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Cathodic ProTe_cﬁ_onAS'ystem - Nudgée Beach Packat Plant STP - Tank _Bose - OM Manudl |

| ‘(1.'.0) | INTRODUCTiON.

,ASteel when 1mmersed or covered in water has ‘a tendency - to corrode (or rust) as the
ox1dlsed form is more stable than the metal. ' =

- Because of this, precaution must be taken to stop or minimise 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 corroswn reactlon by 1solat1ng the

e steel from its surroundmg env1ronment

" 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 pamt_'

: ‘coatlng, causmg further detenoratlon in the coat1ng as well as loss of metal

As a result of this, the coating defects must be rect1ﬁed by penod1c mamtenance or an

additional method of. protectron used to prevent this deterioration and corros1on occurnng .

This additional. protectlon is ach1eved by the cathod1c protectlon system

(2.0) CORROSION AND CATHODIC PROTECTION

.Corroswn is an electrochem1cal process in that it is accompamed by a ﬂow of electncal'

.current,

“Corrosion occurs -on the surface of metals at’ active areas known as anodes, wh1ch 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 cathede and anode. In'practice anodes
- and cathodes are generally part of the same metalhc surface and individual anod1c areas

. .may be small.

"In applyrng cathodic protection  and. external cUrre‘nt is applied .to the surface"s.o' 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 thlS anode is- sufﬁc1ent no part of the . structure 5

acts as- an anode

" An external source of ‘direct current such as a transformer rect1ﬁer is used in con]unctlon .
" with an anode ‘consisting of matenal with a very slow corrosion. rate ' '

- While it is the flow of current wh1ch achieves the cathod1c protectron of the surface it is

impractical to measure these currents over individual anodic areas to determine when -

~ - cathodic protectlon has been achieved. However, with the flow of cathodic protection .

- current, the structure becomies: more negative with respect to the surroundmg 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 reproduc1b1e potential at wh1ch corrosron'
o does not occur to be: quoted s '

. QPuseldTMSI280 ' -~ Active 21/07/2015 .o -Pagedofis




"3.0) TANK BASE DETAILS :

Size: ‘Mild steel pamted tank 9.15 X 3: 7 metres.
_Coating: - On base ?
- Length: o . not apphcable o

" Location: - - Nudgee Beach 'Off O’ Qumn Street UBD9 17

Construction Drawmgs. R N-il. :

© QPUseldTMSI280 . .. . Active 21/07/2015 -
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Cathodic Protection Systern - Nuogeé Beoch Packat Plant STP - Tank Bdse'— OM Manual -

CATHODIC PROTECTION DETA[LS
o Type of Cathodlc Protectlon Impressed Current.

Rectiﬁer: Standard 32V Volt 15 amp d1rect current output enclosed ina

stainless ‘steel switchboard. Rectifier has a 240V supply from a nearby
switchboard. Rectifier is located at the top of stairs on package plant.

. Cathode: The cathode point is located adjacent to the switchboard on ‘the

. .

"“Anodes: . Four 230 X 40 dia. silicone iron :anodes were installed

_ approxrmately 0.6 metre from the tank in a vertical bed. The 1.5 métre.
. deep anodes were ‘first backfilled with cokebreeze thereby improving: anode -
.- ground resistance. The anodes are 1dent1ﬁed by a label . Refer attached

. sketch : : e

' Assocrated Standards

AS 3000 1986 Austraha Wrnng Rules '
AS 2832.1 1985 Pipes, Cables, Ducts Gurde to Cathodlc Protectlon
‘ Part One. : : ‘ _

Government Regulatlons

- 'Queensland Electr1c1ty Acts and Regulatlons

" Active 21/07/2015 - SR - Page50f13 -



-, Cathodic, Pro’reé’rior) System - Nudgée Bedch_' Packat PIon’r'STP - Tank Base - oM I\'/\"oriuo_ll :
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"' " (5.0) PERFORMED TESTING

W

" Q-PUlsé Id TMS1280 -

~ Natural Potential Survey.
@.
. _.(3)' g
@
o
.(6) ' lFmal Potential Survey and Commlsswnmg

NOTE ' ' Details of above testmg have not been mcluded in- thls _ B

Soi_l Resistance Testing.

'Curfent Drain Surv_ev.

. Rectifier Loop Resistance'.

Fore1gn Structure Interference Survey and Mmganon-.

manual but are avallable upon request

Active 21/07/2015 . - .. 7. - . Page6of13 .



b

. Q-Pulse Id TMS1280

| P_otentials'to copper sulphate reference cell'and tank base.

RS & R6  Baffle End of T’ankf

Cathodlic Protection System - Nudgee Beach Packat Plant STP - Tank Bose - OM Manual

" CONCLUSION

Cathodic Protection was installed on the external section of the Package

. Plant as holes were being detected in the surface area that was-in contact
. with the concrete foundatlons - :

|

Usmg a CuSO4 reference to the structure the followmg natural potentlals

were obtdined -before the external - protection was energlsed ‘From the
o _layout drawing the R..., is the location where. the referenceé reading was .
“taken. : o - ’ ' N

. The system was energrsed and the "ON ! potentlals were recorded in the

same locations. The rectifier unit was set at 4.0 volts at 6.25 amps. The

' - chart below gives the locatlon and comparison between natural and "ON" _
potentlals : S °

_ LOCATION _ ~ NATURAL | - .- "ON"
RI&R2 |/ «430MV - | -940MV
O RI&RE | a0MV | -1005MV
CRS&R6 | 425MV | -920MV
~ 'RT&RS 45Mv |- T8MV.

