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(1.0) INTRODU

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.

20) C CAT P

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)  MAINS DETAILS

Size: Dia 750 - Dia 450 mild steel cement lined.

Coating: Low density fusion banded polyethylene outer coating.
Length: 60 metres.

Location: Karawatha Reservoir Karawatha 4117. UBD 54 H6
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CATHODIC PROTECTION DETAILS

Type. of Cathodic Protection: Impressed Current.

Rectifier: Standard 32V Volt, 15 amp direct current output enclosed in a
stainless steel switchboard. Rectifier has a 240V supply from the main
switchboard, non essential section.

Rectifier is located on the wall near the aux. generator.

Cathode: There are two cathode points which are located on the pump
station side of the suction and discharge valve pits. The cathode point is
where the cabling from the rectifier is attached to the structure under
cathodic protection.

Anodes: Two 1500 X 75mm diameter silicone iron anodes were installed
as per attached sketch. The anodes were installed approximately 3 metres
from the mains in a vertical bed. The anodes are identified by a marker pit
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
eight test points have been installed. Refer to drawing list.

Associated Standards:

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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(5.00 PERFORMED TESTING
(1)  Natural Potential Survey.
(2)  Testing of Insulated Flanges, Joints.
(3)  Current Drain Survey.
(4)  Rectifier Loop Resistance.
(5)  Foreign Structure Interference Survey and Mitigation.

(6)  Final Potential Survey and Commissioning.

' (6.0) CONCLUSION

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.

(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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26th November 1992
Electrical Workshop
Cathodic Protection

CPS Monthly Maintenance Details.

Required:

1/
2/

Notify plant operator and/or sign entry logs where necessary.

Have appropriate keying.

Labour:

One tradesperson, one vehicle. 20 minutes per site.

1/
2/
3/
4/
5/
6/

Q-Pulse |d TMS1267

Procedure:

Identify installation.

Check system for operation.
Record voltmeter.

Record ammeter.
Comments.

Log entry.

Active 21/07/2015
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26th November 1993
Electrical Workshop
Cathodic Protection

CPS 6 Monthly Maintenance Details.

Required:

1/
2/
3/
4/
5/
6/

' 7/
8/

Notify plant operator and/or sign entry logs where necessary.

Have appropriate keying.

Set of tools. (Electricians)

Multimeter.

DC clampmeter.

Copper sulphate reference cell and leads.
Cleaning equipment.

Gatic cover lifters.

Labour:

One tradesperson electrical, one laborer, one vehicle.
Two hours per site.

Q-Pulse |d TMS1267

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.

Active 21/07/2015
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26th November 1993
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.
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DEPARTNENT OF. WATER SUPPLY AND SENERAGE
MECHANICAL AND ELECTRICAL -BRANCH -
. METROPOLITAN DIVISION f
EAGLE FARH PUMPING STATION

ELECTRICIAL WORKSHOP

B ;INSULATED JOINT TESTING DETAILS
DATE - /é - /O - 9/

o :DESCRIPTION j 'f ;' o 7 e S .
.8 L A/\/ e . .‘l'
" MAINS DETAILS:- éﬂ? o A f; ' 4:4'""- e
o0 . LOCATIONS:- ,QAWAT’////? /Oum/" [t '0'-"., - ' : o
) 74 S
- MATERIAL:-". - Ou éawé /‘7/%/'\/5
- CCOATING:- -~ . _
 NUMBER: - A.“?"'

'IN GROUND TESTING

‘." . BOLT TO FUANGE RESISTANCE -
-~ NUMBER OF BOLT:- . SR
'FLANGE TO" FLANGE RESISTANCE -
~ INSULATION' CHECKER MODEL 702:= = |
- POTENTIAL DIFFERENCE ‘TO. REFERENCE CELL |
- PROTECTED SIDE:= . . : |
;. UNPROTECTED SIDE -j~-

-:ABOVE TESTING ﬁ'"

BOLT TO FLANGE RESISTANCE “&3“7070 id/i

NUMBER OF BOLTS:-.

