenleigh Rocr BeERNS " 0

Lo BRISBANE CITY counciL TEST F%m&:r N =1
. EAGLE FARM PUMP STATION :
- CORROSTON SECTION-

- ASTANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

DATE: . u-e9- s . LOCATION: Ise-m_emum KuRAB‘i
TESTPOINT TYPE: @ . -~ . . MAINS SHE: 300 msci

- POTENTIAL TESTING

CATHODE T0 CATHODE RETURN (R_'ESISTA'NC-E) o Q.nnu

 Cuso REEEEEE&EJ‘T’Q”SEE ~_:§f;? i (“"5'“'*’?‘_3 fg;:;’, “";’ por)
. ZINC TO CusO, T =5 BT Ve
~ EARTH TESTING Y L L : o SR
PIN SPACING: = 'MEGGER READING: - "'RESI§ITIVITY{N;
@ »inospacing: _MEGGER READING: . . :.RES_I‘S_'_ITIV:ITY':-

. SACRIFICIAL ANODE
(IF INSTALLED)

- ANODE- TYPE: "
: ANODE SIZE:- -
-. ANODE TO PIPE POTENTIAL
'ZINC 'REF TO PIPE:
. (ANODE CON'NEC-TED)'

" CuS0, REF TO PIPE:
(ANODE CONNECTED)

SACRIFICIAL ANODE CURRENTE

BLEED RESISTOR SIZE:".
“(IF INSTALLED).

‘ '.I-NSTALLEI).BY,: o S (.
COMMENTS: L

‘1 COPY TO FILE .- .
1.COPY TO T.0.. =
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Cathodijc Protection System - BeenIeTg'h Road Rail Crossing - OM-Mor’TUQI '

DEPARTHENT OF WATER SUPPLY- AND SEWERAGE
MECHANICAL AND ELECTRICAL BRANCH
— METROPOLLTAN DIVISION - | a
. .EAGLE FARM PUMPING STATION - TEST PoinT NPQ

ELECTRICIAL WORKSHOP

INSULATED JOINT TESTING DETAILS:.

DATE .~ -~ n-ea-15
DESCRIPTION -
_MAINS DETAILS:- . . |
LOCATIONS:- ~ BESmLEIGH RD RH!L, e.goss"ge
SIZE:- 300 MSCL.
* MATERIAL:-" - - :
COATING:- - PQLWETH"RL,ENE —~ LOW Dewsn‘*f
NUMBER: -

IN GROUND TESTING

. . BOLT TO FLANGE RESISTANCE - KRKIMSL

- - .NUMBER.OF BOLT:- =~ ~ U F 1 _
'FLANGE TO-FLANGE RESISTANCE:- T QRS KSL
INSULATION CHECKER MODEL 702:- - :
POTENTIAL DIFFERENCE TO REFERENCE CELL o
PROTECTED SIDE:- * T el e

UNPROTECTED SIDE:- ' o AL

"ABOVE TESTING

_ BOLT T0 rLANGE RESISTANCE -
NUMBER OF BOLTS:-"- - :
- FLANGE TO FLANGE RESISTANCE -
N COMMENTS
ONO Scm_ c:.ovm qu \DRAw\NG S

COM\IEC.T\ONS

- TESTED BY .
M. MECORMICK .

QPuseldTMSI241 - - o .. Active21/07/2015- -, S Page 13 of 44
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Note : Position reference adjacent fo
Steel pipe in natural sol.

Test Point No.2

)

Anode Bed

Soll resistance at 3m - 49

S

] Test Point No.1

H \

\

DICL Pipe

DICL Pipe

X -

e e

\i
]

Notes :

Ressistance fo earth - 175 ohms

Output Current Available - 140 mA

Use Shunt Resistor to limit current as require
Assuming 2mA per m sq Protection Current
Area of Pipe - 17m sq

Weight of Anode - 10 Kg

Anode Life = 18 years

Distance of Anode to Pipe = ém

ohm m

Anode Material - Zinc { A0 Kg )

Insulated | , ] ‘Insulated Flange
Flange. 450 dia Lining Pipe \
Reinforced Concrete MSCL Pipe :
300 dia.
Under Sacrifical Cathodic Protection.

Refer to Drawings : :
BCC No. 10735 & 10737
Beenleigh International Investments
Subdivision - Stage 1
Beenleigh Road - Kuraby

MANAGER DIRECTOR OF PLANNNG DESIGN JSAY 3795 | PROJECT BRISBANE CITY COUNCIL

§ DESIGN Water Reticulation Main !
ORAWN JSAY 1765 . . 3 DEPARTMENT OF WATER SUPPLY

oATE OATE Beenleigh Road - Kuraby AND SEWERAGE

alls ' CHECKED TmE Sacrifical Cathodic Protection Systpfiisbane Gty MECHANCAL & ELECTRICAL SERVICES

DIRECTOR OF DIRECTOR OF DRECTOR OF SEW. 300 MSCL - Rail Cross ‘

CONSTRUCTION M & £ SERVICES OPERATIONS/WS.  [ENGINEER _ Ing. SCALE: NTS. No. 1 OF 1 SHEETS

[SSUED FOR CONSTRUCTION STRELTON IN CHARGE Beenleigh Rd DRAWING No. AMEND.
A
No| DATE AMENDMENT BY | DATE: DATE: DATE: e CADD FILE No.  CP95A01 A

