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Legend

— — — : of scope of the project
Scope of Work

: Replace / Installation
————— : Renewal / New Control and

Protection System

——————— S Sl I Sttt ottt ————f——=——= |
I 1 1 1 1 | 1
\l- \l- I \ \l- I \l- I \l-
I
R +——- )r——w +—— i I T Bl Legend
Voo N NN N N ! CH : Cable Head
132KV Busbar Reserve | | | _ - Labie rea
e omrartesene. e —_,————— b——r——— e e e ———,———— ]
'1' '1' - — = J } i CT  : Current Transformer
A N (e p—— ‘ e CVT : Capacitor Voltage Transformer
! ! o OQQOFEHQO | P — ! DS : Disconnecting Switch
| | S B Pon — ES : Earthing Switch
! ! Wi | on Sameastef GCB : Gas Circuit Breaker
L ELlE N . !
! | | » 1BT4 HH=— T | LA  :Lightning Arrester
IBT3 IBT2 IBT1 20RO .
33MVA(ONAF) ,\?\ 25MVA(ONAN) ,\7\ 50MVA(ONAN) i‘;“z",Zg){fQAN’ TR . TranSfOrm.er .
sty e ,i\;ﬁ) oy satves e K. $) e P L, VCB : Vaccum Circuit Breaker
Ve O o K st Ynaost VD  :Voltage Detector
| | socr ‘ | VT  :Voltage Transformer
} } i Lo ¢ 25  : Synchronism Check
| | = | on 27  :Undervoltage relay
! ! T | 49  :Thermal Overload relay
| | b— 50 : Overcurrent relay (Instantaneous)
} } et o p— 50BF : Overcurrent relay (Breaker Failure)
| | b— 51 : Overcurrent relay (Inverse time)
\]1 \]1 ! o ‘ | acs I 59  : Overvoltage relay
J d Ls e %1 79 Auto Recloser
= = = - = \ \ i _ 85  : Carrier Receiver Relay
| _I__;___.____ﬁ"_“ﬁw_%bﬁ’ _____ S G e __ _ __, NeoeVBWba _ _ _ __ ___ _________ — — —| . .
| ! ! T T ‘I X 87B : Bus Differential relay
I e I y \ A [ oty e o 87T : Transformer Differential relay
acs | | ;\ acs ,:\ 90 :Regulating Device relay
v iy 1 g \ A ‘ \ N - Neutral circuit
H W \ \
| O ! or 1
U [ s L L L
fonre m R 9 ponrme 1. — — — — — — — —
| Lilongwe A Lilongwe C
34 wH:E-——-! (Aread8) (Barracks) From A
| | — { _ 400/230V AC Distribution Panel
i | i
| ! |
Tor 6o Busbar yT 3, TIA, T1B é | from 66KV Busbar VT
6&% @ L i
| Bg CT: 500/1,
‘ s b b e Y e :
= v S . I wes—g e I o .| | '
o o ece
= vigsae o | WA rosw |
el 8 8 \ Lapan R ahelen
PF r——. == r—— PF
‘ 'AC 400/230V OUT
- - o
| cr | cT 110V DC Charger 48V DC Charger l |
- P--— - o frrilom ?
()____ {)____ ()____ MCCB MCCB
\ \ \
! 1 Bl ! Ve Ve 1 ! e % % !
os Nos Rectifer Rectiter
| 84] B — — — | 33KV Busbarl I — — — — No.2 11KV Busbar 12KV, 2000A vece vecs
! ! ! ! INo.1 11KV Busbar PE kA-2s
do  de de Je | | | | | s | | | #[-Q #-Q |
) ) ) ) TR T \QRRE o : v,
v=1 v=1 v=1 v=1 = = } } } forfeecertiessement Same as Left Same as Left AC 230V OUT
v M- M M 14 14 14 14 14
Dowa  Mchinji Aread7 Area25 v v v v v or b— p— b—
Kanengo  Area 25 KIA  Kanengo  Area25 ol < 1
TTC  Lumbadzi . ES s P s P s P . ACSwitch  Tr  Inverter
Salima Road O I~ T~ T~ T~— :
[t | o VD >4 VD >4 VD >4 MCCB\*MCCRY MCOB! . i Blﬁ;;ﬁgs MCCB\MOCB :Ao::ag Bi,?;;ﬁgs
V V V V DC 110V OUT DC 48V OUT |
Salima Area 28 Area 43,12 KIA Diesel | AC 230V IN >
Road Area 11,10 Generator
110V DC Distribution Panel
MCCB
| MCCE \¥ . i |
I DC 110V OUT |
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : | DESIGNEDBY: |DATE: DRGNO:
Fkkkkk Fkkkkk Fkkkkk KG-ES-01
THE PROJECT FOR CONSULTANTS: SCALE:

IN LILONGWE CITY IN THE REPUBLIC IN MALAWI

IMPROVEMENT OF SUBSTATIONS

KANENGO

Kanengo Substation Single Line Diagram

wc YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN
@ West Japan Engineering Consultants, Inc.

(if only A3)




<
2
|
3 3
= 2 °
. 131,900 |
_r W 1 | | 1 1 1 1 -
s g 2 S L= = =0
e o o e 56 o 2
b g
ggtxa e =] =l =l =] =l =] =] =l $\_ =] :
B OH H e nofoor ] ! ! ! e
i 5 i fi—t fi— i fi—t fi— || s
= H B e . % 1
T £y Y R 7
+H  |fovos wolvia | EDJ% e ] &
3KV CB 1 1 3
v f 1r (‘R D i = [ 132/66 kV TR 132/11 kV TR =
132/§6 kV TR 132/86 kv TR BT (T4T, Temporary Use)
thy  [fovon (IBT3) (1BT2) S —F— _
AN L)
66kV SWITCHYARD \ \ \ / / / o
§\ 66/11kV TR 66/11kV TR 66/33kV TR 66/11kV TR =
(T1B) (T1A) (Temporary Use) (Out of Services) h
o RN a9y - v g
| e e ] :
s B ]
‘ H oo = ol s :,
g 7 g
st oo [ el b —!
st [ oo oY oo =
LEGEND . o A S"“) S"‘J ) s""’? S"“) sg
. H B | § L L §
CB : C.IFCUIt Bre?ker . [] E f—° % e
DS : Disconnecting Switch S I/ N/ g
ES : Earthing Switch g ] § | " v
CT : Current Transformer o @) ; e Ef%
VT : Voltage Transformer e g
LA : Lightning Arrester s s Jf‘é
SC : Capacitor Bank 1L | il
SP : Station Post Insulator Eu_f,:qﬁ 66/33kY TR ~ _
CH : Cable Head 0 (13 g
vV VUV vV VoV
TO LL'A TOLL'C
(Area 48) 2000 5617 (Barracks)
SROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : | DESIGNED BY : | DATE: DRGNO:
* % *kkkkhk *kkkhhk *kkAhhk KG-ES-02
THE PROJECT FOR Kanengo Substation CONSULTANTS : SCALE
IMPROVEMENT OF SUBSTATIONS KANENGO Existing Site Layout YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN 1:700
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI @ West Japan Engineering Consultants, Inc. (if only A3)




3000 200 4760 94000 0 Gofowor
5500 5500 5500 3575 | 20t s3f5 _ soo0 5000 z?nn | 2800 ss0 5500 5500 7500
pgoo] [T | [2bod]
" ’7 (LT‘HM 132k SWITC%YARD L\ %‘
. K] | | Iz |
H ' = -
|3 . A = =R . m a7
HH g = 1 W%ﬂ S
J J il l ‘%l
é 1 & gl
Imnl Imni Innl ImNl ImNl Iy ImNi %
[miin} [miin} [miin} [miin [miin} W |miin) [miin} =+
28001960
P fuunl fuunl fuiinl fuinl fuinl f i fuinl il
[} [ sl s [all} i) [t} e
5 ; |sswor| + 4 & . L L o = g
N i i E E E T . T F
1 \
=] Imnl Imnl Imnl Imnl ImNi Iyl Nl =
|miin) [miin [miin [miin} [miin [miin} |miil) [miin §
o
33KV CT| [an il il ) [ ) il ) il ) i ) Innnl
33kV CB| i) [} s s} s} [mial} [l [miill) E
s p = .
WASTES FACILITY o g
al I ] i Bl b
) T a1 = 2 =
o D:‘U_ g
| )= =
33kV SWITCHYARD kv o0 [— .
= ] ESFQ g o
one = ] = = .
Overhead. Fuel Y & 1/ N
Service Tan
132/66)
9 T
Overhead Fuel Underground
m Service Ton Fuel Tank
11000 7300 11000 750 ||
! \‘ L [
= |
66kV SWITCHYARD | “ 3|
66, Tl KV Tl 66/11kV TR [ E
(T1B) (T1A) (T2A) L
N i . T s ] =
A % g] ! A / || \‘ gl
. f PRSI S rE R |
- =l || =
] E
500 2500 | 2500 2500 2500 | 2500 2500 2500 2500, L - \‘ “ T E
1 \ ||| EI
\ ] B
KKK
DR ) *K
L Et i
— s & oo -
; - oy s os g
g o6y o8 Sie
g ooy 0T 13
L I I g
K » T B——g
- T T S
g . L =R §I
56/33kV TR~ T 66/33KV TR B <~
(T38) |2 L I (T3)
S [\ g
— o
10000 30500 20000 10500
91350
v vV Vv
ToLLC
(Barracks)
PROJECT LOCATION APPROVED BY : | CHECKED BY : | DESIGNED BY: | DATE: DRG NO :
** KKKk *khhkhk *hkhhkhk KG-ES-03
THE PROJECT FOR CONSULTANTS: SCALE:

IMPROVEMENT OF SUBSTATIONS
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI

KANENGO

Kanengo Substation
Site Layout Plan

YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN
@ West Japan Engineering Consultants, Inc.

1:700
(if only A3)




MV UG Cables

for outgoing
Feeders
LEGEND :
4005 500 5 1200 1200 1200 1200 1400 ! V UG Gables STR: Station Service .Transformer
! f TR S CP : Control & Protection Panel
I om €c. WS : Work Station
} SCP : Substation Control Panel
Q/ ‘ Q/ Telecom : Telecommunication Panel
I | AC D/B : AC Distribution Board
DC D/B : DC Distribution Board
e H | Bat CH : Battery Charger
74@ T — _ T T ~ — — I I - — @» Bat : Battery
! ! UPS : Uninterruptible Power Supply
& r = 1 o H.H : Hand Hole
b | SWITCHGEAR ROOM = DG : Diesel Generator
§ o @ § Printer| WS2 | WSI1 = TR : Transformer
=S S = 8 M MV : Medium Voltage
=k = T aj Q Q Incoming S UG: Undergroulnd
= = — TR(TZA) e AVR : Automatic Voltage Regulator
o S S o .
ol S SERVICE ROOM < - 2 CONTROL ROOM Feederl = ———: Out of Scope
e - I o (FREE ACCESS FLOOR) -
“ 5 ] b Feeder2 | S
s 2 N . ”
Z > o [ o i N > DG S
o o o =0
g S g = SIS ©y S
=1 8 TR ==
= 800 = = 22 L gs (STR2) 3
O o N o 18% !
8 | AcDB | S S of T2 s Feeder3 o
e = = — = —— 5oy oy Ll = = 2
= 6001 2700 1 1700_180Q OO,: = 877} ”*} o | Feeder4 —
S | 48V Bat | % By I 15 S | -
[ Ne] —
(@) —a f— m | (@)
ol © 1800 _| 3600 L SN s L co
S| 2 \ e >~ ™
o = BATTERY ROOM S I N \ N
- S o %L_’ ~— [ @ =
S 110V Bat 1 = S S S
: i &l
[ [
3500 1900 8 2000 800 | 1600 001800 2250 1550
0000 /000 6000
19000
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : | DATE: DR?(I(\-I;OE:S o
THE PROJECT FOR Kanengo Substation Control Building CONSULTANTS:: SCALE:
IMPROVEMENT OF SUBSTATIONS KANENGO YACHIYO ENGINEERING CO,, LTD. TOKYO, JAPAN 1:100

IN LILONGWE CITY IN THE REPUBLIC IN MALAWI

Layout Plan

@ West Japan Engineering Consultants, Inc.