FLANGE 70 FLANGE RESISTANCE QQ 70?00 J‘b
T*COMMENTS

o e
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- HECHANLCAL AND ELECTRICAL BRANCI
~ WETROPOLITAN. DIVISION - '
. EAGLE FARH PUHPING STATION -

ELECTRIC II\L NORKSHOP

. INSULATED JOINT TESTING DETAILS
DATE /7’ // - ?0’2/

, '-DESCRIPTION

MAINS DETAILS Vﬁ*‘-“‘f /2 7 C
LOCATIONS: - /(ARAw/m TH A PW'P S‘A‘ ’0'*’
SIZE:- - = 755MM; ' | RS
MATERIAL:- - |
- COATING:-
“NUMBER:-. -

0N GROUND TESTING

Lo

‘ BOLT TO FLANGE RESISTANCE
NUMBER-OF BOLT:- .. - L
“FLANGE TO. FLANGE RESISTANCE:-
INSULATION CHECKER MODEL 702:--
POTENTIAL DIFFERENCE TO REFERENCE CELL
.. PROTECTED:SIDE:-
e UNPROTECTED ‘SIDE:-

. ABOVE TESTING |

© BOLTTO FLANGE RESISTANCE .
" NUMBER OF BOLTS:-. L
" FLANGE:TO FLANGE RESISTANCE -

f:}COMMENTS -

© TESTED.BY .-

A

75 5/‘4/'

;s o‘mmoc BSLG — = ,

Q Pulse Id TMS]267

T Achive 2/07/2015 . L

- o
e oo st s rs, '+ emaamin wen b s et e

B S Ty



i

. — ;
. T - - omprsration - external Pipedvork - OMIManual 8 | ) 1 u | 12
1 | 3 I i l : _ - - ] NOTES
- l -y
B 1 .
! '
-2 - !
. s ! +POSITIE 10 & RD N
o | FECTIFIER / TERQMIIN - ~ WEMTTYE TO B BLAT
A ) : | 2V AL DDA 10 B bm®
L e FIRD S ) F10 SUME P o TH06 TU I dm?
@ T VTSR = 209 {506 T K 1.5’ .
N g oQ COMECTIN A 1 1 SEFEROCE \XDE T0 B 1.0m
B g oo} CABEE CNEX e 2 i TEBETY! AIXDG 10 B L 0wt
aq . N
— 00— e —car : B
-7 m n 1 n
_—. - ' a 11 T4
o | B 1 0 1
- ! o 14 et g ! TRNERDER (TP CRRONT § YLTE
! Q 1~ b Yol = e
[ | 0 15 v ™ ALE LTI § L.
-u | C ;_‘: - 19V X - WXDUN WLIME 79 6 1
- { 22 n
B[z | N - T § LT -
19 | Q 2] ,
! = o ™ [Tl W ST XST MM
o 5 ME oL FEES T
[-1¢ - | o e . SR o PN 06
| O I
[ I n o]
1 C " MIE 3 IEFER TS (6. (83A8/7-PEIDOKE FIR MOLE 3
e H J " o POSTTTOG,
7 ! fe] 5 -2
. . | 0 o
19 | Q -
L 1
19 H . [
el : .
- | .
l o]
1 o |
I .
|1 1 904
sl : 7
28 : "
ad 1 s
N ! n PP 1 peFBEE 0
: 1 um—l raw 2 FETUN 41
8 LOBGER AR (et GRE)
|28 : . o
- ) 1 ]
L3y ) : "
. - ; v - | o
L : 1
33 i3 ! -
b-34 ] g E -] } 1904
L sl | -
§ ' l E
B 1024
[ 10 DATA LOGEER :
=] K i
' (1] (1] \ "
i ! ]
™ ! 154
[ : 1904
i ' : -1
oo SR,
1 a INTIARZZT 2ILEIE2T 23T ol
- : TO DATA LOSEER .
N : 110
Firs 1 11—
= : 12~ ,
a : e Deaax
ad 5 | e AFRIDE L asEs L
! e
—1 | 1154 X
- ! FIELD
= ] & e
! e
= ! 114
CISCONELT . TT7E 1
e - TEDWA. STREP I 1191 ‘i
-5 e 2 [ I i .
' iy ! | ERTBNE
" 10 AMEES 1 . 120-4 "“ “
1 a"
» 211 o WER
: IISTRIBUTION BOARD T e
- BECTIFIER SWITCHEOARD \ = oweara s gy s ||
[~ ! -
B ! DAETIA
~ ! 2+ WO ANPTS STATISN
|
2 15
| F=:: [ riTeEr PETE CATRESIC. PRGTECTIN I
~ \ KL 18 - 2aow LTS = DASIML PIPERR
4 : 2, 13 - uv i En 1 FECTIFIER / TENGGATIN D00 H
3 | £ - SO REISTR (SZED T0 PROBLKE A 250w OGP AT ALL LOOY G ]
o 1 R, 1) - YOLIAE CIVIDER (SCZED 10 ARODUCE A YOLTAGE OF 1% ACKOSS £ AT AKX CUTRUT VILTAGK] ol ET = [3
= 1 1294 Jf SRMDE Yo
! : 488/8/7-TB1COCSIE | B
e 1 . .| ] = J
: " L T
hss i - - 7 T s | 9 | ——
1 ] 2 ] 3 [ 4 T s | Y L .

