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(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. O -

; N

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.

(2.00 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 an 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 whe n
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)0 PUMP DETAILS

Size: 2X 15.0 Kw submersible pumps.(Flygt)

; Coating: Enamel coated.
Length: NA
Location: Leyburn Crescent Forest Lake

UBD 217 Q10
; Construction

Drawings:
486/6/25-AA1C0023E Cathodic Protection Rectifier Unit.

Q-Pulse Id TMS1308 Active 21/07/2015 Page 4 of 25



Cathodic Protection System - SP283 - The Woods Forest Lake Leyburn Crescent - Submersible Sewage Pump Station - OM Manual

(4.0) CATHODIC PROTECTION DETAILS

4.1) Type of Cathodic Protection: Impressed Current.
e - .
‘ 4.2) Rectifier: Standard 24 Volt, 5.0 amp direct current output enclosed in a PVC

board inside the stainless steel switchboard. Rectifier has a 240V supply from
the stainless steel switch board distribution panel.

4.3) Cathode: The cathode point is located on the pump motor. One reference
anode is also fitted to the motor on the side. The cathode point is where the
cabling from the rectifier is attached to the structure under cathodic protection.

(4.4) Anodes: One silicone iron anode is suspended from the roof of the well .
4.5) Test Points: Test points are installed on cathodically protected structures to
‘ enable testing to ensure full protection of the pumps. On these pumps test

points have been brought out to the cathodic protection switch board.

4.6) Associated Drawings:
Standard Rectifier Wiring Diagram - 486/6/25-AA1C0023E
4.7 Associated Standards:

AS 3000 1986 Australia Wiring Rules
AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protectlon
Part One.

(4.8) Government Regulations:
Queensland Electricity Acts and Regulations.
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(5.00 PERFORMED TESTING
(D) Natural Potential Survey.
(2)  Testing of Insulated Flangeéf&cints.
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 these pumps.

(7.0) MAINTENANCE

The cathodic protection system is maintained on a monthly basis after
commissioning. These checks involve testing rectifier operation and recording
of pump to water potentials.
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1 st. June 2000
Electrical Engineering Unit.
Cathodic Protection

CPS Monthly Maintenance Details.

Required:

1/ Netify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying.

Labour:

One trades person, 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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1 st. June 2000.
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.
5/ DC clampmeter.
6/ Copper sulphate reference cell and leads.
‘ 7/ Cleaning equipment.
8/ Gatic cover lifters.

Labour:

One trades person electrical, one labourer, 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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1st June 2000.
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.

Labour:

One trades person electrical, one labourer, 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 test point terminals for tightness.
12/ Check all switchboard and test points are labelled and [.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 to re-register system if applicable
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Leyburn Crescent Submersible Pump Station.
CPS Non 191 —

Date 01/06/2000.

Unit set at 3.0 volts  0.09amps.

a

Potentials to copper sulphate reference cell.

Natural (mV) On (mV) Off (mV)
-631 -1081 -964

Interference Testing.

On Off Swing
Rebar -457 mV -450 mV -7mV
Fence -522 mV -523 mV +1 mV
Water pipe  -173 mV -125 mV -48 mV

Insulated Joints.

The two insulated joints were tested and the resistance between bolt to flange and flange to flange
were all greater than 20 meg ohms.

Tested by J. Taylor.
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Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839
5 Bunya Street
Electrical Engineering Unit . Eagle Farm Q 4009

Cathodic Protection System Loop Resistance

Date: 01st JUNE 2000 o
Cathodic Protection System: SP 283 Leyburn Cres. Forest Lake.(The Woods)

System Operating Volts 3 System Operating amps 0.09
‘Test Voltage: ‘Test Current:
i (volts) ., (amps)
.- 3 T 0.06
: 4 0.115
¢ I 5 0.177

Loop Resistance

. (ohms)

28.24859

Graph of System voltage vs current.
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(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.

(2.00)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 an 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 whe n
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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(3.00 PUMP DETAILS

Size: 2X 15.0 Kw submersible pumps.(Flygt)
Coating: Enamel coated.
Length: NA
Location: Leyburn Crescent Forest Lake
UBD 217 Q10
Construction
Drawings:
486/6/25-AA1C0023E Cathodic Protection Rectifier Unit.
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(4.00 CATHODIC PROTECTION DETAILS
4.1) Type of Cathodic Protection: Impressed Current.

“4.2) Rectifier: Standard 24 Volt, 5.0 amp direct current output enclosed in a PVC
board inside the stainless steel switchboard. Rectifier has a 240V supply from
the stainless steel switch board distribution panel.

4.3) Cathode: The cathode point is located on the pump motor. One reference
anode is also fitted to the motor on the side. The cathode point is where the
cabling from the rectifier is attached to the structure under cathodic protection.

“4.4) Anodes: One silicone iron anode is suspended from the roof of the well .
‘ 4.5) Test Points: Test points are installed on cathodically protected structures to

enable testing to ensure full protection of the pumps. On these pumps test
points have been brought out to the cathodic protection switch board.

