= P [ T \ i 4
4 | | 4 :
4 ! E ! ‘LA,
w00 ‘ A—
|
<> 2 ‘ B /<> \ i
|
i . . ’ |
4 | 4 | KEY PLAN
- a ‘ 2 P i 2
A |
| |
‘ _ . |
) | ‘ o ‘ ‘
~ 1_ 4.00‘ a1 !
. . ) 4o ‘ .
‘ e ; CONCRETE CLASS 'B
| S [« / | (21 MPa AT 28 DAYS)
! /
‘ < |
E '
: a |
g B - 2 L
|
. 4 N a I
: I
FLOW 8 ‘
B a —_—— o
|
= | _ 4 ‘k I ~ _—
. |
) “ ‘
I
ate e RSN AN SN . PRI I__| o DISCLAIMER:
4 . ST } A g f et g, ay THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
a 4 s . X 4 B : “ E L ‘ TG COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE FULLY
“ : 4 N “ - X ; RESPONSIBLE FOR THE ACTUAL DESIGN AND DRAWINGS TO ENSURE
ELEVATION - N e THE APPROPRIATE CONSTRUCTION, FUNCTIONALITY & EFFECTIVE
—_— OPERATION OF THE PROJECT (AS PER CONTRACT).
. 400 C, NOTE:
‘ .4 : “e “a 1. ALL THE UNITS IN METERS UNLESS OTHERWISE NOTED.
I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ 2. ALL STRUCTURAL CONCRETE IS CLASS 'B' (21 MPa AT 28 DAYS)
g - TR SO - . 2 S ECTION A A UNLESS NOTED OTHERWISE.
/ {7 } J
a0 AR o = b 3
/\k i -
H 04 DRAWN ASIF SAMI
. PAKISTAN CONSULTANT A’PAF ATTABAD HYDROPOWER POWER INTAKE SCALE
Whs jfy WATER & POWER 4 & MANAGEMENT CONSULTANTS 03
= DEVELOPMENT AUTHORITY JOINT VENTURE OF: RECOMMENDED | - STOPLOG ARRANGEMENT
PROJECT: O o e R e i o ] s srowf
ATTABAD LAKE HYDROPOWER (/;svsgc:_;r\gm CONSULTING ENGINEERS l S:A:/F‘(r())ﬁ%CONSULTING SERVICES 01 ) ) DATE : DRAWING No. REV.
PROJECT (54 MW) P PesTaenneson servces cisan cousmEoREERG NGO rev. | owre pEsCRPTION APPROVED | APPROVED : WARCH, 2026 ALHPP-HSS-0407 | O



AutoCAD SHX Text
3.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
2.0

AutoCAD SHX Text
1.0

AutoCAD SHX Text
5.0 m

AutoCAD SHX Text
4.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
REV.