Active 21/07/2015
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P 1100 {
~ 00 %‘\‘ appro
~ \J FH \_
— ~ REFER.BEC WG NO. 1200 to Back/Kerb
o 3016722317
" \ 1500
(V2]
=] o3
- —
n S
\ N
NOTE .
EXACT LOCATION OF
& || RISING MAIN UNCERTAIN
g PLOTTED FROM BCC PLANS
T
= N
x
\ 7 [\
4
N {pyy 4
\ 300 x 100 Scour Tee
100 F&S Valve
ST,Q 100 Scour Assembly
300 x 90* Bend (138.4kN)
Client 123 = _
—
Eotimateg Cott o LAYOUT PLAN
Funds Source "’1”35

L

" 300 x 11 1/4° Bend {19.3kN vert]

> S.000
R KURABY
NN RAILWAY
4 \ STATION

1.150 COVER

Construction Auth.
Folio No.

Job No.

Easement __7
RRAA 6000 31 3981 01

BCC FILE REF: 253/50/5-CA179/93

Sluice Valve
Scour Valve
Dead End

Fire Hydrant
Test/Chlorination Pt. ===

SYMBOLS All Water and Sewerage construction work
undertaken by the Contractor is to comply with
—ann the requirements of the Queensiand Workplace

Health and Safety Act 1929 and in particular to

Part 13 of the Workplace Health and Safety
% Regulations "Excavations, Trenches, Caissons,
e Cotferdams and Tunneis” {Regulation 125 -
Regulation 131 inclusive)
—————e

Contact your nearest offica of the Division of
Accident Prevention for information.

Cafhodic Protection System - Beenleigh Road Rail Crossing - OM Manual

CAUTION
1500 CI. RM.

-

1.200 to Back/Kerb

5.000 \/
X

~

LEGEND

Existing Main
Main to be abandoned
Proposed Main
Proposed Road Crossing
B.C.C. Connection

e Stormwater
Sewerage
Sewerage Rising Main
U/G Electricity
0/H Electricity
Telecom

* .Isolating Valve to remain closed

pending clearance of new main

Water Conduits {100 .dia.UPVC Class 12}

[

with applicable size Cu service shown

Telecom Conduits
Water Service Point of Entry

x)

300 x 11 1/74° Bend {19.3kN}

NOTE

Pipework with Cathodic Protection Pacilities
to be left open untill C.P.installed
Insulated Flanged Joints to be

Electrically tested prior to backfilling

300 x 11 1/4° Bend {19.3kN}
2.820

1500

300 DS VALVE

CAUTION
1509 CI. RM.

REFER DWG NO 3016/22317

—T

CONSULTING ENGINEER

W.P.BROWN & PARTNERS

CONTACT

GARY SPENCE

TELEPHONE

FLANGES TO BE
ELECTRICALLY [SOLATED

150 CisL

Lol

NOTES
. Adept top of Kerb as Permanent Level

Cover on mains from top of kerd 100 & 150 dic piges  600ma.
to be as follows :- 225 & 3% dia pipes 10003

Conduits to e installed in accordance wilh B.CC. Specifications.

Minimum Class of 225 dia. mains to be DICL K9 [AS2280 - 984}
All DICL mains to be polythene wrapped.

5. Minimum Class of 100 & 150 dia. mains fo 5® WPV Class 16
(AS29TI.D) AUl fittings to be polythene wrapped.

All concrete footpaths to be clear of water main

Test / Chlorination points to be installed {0 accordance
with Drawing No. 2/714.322

Maxaue spacing of Fire Hydrants is 80.0002.

~

row

~

CAUTION - EXISTING SERVICES

THE LOCATION CF EXISTING SERVICES SHOWN IN THIS PLAN
IS APPROXIMATE ONLY AND NOT NECESSARILY COMPLETE,
THE CONTRACTOR IS TO ASCERTAIN THE EXACT LOCATION OF
ALL SERVICES PRIOR TO COMMENCEMENT OF CONSTRUCTION. -
THE FOLLOWING PERSONNEL ARE TO BE ON SITE PRIOR TO
START OF EXCAVATION :-

TELECOM LINESMAN - PH. 008 807 11

ELECTRICITY PATROLMAN - PH. 273 5777

GAS (ALLGAS ENERGY LTD) - PH. 849 9205

BCC WATER {DARRA DEPOT} - PH. 375 5050

_KJTB:- ~ANCDB
g' (zv¢)

300 x 45° Bend (75.0kN)
300 x 11 1/4° Bend (19.3kN}

i m({'zﬁ..ul

300¢ MSCL PIPES UNDER
BEENLEIGH RAILWAY TO BE
LAID IN 4508 LINER PIPE.
LINER PIPE TO BE GROUTED
AFTER COMPLETION.
REFER SECTION ‘A’
REFER SHEET 1

ELECTRODE

SACRIFICAL
ANODE

[Proposed Boring Pit |

Test Psint
300 x 100 Scour Tee

Test Point

TomT 100 F&S Valve 100 F4S Valve
N1 - 100 Scour Assembly 100 Scour Assembly
< 0.500 COVER 300 DS Valve
{A100) 300 x 11 1/4° Bend (19.3kN)