(if only A3)




Telephone _l Telecom panel Existing Panel
. Media Media . .
PBX |— Multiplexer ™ Converter Converter Multiplexer {>To National control center (Blantyre)
Telephone —I
Ethernet
IEC 60870-5-101/104 W
- RS232C
Splitter
GPS Antenna
LC Laptop PC Alarm & Event Laser LC
Substation control Panel 1 Display for Maintenance Impact Printer Printer Display Substation control Panel 2 Substation control Panel 3
Network A Hot Standby(Future) 4 A P Network | _
Gateway1 Gateway2 I~} BUZZER
A v - A A H
[}
y [}
Work Station 3 Work Station : ANNUNCIATOR|
Main 3 Back up :
| 1 | | P 1
| 1 IEC 61850 | 1
: Ethernet SW : : Ethernet SW : GPS
1
1
Common
BCU
[ ] [ ]
: Ethernet SW : : Ethernet SW :
AVR Panel 132/66kV IBT1 Transformer 132/66kV IBT1 Transformer 132/66kV IBT4 Transformer 132/66kV IBT4 Transformer 66/11kV T2A Transformer 66/33kV T3B Transformer 66/33kV T3B Transformer
For 132/66kV TR Primary side Control Secondary side Control Primary side Control Secondary side Control Control and protection Primary side Control Secondary side Control
and Protection Panel and Protection Panel and Protection Panel and Protection Panel Panel and protection Panel and Protection Panel
AVR : Automatic Voltage Regulator
| | | | [ | [ | [ | [ :Ladoyaa
Multimeter Multimeter Multimeter Multimeter Multimeter Multimeter Multimeter -
for IBT1 LC : Liquid Crystal
LTC : Load Tap Changer
AVR BCU BCU BCU BCU BOU BCU BCU
for IBT2
——-—:0ut of Scope
AVR Relay elay Relay elay P-Relay Relay P-Relay
for IBT3
AVR AVR AVR
for IBT4 for T2A for T3
AVR
for T3B
Vg\Y
I\ LI\ 7T\ Vg\Y LI\ LI\
11kV
Switchgear
LTC of LTC of 132KV 66KV 132KV 66KV 66KV 66KV LTC of 33kV for T2A
1BT2 IBT3 L-‘FBCT? Equipment Equipment L‘-ECT? Equipment Equipment U{SAOf Equipment L-l%%é)f Equipment T3 Equipment BCUs
(Existing) (Existing) for IBT1 for IBT1 for IBT4 for IBT4 for T2A for T3B (Existing) for T3B with P-Ry
__Mulumeters
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : | DATE: DRG NO:
** KKKk *khhkhk *hkhhkhk KG-ES-05
IM PROV-ll-EI_I'\/IEEPNR'IE)(J)EFC;-UFBOSI?I'ATIONS KANENGO Kanengo Substation CONSULTAWNTS : A
. YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI SCADA System Architecture G ' '
N  West Japan Engineering Consultants, Inc. (if only A3)




LEGEND :

. Circuit Breaker
: Disconnecting Switch

: Current Transformer

CB

DS

CT

CVT : Capacitor Voltage Transformer

LA
GW

. Lightning Arrester
: Grounding Wire

— ———: Out of Scope

!

ulep
Jeqsng AM¢E L

Sa Megl

Sa Megl

SYSELEN
Jeqsng AX¢E L

a0 Me€l

10 Me€l

1AD McEl
Anuer) Jspun

V1 MCEL

(v 'L1gD)
gl AMLL/99/2€1

V1 A199

8 g
L0 >
OE.. =
NGE ,m
e¥lz =
o |3

2
i3

p <
m S
L O/C
T
5 | 5%

R g
¢ 8
S| BS
Dyl 32
g S S
cFl 9®
7 | 5%
[a) b oo
W 8
3
5 2 s
BH by
af| &
2| S %
27| §¢
o S
O
.. n 2
S mm.c
m Z
a <
=
w i
2% 15
o %]
o z
& o
< (]
-
O
2
o
S
a
()
<
-
G
S
)
o
o
O
N
c
o
2
(4]
)
(%]
o)
>
n
O
)
c
3]
c
©
¥
1]
|
=
T
(@]
O
<
w
<
<
¥
z
©)
T
<
%)
o)
-
<
|
<
MM
=
- O
£z
o
)
Qo
O w
SR
w Y ow
= O T
S ¢ &
a &z
i
>
I2E
> 0O
mE
g =
=2
[ (@)
3 =
& =
e =
x =




Legend

— — — : Out of scope of the project
Legend

CH : Cable Head

CT  : Current Transformer

CVT : Capacitor Voltage Transformer
DS : Disconnecting Switch
ES : Earthing Switch
GCB : Gas Circuit Breaker
LA : Lightning Arrester
From A TR : Transformer
] . .
{ _400/230V AC Distribution Panel VCB : Vaccum Circuit Breaker
VD : Voltage Detector
BUNDA VT  :Voltage Transformer
+ AREA48 25  : Synchronism Check
CVT 0.5 3P -
N 27 :Undervoltage relay
e ‘ 49  : Thermal Overload relay
1 5 o = L@ 50  : Overcurrent relay (Instantaneous)
Mo e & = 50BF : Overcurrent relay (Breaker Failure)
L 51 : Overcurrent relay (Inverse time)
B 7S p— .
‘ AC 400/230V OUT S AOT: = - 59 : Overvoltage relay
‘ Bt St ! Same as Left 79  : Auto Recloser
110V DC Charger 48V DC Charger B— l D— 85 - Carrier Receiver Relay
zf : 1010100 CJON: — 87B : Bus Differential relay
MCCB MCCB e ‘ ‘ . .
. 87T : Transformer Differential relay
] 90  : Regulating Device relay
o 28, o\ N : Neutral circuit
Rectifier Rectifier e
No.1 66KV Busbar No.2 66KV Busbar
MCCB MCCB
B I a— ¢ T e 6B —@It% R
v CVT 0.5 3P 2o e Z = CVT 05 3P
0 /1107110 @0 110/ 110
Invert MCCB AR @_] GCB | Rl
nverter |
AC 230V OUT, . ‘
from 66KV Busbar VT
g:ﬂ-g 1A 50011A
§Btboseanmx - 3 ehbosraop
. AC Switch ~ Tr Inverter LA i LA i
> I N SR o Tom s sty o Tom s sty
l 700 Ah l 300 Ah cion -
LY Batteries LECIN) Batteries HE i
SR o e
AC 2300 IN DC 110V OUT DC 48V OUT i%?:v; E;é 1.42% - oéuxa‘gg o 3%?: S‘szw 25%
> s00/1A. 8
110V DC Distribution Panel BgCT ? Ngum\ BgCT BgCT: ? Ngu‘,a\ BgCT
2,500/1A, 5P20 2500/1A, 5P20 800/1A, 5P20 S00/1A, 5P20
MCCB VOLTAGE REGULATION] LA VOLTAGE REGULATION]
vy & 1 A i i ey L B
17 wl S 11kV Switchgears ] VJ;%S SJ;E' i
DC 110V OUT PE PE x
%
Shna [ ¢ | am b ]
0.5/5P20/5P20 i N \_v‘ \L M@m i 0.5/5P20/5P20 i Mu‘:mwi
VCB:
1230 33kV Switchgears
11KV Busbar 12kV, 2000A 33KV Busbar 36kV, 800A
PF kA-2s kA-2s él—ﬂ‘
o PR PRENCC
VT 05 3P VT 05 3P €S S
S el j j
3 3 3
for Feeder Pratection VOB Y;E\? 6308 2 :“' [:ﬁ Pratection
§—— for Feeder Measurement kA2 26kAds A o .
Same as Left | Same as Left | Same as Left | Same as Left | Same as Left Same as Left Same as Left Same as Left Same as Left
1 Tue ¢ - - - - g prwssmw G = -
O : s P— s P— s P— s P— s P— s P— s P— co ——Same as Left V)
[ J I~ 1~ I~ T~ 1—~—1 T~ T~ [25] i—~— 5] a——e wipete|
VD >4 VD >4—4 VD >+ VD >—4 VD >4—4 VD >+ VD H——CD— VD H—4—CD)— VD H— VD > VD > VD H
‘-Vv \'Vv ‘-\/1 V \'Vv ‘-\/1 V ‘-Vv P Erd ‘-\47 \'\7
Old Town Area 3 Kawale Game  Water mains  Area 3 Diesel Engine Diesel Engine 11KV Cabdes K.C.HS/S Area 47 New Feeder 1
Falls Maula commercial Area 36 Generator 1 Generator 2 A A
area a Station TR(STR)
300KVA
&) itr-zon
\V
v
ToA
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : DATE : DRG NO:
Fkkkkk Fkkkkk Fkkkkk OT-ES-01
THE PROJECT FOR CONSULTANTS: SCALE:

IMPROVEMENT OF SUBSTATIONS
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI

OLD TOWN

Old Town Substation Single Line Diagram

wc YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN
@ West Japan Engineering Consultants, Inc.

(if only A3)




BOUNDARY

TOWER

MONO RPQLE TOWER \

MONO POLE TOWER

MONO POLE TOWER

PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : DATE: DRG NO:
Kk KkxhAk Fhkxhk Fhkxhk OT-ES-02
THE PROJECT FOR . .
Old Town Substation CONSULTANTS: SCALE:
IMPROVEMENT OF SUBSTATIONS OLD TOWN Site Plan YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN 1:1000
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI @ West Japan Engineering Consultants, Inc. (if only A3)




59,250
17,250 20,000 22,000 N
_ Fence ( Scope of BUYER) _ _ _ _ _ _ _ _ _ _
,-; 66kV BUNDA LINE ( Scope of BUYER) 66kV AREA 48 LINE ( Scope of BUYER) . LEGEND :
i 12,000 _ 5000 /| 5000 )/ /10,000 "/ 12,000 5,000 S CB : Circuit Breaker
i . . .
'/,,' r / b b DS : Disconnecting Switch
/ & Jovt [/ K / ES : Earthing Switch
1/05 / / / / =] CT : Current Transformer
fe] .
r A / / N CVT : Capacitor Voltage Transformer
o . .
4 \ f ! el s S LA : Lightning Arrester
T A{ﬁ -~ TR p STR: Station Service Transformer
1500 | F ] SP : Station Post Insulator
N,
T = BS : Bus Support
1,050 o EM : Earth Mast
CB (L15) CB (L25) T ’ . .
% GW : Grounding Wire
SF Ps L7 LF Ps (L27) o
1,500 BS DS (S19) — ps 518 1,500 1,500 BS CVT §
U U . <
SP |SP ISP o o L Pipe Bus|SP [SP [SP g
pe B % S
o ol 5
- <| <
DS (H17) DS (H27) O
S
=]
CB (H10) CB (H20) i
cT 25
, I 2y |2
! 1,050 1,050 1,050 1,050 o
/ 1 — 3
i WSS EM T | EM <~
i S H H|ITRI QW aw 3 1 TR2
i e @% 66/11kV :[L mamsw
/ 14,300 \ 5,400 \ 7,300 7,300 | 5400 | 14,300
.’}’ 6,010 27,000 27,000 5,000
i o
i ¥
i
f" MV UG Cables My UG Cables
i for outgoing from TR Sec.
i Feeders
i |
i}l Fence ( Scope of BUYER) Eence ( chpe of BUYER) B o B _
Jeate\ 3
(|Scope of BUYER)) ~
=
O»
o
Station "Batt i Serw‘"e Room ] ‘D S
TR Room Roo li| [‘ o iZ
L ——— el R B o= A
Wi &
| |
3,000] 3,000 | 4000 | sbqo | (9| |
14,000 2,000 22,000 tg— 15,197 6,500 9,500
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : | DATE: DRG NO:
* % *kkkkhk *kkkhhk *kkAhhk OT-ES-03
THE PROJECT FOR . - .
IMPROVEMENT OF SUBSTATIONS OLD TOWN Site Layout Plan YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN 1-300
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI @ West Japan Engineering Consultants, Inc. (if only A3)