AutoCAD SHX Text
0

AutoCAD SHX Text
AS SHOWN

AutoCAD SHX Text
MARCH, 2026


| EL.2425.00
A4 Y
EL. 2425.00 [ 4
k [ | I
2 a 2 . ‘ ! ¢ a - P
- ) L - /‘ ) . ‘ E o i
R L i : T
) ol EE a : - . TR
: A . R | EL. 2421.00 ' B
. . L 4 ) .
s bl
. | R B 5
T KEY PLAN
| bt .
o M ‘ < . ) 4
“ s B ) | a 2 “ :
I . [ St o
a.ql, ] )
. T AR : SRR . CONCRETE CLASS 'B
4 ) A P . :
SRR T | N (21 MPa AT 28 DAYS)
. . o . s
e o B
S | IR I oI TRASHRACK RAIL TRACK
‘ A “y i /‘4 < ) -
A N g s ‘ . k ‘ oo a |
‘ . ‘ v, P | g
’ o }‘ AT ey } 3 ‘k i} )
p SRR RS ‘ e ‘/ . LIFTING BEAM EL. 2412.00
a ‘ S . 1o L “ 4 —iz
: RO R 400 - \” | /
ot e e IRV ‘
P 4“‘ a \ . "F q/ 7 . ;
HIE o] \ \ 2 -
B I 1 [
- 4 | .
\ ‘ \
B ! |
I
4 1 4
] ! A
“ a | 4/‘ 4|
48 ‘
™~
oR | o
e ‘ .. - DISCLAIMER:
! S R A/ A | . — 8 THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
‘ : “ w COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE FULLY
. RESPONSIBLE FOR THE ACTUAL DESIGN AND DRAWINGS TO ENSURE
als ! a THE APPROPRIATE CONSTRUCTION, FUNCTIONALITY & EFFECTIVE
) ‘ ; OPERATION OF THE PROJECT (AS PER CONTRACT).
S ‘ | e
I | s NOTES:
\ B 1. ALL DIMENSIONS ARE IN METERS.
4. \ T4 B 2. ELEVATIONS AND LEVELS ARE BASED ON THE TOPOGRAPHIC
o Ca T SURVEY ATTACHED IN PACKAGE lIl, VOLUME Ill OF THE
P a ; . “ a . B BIDDING DOCUMENT. VERIFICATION OF THESE ELEVATIONS IS
S JER ) "a . ) . - . RESPONSIBILITY OF THE EPC CONTRACTOR.
4 ) e e D s Tt L At e 3. ALL STRUCTURAL CONCRETE IS CLASS 'B' (21 MPa AT 28 DAYS)
: oA { & ., . ST e T, s Lol UNLESS NOTED OTHERWISE.
A ) a P 2 4 ’ . - . : “ i ‘ ° “
2 /\T\/ - 8 . 4 5 PR 4 . ( | 2 3 4.0 5.0 m
R . foe e, ! ! } |
ELEVATION \ \ ~TION A o
_— = SECTION A-A
H 04 DRAWN ASIF SAMI
PAKISTAN CONSULTANT Ay P Aﬁ ATTABAD HYDROPOWER POWER INTAKE SCALE
WATER & POWER 4 & MANAGEMENT CONSULTANTS 03
DEVELOPMENT AUTHORITY JOINT VENTURE OF: RECOMMENDED | - TRASHRACK ARRANGEMENT
" 02
PROJECT: PR PAKISTAN (VT LT, (LEAD FIRNY CHOVER i AS sHowy
ATTABAD LAKE HYDROPOWER :;S\ls.l_O)C::gFD CONSULTING ENGINEERS ;ﬁ%ﬁ%.cowsumms SERVICES 01 DATE : DRAWING No. REV.
PROJECT (54 MW) }Tﬂl S:‘:/ﬂi‘;“[‘)_ENG‘NEER'NGSERV'CES 4)DOLSAR  DOLSAR ENGINEERING INC.CO REV. | DATE DESCRIPTION APPROVED | APPROVED - MARCH, 2026 ALHPP-HSS-0408 @



AutoCAD SHX Text
5.00

AutoCAD SHX Text
7.00

AutoCAD SHX Text
7.00

AutoCAD SHX Text
4.00

AutoCAD SHX Text
3.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
2.0

AutoCAD SHX Text
1.0

AutoCAD SHX Text
5.0 m

AutoCAD SHX Text
4.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
MARCH, 2026

AutoCAD SHX Text
REV.