Date 49. =~ .9

300 x 100 Scour Tee

DARRA DEPOT
MAIN DETAILS

Street BEENLEIGH ROAD
Froa BESLINE STREET
Towards DONEGAL STREET

Length 412.000 Type of main_300 DICL
Length 26.000 Type of mgin 300 MSCL

Date commenced Oate compieted

Signature

BESLINE STREET

150 CISL

REFER BCC DWG NO.
290/1963

w
ABANDONED RISING HAIN

¥ _

REFER SECTION ‘B’ 2.820
REFER SHEET 1 T
e o
\ S ROP A
pEENES 13, \ awocd

/ =7 2.100(P30)|ges | SERVKE -
7 5.000 NO. 1429 "
/' * 2.820 NO. 1427
N \ /_' ABANDONED ArSING HATK -
\ . o
N\ -G 3300 x 4s* Bends (TS.0KN ea) b
Ll
' T
v
(%2
=]
%, S
)
%

Telephone KORTH - (07) BST7 9484
Reducer 000200, P Saum - tom 096 1500 (07) 849 1244 ,(mnztmn 0 PLANNING AND DESIGN — DEPT. OF WS. & S.
g VALID FOR 12 MONTHS FROM THE ABOVE DATE BCC DWG. NO. 10737
] SCAMSE { WETEES } WOROFLM e ASSOCIATED OOMEULTANTS cumY . DRANRNS TITLE

= el e T e i ' SURVEYOR Donald. Thallon Surveys | "BEENLEIGH INTERNATIONAL W P BROWN & PARTNERS PTY LTD | wATER SUPPLY RETICULATION
.:. A MS | Ms | 65 | TC [13.06.95] AMENOED TO BCC REQUIREMENTS © 5 o " P Ph (07) 252 3623  Fax {07) 252 5335 INVESTMENTS ?E:‘?ULTING CIVIL AND STRUCTURAL ENGINEERS EXTERNéhE}g,}gNB -OIﬁASYOUT PLAN
" = . PROSCT He. APPROVED sROmOY 33 Sanders St Uboer Mt Grevett Q 4122

g . - SUBDIVISION - STAGE 1 T el @ E— —
: 1+ /500 (UNREDUCED! 92548 J A BEENLEIGH ROAD - KURABY e Coms s swasvon 92548-41 . 1A

NS OIS ZT/077120TS AT
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Camodicrrotecron sysrem.- Beenleigh Road Rail (‘rnccir_\g_ - OM Manual e —
. DARRA DEPOT CEREAD SECRED T X Z 5
B OALV AVSED cL0uTs B - %
< OF ESTAT BEENLEIGH INTERNATIONAL 5 3
si-© OF ESTATE INVESTMENTS 2. _ :
LOCATION BEENLEIGH ROAD, KURABY BRISBANE - BEENLEIGH RAILWAY
RUBBER INSERTION I -
SUB. PLAN NO. 253/50/5-CA179/93 RUNERS. SUPPRG ON PIES 3000 MSCL WATER MAIN IN 4506 ENVELOPER
LENGTH 150mm. 25.000 uPVC SPACE BETWEEN PIPES £-50 x SO x 500 LONG . .
T0 BE GROUT FILLED R . HARDWOCD RUNNERS 000 - - 5.000
OF 300mm. 1482.000 DICL : SPACED AT 2.060M CENTRES |
Tl s sizEz & % : -
MAIN 300mm. 25000 MSCL SECTION /iy DuENE 32 3 S0RING
B.C.C. CHARGE NO. RRAA 6000 31 3981 0t - e —_— PIT ROAD .o
CLASS '4' RC. PPES . - RE 4506°QLASS ‘4" RC UNER PIPES
B.C.C. DELEGATES 26/08/1994 £ - : - 5 1= 3000 MSCL WATER MAIN —
APPROVAL DATE 16,000 x 300 MSCL Main i 1 i i :
Z};:g k;;“( HW:" : ) _J 500 - PR 0-500
RADIUS OVER 16 KM | BT oty e ! - : —- NL_V__J
- T : SECTIO - (SHEET 3 |
.. 3000 MSCL WATER MAIN CROSSING - BEENLEIGH RAILWAY gr 7\
B FOR DETAILS OF CATHODIC PROTECTION
REFER BCC M & E SECTION DRAWING 9
CONTACT MR JEFF SAY 2254207 3' -
o
-~ - | 300 01A. MSCL i
I | 5.800 | I
' L
- - P
“ . - e . FZ NG — SN2 ' - é )
REFER BCC PLAN NO 20 x 5 OEEP RECESS 2 & @) ®) L X g 2
FOR 'STRAPPING GAND = s 3
7 3006 SWO 3008 SWD )
P N 0450 COVER) {0.450 COVER)
”’ e
« sy, TI0 00 ot @ 1100 x 300 HSCL Haln 300 ot \ g
& &
Erarri e, SELTION SECTION €D - (SHEET 3). L7285 pat vl oo :
e . 9 o Scale 150 27285 RS Connactors (
WG ND. 1016 ‘ . TUNNEL BORING DETAIL d Steel pipes to be Dense vrapped
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Cathedic Protection System - Beenleigh Road Rail Crossing - 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 corrosion reaction by 1solatmg 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. , 3 o

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. : -

. Q:Pulse Id TMS1241 - ' Active 21/07/2015 _ ...+ "Pageigofas. -



Cathodic Protection System - Beenleigh Road Rail Crossing - OM Monu_dl

(3.0) MAINS_DEIAILS

Size: | Dia 300 mild steel cement lined..
Coating: Low density fusion bonded polyethylene outer coating.
-A - Length: approx 24m
Location: Rail Crossing, Beenleigh Road Kuraby. |
Construction '
- Drawings: . 10735 - BCC Drawing _
' to Water Supply Reticulation =
- 10737 External Main — Layout Plan

L

CP95A01 - Sacrifical Cathodic Protec,tion. R
System 300MSCL - Rail Crossing .
Beenleigh Rd. o

T QPulseldTMSI241 T - ‘ o ,Ac_:ﬂve.21'/-07/2jo15
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Cathodic Protection System - Beenleigh Road Rail Crossing - OM Manuall

(4.0) CATHODIC PROTECTION DETAILS
4.1) Type of Cathodic Protection: Sacrifical (Galvanic) System.