Q-Pulse Id TMS1267

: Active 21/07/2015 . Page 23 of 25



Cathodic Protection System - Karawatha - Water Pump Station - External Pipework - OM Manual DEAWING NS‘T

Q-Pulse Id TMS1267 -

EAsT
, RoAan WA TRUNK MAIN No.4
Armod i
AT
i
: |
6 150 CONDUIT |
DISCHARGE MAIN Mo.2 (CONCRETE ENCASED)
G - |
& | N ) . | I
SECTION *A-’ o ; A ‘
SCALE 1:50 ___-L;:,_-L = : L - r— “A'.A.  — - I
- ] Juts 7 ' :
| : S RN A o=t : l
| o | .ExHALET o '
I _ E . ] ' ' ] . " l
_ : ' S |
| PUMP No-!3 S PUMP No.: 2 PUMP No.: 1 S
o o i S | o
| o———- - ' PUMPING |STATION X
B | | |
I = | |
&- o I |
950 CONDUIT TIT _Dooe |
\ | l
...... - — .. - : : _ |
7 —— ComMPoOLND FENCE I
[§] I REFERENCE IN CONCSETE |
(R) TINC REFERENCE & COUPON IN SOIL .
T !
| ’ @® N RFEREME :
| | TEST PAT |
e . e e e e A AN N e —t —— o —— —— —— — — ] e
A RRSRE N7 060 mm PR parc® , 300 S o TEST PoINT
LAYOUT PLAN N o .
] _ A ARODE N& [Aoemm WEST oFf TEST P'::NT, SO e EAST L
. NOTE ! = TEST PousT IS 118m FRoMm FawveE
. WESY ’
. e * e B _Active 210 '_ 742015 o

: - e e o 48T T
i e e e ATy e (et e o > S




- P © | =Y — "] — - - | - — =
_ m_ EE g || ; i
L y E nm 23 ) mm : ma m il
TR T Y i s ol
ul m.“.u.._"u mm- nm ._mm 4 e m g m m mmw. z mmmmn
FHHT] gk gl § I i mm :
S oGl Wi il 2 | el MY 51
—Z mimum mmm i um mm 4 mm . 413] |4 mm k@_ . m m p
i i | o g fealelal e bl )|
IR ] T L4 f&.,_.p_..,, IR w bis w.w.,wxw § W_,w 8 3 W.Ww,_,w:w._m._» X EEE _w 2
| e £ : |
x
mw mwswuw mm ;
, L m L
el L] it W
3323 § &8s mmmum.,.m mm E a
r—- LI _ | __. .__ ._. __ 1 mmmm wm
‘m i % ieva mm
i A { ._. _...f_. T_.r Lt ]
) m coab JA_ SN HE SR e o s - mm
g’ Ll —L . ’r._ - wm .
5 It _ _ B
<2 mm
3| d; Iy
ul 55 i
[ : L] |} LUV . ETER.
¢ ____ e S e T e s
_ 1), 18N T = = -
TR . }
__;_:w i . o i M |
E:i_ , . o e .
i i Do .
~o——] v
, e =1 b I
_ =L
: i 4 - m .
1 n 5 o _~ :
T - ] - ()
. So——1] v .,wnv . 1
u st o Pl
| s i
" RS . - f T
l|||...m||||||| J...lul_‘.ﬂ.m..mll||||.I|||||I..I|||||||||||.||||||||I..||||||||l..:. =1 ~.:||I.I.|I..|||||||||||.m”.|n-|||._—.
fe._, i I : - A . . :
- ; ,
i
1]
m L.
" 86
L]
N -—E—b - E—— "
uvll—.lm.lﬂ W m BN 1O
Easoih R ™ §
E| © nﬁ e 5 ]
u . on | nm!ﬂ:gsg e
e )
“¥ino -3 oo
._.._.._.144._...._4._.mn__Mmm“__wmmmmm'm‘m_._umnmnaamq_mmam-.%ut...uuwwmmmm_awaﬂaa.aa.aawmwamm

Page 25 of 25

Active 21/07/2015

Q-Pulse Id TMS1267