AutoCAD SHX Text
0

AutoCAD SHX Text
AS SHOWN


GANTRY CRANE
‘ |
\ ! il
| |
I I
T T
8
8 RAILING
0.30 CONCRETE CLASS 'B' (21 MPa AT 28 DAYS)
EL. 2313.30, S | | EL. 2313.30,
2.41
I
N~ 17— EL.2301.86 TAIL WATER LEVEL
| ¥ (THREE UNITS)
1 5.00 1
I 1
I
- - ‘ i o8
ol |
= |
~ = o
e e A = B
| e
EL..2294.25 ‘ = | it EL. 2294.25
| 7
{
N ‘.
|>A DISCLAIMER:
ELEVATION THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
SECTION A-A COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE FULLY
RESPONSIBLE FOR THE ACTUAL DESIGN AND DRAWINGS TO ENSURE
THE APPROPRIATE CONSTRUCTION, FUNCTIONALITY & EFFECTIVE
OPERATION OF THE PROJECT (AS PER CONTRACT)
e s e
‘ NOTES:
2 2 1. ALL DIMENSIONS ARE IN METERS.
! 2. ELEVATIONS AND LEVELS ARE BASED ON THE TOPOGRAPHIC
‘ SURVEY ATTACHED IN PACKAGE Ill, VOLUME Ill OF THE
; BIDDING DOCUMENT. VERIFICATION OF THESE ELEVATIONS IS
‘ RESPONSIBILITY OF THE EPC CONTRACTOR.
5.00
CLIENT: CONSULTANT: 04 DRAWN ASIF SAMI
3 PAKISTAN A’PAF ATTABAD HYDROPOWER SRE
f WATER & POWER fl & MANAGEMENT CONSULTANTS 03 POWERHOUSE
DEVELOPMENT AUTHORITY JOINT VENTURE OF: FECOUMENDED | - DRAFT TUBE GATE ARRANGEMENT
. NATIONAL ENGINEERING SERVICES 02
PROJECT: AR PAKISTAN (PVT.) LTD. (LEAD FIRM) CHD.VER ~ AS SHOWN
ATTABAD LAKE HYDROPOWER (/;svsgc:_;r\gm CONSULTING ENGINEERS s S:A:/F‘(r())ﬁ%CONSULTING SERVICES 01 DATE : DRAWING No. REV.
PROJECT (54 MW) PEs :’;\fT‘S)TL’_*r’; ENGINEERING SERVICES " DOLSAR ENGINEERING INC.CO. REV. | DATE DESCRIPTION APPROVED | APPROVED - MARCH, 2026 ALHPP-HSS-0409 @



AutoCAD SHX Text
2.41

AutoCAD SHX Text
4000

AutoCAD SHX Text
3.11

AutoCAD SHX Text
3.00

AutoCAD SHX Text
3.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
2.0

AutoCAD SHX Text
1.0

AutoCAD SHX Text
5.0 m

AutoCAD SHX Text
4.0

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
REV.

AutoCAD SHX Text
0

AutoCAD SHX Text
AS SHOWN

AutoCAD SHX Text
MARCH, 2026


E- POWERPLANT ELECTRICAL


bk
Typewritten text
E- POWERPLANT ELECTRICAL


20/26 MVA
11/132 kV

23.20

20/26 MVA 20/26 MVA
11/132 kV 11/132 kV

23.20 23.20

10/13 MVA
132/11.5kV

LEGEND:

SYMBOL

DESCRIPTION

©

3~ GENERATOR

L]

132 kV CIRCUIT BREAKER

Qs

TRANSFORMER

A

TRANSMISSION LINE

= [l

SURGE ARRESTER

EARTH/GROUND

NEUTRAL GROUND
RESISTOR

EARTHING SWITCH

DISCONNECTOR SWITCH

HiH-

11 kV GENERATOR C.B

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF

THE PROJECT (AS PER CONTRACT).

DISCLAIMER:

NOTES:

1.

DRAWING SHOWS THE BASIC CONCEPT OF ELECTRICAL

SYSTEM. FINAL DESIGN SHALL BE DEVELOPED BY
CONTRACTOR DURING DETAIL DESIGN STAGE.

FINAL RATINGS OF VARIOUS EQUIPMENT SHALL BE

DETERMINED ON DETAILED DESIGN STAGE.

THIS DRAWING IS PREPARED BASED ON FEASIBILITY

DRAWING NO. AFS-EM-451.

CLIENT: PAKISTAN

WATER & POWER
DEVELOPMENT AUTHORITY

PROJECT:
ATTABAD LAKE HYDROPOWER
PROJECT (54 MW)

CONSULTANT:

A"']PAF ATTABAD HYDROPOWER |
4 & MANAGEMENT CONSULTANTS
JOINT VENTURE OF:

NATIONAL ENGINEERING SERVICES
PAKISTAN (PVT.) LTD. (LEAD FIRM)

ASSOCIATED CONSULTING ENGINEERS }L'/?/ BARQAAB CONSULTING SERVICES

(PVT)LTD. | (PVT)LTD.
PAKISTAN ENGINEERING SERVICES
(PVT)LTD DOLSAR ENGINEERING INC.CO.

04

03

DRAWN

ASIF SAMI

02

RECOMMENDED

01

CHD./VER.

MAIN SINGLE LINE DIAGRAM

SCALE

AS SHOWI

DATE :

REV.

DATE

DESCRIPTION

APPROVED

APPROVED

MARCH, 2026

DRAWING No.
ALHPP-PPE-0501

REV.