12000 10000
30Q,300Q,800,800 800,800,800,800,800,800,380Q0,30Q0,800, 1600 35000 1200, 1200_ 1200_,_ 1800 _,800,30Q
MV UG|Cables MV UG Cables LEGEND :
Hp R b STR : Station Service Transformer
fo;:_ou;gomg, from TR Sec. CP : Control & Pro\il:ecction Panel
eedqders 'R WS : Work Station
A A A SCP : Substation Control Panel
: : : H/H Telecom : Telecommunication Panel
— AC D/B : AC Distribution Board
[ [ DC D/B : DC Distribution Board
A Bat CH : Battery Charger
‘ WT Bat : Batte
Fence = ay |/‘& : ‘H/H — ! - ( @ ! ] ‘ Fence UPS : Uningrruptible Power Supply
= B i A e R s 2 - .
g I ‘ 8 | 00 TR : Transformer
— | Q TL ¢ [ MV : Medium Voltage
© [Te) < ™ o~ — o —~ Tk - UG : Underground
= ® ® ® ® o) o | TR = % (@) (Bu ) o AVR : Automatic Voltage Regulator
% '8 8 '8 8 '8 '8 STR DG2|DGt1 § E g Printer| WS2 WSH TL CP ‘4, 8 BP : Busbar Protection Panel
— ol ol 0| 0| o o e | (Area48) O
! [ T T T B B S i _
yAN 7~ C O > TR1 @GP 8 ———: Out of Scope
S I SWITCHGJEAR ROOM “\ = ro P 66/1[T%V) =
= ! A CONTROL ROOM
E § 4800 800 800,800, 800,800,800 2400  H & (FREE ACCESS FLOOR) (66/33kV] =
| o
T ‘ Telecom o SCP2 BP %
[ o ™ o~ — | -]
= [ | o 5|5l sE8 % "
D i b I8 %l | S
- ERrarara: T ik = S| <
o be—ed | - S13200 _18001800(800(800 5600 1 N
O 2 T T T /
- mm ] ; Y und BTN e e
= _fRANsSFTo’EEEQ =T1B00_ 1800 ‘ 2400 < 00 = [oc Zfg/s| 4 s _
S\ i
— — \ 1400 H0Q| TowET [ CORRIDOR 1 o
= o Ups | S @Bs 0 ) P >
S | 48V Bat | S,
O A
% % | STR 8 ‘ BATTERY ROOM | SERVIC‘E ROOM § o @
Erl S 2l 3500 ‘ = S
- \ ; d A ¥ = ~ O||| SHOWER|| KITCHEN -
u o T [110V Bat.CH |48V'Bat.CH| © <]l room ROOM 3
o ‘ ) 110V B%t ‘ ooy N
— ) 5 = t
774:L|_T_‘ == Ql| - ‘Pﬁq:‘;f;ifl T 7J|:.:|L7 T = L? 7\ir—!7 A -
| [l
700[ 1200
90Q | 1200_] 900 (800 2200 1300170018001 1900 0O H9OO 52725 75
| 500
5000 5000 2000 4000 ‘ 5000 5000
22000
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : | DATE: DRG NO:
* % *kkkkhk *kkkhhk *kkAhhk OT-ES-04
||\/|PR0VTEI_|1/|EEPNRTo (J)EFC;-UFBOSI'RI'ATIONS OLD TOWN Old Town Substation T e e
Control Building Lavout Plan YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN .
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI 8y @ West Japan Engineering Consultants, Inc. (if only A3)




Telephone Telecom panel
PABX t— Multiplexer Optical Terminationl BOX ------------DTO National control center
Telephone —I
Ethernet
IEC 60870-5-101/104 W
e RS232C
GPS Antenna
LC Laptop PC Alarm & Event Laser LC
Substation control Panel 1 Display for Supervisory Operator Impact Printer Printer Display Substation control Panel 2 Substation control Panel 3
Network . Hot Standby(Future) A A P Network | _
Gateway1 Gateway2 ™} BUZZER
A pl A - i
[}
[}
Work Station [3 Work Station : ANNUNCIATOR|
Main ) Back up :
| 1 | | P 1
| 1 IEC 61850 | 1
: Ethernet SW : : Ethernet SW : GPS
1
1
Common
BCU
[ ] [ ]
: Ethernet SW : : Ethernet SW :
66kV BUNDA LINE 66kV AREA48 LINE 66kV BUS bar Control 66/11kV TR1 Transformer 66/33kV TR2 Transformer
Control and protection Control and Protection and Protection Panel Control and Protection Control and Protection
Panel Panel Panel Panel
ANNUNCIATOR ANNUNCIATOR ANNUNCIATOR ANNUNCIATOR Legend

Multimeter

BCU

BCU P-Relay

Multimeter

Multimeter

BCU

Multimeter

BCU

AVR : Automatic Voltage Regulator
BCU : Bay Control Unit

LC : Liquid Crystal

LTC : Load Tap Changer

———:0ut of Scope
AVR AVR
LI\ 7\ /]
. SSﬁV s mlsv
66KV 66KV witchgear witchgear
Bunda Areass B TR for TR Th2 for TR2
PROJECT LOCATION TITLE APPROVED BY : [CHECKEDBY: |[DESIGNEDBY: [DATE: DRGNO:
Fk *kkkhk *khkhk *khkhk OT-ES-05
THE PROJECT FOR Old Town Substation CONSULTANTS : SCALE :
IMPROVEMENT OF SUBSTATIONS OLD TOWN SCADA System Architecture YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN
IN LILONGWE CITY IN THE REPUBLIC IN MALAWI @ West Japan Engineering Consultants, Inc. (if only A3)




LEGEND :

CB Circuit Breaker
DS Disconnecting Switch
ES Earthing Switch
CT Current Transformer
CVT Capacitor Voltage Transformer
LA : Lightning Arrester
OPGW : Optical FiberGrounding Wire
OTB Optical Termination Box
— ———: Out of Scope
E}\‘%
F\]
|
% o0 = > < —
) O (&) g N - >
> > > s O > O
X X X O S >
s 5 °> 8 2
© © 2 o 8
T ©
[
o0
PROJECT LOCATION TITLE APPROVED BY : | CHECKED BY : DESIGNED BY : | DATE: DRG NO:
* % *kkkkhk *kkkhhk *kkAhhk OT-ES-06
THE PROJECT FOR CONSULTANTS : SCALE :
IMPROVEMENT OF SUBSTATIONS OLD TOWN Old Town Substation Scope of the Project YACHIYO ENGINEERING CO., LTD. TOKYO, JAPAN

IN LILONGWE CITY IN THE REPUBLIC IN MALAWI

@ West Japan Engineering Consultants, Inc. (if only A3)










GENERAL

EXTERIOR FINISHING SCHEDULE

BUILDING AREA 206.20m2 LOCATION SPECIFICATION
TOTAL FLOOR AREA 206.20m2 ROOF CONCRETE STEEL TROWEL ON PROTECTION CONCRETE WITH WELDED WIRE MESH
ASPHALT MEMBRANE WATER PROOFING
STRUCTURE REINFORCED CONCRETE
DRAIN ROOF DRAIN : CASTIRON ¢ 100mm DOWNSPOUT : PVC PIPE ¢ 100mm
WALL PAINT FINISH (A.E.P) ON 150mm THK.
CONCRETE BLOCK WITH MORTAR STEEL TROWEL 25mm THK.
COLUMN FINISH (A.E.P) ON MORTAR STEEL TOROWEL 25mm THK.
BEAM FINISH (A.E.P) ON MORTAR STEEL TOROWEL 25mm THK.
TERRACE CONCRETE STEEL TROWEL
INTERIOR FINISHING SCHEDULE

ROOM NAME

FLOOR

BASEBOARD

WALL

CEILING

REMARKS

SWITCHGEAR ROOM

CERAMIC TILE 300 X 300

ON MORTAR BED FINISH 50mm THK.

PAINT FINISH(E.P)
MORTAR STEEL TROWEL 20mm THK.
ON 150mm THICKNESS CONCRETE BLOCK

PAINT FINISH(E.P)

MORTAR STEEL TROWEL 20mm THK.

ON 150mm THK. CONCRETE BLOCK

PAINT FINISH(E.P)
EXPOSED CONCRETE

AIR CONDITIONING, ROOM NAME PLATE
FIRE EXTINGUISHER 1 SET,
VENTIRATION FAN

CONTROL

ROOM

FREE ACCESS FLOOR H=300
ANTISTATIC VINYL TILE FINISH

VINYL TILE H=100

DITTO

COSMETIC GYPSUM BOARD 9.5mm THK.
WITH ALUMINUM SUSPENDED FRAME

AIR CONDITIONING, ROOM NAME PLATE
FIRE EXTINGUISHER 1 SET,
VENTIRATION FAN

BATTERY ROOM

CERAMIC TILE 300 X 300 PAINT FINISH(E.P) DITTO DITTO AIR CONDITIONING, ROOM NAME PLATE
SERVICE ROOM ON MORTAR BED FINISH 50mm THK. MORTAR STEEL TROWEL 20mm THK. FIRE EXTINGUISHER 1 SET,
ON 150mm THICKNESS CONCRETE BLOCK VENTIRATION FAN
DITTO DITTO DITTO DITTO AIR CONDITIONING, ROOM NAME PLATE

FIRE EXTINGUISHER 1 SET,
VENTIRATION FAN

NOTES

THK. : THICKNESS

ROOM NAME PLATE :

MATERIAL SHALL BE PLASTIC PLATE 5.0mm THK.
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GENERAL

EXTERIOR FINISHING SCHEDULE

LOCATION

SPECIFICATION

CONCRETE STEEL TROWEL ON PROTECTION CONCRETE WITH WELDED WIRE MESH
ASPHALT MEMBRANE WATER PROOFING

ROOF DRAIN : CASTIRON ¢ 100mm DOWNSPOUT : PVC PIPE ¢ 100mm

PAINT FINISH (A.E.P) ON 150mm THK.
CONCRETE BLOCK WITH MORTAR STEEL TROWEL 25mm THK.

FINISH (A.E.P) ON MORTAR STEEL TOROWEL 25mm THK.

FINISH (A.E.P) ON MORTAR STEEL TOROWEL 25mm THK.

BUILDING AREA 276.00m2

TOTAL FLOOR AREA 276.00m2 ROOF

STRUCTURE REINFORCED CONCRETE
DRAIN
WALL
COLUMN
BEAM
TERRACE

CONCRETE STEEL TROWEL

INTERIOR FINISHING SCHEDULE

ROOM NAME FLOOR BASEBOARD WALL CEILING REMARKS
CERAMIC TILE 300 X 300 PAINT FINISH(E.P) PAINT FINISH(E.P) PAINT FINISH (E.P) AIR CONDITIONING, ROOM NAME PLATE
SWITCHGEAR ROOM ON MORTAR BED FINISH 50mm THK. MORTAR STEEL TROWEL 20mm THK. MORTAR STEEL TROWEL 20mm THK. EXPOSED CONCRETE FIRE EXTINGUISHER 1 SET,
ON 150mm THICKNESS CONCRETE BLOCK ON 150mm THK. CONCRETE BLOCK VENTIRATION FAN
FREE ACCESS FLOOR H=300 ~ DITTO COSMETIC GYPSUM BOARD 9.5mm THK. AIR CONDITIONING, ROOM NAME PLATE
VENTIRATION FAN
CERAMIC TILE 300 X 300 PAINT FINISH(E.P) DITTO PAINT FINISH (E.P) FIRE EXTINGUISHER 1 SET,
STATION TRANSFORNER ROOM ON MORTAR BED FINISH 50mm THK. MORTAR STEEL TROWEL 20mm THK. EXPOSED CONGCRETE ROOM NAME PLATE
ON 150mm THICKNESS CONCRETE BLOCK VENTIRATION FAN
DITTO DITTO DITTO COSMETIC GYPSUM BOARD 9.5mm THK. | AIR CONDITIONING, ROOM NAME PLATE
BATTERY ROOM WITH ALUMINUM SUSPENDED FRAME FIRE EXTINGUISHER 1 SET,
VENTIRATION FAN
DITTO DITTO DITTO DITTO AIR CONDITIONING, ROOM NAME PLATE
SERVICE ROOM FIRE EXTINGUISHER 1 SET,
VENTIRATION FAN
DITTO DITTO DITTO DITTO VENTILATION FAN , KITCHEN SINK SET
KITCHEN ROOM
DITTO CERAMIC TILE 300 X 300 DITTO VENTILATION FAN , MIRROR
TOILET _— ON MORTAR BED FINISH 30mm THK. TOILET PAPER HOLDER, WASH BASIN
ON 100 or 150mm THK. CONCRETE BLOCK URINAL, ROOM NAME PLATE
DITTO DITTO DITTO SHOWER HEAD
SHOWER ROOM _—
NOTES
THK. : THICKNESS
ROOM NAME PLATE : MATERIAL SHALL BE PLASTIC PLATE 5.0mm THK.
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7. REFTEMOTERE