(4.6) Associated Drawings:
Standard Rectifier Wiring Diagram - 486/6/25-AA1CO0023E
“.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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(5.00 PERFORMED TESTING

(1)  Natural Potential Survey.

2) Testing of Insulated Flanges, Joints.

3 Current Drain Survey.

“) 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 these pumps.

(7.0) MAINTENANCE

The cathodic protection system is maintained on a monthly basis after
commissioning. These checks involve testing rectifier operation and recording
of pump to water potentials.

Q-Pulse Id TMS1308 Active 21/07/2015 Page 19 of 25



Cathodic Protection System - SP283 - The Woods Forest Lake Leyburn Crescent - Submersible Sewage Pump Station - OM Manual

1 st. June 2000
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 trades person, 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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1 st. June 2000.
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.
5/ DC clampmeter.
‘ 6/ Copper sulphate reference cell and leads.
7/ Cleaning equipment.
-8/ Gatic cover lifters.

Labour:

One trades person electrical, one labourer, 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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1st June 2000.
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.

Labour:

One trades person electrical, one labourer, 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 test point terminals for tightness.
12/ Check all switchboard and test points 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 to re-register system if applicable
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Leyburn Crescent Submersible Pump Station.
CPS Non 191

Date 01/06/2000.
Unit set at 3.0 volts 0.09amps.

Potentials to copper sulphate reference cell.

Natural (mV) On (mV) Off (mV)
-631 -1081 -964

Interference Testing.

On Off Swing
Rebar -457 mV 450 mV -TmV
Fence -522 mV -523 mV +1 mV
Water pipe -173 mV -125 mV -48 mV

Insulated Joints.

The two insulated joints were tested and the resistance between bolt to flange and flange to flange
were all greater than 20 meg ohms.

Tested by J. Taylor.
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Brisbane Water Engineering Services Ph. 34031838 Fx. 34031839
5 Bunya Street
Electrical Engineering Unit Eagle Farm Q 4009

Cathodic Protection System Loop Resistance

Date: 01st JUNE 2000

Cathodic Protection System: SP 283 Leyburn Cres. Forest Lake.(The Woods)
System Operating Volts 3 System Operating amps 0.09
Test Voltage: Test Current:
(volts) (amps)

Loop Resistance
‘ (ohms)

28.24859

\Graph of System voltage vs current.

5.5

45 -

Voitage (volts)
FS
T

3.5
3L
25 L 1 | | 1 | |
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Q-Pulse Id TMS1308 Active 21/07/2015 Page 24 of 25



)
ez
Ay
)
n
LAY
ot

= - = ~. . D o . -/ 1] R 10 - 11 2 13 14 - . . — . -
. S ' ' R ' ) B R _CoThod|c Protection System - SPZ83-The Woo s FoTest toke prum.caq\,..* 1_:}"“"'.‘_“ lé' QDWWJrZF’Umo Slghon OM‘MOWUOEO f 21 22 Lo
P~CTIrI'-R UNIT © 0~ i L

P .. Y~ TS »

TR L FIELD

:

CAT}gg-PUHP Pl - 25D A 4C 25mm2 PVE . 4: a.sme PED°RFN: -
CATHODE PUMP Pl e winfi G50 - . N _ - ‘U PUHP No; )
CATHODE REF RETURN PUMP P} —m==d. " E - :

.
-VEL R =

D-« b
D“' =z

(R
'

