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4. SCOPE OF WORK

Contractor is required to perform the following scope:

o Complete all the scope as per the table below

» Copper earthing network are to be replaced with aluminium conductors

e Standard copper earthing size at Lethabo is 3 x 50mm and 3 x 25mm. Earthing must be
replaced with equivalent aluminium conductors as per Table 2, uniess where specific sizes are
specified by Lethabo. Aluminium bars can also be used where applicable

e Bi-metal lugs or washers needs to be used where copper to aluminium connections are made

» To ensure a proper, low impedance bond in the case of a circular aluminium conductor that
must be bonded to the flat surface of a cable tray, an aluminium saddle must be used as
indicated in the figure below. This must be done at intervals of every 20-30cm.

o  Aluminium conductors are not to be installed directly in the ground.

Saddle

*\l\\l\\l\\l\l\n Flat surface of cable tray

Mild / Galvanised steel

Circutar Aluminium conductor

be proposed by the contractor where applicable

e Where practical, isothermic welding must be used for connections

¢ FEach area must be tested by the Contractor upon completion before being accepted. Only
readings below 10 millichm will be accepted.

Alternative methods must

e Upon compietion, the Contractor is to provide a detailed data book. The databook must contain
the following as a minimum; photos before and after installation per area, actual installed
distances, specifications of conductor used, bonding method, test resuits, test equipment, etc.

e On the 380V Switchgear back of the panels the copper bar is 50mmx5mm (250mm?). The
aluminum bar size that can be used is 80x5 mm?2.Each panel tier is 600mm.

o Connect all the earth wires at the back of the 380V Switchgear paneis to the aluminum bar and
use Bi-metal lugs and washers.

Plant Area

Plant Description

Action

Earthing
Conducto
r/bar (m)

Unit 1 Ground Floor

Unit 1-3 TRFR 5&6
Panel

Clean and re-tighten

Unit 1 Ground Floor

BFPT Ejector PMP B

Clean and re-tighten

Unit 1 Ground Floor

Main Turbine Ejector

Clean and re-tighten

CONTROLLED DISCLOSURE

When downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure itis in line
with the authorised version on the system.
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Unit 3 LV Room

20KVA bypass isolator
transformer

Install earthing conductor

Unit 3 LV Room

20KVA Unit 3 UPS A

Clean and re-tighten

Unit 3 LV Room

UPS battery Cabin B

Clean and re-tighten

Unit 3 LV Room

20KVA Unit 3 UPS B

Clean and re-tighten

Unit 3 LV Room

UPS battery Cabin A

Install earthing conductor

Unit 3 MV Room

Gen TRFR Yard
Communication Kiosk

Clean and re-tighten

Unit 3 MV Room

Welding socket

Verify the earthing and
reinstate

Unit 3 MV Room

3.3kV Service board 3A &

3B bus zone

Clean and re-tighten

Unit 3 MV Room

3MY01 Cubicle

Clean and re-tighten

Unit 3 MV Room

Alarm panel 1

Clean and re-tighten

,,c:_ﬁ 4 oﬂoc:a _.y_oom

wﬂ_ﬂ. Ejector v_<=,u > ,

Unit 3 20kV ACB Comp C&D Clean and re-tighten
Equipment Control PLC

Room

Unit 3 Panel 04HH101 (AVR) Clean and re-tighten
Equipment

Room

Clean and re-tighten

Unit 4 Ground Floor

BFPT Ejector PMP A

Clean and re-tighten

Unit 4 Ground Floor

Main Turbine Ejector PMP

Clean and re-tighten

Unit 4 Ground Floor _O_mi Turbine Ejector PMP} Clean and re-tighten

Unit 4 Ground Floor @mi Turbine Ejector PMP| Clean and re-tighten

Unit 4 Ground Floor m\_mi Turbine Ejector PMP} Clean and re-tighten

Unit 4 LV Room wa<> bypass isolator Clean and re-tighten
transformer

Unit 4 LV Room

20KVA Unit UPS A

Clean and re-tighten

Unit 4 LV Room

Battery Cabin B

Install earthing conductor

Unit 4 LV Room

20KVA Unit UPS B

Clean and re-tighten

Unit 4 LV Room

UPS isolator distribution
board

Clean and re-tighten

Unit 4 LV Room

Battery Cabin A

Install earthing conductor

Unit 3 MV Room

Gen TRFR Yard
Communication Kiosk

Clean and re-tighten

Unit 3 MV Room

‘c:_ﬁ 5 o.d::m Floor ;