- —
K1 WRVIEBHICETEE T4 —F—DFERE

[MVA]

Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033/ 2034 2035

Very high 76.91763| 84.60939| 99.31418 108.3755 118.203| 128.8732| 140.4705( 153.0874( 166.8261| 181.7987| 198.1284| 215.9512| 235.4163| 256.6878( 279.9465( 305.3911| 333.2401| 363.7341

High 76.91763 85.68348| 92.50761| 97.39796( 102.4628| 107.7109| 113.1514| 118.794| 124.6486| 130.726| 137.0373| 143.5941| 150.4088| 157.4942| 164.8639| 172.532| 180.5136| 188.8242

Base 76.91763| 84.41714| 89.87363| 93.28882| 96.76446| 100.3024| 103.9044| 107.5725| 111.3087| 115.1149| 118.9933| 122.9461| 126.9755| 131.0837| 135.2732| 139.5464| 143.9058| 148.3539

10% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

66kV 35.476| 39.0236| 42.92596| 47.21856| 51.94041| 57.13445| 62.8479| 69.13269| 76.04596| 83.65055| 92.01561| 101.2172| 111.3389| 122.4728| 134.7201| 148.1921| 163.0113| 179.3124

L15 26.376| 29.0136| 31.91496| 35.10646( 38.6171| 42.47881| 46.72669| 51.39936| 56.5393| 62.19323| 68.41255| 75.25381| 82.77919| 91.05711| 100.1628| 110.1791| 121.197| 133.3167

L25 9.1 10.01| 11.011| 12.1121| 13.32331| 14.65564| 16.12121| 17.73333| 19.50666| 21.45732| 23.60306| 25.96336| 28.5597| 31.41567| 34.55723| 38.01296 41.81425| 45.99568

33kV 19.30213| 26.83234| 32.45558| 34.79113| 37.36025| 40.18627| 43.2949| 46.71439| 50.47583| 54.61341| 59.16475| 64.17123| 69.67835| 75.73618| 82.3998| 89.72978| 97.79276| 106.662

105 3.365499| 3.702049| 4.072254| 4.47948| 4.927428| 5.42017| 5.962188| 6.558406| 7.214247| 7.935672| 8.729239| 9.602163| 10.56238| 11.61862( 12.78048| 14.05853| 15.46438| 17.01082

205 6.533028| 7.186331| 7.904964| 8.695461| 9.565007| 10.52151| 11.57366| 12.73102| 14.00413| 15.40454| 16.94499| 18.63949| 20.50344| 22.55379| 24.80916| 27.29008| 30.01909|  33.021

305 3.92867| 4.321537| 4.753691| 5.22906| 5.751966| 6.327163| 6.959879| 7.655867| 8.421454( 9.263599| 10.18996| 11.20895| 12.32985| 13.56284| 14.91912| 16.41103| 18.05213| 19.85735

405 5.474931| 6.022424| 6.624667| 7.287133| 8.015846| 8.817431| 9.699174| 10.66909| 11.736| 12.9096| 14.20056| 15.62062| 17.18268| 18.90095| 20.79104| 22.87015| 25.15716| 27.67288

505 0 5.6 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1

11kV 22.1395| 22.99338| 23.93264| 26.36583| 28.90234| 31.5525| 34.32768| 37.24037| 40.30433| 43.53469| 46.94809| 50.56282| 54.39903| 58.47886| 62.82667| 67.46926| 72.43612| 77.75965

2L5 3.503423| 3.503423| 3.503423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 7.703423| 7.703423| 7.703423

3L5 2.451064| 2.451064| 2.451064| 2.451064| 3.851064| 3.851064 3.851064| 3.851064| 3.851064| 3.851064| 5.251064| 5.251064| 5.251064| 5.251064 5.251064| 5.251064| 6.651064| 6.651064

415 2.237928| 2.461721| 2.707893| 2.978682| 3.27655| 3.604205| 3.964626| 4.361089| 4.797197| 5.276917| 5.804609| 6.38507| 7.023577| 7.725934| 8.498528| 9.348381| 10.28322| 11.31154

5L5 1.238853| 1.238853| 1.238853| 1.238853| 1.238853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 4.038853| 4.038853| 4.038853| 4.038853| 4.038853| 4.038853| 5.438853

6L5 3.316929 | 3.316929| 3.316929| 3.316929| 3.316929| 3.316929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 6.116929| 6.116929| 6.116929| 6.116929| 6.116929| 6.116929

7L5 4.888807| 5.377688| 5.915456| 6.507002| 7.157702| 7.873473| 8.66082| 9.526902| 10.47959( 11.52755| 12.68031| 13.94834| 15.34317| 16.87749| 18.56524| 20.42176| 22.46394| 24.71033

8L5 1.132285 | 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 2.532285| 2.532285( 2.532285| 2.532285| 2.532285| 2.532285| 3.932285| 3.932285| 3.932285| 3.932285| 3.932285

9L5 1.958187 | 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 4.758187| 4.758187| 4.758187| 4.758187

10L5 1.412026| 1.553229| 1.708551| 1.879407| 2.067347| 2.274082| 2.50149| 2.751639| 3.026803| 3.329483| 3.662432| 4.028675| 4.431542| 4.874697 5.362166| 5.898383| 6.488221| 7.137043

2L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6 6

3L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6

5L5 2 2 2 2 2 2 4 4 4 4 4 4 6

6L5 2 2 2 2 2 2 4 4 4 4 4 4

8L5 2 2 2 2 2 2 4 4 4 4 4

9L5 2 2 2 2 2 2 4 4 4 4

5% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

66kV 35.476| 37.2498| 39.11229| 41.0679| 43.1213| 45.27736| 47.54123| 49.91829| 52.41421| 55.03492| 57.78667| 60.676| 63.7098| 66.89529| 70.24005| 73.75206| 77.43966| 81.31164

L15 26.376| 27.6948| 29.07954| 30.53352| 32.06019| 33.6632| 35.34636| 37.11368| 38.96936( 40.91783| 42.96372| 45.11191| 47.36751| 49.73588| 52.22268| 54.83381| 57.5755| 60.45428

L25 9.1 9.555| 10.03275| 10.53439( 11.06111| 11.61416| 12.19487| 12.80461| 13.44484| 14.11709| 14.82294| 15.56409| 16.34229| 17.15941| 18.01738| 18.91825| 19.86416| 20.85737

33kV 19.30213| 25.86724| 30.3806| 31.44463| 32.56186| 33.73495| 34.9667| 36.26003| 37.61804| 39.04394 40.54113| 42.11319| 43.76385| 45.49704| 47.3169| 49.22774| 51.23413| 53.34083

105 3.365499| 3.533774| 3.710463| 3.895986| 4.090786| 4.295325| 4.510091| 4.735596| 4.972375| 5.220994 5.482044| 5.756146| 6.043953| 6.346151| 6.663459| 6.996632| 7.346463| 7.713786

205 6.533028| 6.85968| 7.202664| 7.562797| 7.940937| 8.337984| 8.754883| 9.192627| 9.652258| 10.13487| 10.64161| 11.1737| 11.73238| 12.319| 12.93495| 13.5817| 14.26078| 14.97382

305 3.92867| 4.125104| 4.331359 4.547927| 4.775323| 5.014089| 5.264794| 5.528034| 5.804435| 6.094657| 6.39939| 6.719359| 7.055327| 7.408094| 7.778498| 8.167423| 8.575795| 9.004584

405 5.474931| 5.748678| 6.036111| 6.337917] 6.654813| 6.987553| 7.336931| 7.703778| 8.088967| 8.493415| 8.918086| 9.36399| 9.832189| 10.3238| 10.83999| 11.38199| 11.95109| 12.54864

505 0 5.6 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1

11kV 22.1395| 22.56644| 23.01473| 24.88542| 26.77966| 28.6986| 30.6435| 32.61564| 34.61638| 36.64716| 38.70948| 40.80492| 42.93513| 45.10185| 47.3069| 49.55221| 51.83979| 54.17174

2L5 3.503423| 3.503423| 3.503423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 7.703423| 7.703423| 7.703423

3L5 2.451064| 2.451064| 2.451064| 2.451064| 3.851064| 3.851064| 3.851064| 3.851064| 3.851064| 3.851064| 5.251064| 5.251064| 5.251064| 5.251064| 5.251064| 5.251064| 6.651064| 6.651064

415 2.237928| 2.349824| 2.467316| 2.590681| 2.720215| 2.856226| 2.999038| 3.148989| 3.306439| 3.471761| 3.645349| 3.827616| 4.018997| 4.219947| 4.430944| 4.652492| 4.885116| 5.129372

5L5 1.238853| 1.238853| 1.238853| 1.238853| 1.238853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 4.038853| 4.038853| 4.038853( 4.038853| 4.038853| 4.038853 | 5.438853

6L5 3.316929 | 3.316929| 3.316929| 3.316929| 3.316929| 3.316929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 6.116929 6.116929| 6.116929| 6.116929| 6.116929 6.116929

7L5 4.888807| 5.133247| 5.38991| 5.659405| 5.942375| 6.239494| 6.551469| 6.879042| 7.222995| 7.584144| 7.963351| 8.361519| 8.779595| 9.218575| 9.679503| 10.16348| 10.67165| 11.20524

8L5 1.132285 | 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 2.532285| 2.532285| 2.532285| 2.532285| 2.532285| 2.532285| 3.932285| 3.932285| 3.932285| 3.932285| 3.932285

9L5 1.958187 | 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 4.758187| 4.758187| 4.758187| 4.758187

10L5 1.412026| 1.482627| 1.556759| 1.634597| 1.716326| 1.802143| 1.89225| 1.986862| 2.086206| 2.190516| 2.300042| 2.415044| 2.535796| 2.662586( 2.795715| 2.935501| 3.082276| 3.236389

2L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6 6

3L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6

5L 2 2 2 2 2 2 4 4 4 4 4 4 6

6L5 2 2 2 2 2 2 4 4 4 4 4 4

8L5 2 2 2 2 2 2 4 4 4 4 4

9L5 2 2 2 2 2 2 4 4 4 4

3% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

66kV 35.476| 36.54028| 37.63649| 38.76558| 39.92855| 41.12641| 42.3602| 43.63101| 44.93994 46.28813| 47.67678| 49.10708| 50.58029| 52.0977| 53.66063| 55.27045| 56.92857| 58.63642

L15 26.376( 27.16728| 27.9823| 28.82177| 29.68642| 30.57701| 31.49432| 32.43915| 33.41233| 34.4147| 35.44714| 36.51055| 37.60587| 38.73405| 39.89607| 41.09295| 42.32574| 43.59551

L25 9.1 9.373| 9.65419| 9.943816| 10.24213| 10.54939| 10.86588| 11.19185| 11.52761| 11.87344| 12.22964| 12.59653| 12.97442| 13.36366| 13.76457| 14.1775| 14.60283| 15.04091

33kV 19.30213| 25.48119| 29.57763| 30.19196| 30.82472| 31.47646| 32.14775| 32.83918| 33.55136| 34.2849| 35.04045| 35.81866| 36.62022| 37.44583| 38.2962| 39.17209| 40.07425| 41.00348

105 3.365499| 3.466464| 3.570458| 3.677572| 3.787899| 3.901536| 4.018582| 4.13914| 4.263314| 4.391213| 4.52295| 4.658638| 4.798397| 4.942349| 5.09062| 5.243338| 5.400639| 5.562658