()




"_______________________________i i__________________l
| 100 KVA @ |
I | | Sk |
| | | 5 |
| E I Il X |
1 | | “ 400 KVA l
| 0 STATION SUPPLY R) 04 kv |
| | Dyn 11 INTAKE SITE
| s |
| SWITCHYARD =+ | | |
| | T
| TF
E 10/13 MVA | —_——
| = 132111.5kV I | ]
| R S I
| a TIF-1 c TIF-3 | I I
20/26 MVA <> 20/26 MVA
| 11/132kV e 111132 kV/ | | |
|_ YNd11 YNd11 I |
| POWER HOUSE | |
11KV BUS-1 I | I
: GCB | | |
| T ocs o [ | | L] SWITCHYARD |
LB2OMA | CONTROL BUILDING |
I i — | | mon ) (e e |
0.4 kv Supply From
| £ A) e30kva @ 630KVA @ saokva | l Dyn 11 Plant
| 11/0.4 kV 1104kv P\ 1104 kv | |
Dyn 11 Dyn 11 Dyn 11
500 KVA @ " " " l | X X |
| 0.4kV I
| P I ' < |
| 5 | | |
I | | ' DISCLAIMER:
| | | THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
| —_—,—————— —— — e — e e —— —— — ——_—— COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
| | FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
| OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
S | CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).
NOTES:
1.  DRAWING SHOWS THE BASIC CONCEPT OF ELECTRICAL
SYSTEM. FINAL DESIGN SHALL BE DEVELOPED BY
CONTRACTOR DURING DETAIL DESIGN STAGE.
2. FINAL RATINGS OF VARIOUS EQUIPMENT SHALL BE
DETERMINED ON DETAILED DESIGN STAGE
3. THE NUMBER OF CIRCUITS FOR 11kV & 400V SUPPLY
SHALL BE DETERMINED BY THE ENGINEER/CONTRACTOR
BASED ON THE AUXILIARY LOAD OF THE PLANT.
4. THIS DRAWING IS PREPARED BASED ON FEASIBILITY
DRAWING NO. AFS-EM-452.
CLIENT: CONSULTANT: 04 DRAWN ASIF SAMI
& PAKISTAN Ay P Af‘ ATTABAD HYDROPOWER SOALE
\E& /; DEVE:V::::NS'} :ouv"ll'EI%RITY [\ 4 MANAGEMENT CONSULTANTS 03 SR AC SUPPLY SYSTEM
v AT oSt S o ( OVERALL SCHEME )
PROJECT: AT i R o HONER AS sHow
ATTABAD LAKE HYDROPOWER @  isomeconumesoneers =7 s consuuTNG Servies o1 DATE . DRAWING No. REV
PROJECT (54 MW) P TN eNanERIG services £)55L5AR  DOLSAR ENGINEERING INC.CO rev. | oate DESCRIPTION APPROVED | APPROVED MARCH, 2026 ALHPP-PPE-0502 6}




FROM 11 KV BUS
FROM 11 kV BUS-1 FROM 11 kV BUS-2 SWITCHYARD

( \\‘500 KVA
\ "7 Jo4kv
NS

400 VBUS, 1250 A, 3PHASE, 50 HZ |L — — — — — — — — — — — —

N.C

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION

N.C OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).

N.C
NOTES:
1. DRAWING SHOWS THE BASIC CONCEPT OF ELECTRICAL
SYSTEM. FINAL DESIGN SHALL BE DEVELOPED BY
CONTRACTOR DURING DETAIL DESIGN STAGE.
2. FINAL RATINGS OF VARIOUS EQUIPMENT SHALL BE
DETERMINED ON DETAILED DESIGN STAGE.
3. THE NUMBER OF CIRCUITS FOR 400V SUPPLY SHALL BE
DETERMINED BY THE ENGINEER/CONTRACTOR BASED
ON THE AUXILIARY LOAD OF THE PLANT.
4. THIS DRAWING IS PREPARED BASED ON FEASIBILITY
DRAWING NO. AFS-EM-453.
CLIENT: CONSULTANT: 04 DRAWN ASIF SAMI
, PAKISTAN : A, P A,W ATTABAD HYDROPOWER SCALE
\’ }, WATER & POWER 4 & MANAGEMENT CONSULTANTS 0 POWER HOUSE
— DEVELOPMENT AUTHORITY . RECOMMENDED -
‘ AU ENGN AN Esvices 02 AC LV SUPPLY SYSTEM
PROJECT: PR PAKISTAN (PVT.) LTD. (LEAD FIRM) CHDJVER, ~ AS SHOW
ATTABAD LAKE HYDROPOWER @ (/;svsgc:_;r\gm CONSULTING ENGINEERS :?:;:/F;n.))ﬁ%vcowsumms SERVICES 01 DATE - DRAWING No. REV.
PROJECT (54 MW) [pes] :’P“VﬂjﬁngNG‘NEER'NG SERVICES ] DOLSAR ENGINEERING INC.CO REV. | DATE DESCRIPTION APPROVED | APPROVED - MARCH, 2026 ALHPP-PPE-0503 /0\