4.2) Cathode: The cathode point is located on the 300 dia. main approx 2 metre
from test point Nol,located on the rail carpark side.The cathode point is
where the cabling from the sacrifical anode is attached to the structure under
cathodic protection.

4.3) Anodes: One 20 Kg Zinc anode was installed apprbximatcly 3 metres from
the trunk mains in a horizontal bed. The anodes were firstly packaged w1th
gypsum/bentonite thereby improving anode to ground resistance.

4.4) " Test Points: Test points are installcd on cathodically protected structures to
L . enable testing to ensure full protection of the mains. On these mains two
test points have been installed for details see dwg no 2/14.213. '
(4.5) Associated Drawings: .
Cathodic Protection Details - 2/14.213

Cathodic Protection Test Point Details - 2/14.199

(4.6) Associated Standards:
AS 3000 1986 Australia Wiring Rules ‘
AS 2832.1 1985 Pipes, Cablcs Ducts, Guide to Cathodlc Protection,
Part Onc

4.7) Government Regulations:
' Queensland Electricity Acts and Regulations.

. Q-PUlse Id TMS1241 ' Active 21/07/2015 - - - Page2fof4s



- (5.0)

NOTE:

® (6.0)

(1.0)

Q-Pulse Id TMS 1241

Cathodic Pratection System - Beenleigh Road Rail Crossing - OM Manual

PERFORMED TESTING

(1)  Natural Potential Survey.

(2)  Testing of Insulated Flanges, Joints.

(3)  Soil Resistance Testing.

4 Current Drain Survey.

5) Final Potential Survey and Commissioning.

Details of above testing have not been included in this manual but are
available upon request. ' -

CONCLUSJON

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 6 monthly ba81s after ‘

commlssmnlng

recording of pipe to soil potentials.

Active 21/07/2015

These checks involve testlng rectifier operation- and

. Page220f44 -



Cathodic Protection System - Beenleigh Road Rail Crossing - OM Manuall

. 13th October 1992
. Electrical Workshop
Cathodic Protection

CPS 6 Monthly Maintenance Details.

Required:

1/ Notify plant operator and/or sign entry logs where necessary. S
- 2/ Have appropriate keying. ' o
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. - 4

: 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.

~ Q-Pulse Id TMS1241 ' ~ Active 21/07/2015 - . Page23ofd4’ .



Cathodic Protection System - Beenleigh Road Rail Crossing - OM Manuall

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.

_Q-PUlse Id TMS1241 : Active 21/07/2015 o ¢ 7. Page2dafM



—_— :_- _ Cathadic Protection Svustermn - Reenleigh Road Rail Crossing - OM'Manudi

Brisbane City Councii .- - _ S - L

Dept of Water Supply and Sewerage

_||Eagle Farm Pump Station - :

Electrical Workshop :

Date: = = g™ sspremmer 05 _

S_lt_e E.'ar.’.fo" QESVLEIGH . &66!‘) R CMSS.NG
oPsS iS1 S

&M - -

. RA'L'..VVA““- } - .-
STATION ©
C(koRARY)

1
1
FENCE =

Raab~7' T*__fi,

REENLEIGH
L : .‘ ) .
¥ " }
LiGNT FPOLE N©

& AN|DRE‘NS
wESaAoNt .

[ el
&F.

EST Pead WO
L
)

“TEST FoudT )

[

X
L ) L]
!
]
.

' Zle.l-_

"l
L4
4
L

e
v
3

L

*.0-0—44 Beéngstau

i

D:\1 23r3cp\sitép|a_n _

. Q-Pulse I TMS 1241 ' _ Active 21/07/2015

© Page250f44 .



Cathodic Pro’recflon Sys’rem Beenleigh Road Roul Crossmg om Monuol

REEN LEIG H RoAD RAIL CRDSS:NC _
. BRISBANE CITY COUNCIL - .
. EAGLE FARM PUMP STATION TEST “O‘m' N f -

CORROSION SECTION‘_ S eks, :s)

' NA STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

CDATE: N-c@-9S - - LOCATION: Resnim&N RIS &URAB“' :
TEST POINT TYPE: g R MAINS SEZE: 3o M_,c‘_ o

© POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE): O-2 L.