205 6.533028| 6.729019| 6.93089| 7.138816| 7.352981| 7.57357| 7.800777| 8.034801| 8.275845| 8.52412| 8.779844| 9.043239| 9.314536| 9.593972( 9.881791| 10.17825| 10.48359| 10.7981

305 3.92867| 4.04653| 4.167926| 4.292964| 4.421753| 4.554406| 4.691038| 4.831769| 4.976722| 5.126024| 5.279804| 5.438199| 5.601344| 5.769385| 5.942466| 6.12074| 6.304363| 6.493493

405 5.474931| 5.639179| 5.808354| 5.982605| 6.162083| 6.346946| 6.537354| 6.733475| 6.935479| 7.143543| 7.357849| 7.578585| 7.805942| 8.040121| 8.281324| 8.529764| 8.785657| 9.049227

505 0 5.6 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1

11kV 22.1395| 22.39566| 22.65951 24.33128| 26.01119| 27.69951| 29.39647| 31.10234| 32.81739| 34.54189| 36.27612| 38.02038| 39.77497| 41.5402| 43.31638| 45.10385| 46.90295| 48.71401

2L5 3.503423| 3.503423| 3.503423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 4.903423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 6.303423| 7.703423| 7.703423| 7.703423

3L5 2.451064| 2.451064| 2.451064| 2.451064| 3.851064| 3.851064 3.851064( 3.851064| 3.851064| 3.851064| 5.251064| 5.251064| 5.251064| 5.251064| 5.251064| 5.251064| 6.651064| 6.651064

415 2.237928| 2.305066| 2.374218| 2.445444| 2.518808| 2.594372| 2.672203| 2.752369| 2.83494| 2.919988| 3.007588| 3.097816| 3.19075| 3.286473| 3.385067| 3.486619| 3.591217| 3.698954

5L5 1.238853| 1.238853| 1.238853| 1.238853| 1.238853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 2.638853| 4.038853| 4.038853| 4.038853| 4.038853| 4.038853| 4.038853| 5.438853

6L5 3.316929 | 3.316929| 3.316929| 3.316929| 3.316929| 3.316929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 4.716929| 6.116929| 6.116929| 6.116929| 6.116929| 6.116929| 6.116929

7L5 4.888807| 5.035471| 5.186535| 5.342131| 5.502395| 5.667467| 5.837491| 6.012616| 6.192994| 6.378784| 6.570148| 6.767252| 6.97027| 7.179378| 7.394759| 7.616602| 7.8451| 8.080453

8L5 1.132285 | 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 1.132285| 2.532285| 2.532285 2.532285| 2.532285| 2.532285| 2.532285| 3.932285| 3.932285| 3.932285| 3.932285| 3.932285

9L5 1.958187 | 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 1.958187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 3.358187| 4.758187| 4.758187| 4.758187| 4.758187

10L5 1.412026| 1.454387| 1.498018| 1.542959| 1.589248| 1.636925| 1.686033| 1.736614| 1.788712| 1.842374| 1.897645| 1.954574( 2.013211| 2.073608| 2.135816| 2.19989| 2.265887| 2.333864

2L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6 6

3L5 2 2 2 2 2 2 4 4 4 4 4 4 6 6

5L5 2 2 2 2 2 2 4 4 4 4 4 4 6

6L5 2 2 2 2 2 2 4 4 4 4 4 4

8L5 2 2 2 2 2 2 4 4 4 4 4

9L5 2 2 2 2 2 2 4 4 4 4

[HT] ESCOM ~D i K v
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K2 A—IWFEOVEBRICBEITSE 74— F—DFERE

[MVA]
Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032] 2033 2034 2035
Very high 23.815| 26.1965( 28.81615| 31.69777| 34.86754| 38.3543| 42.18973| 46.4087| 51.04957| 56.15452| 61.76998| 67.94697| 74.74167| 82.21584| 90.43742( 99.48117| 109.4293| 120.3722
High 23.815| 25.00575( 26.25604| 27.56884| 28.94728| 30.39465( 31.91438| 33.5101| 35.1856| 36.94488| 38.79213| 40.73173| 42.76832| 44.90673| 47.15207| 49.50967( 51.98516| 54.58442
Base 23.815| 24.52945( 25.26533| 26.02329| 26.80399| 27.60811| 28.43636| 29.28945| 30.16813| 31.07317| 32.00537| 32.96553| 33.9545| 34.97313| 36.02232| 37.10299( 38.21608| 39.36257
10% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
33kV 380 5.7156| 6.28716| 6.915876| 7.607464| 8.36821| 9.205031| 10.12553| 11.13809| 12.2519| 13.47709| 14.82479| 16.30727 17.938| 19.7318| 21.70498| 23.87548| 26.26303| 28.88933
11kV 18.0994| 19.90934| 21.90027| 24.0903| 26.49933| 29.14926| 32.06419| 35.27061| 38.79767| 42.67744| 46.94518| 51.6397| 56.80367| 62.48404| 68.73244| 75.60569| 83.16625| 91.48288
1L5 4.022089| 4.424298| 4.866728 5.3534| 5.88874| 6.477614| 7.125376| 7.837913| 8.621705| 9.483875| 10.43226| 11.47549( 12.62304 | 13.88534| 15.27388| 16.80126| 18.48139| 20.32953
2L5 4.424298| 4.866728 5.3534| 5.88874| 6.477614| 7.125376| 7.837913| 8.621705| 9.483875| 10.43226| 11.47549| 12.62304| 13.88534| 15.27388| 16.80126| 18.48139| 20.32953| 22.36248
4L5 5.228716| 5.751587| 6.326746| 6.95942| 7.655362| 8.420899| 9.262989| 10.18929| 11.20822| 12.32904| 13.56194| 14.91814| 16.40995| 18.05094| 19.85604| 21.84164| 24.02581| 26.42839
5L5 4.424298| 4.866728 5.3534| 5.88874| 6.477614| 7.125376| 7.837913| 8.621705| 9.483875| 10.43226| 11.47549| 12.62304| 13.88534| 15.27388| 16.80126| 18.48139| 20.32953| 22.36248
5% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
33kV 380 5.7156| 6.00138| 6.301449| 6.616521| 6.947348| 7.294715| 7.659451| 8.042423| 8.444544| 8.866772| 9.31011| 9.775616| 10.2644| 10.77762| 11.3165| 11.88232| 12.47644| 13.10026
11kV 18.0994| 19.00437| 19.95459| 20.95232| 21.99993| 23.09993| 24.25493| 25.46767| 26.74106| 28.07811| 29.48202| 30.95612| 32.50392| 34.12912| 35.83557| 37.62735| 39.50872| 41.48416
1L5 4.022089| 4.223193| 4.434353| 4.656071| 4.888874| 5.133318| 5.389984| 5.659483| 5.942457| 6.23958| 6.551559| 6.879137| 7.223094| 7.584248| 7.963461| 8.361634| 8.779716| 9.218701
2L5 4.424298| 4.645513| 4.877788| 5.121678| 5.377762| 5.64665| 5.928982| 6.225431| 6.536703| 6.863538| 7.206715| 7.567051| 7.945403( 8.342673| 8.759807| 9.197797| 9.657687| 10.14057
4L5 5.228716| 5.490151| 5.764659| 6.052892| 6.355536| 6.673313| 7.006979| 7.357328| 7.725194| 8.111454| 8.517027| 8.942878| 9.390022| 9.859523| 10.3525| 10.87012| 11.41363| 11.98431
5L5 4.424298| 4.645513| 4.877788| 5.121678| 5.377762| 5.64665| 5.928982| 6.225431| 6.536703| 6.863538| 7.206715| 7.567051| 7.945403( 8.342673| 8.759807| 9.197797| 9.657687| 10.14057
3% Initial 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
33kV 380 5.7156| 5.887068| 6.06368| 6.24559| 6.432958| 6.625947| 6.824725| 7.029467| 7.240351 7.457562| 7.681288| 7.911727| 8.149079| 8.393551| 8.645358| 8.904719| 9.17186| 9.447016
11kV 18.0994| 18.64238| 19.20165| 19.7777| 20.37103| 20.98217| 21.61163| 22.25998| 22.92778| 23.61561| 24.32408| 25.0538| 25.80542| 26.57958| 27.37697| 28.19828| 29.04422| 29.91555
1L5 4.022089| 4.142752| 4.267034| 4.395045| 4.526896| 4.662703| 4.802584| 4.946662| 5.095062| 5.247914| 5.405351| 5.567512| 5.734537| 5.906573| 6.08377| 6.266283| 6.454272 6.6479
2L5 4.424298| 4.557027| 4.693738| 4.83455| 4.979586| 5.128974| 5.282843| 5.441328| 5.604568| 5.772705| 5.945886| 6.124263| 6.307991| 6.49723| 6.692147| 6.892912| 7.099699| 7.31269
4L5 5.228716| 5.385577| 5.547144| 5.713559| 5.884965| 6.061514| 6.24336| 6.430661| 6.62358| 6.822288| 7.026956| 7.237765| 7.454898| 7.678545| 7.908901| 8.146168| 8.390554| 8.64227
5L5 4.424298| 4.557027| 4.693738| 4.83455| 4.979586| 5.128974| 5.282843| 5.441328| 5.604568| 5.772705| 5.945886| 6.124263| 6.307991| 6.49723| 6.692147| 6.892912| 7.099699| 7.31269
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Switchover Process for Kanengo Substation (Draft)

Some of the existing equipment in Kanengo substation need to be shut down for installation or replacement work for new equipment such as

transformers and switchgears. This draft shows switchover process including work items and procedure to study the duration of shutdown and plan of

alternative power.

[Assumption to shorten the duration of shutdown]

* All existing equipment in Kanengo substation should be operated by ESCOM.
* Necessary alternative power during shutdown should be prepared for power distribution of the existing feeders by ESCOM.

* All new equipment including modification in Kanengo substation should be installed and tested as much as possible before switchover.

[Step and item]

Step Item Step Item
0 |- Existing Equipment before start of the Project 15 |- Energization of 66/33kV Transformer(T3) feeder
1 [ Instaliation of 132KV Main Busbar side of Disconnecting Switch(DS) 16 |- Power Supply from No.1 66kV Busbar
- Remaval of 13211kV Transformer(TAT)
P De-Energization of 132kV Reserve Busbar
2 |- Installation of 11KV Switchgear - Connection of 132KV side of 132/65kV Transformes{IET4) feeder
of 132/66kV T4) 18 |- Energization of 132kV Reserve Bushar
3 - Installation of 66/33kV Transformer(T3B)
- Installabion of 66/11kV Transformer(T2A) w I of 132088V T T4) feader
- De-Energization of No.2 66kV Busbar - Power Supply from 132066kV Transformer(I1BT4)
4 |- Connection of 66/11kV Transformer(T2A) feeder - De-Energization of No.2 66KV Busbar
sConnaction of GekV. side i of 15286k TransiormaniitT4) Seedar 20 |- Removal of conductors of 66KV side of DS of 132/66KV Transtormen{IBT1) feeder
- Remaval of conduclors of 66KV side of DS of 85/733kV Transformen(T2) feeder
5 |- Energization of No,2 G6kV Busbar
21 |- Energization of No.2 66kV Busbar and Power Supply
6 | of BB 1KY T2A)
z I Removal of 132/66kV Transformer(IBT1) feeder equipment
T |- Energization of the New 11KV Swilchgear and Station Transformer - Removal of 88/33kV Transformer{T2) feeder equipment
& |- Power Receiving of the New Station Transformer 23 of 1320666V T New IBT1)
- De-Energization of 132kV Reserve Busbar
8. [Roie SUpely ol G2 00KV Bodbw 24 | Connection of 132KV side of 132186KV Transformer(New IBT1) feeder
- De-Energization of No.1 86kV Busbar
10| Connection of B&33kV Transf A(T38) f 25 |- Enerpgization of 132KV Reserve Busbar
- De-Energization of No 2 66KV Busbar
11 |- Energization of No.2 66KV Busbar 26| Connection of 66V side of 132/66kV Transformer(New IBT1) feeder
12 | of B&/33kY T3B) 27 |- Energization of No.2 66kV Busbar and Power Supply
13 |- Energization of 33kV Busbar @ [ of 132086kV IBT1) feeder
- Power Supply from 132/66kV Transformer(Mew IBT1)
14 |- Power Receiving of existing Station Transformers