FROM LV BOARD

BATTERY -~
CHARGER # 1|_

220 V DC DISTRIBUTION
BOARD

FROM LV BOARD

220 V BATTERY
500Ah

BATTERY

1]

CHARGER # 2

1]

220 V BATTERY

500Ah

FROM LV BOARD

DC PANEL
BOARD # 1

Lo
=

DC PANEL
BOARD # 2 I

Lo
I

DC PANEL
BOARD # 3

L]
—

DC PANEL
BOARD# 4

L
—

220V DC
INPUT

220V DC
INPUT

230V_AC
INPUT

230VAC Uninterruptible Power

Ly

Ly

Supply System L%7
(UPS) ‘

Static Bypass Switch

|

Switch

Manual Bypass

UPS Board

230VAC

LEGEND

LV CIRCUIT BREAKER

FUSE

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).

NOTES:

1. THE DRAWING DETAILS THE BASIC CONCEPT OF
THE DC & AC ESSENTIAL SYSTEM. FINAL DETAILS
SHALL BE DEVELOPED BY THE EPC CONTRACTOR
DURING DETAILED DESIGN STAGE.

2. DETAILS, RATINGS AND LOAD PROFILES OF THE
FOLLOWING EQUIPMENT SHALL BE DEFINED BY THE
EPC CONTRACTOR:

- BATTERY CHARGERS

- BATTERY

- INVERTER SYSTEM

- DC SWITCHGEAR & PANEL BOARDS

3. THE NUMBER OF FEEDERS OF DC & AC PANEL
BOARDS ARE FOR INDICATIVE PURPOSE ONLY, THE
EXACT NUMBER OF FEEDERS REQUIRED SHALL BE
DEFINED BY THE EPC CONTRACTOR.

PAKISTAN
WATER & POWER
DEVELOPMENT AUTHORITY

CLIENT:

)
&7

PROJECT:
ATTABAD LAKE HYDROPOWER
PROJECT (54 MW)

CONSULTANT:

,’ ATTABAD HYDROPOWER
A ‘.]:PJC MANAGEMENT CONSULTANTS

JOINT VENTURE OF:
NATIONAL ENGINEERING SERVICES
RS PAKISTAN (PVT.) LTD. (LEAD FIRM)

@

ASSOCIATED CONSULTING ENGINEERS C/\’
(PVT)LTD. A
PAKISTAN ENGINEERING SERVICES

(PVT.)LTD.

=]
[*2

BARQAAB CONSULTING SERVICES
(PVT.)LTD.

4 ) POLEAR DOLSAR ENGINEERING INC.CO.

04

DRAWN

03

ASIF SAMI

RECOMMENDED

02

POWER HOUSE
DC SUPPLY SYSTEM

01

CHD./VER.

SCALE

AS SHOWI

REV. | DATE

DESCRIPTION

APPROVED | APPROVED

DATE : DRAWING No.