.. ZINC REFERENCE TO PIPE: . =+ Sol eV  (MATORAL)
"'+ CuS0, REFERENCE TO PIPE: = - 3 mmV RALY
.~ ZINC TO CuSO ' =RV E:’:-:gm_g l-

- EARTH TESTING

PIN SPACING: M ' MEGGER READING: SO RESISITIVITY: aTaR = 3“4 6 fbM
@ SPACING SM  MEGGER READING: §5-5  RESISITIVITY: affaR- - |-m3 sq.fLM

. SACRIFICIAL ANODE
“(IF INSTALLED) |

ANODE - TYPE: zwc
ANODE SIZE: - 20 ka
. ANODE TO PIPE POTENTIAL 663V -

“ZINC-REF TO PIPE: - a8h eV
* (ANODE CONNECTED) T

" CuS0, REF TO PIPE: -'\oﬂsr
' (ANODE CONNECTED) -

SACRIFICIAL ANODE CURRENT: sco«oA,

‘BLEED RESISTOR SIZE
‘i(IF INSTALLED)_

L CINSTALLED.BY: & M. mEcoORMICK
© COMMENTS: ! |

1 COPY-TO FILE
 1.COPY TO T.0...

 Q-Pulse Id TMS1241 © . Actve21/07/2015 - v, . Page260f4d



‘Cathodic Protection. SysTem Beentelgh Rodd Rail Crossing - OM,'Mon_uoI .

DEPARTHENT OF WATER SUPPLY. AND SEWERAGE
“MECHANICAL AND ELECTRICAL BRANCH - o
~ WETROPOLITAN DIVISION . v gl = 0
EAGLE FARM PUMPING STATION ,'_'=_3.‘_"..._R_>"~“'-. N7

ELECTRICIAL WORKSHOP _

'INSULATED JOINT TESTING DETAILS

. DATET N.—QQ—_qs_
DESCRIPTION A
©_ 'MAINS DETAILS:-
~ LOCATIONS:-. REDLDGH RD RAIL c.msaur
- oSTZE:- 30 MScu ' o
 MATERIAL:- - . :
- COATING:- ... Powt "'THH gEN?. - oW r:.susrm
NUMBER: - = |

©OIN GROUND TESTING E

'@  BOLT TO FLANGE RESISTANCE:- . FTOKJSL T - a""h"
W NUMBER OF BOLT:- ' o o

FLANGE TO FLANGE RESISTANCE: - , l_ogMJ«b.
~ INSULATION CHECKER MODEL 702:= . .~ . = =~ .
. POTENTIAL DIFFERENCE TO REFERENCE CELL L B
PROTECTED 'SIDE:- - . , —1o15S™V .
© UNPROTECTED SIDE:- =~ - = CNUA L

~ ABOVE TESTING -

BOLT T0 I'LANGE RESISTANCE -
- NUMBER -OF BOLTS:- - -
‘FLANGE TO. FLANGE RESISTANCE -

COMMENTS

. SomT ot mso:_m'eo on i SPE
, . NO Soi. covsR ET o - o
' S RAwmss SHOUJED wo unPRoTEc:rEb CABI-E CONNE.C_T\ONS

TESTED'BY - . .
M. W eoRMICK

T QPUIseld TMS1241 I . Active 21/07/2015 . .. “*:Page 27 of 44.
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Co’fhodlc Pro’rec’rlon Sys’rem Beenleigh Rood Rail Crossing - OI\/\ Monuol
) . LE'If'H

_* BRISBANE CITY COUNCIL TEST R:.m- N 2
. EAGLE_FARM PUMP_STATION
' CORROSION SECTIONA ‘

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

DATE: T w-eA- qs . LOCATION: REENLEIGH RO Kuansq
TEST POINT TYPE: @ . . MAINS SEZE: 300 mscL

' POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE): © QL |
. ZINC REFERENCE TO PIPE: - + 263 mV (mr.mm.) -5014 mV (oN pcr

" CuS0, REFERENCE TO PIPE: - = ".. i3 u. . W
ZINC TO CuS0,: o TS my T 1e% eV '_.»
o T Voo -516tﬁJ
EARTH TESTING | o T
PIN SPACING: " 'MEGGER READING: - "RESISITTVITY:TR
.PIN SPACING: MEGGER READING: _RES_VIS_ITIVI-TY':-.

.. SACRIFICIAL ANODE
(IF INSTALLED)

ANQDE TYPE: S E T ST T
ANODE SIZE: o e o
- ANODE TO PIPE POTENTIAL ' o S . '
~'ZINC ‘REF TO PIPE:
’ (ANODE CONNECTED)

' CuSO. REF TO PIPE:
(ANODE CONNECTED)

SACRIFICIAL ANODE CURRENTf

'BLEED RESISTOR SIZE: .
“(IF INSTALLED)

@ " INSTALLED  BY:
COMMENTS:

1 COPY-TO FILE
. 1.COPY TO T.0..,



Co’rhodjc Pro’rec’rlon Sys’rem Beenle|gh Road Rail Crossmg OM Mcmuol L :

* DEPARTMENT OF WATER SUPPLY AND SEWERAGE

- MECHANICAL AND ELECTRICAL BRANCH L _ _

. METROPOLITAN DIVISION T
'EAGLE FARM PUMPING. STATION " T‘és- Pbm— N°a R

ELECTRICIAL NORKSHOP

VL_:"INSULATED JOINT TESTING DETAILS

~ MAINS DETAILS:— o ' ' '
LOCATIONS:- = BeEsnuEl :».i RD RALL C.RDSSING
SIZE:- . 300 MSCL
MATERIAL:-" - " :
COATING:- - POLHE"'HW_EN_ —- oW tb...usn‘f
: ANUMBER - '

N GROUND TESTING

‘ . BOLT TO FLANGE RESISTANCE Y- = § Uy P
" _NUMBER.OF BOLT:- = ~ B [~ o
FLANGE TO FLANGE RESISTANCE:- =~ = = qQssS |<_3~,_
INSULATION CHECKER MODEL 702:-
POTENTIAL DIFFERENCE TO REFERENCE CELL . L
PROTECTED SIDE:- = | sl
UNPROTECTED SIDE - S O N

' 'ABOVE TESTING.