[Attachment]
Switchover Process for Kanengo Substation

Switchover Process for Kanengo Substation (Draft)

Step 0

Item

Procedure

- Existing Equipment before start of the Project

BEKVBusbr Mot

Man

Reserm

—— i — — T

i
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Switchover Process for Kanengo Substation (Draft)

Step 1
Item : . ; : : :
- Installation of 132kV Main Busbar side of Disconnecting Switch(DS)
- Removal of 132/11kV Transformer(T4T)
Procedure
Mehoma 1 Hihoma 2 Sama
[Installation of 132kV Main Busbar side of Disconnecting % f f
Switch] ]
Installation work needs to be conducted during De- e 1 ;1 }r —
Energization of 132kV Main Busbar. T T [ U T {Ji T
Ay A
[Disconnection of switchgears for 132/11kV )—‘ }J )“‘ ] ﬁ ' :J
Transformer(T4T)] | 1 | L ) 1 e
Disconnection work needs to be conducted after De- * ]1 >
Energization of 132kV Reserve Busbar. mnk wrz L ol
. @ @ @
{ \ \
) \
Note; SivBube  Noi \l ‘] \ No2
* All existing equipment in Kanengo SS should be operated l I ]\/"'"_ l ]\
by ESCOM. 1 ) \ ) \
* Necessary alternative power during shutdown should be \I ]L 1 L
prepared for power distribution of the existing feeders by ™ A T8, 5 T, %
Escom. ] & st ‘{‘fﬁ Hamc
* All new equipment including modification in Kanengo ; 2.
substation should be installed and tested as much as [ |
possible before switchover. ) | Y g Eusieg
B\ -t & . oy oz
* Power of the existing 11kV feeders of No.2 11kV Busbar | ! i )'( i l l ]’ ! | = 1 l l ] 1
should be switched over to supply from the other substation oot ot U T T ¢ S o
P90 1 1
‘J v V v v v v
* AC/DC supplies for newly installed equipment should be \ T ' T LR ey
fed from temporary power supply for construction work.
Switchover Process for Kanengo Substation (Draft)
Step 2

Item

Procedure

- Installation of 11kV Switchgear

Saima

o 1 1 =3
\ T
{—! - ﬁ o
sl =X B |
> T "o
:I a \
BERY Bmlhn Mat l ] ‘: e ‘ l ?92
S N A t
— } {
? @% "G e € %m
! ] I -
Fee
z?i”*;'l ;J'\l .',{;,".'.Ii bW A SR - T x.'ii“ . o R\ ok
Ly dvi e b

* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.

* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for
construction work.
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Switchover Process for Kanengo Substation (Draft)

Step 3
Item - Installation of 132/66kV Transformer(IBT4)
- Installation of 66/33kV Transformer(T3B)
Procedure - Installation of 66/11kV Transformer(T2A)
) ) )
13244 Busbar 1 & A .
| u | U ) Ui |
i
SR .
\L \L ! |
T 137 e | wra
- ? L] (_i;b T [’%a) BT %
. %
3 ) A
ae.umT. Ho.t . \ }\ _— \1 Y -iaz
| | B __‘! ]
| ) ) \ L) \
j 1‘ \
[ 11 :
' T | !
X ﬁ 1 Esaiing N
175 IR ™ 2w it o2 i
aF 1 S
= 0 O N T VO Y U R T O VU 0 U T 0 O O O
210 1l o I e i s o I o S AR A A
Note;
* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.
* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for
construction work.
Switchover Process for Kanengo Substation (Draft)
Step 4
Item - De-Energization of No.2 66KV Busbar
- Gonnection of 66/11kV Transformer(T2A) feeder
Procedure - Connection of 66KV side DS of 132/66kV Transformer(IBT4) feeder
[Operation of De-Energization of No.2 66kV Busbar] MTI b “"%‘
- To open Circuit Breaker(CB) (1)) of 33kV feeder(105) ) r
- To open CB (@) and DS (@) of 66/33kV Transformer(T2) 1 ] ! .
i T It 11 TR
- To open CB (@) and DS (@) of 66kV Transmission line(to }J )J _q }J:‘*J
Kauma) i —l
- To open CB (@) and DS () of 66kV Bus coupler \l \1 \1 1 \1 \l Rotvrns
- To open CB (®)) and DS (@) of 66KV side of 132/66kV R } s ,
Transformer(IBT1) feeder L o ol );.B L
(De-Energization of No.2 66kV Busbar) A
\ \ @ \
[Connection to No.2 66kV Busbar] S Bt a1 \ \ ©¢ \@ ) ez
- To connect 66/11kV Transformer(T2A) feeder to No.2 Al I J iRl ! ! Lis
66KV Busbar | ) | \ 13) ] LS
- To connect 66kV side DS of 132/66kV Transformer(IBT4) l l < [‘4"
feeder to No.2 66kV Busbar ‘% L ; !{
Note; i 4
* All new equipment including modification in Kanengo i s ' :i:
substation should be installed and tested as much as ) \ \I I |
possible before switchover. 14 | Y ot | E.'E.W wo !EE: l oz W EEG’-
s | IR B 5
* Power of the existing 33kV feeder(105) of 33kV Busbar ?‘\i sk ,_c,l m_\l i \l - \I. . l B l . l = l ﬂl - l - l W__l l l I( l J. -
should be switched over to supply from the other substation ‘l :;;E: | vlm] e ,],M J, g l--.-- 1« ]. ¢ l‘l Al - l“l l l l l l l l
by ESCOM. N v VoV v _

* Necessary Time: 8 hours

ESCOM.
* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for
construction work.

i Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
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Switchover Process for Kanengo Substation (Draft)

Step 5
Item
- Energization of No.2 66kV Busbar
Procedure
Mdoma 1 Nkhoma 2 Sama
[Preparation work before Energization of No.2 66kV Busbar] Jf i f
- To confirm that all CBs, DSs of No.2 66kV Busbar are 1 \l 1
open 132 KV Bunbar 1 b \ Main
- To re-confirm that DS (@) and CB (@) on 66/11kV l l I I I B
Transformer(T2A) feeder are open }J }J )J\
- To confirm that all CBs of the New 11kV Switchgear are \l ] ] 1 1 1 3 1 =
i ! I I !
Estng
[Operation of Energization of No.2 66kV Busbar] o | . L e
- To close DS((3)) and CB (@) on 132/66kV GP@ ®
Transformer(IBT1) feeder [ 3 3 @ 3
(Energization of No.2 66kV Busbar) i “"I | b 1 i ' 1% | 1 'l“
4 . ] \
[Check] 1 ) \ ] ] = \
- To check the voltage and phase angles of No.2 66kV }—‘ T\ t
Busbar l % j?
& % dm Mammzee
Note; f
* Necessary Time: 1 hour I : * 1 f
:N-l T} T \I HNal 1 1 EE:L:\":“ bl i k:" ] Mol 1 ?"Mllﬂkl;rl
add g L L olall .l Ll Lil .l
T30 b i 4 VU T L L

* Power of the existing 33kV feeder(105) need to be fed from the other substation by ESCOM.

* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.

* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for
construction work.

Switchover Process for Kanengo Substation (Draft)

Step 6
Iltem
- Energization of 66/11kV Transformer(T2A)
Procedure
[Operation of 66/11kV Transformer(T2A) Energization] m{" a o 5"{
- To close DS (1)) on Transformer(T2A) feeder ] { 1
- To close CB (@) on Transformer(T2A) feeder 132 4V Bustar ] 3 \ Main
(Energization of Transformer(T2A)) 1 1 1 1 TN
e I 0 SRR
- To check the voltages and phase angles of 11kV side T T T [ i
BT3 \ 8“2\' 5?;.‘ “: IBT4
* Necessary Time: 1 hour i) ) 3
B4k Busbr Mot ] ] N i 1 No2
| ] 1 { 1 e 1
P L 3 SRR E %
n ] T n% n% % 7 T2A ‘]f
? s Hemre
; y ] ” | !
;Ih’ I\l T \] fed | 1 H o ﬂkf"v ] Mo2 ] é‘\.&
= 9 U5 S W U Ry (Y LD 0 O T O
2 5l g I RN
Note;

* Power of the existing 33kV feeder(105) need to be fed from the other substation by ESCOM.

* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.

* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for
construction work.
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Switchover Process for Kanengo Substation (Draft)
Step 7
Iltem
- Energization of the New 11kV Switchgear and Station Transformer
Procedure
[Operation of the New 11kV Switchgear Energization] } T ’ \'[
- To close CB (1)) on the New 11kV Switchgear :1 1 i
(Energization of the New 11kV busbar) 132 4 Duntar | Y Y b
[Check] | {__J 1 {__J | {__Ji T
- To check the voltages and the phase angles of the New 4 —} ‘-,J
11kV busbar 1 1 4 1 1 I W [
I ! ! 4
[Operation of 11kV/400-230 V Station Transformer sk ) w72 i o
Energization] (?’ T
- To close CB ((2) on the New Station Transformer feeder 3 A Y ]
(Energization of the New Station Transformer) $omtnby, el ) 3o , b ] 1 w2
[Check] 1' ]' ]‘ [ 1 ] !
- To check the voltages and phase angles of 400-230 V F, L J L
side W f———4 1 1
) S A R A Y S '
Note; v
* Necessary Time: 1 hour g " 1
X | ] } |
N 1 B =) ]”” b
5 P T SR R
Rataale tolats ta 1a™ Valats Fatatn detatebetets
Jpigis it o i il e R e
Note;
* Power of the existing 33kV feeder(105) need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.
* AC/DC supplies for newly installed equipment need to be fed from the temporary power supply for

construction work.

Switchover Process for Kanengo Substation (Draft)

Step 8
Item
- Power Receiving of the New Station Transformer
Procedure
[Switchover of AC/DC supplies for newly installed ”f"‘ m}“ i
equipment] 1 ) 4\
- To switch over to supply from New AC/DC distribution eege— ] \l \: van
boards for AC/DC supplies of the newly installed equipment T u 1 J T Ui |
'. s
oty akakalk SEREAP
- To check the voltages and phase angles of the New 1 1 [ I i
AC/DC distribution boards \ i
(Power Receiving of the New Station Transformer) '“”,g%@ s, ik ﬁ% “’"%
1 T
»
\ N A 3
Note: B0V Busbar  Ho \ i L 1 Y ez
* Necessary Time: 3 hours \ i ]l’ ]\, ]I ]I, [\_
) \ ‘ |
nok e "k o i’r Y im C
\? f,. Ares 481 5} iRl
% % { Y
\ 1 !
) g g -
B ) \ Mot [ P Moz Bt
| ! ] v
Balabade babods do da®dabale  dolate VAL LLL
0 Y L e e L e i e e A !
Note;
* Power of the existing 33kV feeder(105) need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.2 11kV Busbar need to be fed from the other substation by
ESCOM.
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Switchover Process for Kanengo Substation (Draft)

Step 9

Item

Procedure

- Power Supply from No.2 66kV Busbar

[Operation of Power Supply from No.2 66kV Busbar]

- To close DS (@) and CB (®)) of 66kV Bus coupler

- To close DS () and CB (@) of 66kV Transmission line(to
Kauma)

- To close DS (@) and CB ((2)) of 66/33kV Transformer(T2)
feeder

- To close CB ((1)) of 33kV feeder(105)

- To close CBs (@) of 11KV feeders of the New 11kV
Busbar

[Check]
- To check the voltages and curmrents of each feeder

Note;

* Power of the existing 33kV feeder(105) of 33kV Busbar
should be switched back to supply from 66/33kV
Transformer(T2) by ESCOM.

* The existing 11kV feeders of No.2 11kV Busbar should be
switched over to new 11kV Switchgear by ESCOM.