Welding socket

BFPT Ejector PMP A

;_um;mo_i‘_ ‘mm;n‘:;imﬁ

Verify the earthing and
reinstate

continuity test

CONTROLLED DISCLOSURE

When downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure it is in line
with the authorised version on the system
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Unit 5 MV Room

3.3kV service board 5C and
5D buszone

Clean and re-tighten

Unit 5 MV Room

Gen transformer yard coms
kiosk

Clean and re-tighten

Unit 5 MV Room

Measurement panel

Clean and re-tighten

Unit 5 MV Room

3.3kV service board 5A & 5B
bus zone

Clean and re-tighten

Unit 5 MV Room

05HR20

Clean and re-tighten

Unit 5
Equipment
Room

,.C:; m‘Qa,c:a
Floor

Unit 6 Main Protection Panel

BFPT Ejector PMP A

Clean and re-tighten

;O_m,m: and _,m-:@:,ﬁm: ;

Unit 6 LV Room

Boiler Feed pump barring gear

Clean and re-tighten

Unit 6 LV Room

20KVA bypass isolator
transformer

Clean and re-tighten

Unit 6 LV Room

20KVA Unit UPS A

Clean and re-tighten

Unit 6 LV Room Battery Cabin B Install earthing 90
conductor

Unit 8 LV Room Battery Cabin A install earthing S0
conductor

Unit 6 MV Room

3.3kV service board 6C and
6D buszone

Clean and re-tighten

Unit 8 MV Room | Measurement panel Clean and re-tighten
Unit 6 MV Room | 06MY01 Clean and re-tighten
Unit 8 MV Room | Alarm Panel 1 Clean and re-tighten

Unit 6 MV Room

Alarm Panel 2

Clean and re-tighten

Unit 6 Milling Plant

Mill B

Clean and re-tighten

Unit 6
Equipment
Room

Zoom Monitoring Panel

Clean and re-tighten

Unit 6
Equipment
Room

Panel 06JL01 — 06JL09

Clean and re-tighten

Unit 6
Equipment
Room

06HGO1

Clean and re-tighten

Unit 6
Equipment
Room

06HGO02

Clean and re-tighten

Unit 6
Equipment
Room

06HGO3

Clean and re-tighten

Unit 6
Equipment
Room

06HG04

Clean and re-tighten

CONTROLLED DISCLOSURE

When downloaded from the EDMS,| this document is uncontrolled and the responsibility rests with the user to ensure itis in line
with the authorised version on the system.
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Unit 6 Equipment Soot Blower Clean and re-tighten
Room
Unit 6 Equipment Hydrastep Clean and re-tighten

Room

Fire Pump House

Portable Water Pump
1

Clean and re-tighten

Fire Pump House

Portable Water Pump
2

Clean and re-tighten

Fire Pump House

ENS pump house,
earth

install earthing
conductor

m:vmﬁmzo: ,mmm;ﬁ ,

20GA/B

BT

CW Pump House East | CW pump 6B Clean and re-tighten
CW Pump House East | Plug Socket Connect the earthing
conductor

CW Pump House East | CW pump 5B Clean and re-tighten
CW Pump House East | CW pump 4B Clean and re-tighten
CW Pump House East | CW pump 4A Clean and re-tighten
CW Pump House East | CW pump 6A Clean and re-tighten
CW East Switchgear DP Unit feeding 04 install earthing