: BOLT 70 FLANGE RESISTANCE -
NUMBER OF BOLTS:- - A
- FLANGE TO FLANGE RESISTANCE -

7 No Son coveR wET, PRAMING SHUSD. NS ONFROTECTES SARLS

- COLNEC..T\ONS

‘If-TESTED BY
T M M GORMICK-.- o

- Q—EUBgﬂgTN6]241 . S . Active 21/07/2015 e Ai}ﬁ f f»~'L77-*";Eﬂ_ :?Pééezébf%¢;f}nfﬂf91_'




Notes :

Ressistance to earth - 175 chms

Output Current Available - 140 mA -

Use Shunt Resistor to limit current as require
Assuming ZmA per m sq Protechon Current
Area of Pipe - 17m sq

Weight of Anode - 10 Kg

Anode Life = 18 years

Oistance of Anode to Pipe = 6m

) Sozdant = “ ~ Anode Bed
S ~ Soll resistance at 3m - 49 chm m
atsh. enont , . Anade Material - Zinc ( J0'Kg )
Nofe : Position reference adjacent fo i
. Steet pipe in natural sol. } ) R :
- Test Paint No2 . ] - Test Pant No
® ——T @
e W e S i i Y ':‘_": ::
. .- ' . -jx- I .
X A ba R X g
OICL Pipe AR ¥ I DICL Pipe
nsulated e N ~iﬂsu{afed F{ang_e—;—_-_-;
Flange. i , q;,'%SO dia Lining” Pipe’ \ o
v el e Remforced Eonerete , MSCL PIDE R
o - . 300da f
{ .
Under Sacrifical Cathodic Protection WEaTE L sifinna” nahy
T - ' Refer to Drawmgs
BCC No. 10735 & 10737
Beenleigh International Investments -
Subdivision - Stage 1 -
- Beenleigh Road - Kuraby
MANAGER DIRECTI%&UF PLANNNG *:'”B.ES:IGN HTUSAY |37 ¢ PRBJECT T BRISBANE CITY COUNCL -
.&’iﬂEs kA e ———— Water Relicualion Main DEPARTMENT OF WATER SUPPLY
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DATE ' WE S3bas s S Do TITLE Sacrifical Cathodic Pritection Sysfesbane O MECHANICAL 8 ELECTRCAL SERVICES
DRECTOR OF ORECTOR OF = o DIRECTORfDF SEW, 0| 17300 MSEL 2 Rail Crasgin e
CONSTRUCTION M&E ssztEs ATONS/WS'" [ ENGINEER assing SCALE: NTS. No. 1 0f »
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OPERATING MANUAL /
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Cathodic Protection System - Beenleigh Road Rail Crossing - 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 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. . : , _

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. : - S

. Q-Pulse Id TMS1241 h e _Active 21/07/2015 o © .Page33ofds



Cathodic Protection System - Beenleigh Road Rail Crossing - O-M Mondol -

| (3.0) MAINS DETAILS

Size:

Coating:

Length:
‘Location:

- Construction
Drawings:

T Q:PUlse 1d TMS1241

Dia 300 mild steel cement lined.

Low density fusion bonded polyethylene outer coatih_g. :

approx 24m

Rail Crossing, Beenleigh Road Kuraby.

10735 ~ - BCCDrawing ,
to - Water Supply Reticulation -
10737 - External Main — Layout Plan

CP95A01 Sacrifical Cathodic Protection L
System 300MSCL - Rail Crossmg. '
. Beenleigh Rd.

Active 21/07/2015
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Cathodic Protection System - Beenleigh Road Rail Crossing - CM Manual

. (40) CATHODIC PROTECTION DETAILS

@)

(42)

(4.3)

4.4)

@“s)

(4.6)

4.7

© Q-bulse 1dTMS1241

 AS 3000 1986 Australia Wiring Rules _
- AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protection, :

Type of Cathodic Protection: Sacrifical (Galvanic) System.

Cathode: The cathode point is located on the 300 dia. main approx 2 metre
from test point Nol,located on the rail carpark side.The cathode point is
where the cabling from the sacrifical anode is attached to the structure under
cathodic protection. '

Anodes: One 20 Kg Zinc anode was installed approximately 3 metres from: |
the trunk mains in a horizontal bed. The anodes were firstly packaged with
gypsum/bentonite thereby improving anode to ground resistance.

Test Points: Test points are installed on cathodically protected structures to
enable testing to ensure full protection of the mains. ‘On these mains two
test points have been installed for details see dwg no 2/14.213. '

Associated Drawings: -
Cathodic Protection Details - 2/14.213 .
Cathodic Protection Test Point Details - 2/14.199 =~

Associated Standards: e

Part One.

Government Regulations:
Queensland Electricity Acts and Regulations.

Active 21/07/2015 - . Pageasefad -



Cathodic Protection System - Beenleigh Road Rail Crossing - OM Manuall

(500 PERFORMED TESTING
| (1)  Natural Potential Survey.

(2)  Testing of Insulated Flanges, Joints.
(3)  Soil Resistance Testing.
4 Current Drain Survey.

T 5) Final Potential Survey and Commissioning.