RECTIFIER . ~ = —
b UNIT MAIN SWITCH . _ _ I ¢ — -sz}‘;m%?pmfp? 5 mac 4C 25mm2 BVC L. ‘4 25w2 NCDPREND T e
- * VARISTOR . ey T - —T T R L AR e
© ] "VARIS TBR S o ] T — can-mznzrarrunn PUMP P ———"“ o ; T T .
S D NEIJN-.' : e ] : S E
) } : S +VE ODUTPUT M-\ :
~ j”% R : msszm : VE TR A E AL
. KL . laNa¥aYa V.
K2y REMUTEINTB?RUPT N ) L %D ‘AMMETER © ; o v BANANA PIENUG
—°\“ . =z - ) ) - . - - o SOCKETS ON -,
> % R cuflesT = B _E FRONT PANEL.
- S : cHuntT R T & & g o ' L
: MANUAL s o L ’ n ) o X foo"l\lt B ST o _ ﬂﬁl . L & > 3 2 S I
« . INTERRUPT SWITGHY) . - S C o S TN pa 9o : ‘ e '
_ - ERRLPT. SVIT T TGt sass L [BsEh ke EygEg | :
. o I : - : . . - ' L 32-5 E g | i ‘
|- . N~ :
. . : TE oWy . B
N o : | O . Am E m- E vm- . . . i . -
Tl VARLA;. g g § g ! : ;
' {? TRANS ORMER e - S O I B R O 13 o - . '.
?'muAYRAD’S_:_NH"'-‘l) e SR O . 7t o E o |
. S I\Gl'_
- - - Ep N - ", - - [
: : \ m DIEDE r"S' T~ = ‘ s - K2 OK3T | TRANSFORMER. czu'r=.r CURRENT & vn_’ac; _
o ) . : Tf 54 -, WJ_' T TT o rr__'r Pr:r _ ; . T suIm A“”_‘.::An:n\ =Rcvmm: BUITARLT:
S . - . VOLTMETER ; ( ) - - i~ ! I o | ’SU‘.UT’.D!\ & CONTREL
. - — ‘<‘z>:(:_/_¢a~l _ — . AMMZTER § VO TMETER T0 PROVIZE
| | - [ : !‘Li e ® | " SUTTAELE RESOLUTION FOR SYSTEM
S R . - _ - IR :\k'nfz: oY ¥ | ‘
N BT ; . : : — ‘ 7/ — —= 11 I AER | . 4 P ! ; PR Pasm\{-_ VIRING m-e:.Rzz,'
fa ] ‘ . o r _ . BinjlRiEigls  aizteeixel - 'g;gig,;g[ - - - NZIGATIVE VIRING TD BE BLACK. _ o
' _ ' Pcle LTI [OTrTT SNIREEE i vac -/mmms' 4mn2 BLUZ/WHITE
. e i S T NETERE e 4 | IC WIRING T2 BE. 4mm2 _ - : B
S . A__ l [{l — . o e ’ . . l ’ ’ , 1 ! - l : 240V AC WIRING TO ‘BT zsm—-aPﬂvN/n Acx
o " B S - ’ S oL e -1 o i N i o - .. ! ) il R‘-"LRLN: WIRING TD BZ -5SmmE-GRIY.
. Fr /D-m/_- 1 Ezlw g y |
- : S - BeEe g B oz { S
. - ) L REZE £ w v LEGEND
- ‘ i ‘E'&'E&L . C = ; 'E ] i . N
e gtgtg - e ; E W . 'KJ:-' _2’40\./ REITAYV ;
' _ gEpey . v 3 v = . f K2K3 - 24v-DC RELAYS , :
o . _ ' ::Shg‘t‘é‘,:' CE 2 : S &z ; - RT - SHUNT RESISTOR <SIZfD Tp PRE”J:: A 1v
i . . . . = - - e < -
: : . leas 4 - EESESY E -« w2 |DROP- 47 Fui LDADD |
. . . Em - < = 3 <4 x < . - . o
7’ 1t ) Supﬁ\-ﬂ - ?]‘ll'll i ”]I?l - Gg 6'56!5 Z = E . R2.R3 - Vq_TA = DIVID-__R (SI7TD m PRODUST A Vﬂ TAGE
© B . N e e g ' - OF 1V- ATROSZ RE AT MAY. QUTPUT VILTAGD : s
- _ A . - l__4 TO TELEMZTRY ZQUIPMINT . , *VE AND -vZ DC FUSES TD BT S1ZZ3. APPROX.
"'T‘. -~ o " . “sanes raanvr NURMAL nurpu* CURRENT
S L AHotlerk | .
| B | |
:A : — - . e R |
' — . 1 e o BRISBANE T TR IANDARD T Toree | B ol ] W |00 SR
2 releslvme w71 fCE 0 < CITY COUNCT CShaMDDle PROTECTION - [wson | e sl ma | A
o | RL 221254 CIROUT chanees . SR A DIPARTMENT OF WATER - SUBMERSIBLE PyUMP. STATION L s edeIVIENmR NG ., L 1= 3
— - C . il =2 = AR [l 1 QL\ - =) - - o< 1R = " -
o | RL |25853] 1Ssurn FOR CONSTRUZTION » - o EEEEL NEI=1") s S ey, s RZCTIFIZR UNIT . . g e | S la=1093{ ECT ENG | | . T
. - — - . . - \—-—-— . _\\J b _Y 8— b \,‘/ DAL:P‘ . : s H —~— ¥ Y - . ":‘mzl o AMZND :
SN EREE REVISION - - fkrzcdaeer| o Emcbme S M:CHAr\ICAI & ELECTRICAL SZRVICES | - WITH DATA LOGGING FACILITIZS DRAVING o, | R T =
. , - — — — ; —_— - WIRING ')TA RAM . . S P E 486/6/93 AA1C0093‘7 AG25C23 | B
S e RO S F iy P vy —
UYL e e e /D”d"../c—ﬁw'
- | ” b  Page 25 of 25
Py I TASIIO8 | “Active 21/03/2015 ) _ _ S




	THE WOODS FOREST LAKE LEYBURN CRES. SUBMERSIBLE PUMP STATION SP 283 (2)
	THE WOODS FOREST LAKE LEYBURN CRES. SUBMERSIBLE PUMP STATION SP 283