* Necessary Time: 3 hours

T 7 1
1920 e ) 3 \ ban
g T K1
e mlie gl ad L
[ e ] ] A [

]
B

]

{ :
e \ \ 82 ) .
11 i ]I t . _i( 3; \i ]lt{s}
— 1 : (¢
SN ‘t
| Pt
B S e e T
-;\ .‘-"g-':\I :n'z‘:.\':i .@\} i AR\ mn \mEm \ ma \‘.T;‘.. = o @n Yy mn jun \ comn) m o ro
pi A R A A I R R A )

Switchover Process for Kanengo Substation (Draft)

Step 10

Item

Procedure

- De-Energization of No.1 66kV Busbar
- Connection of 66/33kV Transformer(T3B) feeder

[Operation of De-Energization of No.1 66kV Busbar]

- To open CBs (1)) of 11kV feeders(6L6 - 10L5)

- To open CBs (2, (3)) of 66/11kV Transformer(T1A, T1B)
feeders

- To open DSs (@), ®) of 66/11kV Transformer(T1A, T1B)
feeders

- To open CB (®) and DS (@) of 66/33kV Transformer(T2)
feeders

- To open CBs (@) and DSs((@)') of 33kV feeders(105 -
405)

- To open CBs (@, (D) of 66/33kV Transformer(T3) feeder
- To open DSs ({0, (D) of 66/33kV Transformer(T3) feeder
- To open CB ((3) and DS (i) of 66kV Transmission line(to
Area 48)

- To open CB ({9) and DS ((i&)) of 66kV Bus coupler

- To open CB (1) and DS ((8) of 66kV side of 132/66kV
Transformer(IBT2) feeder

- To open CB (1) and DS (20) of 66kV side of 132/66kV
Transformer(IBT3) feeder

[Connection of 66/33kV Transformer(T3B) feeder]
- To connect 66/33kV Transformer(T3B) feeder to No.1
66kV Busbar and 33kV Busbar

[Disconnection of 66/33kV Transformer(T2) feeder]
- To disconnect and removal Cable Head of 66/33kV
Transformer(T2) feeder between 33kV No.105 CB and DS

Note,
* Necessary Time: 8 hours

Note;

* Power of the existing 33kV feeders of 33kV Busbar should be switched over to supply from the other
substation by ESCOM.

* Power of the existing 11kV feeders of No.1 11kV Busbar should be switched over to supply from the other

substation by ESCOM.
* AC/DC supplies for existing equipment should be switched over to temporary power supply by ESCOM.
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Switchover Process for Kanengo Substation (Draft)

U]

Note;

ESCOM.

L]
it

Step 11
Item
- Energization of No.2 66kV Busbar
Procedure
[Preparation work before Energization of No.1 66kV Busbar] f
- To confirm that all CBs, DSs of No.1 66kV Busbar are 1
open 3 van
- To re-confirm that DS (D) and CB (@) on 66/33kV R
Transformer(T3B) feeder are open : \,j
- To confirm that all CBs, DSs of 66/33kV i A —‘ Rasorre
Transformer(T3B) feeder and 33kV Switchgear are open !
[Operation of Energization of No.1 66kV Busbar] %
- To close DS((3)) and CB (@) on 132/66kV 3
Transformer(IBT2) feeder 0 Bt Y e
(Energization of No.1 66kV Busbar) &
[Check] [
- To check the voltages and phase angles of No.1 66kV ‘lr
Busbar enzesc
A
Note; | |
* Necessary Time: 1 hour B, Firg ] s ] i
T
}, R O U O O O
} iyl v o

i
i

* Power of the existing 33kV feeders of 33kV Busbar need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.1 11kV Busbar need to be fed from the other substation by

* AC/DC supplies for existing equipment need to be fed from temporary power supply by ESCOM.

Switchover Process for Kanengo Substation (Draft)

Step 12

Item

Procedure

- Energization of 66/33kV Transformer(T3B)

[Operation of 66/33kV Transformer(T3B) Energization]

- To close DS (1)) on Transformer(T3B) feeder

- To close CB ((2)) on Transformer(T3B) feeder
(Energization of Transformer(T3B))

[Check]

- To check the voltages and phase angles of 33kV side

Note;
* Necessary Time: 1 hour

T T T
. .
T 3 TR
ntnt SR

56 KV Busber

T = | s ! I 'f:
i \ 1) .
!
5 R N S - T

Note;

* Power of the existing 33kV feeders of 33kV Busbar need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.1 11kV Busbar need to be fed from the other substation by
ESCOM.

* AC/DC supplies for existing equipment need to be fed from temporary power supply by ESCOM.
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Switchover Process for Kanengo Substation (Draft)

Step 13
Item
- Energization of 33kV Busbar
Procedure
[Operation of 33kV Busbar Energization] e[ f f
- To close DS((1) and CB (@) on 66/33kV 1 1 }
Transformer(T3B) feeder 1 B j A b s el
(Energization of 33KV busbar) I {J ! u _}T A\l j
T 3
[Check] h y (A 1]l 10 ‘l e
- To check the voltages and phase angles of 33kV busbar k \L . ;S x
Note; 2) % : 3
* Necessary Time: 1 hour mwhe . 1L/_,v_ | 1 'i“
3 \ 1 [
™ |, TiA TIB, { 7 ;
D b ey e ©
)\
l ]
‘ W lzl Eaxiating Exntng Hoe
;W T) : ) D e ] ] Bl [ ] o ] (i
S5 . S O T N WO W Y YO S U ) O (6 0 5 5 O
g g ot e ey o i e R
Note;
* Power of the existing 33kV feeders of 33kV Busbar need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.1 11kV Busbar need to be fed from the other substation by
ESCOM.
* AC/DC supplies for existing equipment need to be fed from temporary power supply by ESCOM.

Switchover Process for Kanengo Substation (Draft)

Step 14
Item
- Power Receiving of existing Station Transformers
Procedure
[Operation of Power Receiving of existing Station torema Nihoma 2 Sebma
Transformers] T i %
- To close DSs (1), @), (3)) of 66/11kV Transformer(T1A, 1 3 )
T1B) feeders — b ¢ 3 ol
- To close CB (@) of 66/11kV Transformer(T1A, T1B) | | I I | Py
feeders H ﬁ \r_. .,:j
) I -
[Check] \1 ! 1 1 * A 1 1 !
- To check the voltages and phase angles of AC/DC e “(\;L*ﬂ Bang | -
distribution boards & G (’}
(Power Receiving of existing Station Transformers) 3 \I ¥ )
BEMVBustar Mot j \ \; ) Mo2
=1 s (S S i
Note; I 15 L .. } 1
* AC/DC supplies for existing equipment should be switched ] @ [ L‘
back to supply from the existing AC/DC distribution boards @ @ |
by ESCOM. A el %‘ 7% ! ; - P
%] ) b i T by
* Necessary Time: 5 hours } I }F ?
A O 1 ]
o ol bt
ﬁne- Tj y q Mot 1 W Brusber :ﬂn Buabar ] Mo l } 1 1 s..-f- I

Note;

ESCOM.

* Power of the existing 33kV feeders of 33kV Busbar need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.1 11kV Busbar need to be fed from the other substation by
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Switchover Process for Kanengo Substation (Draft)

Step 15

Item
- Energization of 66/33kV Transformer(T3) feeder

Procedure

[Operation of 66/33kV transformer(T3) Energization 1] Je——
- To adjust Transformer(T3) Tap to 66/33kV %
Transformer(T3B) Tap 1
- To close DS (1)) on Transformer(T3) feeder i 1
- To close CB () on Transformer(T3) feeder | u

[Check] ‘1 ‘1
- To check the voltages and the angles of 33kV side

[Operation of 66/33kV transformer(T3) Energization 2]

- To close DS ((3)) on Transformer(T3) feeder

- To close CB (@) on Transformer(T3) feeder T
(Energization of 66/33kV Transformer(T3) feeder)

W
=
-

=]
E
i
~B
,
.

[Check]
- To check the voltages and the phase angles of 33kV side

Note;

* Necessary Time: 1 hours

=l

L4

= )H_»—f—fr—b—-c:'—((:_&"

8§
3]
i
Ha——p—p—

| G— e —
4

3 g——]
T
'}

5
i

| —e
i
B

| a—2e
if

|

Note;

ESCOM.

* Power of the existing 33kV feeders of 33kV Busbar need to be fed from the other substation by ESCOM.
* Power of the existing 11kV feeders of No.1 11kV Busbar need to be fed from the other substation by

Switchover Process for Kanengo Substation (Draft)

Step 16

Item
- Power Supply from No.1 66kV Busbar

Procedure

[Operation of Power Supply from No.1 66kV Busbar] 1
- To close DS (D) and CB (@) of 66kV side of 132/66kV 1
Transformer(IBT3) feeder T 1
- To close DS (@) and CB (@) of 66KV Bus coupler R G
- To close DS (B)) and CB (®) of 66kV Transmission line(to ) "J
]
1
LAk
N
1
1‘

Area 48)

- To close DSs (7)) and CBs (@) of 33kV feeders(105 -
405)

- To close CB (@) of 11kV side of 66/11kV
Transformer(T1A) feeder

- To close CB ((0)) of 11kV side of 66/11kV

Transformer(T1B) feeder T
- To close CBs ({D) of 11kV feeders(6L6 - 10L5) 1 1

[ - t
[Check] ]—| % ® %{

- To check the voltages and current of each feeder |
. h% h% 14 = T2A

Note; T
* Power of the existing 33kV feeders of 33kV Busbar should 1
be switched back to supply from the existing 33kV Busbar ]
by ESCOM. \l

* Power of the existing 11kV feeders of No.1 11kV Busbar
should be switched back to supply from the existing No.1
11kV Busbar by ESCOM.

fi

* Mecessary Time: 8 hours

A8-9




Switchover Process for Kanengo Substation (Draft)
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Step 17
Item i
- De-Energization of 132kV Reserve Busbar
- Connection of 132kV side of 132/66kV Transformer(IBT4) feeder
Procedure
[Operation of De-Energization of 132kV Reserve Busbar] f T f
- Operation of De-Energization of 132kV Reserve Busbar b1 1 \
depends on the close/open position of CBs and DSs 3 ] 3 ‘l -
connected to that busbar. I M | M l ui l
[Connection to 132kV Reserve Busbar] ’T }_l |_} )
- To connect 132kV side of 132/66kV Transformer(IBT4) \l { \1 ) 1 1 1 \1 1 1 1 g
feeder to conductor between DS for 132kV Main Busbar and \ \ cada
DS for 132kV Reserve Busbar - q}a W,}p BTl (}.‘Ps L
1 I
) ) N 3
Note; owme e 1 S L
* Necessary Time: 5 days ] ] l i 1 1
. t
At ] T3B, YI% T8 ; hr3 TIA ;
i, X ol =i @ -k
) =
1
1
x,

Switchover Process for Kanengo Substation (Draft)

Step 18
Iltem
- Energization of 132kV Reserve Busbar
Procedure
[Operation of Energization of 132kV Reserve Busbar] M‘J?m m;m nr{
- Operation of Energization of 132kV Reserve Busbar 1 21 1
depends on the closefopen position of CBs and DSs 132 KV Bustiar 1 u Y Han
connected to that busbar. | \IYJ | J '_{ ]}Ji I
— A
[Check] h , 1 1] —
- To check the voltages and cuments of each Transformer k . * 1
feeder wis 1 oz Find o7
? g
| } ) A
T G L e
* Necessary Time: 4 hours A s \
v i 1 1 L 1) L
O Y f
s q i 1 l Fasry i ]1 ] e
— - it SR Eonaucth : i icsree
sa ti 111 1 1 811 111 T 43111
gl i iy vy v el
&g b & 4
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Switchover Process for Kanengo Substation (Draft)

Step 19
e - Energization of 132/66kV Transformer(IBT4) feeder
- Power Supply from 132/66kV Transformer(IBT4)
Procedure
[Operation of 132/66KkV Transformer(IBT4) Energization] ¥ ES K
- To adjust Transformer(IBT4) Tap to 132/66kV :L N 1
Transformer(IBT3) Tap 1324 Bustar | g { a—
- To close DS (@) on Transformer(IBT4) feeder | J J | | I Nlo
- To close CB (@) on Transformer(IBT4) feeder }T }—l }— N —
AL Rk R I ] .
[Check] * B! 1 ! ®
- To check the voltages and the phase angles of both m%s aml\f i }}@ o L
132KV side and 66kV side 1 \?Q (1 'T 3
A 3 i) V@
[Operation of Power Supply from 132/66kV o hot ) 0 i) 1@ rea
Transformer(IBT4)] ! i 1' k 1' ] L
- To close DS (@) on Transformer(IBT4) feeder ] | L l L
- To close CB (@) on Transformer(IBT4) feeder ] | 1\ 1
(Power Supply from 132/66kV Transformer(IBT4})) . = = 2o} % o o %
g ¢ ¢ ‘% s 7 & s
[Check] 1 'é T
- To check the voltages and cuments of 132/66kV ¥ % %
Transformer(IBT4) { g ]1 f
Emsting Essang P
B ) o B Bi oz ik
A TR D vou
Noe 0 T O RO N
* Necessary Time: 4 hours =) i Nl G 0 il Al el 0
o i 1))