NOTE Details of above testing have not been includéd in this mannal but are
available upon request. ’ '

(60) CONCLUSION
Full Cathodic protection has been achieved on thlS section of trunk mains.
The cathodic protection system is registered with the Queensland Electricity
Commission and has approval to operate. : S

(10) MAINTENANCE
The cathodic protection system is maintained on a v6. monthly basis after

commissioning. These checks involve testing rectifier Operation ‘and
recording of pipe to soil potentials. :

QPUseldTMST241 . © Active 21/07/2015 e T Pageseofad




Cathodic Protection System - Beenleigh Road Rail Crdssing -OM Mon-L-;oI T

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 electrlcal 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 pomts
. ' 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 strmg currents.
10/ Comments.
11/ Log entry.

" QPlise Id TMS124 - o Active 21/07/2015
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* Cathodic Protection System - Beenleigh Road Rail Crossing - 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.

. Q-PuseidTMST241 ' ' ' Active 21/0772015 . .. . pagedBof4d "l
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— _ Cathadic Pratection System - Reenleigh Road Rail Crossing - Qi Maniial
Brisbane City Councii T I R E
Dept of Water Supply and Sewerage
Eagle Farm Pump Station - .
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Cathodic Pro’rechon Sys’rem Beenleigh Road Rail Crossing - OI\/\ Monuol
BEsn LEIGH ROAD Rnn_ QRD&::M(‘
BRISBANE CITY COUNCIL

 EAGLE FARM PUMP STATION TEST POWT [V
CORROSION SECTION <ps i5)

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

CDATE: N-0R2-95 .~ LOCATION: Resniman RIS KURAB“ )
- TEST POINT TYPE: g L MAINS SIZE: sommm M..aC.L_ |

~ POTENTIAL TESTING

" CATHODE TO CATHODE RETURN (RESISTANCE): O- oL

_ ZINC REFERENCE TO PIPE: . =+ Sol mV - (uATqum.)
" 'Cuso, REFERENCE TO PIPE: = -'313 mV  (MATORAL)

ZINC TO CuSO.: BEEE -1V cnmqm.)

© EARTH TESTING . o
PIN SPACING: am " MEGGER R.EAOING:I_Q-S-C“J ' RESISITIVITY a‘To.R 3. léfbM
@ ronoseacing: st MEGGER READING: 55 S RESISITIVITY a:m:.,R e n-mB S‘VU"\

- SACRIFICIAL ANODE
(IF INSTALLED)

ANODE- TYPE: - umc,
“ANODE SIZE: - 20 kg
~ ANODE TO PIPE POTENTIAL: 665N -

~ZINC ‘REF TO PIPE: - a5a mV
~ (ANODE CONNECTED) men

" CuS0, REF TO PIPE: At
(ANODE CONNECTED)

SACRIFICIAL ANODE CURRENT Soo«uA

_BLEED RESISTOR SIZE
“(IF INSTALLED)

@ " INSTALLED BY: . @ _M_'M“c,apgmcx
 COMMENTS: .

1 COPY TO FILE
~1.COPY TO T.0...

\Q-PUIse Id TMS1241 o S Active 21/07/2015 © - o ;Pagedoofaq -



Cathodic Protection SySTem Beenleigh Road Rail Crossmg OI\/\ Manual- -

DEPARTNENT OF WATER SUPPLY AND SEWERAGE"

MECHANICAL AND ELECTRICAL BRANCH
. — METROPOLITAN DIVISION
EAGLE FARM PUMPING STATION

ELECTRICIAL WORKSHOP

ZLINSULATED JOINT TESTING DETAILS

© DATE n.-aq—_qs_
 DESCRIPTION N

MAINS DETAILS:- S

~ LOCATIONS: - REDLDGH RD RAIL c.mso.ue

LoSTZE:- - 300 MScL :
- MATERIAL:- S .
~ COATING:- . PQ..H'—TH“( G—M:‘ LW RPasiTH

NUMBER: - - a S -

T OIN GROUND TESTING

BOLT TO: FLANGE RESISTANCE - . X0 KJL
NUMBER -OF BOLT:- ' T~

 FLANGE TO FLANGE RESISTANCE - . boBMJIL
INSULATION CHECKER MODEL 702:- | R
POTENTIAL DIFFERENCE TO REFERENCE CELL |

PROTECTED SIDE:- - . | Y S

" © UNPROTECTED SIDE - - ' T O NA L

IABOVE TESTING - 3
BOLT TO FLANGE RESISTANCE -
- NUMBER -OF BOLTS:-
"FLANGE TO_ FLANGE RESISTANCE -
COMMENTS | | |
o SOWNT DIJC.'.“ INSO(_A.ED- N "n Sibc’: .
| NO . Soi. coveER MET :

: DRA\MNGS SHOUJED uo u:uPRo‘Ec:rEB cABa..E coNNE.c.‘hous

o TESTED BY

o ""_" QORMlCK.

CQPokeTdTMSI2 T © Acfive21/07/2015
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. Cathodic Protection System - Beenleigh Road

roéi&?'(;;S)M anual

° BRISBANE CITY COUNCIL TEST r-bmrr N o
. EAGLE FARM PUMP STATION
CORROSION SECTION_

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

DATE: "-09- qs . LOCATION: BEEN,_EG“RD KURAB‘-{
TEST POINT TYPE:R- . . . MAINS SIZE: 300 msci

~ POTENTIAL TESTING

CATHODE TO CATHODE RETURN (RESISTANCE) : o UL

_ ZINC REFERENCE TO PIPE: . - + 263 mV (NATORAD - Soi v (oM p..-
' Cus0, REFERENCE TO PIPE: ' —iZjy e/’ (Nu p'o L rasl eV G ¥
_ ZINC TO CuS0, o IsRewW N
EARTH TESTING . | o T e
PIN SPACING: ' MEGGER READING: - . RESISITIVITY: .