CJ/K conductor
CW East Switchgear DP Unit feeding 06 Install earthing

CJIK conductor
CW East Switchgear DP Unit feeding Re-connect the earthing

oo:a uctor

;O_mm::m:m, 8#6:6:, |

FOP West Substation | Bulk oil plant west Clean and re-tighten
10HFQ2

FOP West Substation | 4 way power supply Install earthing

conductor

FOP West Substation | 220V DC battery trip | Clean and re-tighten

FOP West Substation | Unit 1 fuel ol Clean and re-tighten
transformer B

FOP West Substation | Unit 2 fuel oil Clean and re-tighten
transformer A

FOP West Substation | Unit 3 fuel oil Clean and re-tighten
transformer A

FOP West Substation | Unit 1 fuel oil Clean and re-tighten
transformer A

FOP West Substation | Unit 2 fuel oil Clean and re-tighten
transformer B

FOP West Substation | Unit 3 fuel ol Clean and re-tighten
transformer B

CONTROLLED DISCLOSURE

When downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user o ensure it is in line
with the authorised version on the system



DU UL S 1 SUNBUE 0] Iesh 2ul

o BU) WO pEDEOIUMOD USUAA
s 4 b i A

usiybi-as pue ues|n

g Jowliojsuel] }ses
jueld 1200 AP O/L L

uoiResgns 1sey dO4

V pleoq ayj ssoioe
Jeq wnuiwnje yim g gg uowwod
v | Jeq Buiyue3 soejdey jueid jio |an} AQ8E | UoneIsans 1S9 d04
pJeoq ayj ssoioe
Jeq wnuiwinie yim v (g uowwoo
v | Jeq Buiyue3 socejdey jueld jlo [8ny AOSE | UOHEISANS 1S9 404
pJeoq ayj ssoioe
Jeq wnuiwnie yim g gg ued
99| Jleqbuype3 eoedey 11O [N} ADSE € WUN | uoneIsgns 1s8M 404
pleoq ayj ssouoe
JBeq winuiwne ypm g ag ueid
99| JeqBulypeg aoeiday llo |an} AQSE Z HUN | uoneIsans 1sep 404
pJeoq sy ssoioe
Jeq winuiwnje yum g gg iued
99| JeqbBuypeg soejday Ilo |2} AOSE | Jun | uonelsans 1s9p 404
pJleoq ay) ssoioe
Jeq wnuiunie yim v ag ueid
9 | Jeq bBuiypel soejday llo |8} AQSE € HUN | uoneIsgns 3sepA 404
pJeoq ayj ssoloe
Jeq wnuiwnie yim v ag weid
9| Jeqbuiypez aoejday lo {8} AOSE Z JUN | uone)sans 1s8pn 404
pJeoq ayj ss0ioe
Jeq wnuiwne yiim v ag jued
9 Jeq Bulypez aoejday o [P} AQSE | JuN | uoneisgng isepn 404
gJlewiojsuel jueid
usyybiy-e pue Ues|D | WO 1o 3Ny AAP'0/LL | uonelsang 3Sepm 404
vJauwiossuel; jueid
uajybi-a) pue ues|d | Woo |10 [N} AMP'0/L) | UOlEISANng 1S9 dOAd

Lol

0
o4l

:abey
UOISIADY

Lsynuap| snbiun

MI0AA J0 @doog Buiyeg uonels Jomod ogeyio




Lethabo Power Station Earthing Scope of Work Unique ldentifier: TBC
Revision: 0
Page: 12 of 11
FOP East Substation | Unit 4 fuel oil transformer B| Clean and re-tighten
FOP East Substation | Unit 5 fuel oil transformer A| Clean and re-tighten
FOP East Substation | Unit 6 fuel oil transformer B Clean and re-tighten
FOP East Substation | Unit 4 380V fuel oil plant Replace Earthing bar with | 6
BD A aluminum bar across the
board
FOP East Substation { Unit 5 380V fuel oil plant Replace Earthing bar with | 6
BD A aluminum bar across the
board
FOP East Substation | Unit 6 380V fuel oil plant Replace Earthing bar with| 6
BD A aluminum bar across the
board
FOP East Substation | Unit 4 380V fuel oil plant Replace Earthing bar with| 6.6
BDB aluminum bar across the
board
FOP East Substation | Unit 5 380V fuel oil plant Replace Earthing bar with | 6.6
BDB aluminum bar across the
board
FOP East Substation | Unit 6 380V fuel oil plant Replace Earthing bar with | 6.6
BDB aluminum bar across the
board
FOP East Substation | 380V Coal Plant East BD A| Replace Earthing bar with | 6
aluminum bar across the
board
FOP East Substation | 380V Coal Plant East BD B| Replace Earthing bar with | 6