. RI&R2 ~ Incoming End of Tank

R3 & R4 Centre Area of Tank .

| .R7_& RS - - Incom1ng and Outﬂow P1pes

S * . Refer site plan for Nudgee Bedch Package Plant

- From these potentlal readlngs protectlon for the external tank and p1pework_'

has been achieved.  The internal tank still has its protection as this. was not

-1nterfered with -in addlng the extra protectlon for the extemal tank:

_ Acfive21/07/2015 - . LT - Page7of13. "¢ -~
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(700 MAINTENANCE
The " cathodic -,proféétion system'i's‘"mé.inta_i:ﬁed on'a .monthly_'ba‘si_s ‘after B .
commissioning.  These checks involve testing rectifier -operation and - ' .
‘recording of pipe to. soil potentials. T -
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Cathodic Protection 5ystem -Nudgee Beoéh Packat Plant STP - Tank Base - OM Manual

" 12th October 1992
- Electrical Workshop -
‘Cathodic Protection -

‘CPS Monthly Maintenance Details:

' Required'

Y Not1fy plant operator and/or sign entry logs where necessary
-~ 2/ Have appropnate keymg '

| Labour.~ :

One tradesperson; one vehiclé. 20 minutes per site.
o ' Procedure:

1/ Identify installation.
- 2/ Check system for operation.
3/ Record voltmeter. -
4/- Record ammeter.
. 5/ Comments. -
"6/ Log entry.

Q'PP'Se!dTMSIIQSC I S o Acrivé21)o7)2015, Coe L -Page 9 of 13



~ Cathodic Protection’System - Nudgee Beach Packaf Plant STP - Tank Bosé_— OM Manual - . o

" 13th October 1992
“Electrical Workshop'
‘Cathodic Protection

' . -CPS 6 MOnthly-Maintenance Detaiis,

- 'Reouired'

Y
S 2/
3/

4/

s/
6/

7/

'_'Notlfy plant operator and/or. slgn entry logs where necessary

Have. appropriate keying.

Set of tools.- (Electricians)
Multimeter. o

DC clampmeter. -

Copper sulphate reference cell and leads
Cleaning equipment.. B

Gatic cover lifters.

' '7Lal-)our:'_ "

e One tradesperson electncal one laborer one vehrcle_,_ S
. Two hours per srte : '

e

_Procedure'

Y
-2/

3/

4/
5/
6l

7

Y S

Identlfy system :

Check system for operatron

Record voltmeter.

Récord ammeter. : -
Record "on" potentrals for all test pornts

Record "instant off" potentials for all test points. . - |

Record - "off" potentials for all test points. .
Perform loop resistance and record. -
Check and record anode stnng currents.

10/ Comments.
: 11/ Log entry.

.+ Q-PUlse Id TMS1280
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* Cathadic Protection System - Nudgee Beach Packat Plant STR - Tank Base - OM Mariual

13th October 1992 ~
. - Electrical- Workshop
Cathodic Protection

CPS 60 Monthly Maintenance Details. .

Requ1red

T _1/ Not1fy plant operator and/or slgn entry logs where necessary. '
2/° Have appropiiate keying. _
.3/ Set of tools. (Electncrans)
4/ Multimeéter.
- 5/ -DC clampmeter.
"6/ Copper sulphate reference cell and leads
-7/ Cleaning equipment.
- . 8/ Gatic cover lifters.-
- 9/ Rectifier load bank. :
-'10/ PCS2000 Detectlon Equ1pment

Labour

One tradesperson e1ectr1ca1 one laborer one veh1c1e
.. Eight hours per s1te :

Procedure K

A Identrfy system
2/ Check system for operatlon
3/. Record voltmeter.
. 4/ Record ammeter, R '
5/ Record "on" potent1a1s for all test pornts '
" & 6/ Record "instant off" potentials for all test points. . -
" - 7/ Record "off" potentials for all test pomts
8/ Perform loop resistance and record..
9/ Check and record anode string currents
- 10/ Load test rectifier for: {0 minutes.. L
11/ Check all sw1tchboard and testpoint termmals for t1ghtness RIS TI
12/ Check all sw1tchboard and testpoints are labelled and I.D. tags attachedL a '
~ 13/ Check plans are correctly drawn-and mod1fy if necessary L
14/ Remove and inspect anodes. '
~ 15/ Recheck all interference (CPS) bleeds
16/ Pipecamp structure if apphcable :
.17/ Apply for "contmue to operate permit-..if_applicable.

. QPUseldTMS1280 T L Acivedlorols . Pageltof13




. Slte Plan for

-

Co’rhodlc Protection Sys’fem Nudgee Beoch Pocko’r Plon’r STP - Tonk Base - Olv\ Monuol

- anbane City: Council . . S
.| Dept’ of Water Supply and Sewerage
Eagle Farm Pump Station o
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