@ rin seacinG: ~ MEGGER READING: RESISITIVITY:

- SACRIFICIAL ANODE
(IF INSTALLED)

ANODE TYPE:
ANODE SIZE:-
- ANODE TO PIPE POTENTIAL
ZINC ‘REF TO PIPE:
' (ANODE CONNECTED)

' CuSO, REF TO PIPE:
(ANODE CONNECTED)

SACRIFICIAL ANODE CURRENTf

' .BLEED~RESISTOR SIZE:
“(IF INSTALLED)

@ isTaLen sv:
COMMENTS:: |

"1 COPY- TO FILE
1.COPY TO T.0.. .

Q-Pulse Id TMS1241 - : o Active 21/07/2015 RS Page 42 of 44



Cathodic Protection System - Beenleigh.Road Rail CrosSing OM Manual -

DEPARTMENT OF WATER SUPPLY AND SEWERAGE.
MECHANICAL AND ELECTRICAL BRANCH _
: METROPOLITAN DIVISION - - _ SRR
EAGLE FARM PUMPING STATION . TESY PoiNT N

ELECTRIC IAL WORKSHOP

INSULATED JOINT TESTING DETAILS:.

DATE -~ n-e3-15 .

DESCRIPTION -
MAINS DETAILS:= . ' '
LOCATIONS:- = FReEsnwsi G.»A RD RRII_ c,Rc:aSmG
SIZE:- =~ 3o MSClL A .
MATERIAL:-" - - . S N
COATING:- = POLHETHMLENE ~ LOW DENSITY - L
_NUMBER: - . - e : - T

IN GROUND TESTING

@  BOLT TO FLANGE RESISTANCE = = V.U » PR
- NUMBER OF BOLT:-  ° A
FLANGE TO FLANGE RESISTANCE:- = QS5 K.

INSULATION CHECKER MODEL 702:-

POTENTIAL DIFFERENCE TO REFERENCE CELL - s
PROTECTED SIDE:- PN"Y m\/
UNPROTECTED SIDE _ . oA

' ABOVE TESTING

" BOLT TO FLANGE RESISTANCE -
NUMBER OF BOLTS:- - - v

- FUANGE TO FLANGE RESISTANCE -

~ COMMENTS

NO Sou_ Cou-‘-‘Q

c.omsc:l‘\ous

‘fET'; ‘-.DRA@\N'G SHDU-}ED . No UNPROTECTE’D - AR L.E

- TESTED BY.

M. M CORM\Cs

Qf_PuISe l.d TMS].24T ) . S Active 2‘]/07/2015. . o R Page43 oi"c'tii'. )



Note : Position reference adjacent to
Steel pipe in natural sol.

Test Point No.2

Anode Bed

Soll resistance at 3m - 49 ohm m
Anode Material - Zinc ( A0 Kg ) -

Notes :

Ressistance to earth - 175 ohms’
Output Current Available - 140 mA
Use Shunt Resistor to limit current as require

Assuming 2mA per m sq Protection Current
Area of Pipe - 17m sq '

Weight of Anade - 10 Kg

Anode Life = 18 years

Distance of Anode to Pipe = ém

) o o [ " Test Point Nod
® ——— @
l ] A S
. X X o
DICL Pipe ' DICL; Pipe -
lnsulated IS _Jmtﬂectﬂange : ‘::..'i'
Flange. . -1»:50 dia Lm:ng Pipe \ .
< mRtamfom:ecl Conerte MSCL P|pe i
300 da. .
Under Sacrifical Cathaodic Pratection. 't:*:_w Soert T oEnt oS3k enni)
SRR - ' ’ o Refer to Drawings : = -
BCC No. 10735 & 10737
Beenleigh International Investments
_ Subdivision - Stage 1
- Beenleigh Road - Kuraby -
MANAGER UIRECTUR OF PLANTING . FISAY. |- _.ﬂgsg PROJECT et A ST : BRISBANE CITY COUNCLL -
' 0 [PUT I “Water Reficulafion'Mai - * DEPARTMENT OF WATER SUPPLY
. 7 37957 | »4#+.Beenleigh Road - Kuraby AND SEWERAGE
UIREE.TDR aF OIRECTOR OEM-,Q-- DIRECTDR.BF S ] CHECKED | TRE. Saer—*mcalr{a%hemeppe#eeﬂan Systeﬁvsbﬂne ClY  MECHANCAL & ELECTRCAL SERVCES
CONSTRUCTION M & E SERVICES™" ™ 'GPERAHUNS/W§_ "~ ENGINERR , Jl? Crossing: SCALE: NTS. No 10F 1 SHEETS
- - | OISTRIBUTION"< - =¥\ CHARGE. oy -,.',Beenlagh REF i ORAWING No. o . |ameno
ISSUED FOR CONSTRUCTION | A ~ [SUPERVISNG | — '-J‘f'”q'CADD FILE Ay . o b
AMENDMENT BY [DATE. | DATE: ENGNEER Active21/07/2015 - ' ..Zif'.." P
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