Coal Ash Substation | Telemetry ;

Compressor House

Lighting Board

aluminum bar across the
board

Clean and wm,-zm‘:ﬁmﬁ:; B

Clean and re-tighten

Compressor House

Compressor dust cooling
panel

Clean and re-tighten

Compressor House

Local control panel 2

Clean and re-tighten

RAW Wir Switchgear

; m><< <,<: mé_ﬁo:mmmw woowﬁmw chvA _Jmﬁm__ mmns_:@ oo:ac‘,oﬂ,ow
RAW Wir Switchgear | AST control Clean and re-tighten
CCW control Clean and re-tighten

Water Treatment
Plant

Demin Blower Motor 1

WTP West 380V 10kVA water UPS B | Clean and re-tighten
Switchgear
WTP West 380V 10kVA water UPS A | Clean and re-tighten
Switchgear

Re-connect the earthing
conductor

When downloaded from the EDMS | this document is uncaontrofled and the responsibility rests with the user to ensure itis in line

CONTROLLED DISCLOSURE

with the authorised version on the system.
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Fuel Oil Plant East

; _u,,cm_ O__ U_,ma ,<,<mm~

Pressure Pump 5B

Pressure Pump 3A

Re-connect the mw::.:w

Clean and re-tighten

conductor

Fuel Oil Plant West

Pressure Pump 3B

Re-connect the earthing
conductor

Fuel Oil Plant West

Pressure Pump 2A

Install earthing conductor

Fuel Oil Plant West

Pressure Pump 1A

Re-connect the earthing
conductor

Fuel Qil Plant West

Pressure Pump 1B

Re-connect the earthing
conductor

Board A

aluminum bar across the
board

U1 Precipitators Sub A | 220V battery tripping Clean and re-tighten

Unit

380V Precip Board A Replace Earthing bar with | 14.4
aluminum bar across the
board

380V Ash Bunker Board| Replace Earthing bar with | 6

A aluminum bar across the
board

380 V Dust Handling Replace Earthing bar with| 7.8

Battery Tripping Unit

Replace Earthing bar with
aluminum across the
board

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support Insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2
Casings

U1 Precipitators Sub B

Earthing on ESP Cable
Rack on the ESP Roof

Alarm Panel

Install earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of
the rack

Clean and re-tighten

380V Precip Board B

Replace Earthing bar with
aluminum across the
board

14.4

CONTROLLED DISCLOSURE

When downioaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure itis in line
with the authorised version on ths system.
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Board B

U2 Precipitators Sub B | Alarm Panel Clean and re-tighten

380V Precip Board B Replace Earthing bar with| 14 .4
aluminum across the
board

380V Ash Bunker Board Replace Earthing bar with | 6

B aluminum across the
board

380 V Dust Handling Replace Earthing bar with | 7.8

aluminum across the
board

Battery Tripping Unit

Clean and re-tighten

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support Insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2
Casings

Earthing on ESP Cable
Rack on the ESP Roof

Install earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of
the rack

Board A

U3 Precipitators Sub A | 220V battery tripping Clean and re-tighten

Unit

380V Precip Board A Replace Earthing bar with | 14.4
aluminum across the
board

380V Ash Bunker Board| Replace Earthing bar with| 6

A aluminum bar across the
board

380 V Dust Handling Replace Earthing bar with| 7.8

aluminum bar across the
board

Battery Tripping Unit

Replace Earthing bar with
aluminum across the
board

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support Insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2

CONTRCLLED DISCLOSURE

YWhen downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure it is in line
with the authorised version on the system.
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board

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2
Casings

Earthing on ESP Cable
Rack on the ESP Roof

Instali earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of

the rack

Distribution Board

U4 Precipitators Sub B | Alarm Panel Clean and re-tighten

380V Precip Board B Replace Earthing bar with | 14.4
aluminum bar across the
board