Switchover Process for Kanengo Substation (Draft)

Step 20

Item

Procedure

- De-Energization of No.2 66kV Busbar
- Removal of conductors of 66kV side of DS of 132/66kV Transformer(IBT1) feeder
- Removal of conductors of 66kV side of DS of 66/33kV Transformer(T2) feeder

[Operation of De-Energization of No.2 66kV Busbar]

- To open CBs (1)) of 11kV feeders

- To open CBs (2, (3)) and DS (@) of 66/11kV
Transformer(T2A) feeder

- To open CB (®) and DS (®) of 66kV Transmission line(to
Kauma)

- To open CB (7)) and DS (@) of 66kV Bus coupler

- To open CBs (@), (0) and DS (1) of 132/66kV
Transformer(IBT4) feeder

- To open CBs (@, {3) and DSs (@), 1, () of 132/66kV
Transformer(IBT1) feeder

(De-Energization of No.2 66kV Busbar)

[Removal of conductors of 66kV side of DS of 132/66kV
Transformer(IBT1)]

- To remove conductors between No.2 66kV Busbar and
66kV side of DS of 132/66kV Transformer(IBT1)

[Removal of conductors of 66kV side of DS of 66/33kV
Transformer(T2)]

- To remove conductors between No.2 66kV Busbar and
B6kV side of DS of 66/33kV Transformer(T2)

Note;

* Power of the 11kV feeders of New 11kV Busbar should be
switched over to supply from the other substation by
ESCOM.

* AC/DC supplies for newly installed equipment should be
switched over to supply from the temporary power supply for
construction work.

* Necessary Time: 8 hours
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Switchover Process for Kanengo Substation (Draft)
Step 21

Item
- Energization of No.2 66kV Busbar and Power Supply
Procedure

[Operation of Energization of No.2 66kV Busbar]
- To close DS (D) and CBs ({0, (@) of 132/66kV
Transformer(IBT4) feeder

(Energization of No.2 86kV Busbar)

[Check]
- To check the voltages and the phase angles of No.2 66kV
Busbar

[Operation of Power Supply form No.2 66kV Busbar]
- To close DS (@) and CB ((7)) of 66kV Bus coupler
- To close DS (@) and CB (®) of 66kV Transmission line(to “"“"‘I“ !
Kauma)

- To close DS (@) and CBs (3), (2) of 66/11kV
Transformer(T2A) feeder

- To close CBs ((1)) of 11kV feeders

(Power Supply from No.2 66kV Busbar)

et

d
=
i

[Check]
- To check the voltages and cuments of 11kV feeders

e

el
iz

Note;

* Power of the 11kV feeders of New 11kV Busbar should be
switched back to supply from the new 11kV Switchgear by
ESCOM.

] e —

i <"
8

e
]

§ a— et
BE

E
i

* AC/DC supplies for newly installed equipment should be
switched back to supply from the New AC/DC distribution
boards.

* Necessary Time: 4 hours

Switchover Process for Kanengo Substation (Draft)
Step 22

Item
- Removal of 132/66kV Transformer(IBT1) feeder equipment

- Removal of 66/33kV Transformer(T2) feeder equipment

Procedure
T 1 1
= 7 ‘TJ —r 1 ;j'l -
| \ 1
H | R
i N § T ]

L1 i t
f 1| L
E 3 i | !
o 1"”11 J F =10 mi]l"l” Llll?ﬂfl
T \L:‘ = o=y e el et et g
VUIPCEEE T P PP
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Switchover Process for Kanengo Substation (Draft)

Step 23
Item
- Installation of 132/66kV Transformer{New IBT1)
Procedure
MKJF“- 1 H.Tu Slr{
1 ) ]
12 wa.{n. 1 ‘ l “ I ] 3 . I
A \ Xy
HHBE 1 HE
i 3 0
§ « L
BTy \ L-ird :'YA; 1BT4
(le}j {
) \
oy Mot q 3 Y
1 1 1 LR, 1
N
Y 4 L |
——3 1
™ Ta Tl% ll% l T2
T 3 ? & st
! 1 3 i
I 1 i
T | | | |
W } 3 Exstng Emlusq e
Eie 4 ot Bl wo Blake Bk
T '
I T I a1 LI T
R s i Il T I | 1
Switchover Process for Kanengo Substation (Draft)
Step 24
Item 5o
- De-Energization of 132kV Reserve Busbar
- Connection of 132kV side of 132/66kV Transformer(New IBT1) feeder
Procedure
[Operation of De-Energization of 132kV Reserve Busbar] ‘jfﬂl i {
- Operation of De-Energization of 132kV Reserve Busbar d 1 1
depends on the closefopen position of CBs and DSs 132 4V Busser 1 b i}
connected to that busbar. | u H | TR
N
[Connection to 132kV Reserve Busbar] b 1 1 1 1 3
- To connect 132kV side of 132/66kV Transformer(New 1 *
IBT1) feeder to conductor between DS for 132kV Main itz o e
Busbar and DS for 132kV Reserve Busbar '
3 A 3
cory ot Not \ \ \
Note; ! ' ' L e |
* Necessary Time: 5 days 1 ] 1 L 1
]. 1 1\
é |
% T2,
) o - f o
]1 ] ] - ol [

Tt

i q—r ;-J—
i .q_/,_/_,_/_,,._,
o
q_/y_
§
i}i q_,,_
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Switchover Process for Kanengo Substation (Draft)

Step 25
Iltem
- Energization of 132kV Reserve Busbar
Procedure
[Operation of Energization of 132kV Reserve Busbar] J[ ¢ f
- Operation of Energization of 132kV Reserve Busbar :1 b 1
depends on the closefopen position of CBs and DSs 132 KV Buster | Y % Main
connected to that busbar. 1 u d i | I’Ji |
[Check] | I 3.1 1 3 o
- To check the voltages and currents of each Transformer X 3 k &
BTy E T2 L % IET4
feeder ?g @_,, :?n
) ) ) \
Note; “”’“}“ "°‘l r I 1[__,_,/_, \; 1 *f’
* Necessary Time: 4 hours \ v
W - 1 \ ! \
T %‘) é %f daraa 8 frrry
TN

- \ o

By ) e | | .

E 3 88 Sl b b 1w

P5il 4 d s

i

Switchover Process for Kanengo Substation (Draft)
Step 26

Item i
- De-Energization of No.2 66kV Busbar

- Connection of 66kV side of 132/66kV Transformer(Mew IBT1) feeder

Procedure
[Operation of De-Energization of No.2 66kV Busbar] 4 ?
- To open CBs (1)) of 11kV feeders 1 N ]
- To open CBs (2, (3)) and DS (@) of 66/11kV 1300 B 1 3 el
Transformer(T2A) feeder | I | J i IR
- To open CB (®) and DS (®) of 66kV Transmission line(to }— y
Keuma) tls 113 IS I il
- To open CB (7)) and DS (@) of 66kV Bus coupler ! ¥ % x
- To open CBs (@), @) and DS ((i) of 132/66kV i o e o B
Transformer(IBT4) feeder “ @
(De-Energization of No.2 66kV Busbar) \ y 3 V@
B6My Bustar Mot \ "1 @ E \ ]"'L[' [
[Connection to No.2 66kV Busbar] T T T L—V_ \T & e
- To connect 66kV side DS of 132/66kV Transformer(New ) 1 ] \ Lo \ 5\
IBT1) feeder to No.2 66kV Busbar }—‘ T‘ @ t e
|
o e %ﬂ | - !

& i) g @ s e
Note; : i E
* Power of the 11kV feeders of New 11kV Busbar should be ¥
switched over to supply from the other substation by | f
ESCOM. 33 kv :ll 31 W W e e 1 ] @ 1k
* ACIDC supplies for newly installed equipmentshouidbe | | | | | | | | | | | | P T T T T T T

. PP y quip N U S T T T T e et b Gt el e

switched over to supply from the temporary power supply for AN A lwl i l- L l a lwl 11 = l l«l o l p .,lml ‘.“l,ﬂl,..ﬂl @
construction work. l, ‘L l l g J; v v v

* Necessary Time: 8 hours
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Switchover Process for Kanengo Substation (Draft)

Step 27

Procedure

Item
- Energization of No.2 66kV Busbar and Power Supply

[Check]

Busbar

Kauma)

[Check]

Note;

boards.

[Operation of Energization of No.2 66kV Busbar]
- To close DS (@) and CB (@) of 132/66kV
Transformer(IBT4) feeder

(Energization of No.2 86kV Busbar)

- To check the voltages and the phase angles of No.2 66kV

[Operation of Power Supply form No.2 66kV Busbar]

- To close DS (@) and CB ((7)) of 66kV Bus coupler

- To close DS (@) and CB (®) of 66kV Transmission line(to
|

- To close DS (@) and CBs (3), (2) of 66/11kV \l ]

Transformer(T2A) feeder

- To close CBs ((1)) of 11kV feeders
(Power Supply from No.2 66kV Busbar)

- To check the voltages and cuments of 11kV feeders
* Power of the 11kV feeders of New 11kV Busbar should be

switched back to supply from the New AC/DC distribution

* Necessary Time: 6 hours

i

132 kY Busbar

f
Tht T

X k

s T
|
T —" =
& i
b
P
E
< 2
!
™

BE MV Busbar Mol

)
00 |

T

)

bt e 4

=

B

o

&

——al
o 3
»_p_q_@g_/_._/y_/_.
L~

g

. o
@ ¢ B
] {
Y% ﬂ% %

il
=) = < “
switched back to supply from the new 11kV Switchgear by } 3 Ml - l s l e 1 i J T T l Ml i l i l W,J: J( l
ESCOM. l i l n.l.m,\ - l,..] J - \] b l an l.ml ml 1.-.l.r l @
Vv OV W l‘ b A v v
* AC/DC supplies for newly installed equipment should be T MR E BaeE N S e o i "

Switchover Process for Kanengo Substation (Draft)

Step 28
Item
- Energization of 132/66kV Transformer(New IBT1) feeder
- Power Supply from 132/66kV Transformer(New IBT1)
Procedure
[Operation of 132/66kV Transformer(New IBT1) Jl' o f
Energization] 31 Y 1
- To adjust Transformer(New IBT1) Tap to 132/66kV 132 kv Busor ] Ly Y an
Transformer(IBT4) I T s 4 K4
- To close DS (1)) on Transformer(New IBT1) feeder }— )J }— +— A
- To close CB (@) on Transformer(New IBT1) feeder 1 | 1 i 3 il - -
1 * ko 1
; @
[Check] inl %@ i) wiil
- To check the voltages and the phase angles of both \f” i ¢ (f)s
132kV side and 66kV side 3 3 \ Y] 3
RV Busser Mot J. 3y \L 3 l Mo
3 73 T o | o I
[Operation of Power Supply from 132/66kV ) 1 \L \ \ .L
Transformer(New IBT1)] [ i L
- To close DS (@) on Transformer(New IBT1) feeder }—‘ 1 [
- To close CB (@) on Transformer(New IBT1) feeder l\ J’ J
(Power Supply from 132/66kV Transformer(New IBT1)) b 4 b "%.{ “‘iﬁ e "‘L. o
[Check] i [ I
- To check the voltages and cuments of 132/66kV i L I 1
Transformer(New IBT1) . { 1 ] 1 ey e ] e
(The End of the Switchover) - 2 Bt B b B B RS TR
¢ N I ‘_ e - ‘
T 0 0 1
Note; el T e R T e = e

* Necessary Time: 4 hours

ii
i
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