380V Ash Bunker Board| Replace Earthing bar with | 6

B aluminum bar across the
board

380 V Dust Handling Replace Earthing bar with| 7.8

Board B aluminum bar across the
board

380V Dust Handling Replace Earthing bar with| 1.2

aluminum bar across the
board

Battery Tripping Unit

Clean and re-tighten

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support Insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2
Casings

U5 Precipitators Sub A

Earthing on ESP Cable
Rack on the ESP Roof

220V battery tripping
Unit

Install earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of

the rack

Clean and re-tighten

380V Precip Board A

Replace Earthing bar with
aluminum bar across the

14.4

CONTROLLED DISCLOSURE

When downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure itis in line
with the authorised version on the system.
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(x 28 per Casing) i.e. 2
Casings

Earthing on ESP Cable
Rack on the ESP Roof

the rack

Install earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of

Distribution Board

aluminum bar across the
board

UB Precipitators Sub A | 220V battery tripping Clean and re-tighten

Unit

380V Precip Board A Replace Earthing bar with| 14.4
aluminum bar across the
board

380V Ash Bunker Board| Replace Earthing bar with| 6

A aluminum bar across the
board

380 V Dust Handling Replace Earthing bar with| 7.8

Board A aluminum bar across the
board

380V Dust Handling Replace Earthing bar with| 1.2

Battery Tripping Unit

Replace Earthing bar with
aluminum across the
board

Alarm panel

Clean and re-tighten

ESP rapper motors

Replace All rapper motor
earthing conductor with
aluminum (x 40 motors
i.e. Wirer and Plate
rappers)

Support Insulator
Heater junction box

Replace earthing
conductor with aluminum
(x 28 per Casing) i.e. 2
Casings

Earthing on ESP Cable
Rack on the ESP Roof

Install earthing conductor
on cable rack on the ESP
roof and weld to earth bar
on the vertical portion of
the rack

UB Precipitators Sub B | Alarm Panel Clean and re-tighten

380V Precip Board B Replace Earthing bar with| 14.4
aluminum bar across the
board

380V Ash Bunker Board| Replace Earthing bar with | 6

B aluminum bar across the
board

380 V Dust Handling Replace Earthing bar with| 7.8

Board B aluminum bar across the
board

380V Dust Handling Replace Earthing bar with| 1.2

CONTROLLED DISCLOSURE

Whean downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user to ensure it is in line
with the authorised version on tha system.
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Ash Dump House

380V board Aand B

Clean and re-tighten

Ash Dump House

Battery tripping Unit

Clean and re-tighten

Ash Dump House

24V DC panel

Install earthing conductor

11/88KV Station Trir

Substation earth strap

SERGI Panel

Install earthing conductor

Ash Sub 6 Oo:<m<9. tensioner Install earthing conductor | 150
motor WA26D005
Ash Sub 6 150

Clean and re-tighten

11/88KV Station Trfr

TRFR Meter and JB

Clean and re-tighten

structures

Coal Plant T1 A and B motor Install earthing conductor | 4

Units U1-6 Seal Air Fan Motor | Install earthing conductor | 4

Units U1-6 Aircon Plant Rooms| Install earthing conductor | 4

Units LV room cable tunnel Install earthing conductor | 4

Units U1-6 MT/BFPT Water Install earthing conductor | 4
Ejector Pumps

Units Equipment rooms cable | Install earthing conductor | 4
tunnels

Units Plate rappers U1-6 Install earthing conductor | 4

Units U1,3,4 and 6 Precipitator | Install earthing conductor | 4
Substation

Units U1-6 Boiler 73ML Install earthing conductor | 4

Essential Plant East and West Fuel Plant| Install earthing conductor | 4
Boards

Essential Plant Fuel Oil Common Plant | Install earthing conductor | 4
Board

Essential Plant Effluent Pump House Install earthing conductor | 4

Essential Plant WC 18 & 28 conveyor Install earthing conductor | 4

CONTROLLED DISCLOSURE

Whan downloaded from the EDMS, this document is uncontrolled and the responsibility rests with the user 1o ensure itis in line
with the authorisad version on the system.
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