ALHPP-PPE-0504

MARCH, 2026

REV.

o



AutoCAD SHX Text
220 V BATTERY 500Ah

AutoCAD SHX Text
220 V DC DISTRIBUTION BOARD

AutoCAD SHX Text
X

AutoCAD SHX Text
230VAC

AutoCAD SHX Text
230VAC Uninterruptible Power 

AutoCAD SHX Text
Supply System

AutoCAD SHX Text
(UPS) 

AutoCAD SHX Text
UPS Board

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
Static Bypass Switch

AutoCAD SHX Text
DC PANEL BOARD # 1

AutoCAD SHX Text
DC PANEL BOARD# 4

AutoCAD SHX Text
DC PANEL BOARD # 2

AutoCAD SHX Text
DC PANEL BOARD # 3

AutoCAD SHX Text
BATTERY CHARGER # 2 

AutoCAD SHX Text
220V DC

AutoCAD SHX Text
INPUT

AutoCAD SHX Text
230V AC

AutoCAD SHX Text
INPUT

AutoCAD SHX Text
BATTERY CHARGER # 1

AutoCAD SHX Text
SPARE

AutoCAD SHX Text
Manual Bypass Switch

AutoCAD SHX Text
220 V BATTERY 500Ah

AutoCAD SHX Text
X

AutoCAD SHX Text
220V DC

AutoCAD SHX Text
INPUT

AutoCAD SHX Text
FROM LV BOARD

AutoCAD SHX Text
FROM LV BOARD

AutoCAD SHX Text
FROM LV BOARD


FROM LV BOARD

BATTERY [N— 220 V BATTERY
CHARGER # 1| 300Ah

220 V DC DISTRIBUTION
BOARD

FROM LV BOARD FROM LV BOARD

BATTERY ~
CHARGER # 2

220 V BATTERY
300Ah

1]

X

DC PANEL DC PANEL
BOARD # 1 BOARD # 2

= =

DC PANEL DC PANEL
BOARD # 3 BOARD# 4

S O A

INPUT

220V DC ﬁ\IZOV DC

PUT

230V_AC
INPUT

230VAC Uninterruptible Power
Supply System

Ly Ly Ly

(UPS) ‘

Static Bypass Switch

Manual Bypass ]

Switch

UPS Board

230VAC

LEGEND

—%— | LV CIRCUIT BREAKER

1 Fuse

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).

NOTES:

. THE DRAWING DETAILS THE BASIC CONCEPT OF
THE DC & AC ESSENTIAL SYSTEM. FINAL DETAILS
SHALL BE DEVELOPED BY THE EPC CONTRACTOR
DURING DETAILED DESIGN STAGE.

2. DETAILS, RATINGS AND LOAD PROFILES OF THE
FOLLOWING EQUIPMENT SHALL BE DEFINED BY THE
EPC CONTRACTOR:

- BATTERY CHARGERS

- BATTERY

- INVERTER SYSTEM

- DC SWITCHGEAR & PANEL BOARDS

3. THE NUMBER OF FEEDERS OF DC & AC PANEL
BOARDS ARE FOR INDICATIVE PURPOSE ONLY, THE
EXACT NUMBER OF FEEDERS REQUIRED SHALL BE
DEFINED BY THE EPC CONTRACTOR.

-

CLIENT: PAKISTAN CONSULTANT:

" ATTABAD HYDROPOWER
WATER & POWER A l.PAC MANAGEMENT CONSULTANTS

DEVELOPMENT AUTHORITY

JOINT VENTURE OF:
NATIONAL ENGINEERING SERVICES

PROJECT: PR PAKISTAN (PVT.) LTD. (LEAD FIRM)

ATTABAD LAKE HYDROPOWER
PROJECT (54 MW)

ASSOCIATED CONSULTING ENGINEERS
(PVT)LTD.

PAKISTAN ENGINEERING SERVICES
(PVT)LTD.

=]
o]
o)

BARQAAB CONSULTING SERVICES

2 (PVT,)LTD.

4 ) POLSAR DOLSAR ENGINEERING INC.CO.

04 DRAWN

ASIF SAMI

03
RECOMMENDED

POWER INTAKE
DC SUPPLY SYSTEM

02

CHD./VER.
01

SCALE

AS SHOWI

REV. | DATE DESCRIPTION APPROVED | APPROVED

DATE : DRAWING No.
MARCH, 2026 ALHPP-PPE-0505

REV.

(0



AutoCAD SHX Text
220 V DC DISTRIBUTION BOARD

AutoCAD SHX Text
X

AutoCAD SHX Text
230VAC

AutoCAD SHX Text
230VAC Uninterruptible Power 

AutoCAD SHX Text
Supply System

AutoCAD SHX Text
(UPS) 

AutoCAD SHX Text
UPS Board

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
Static Bypass Switch

AutoCAD SHX Text
DC PANEL BOARD # 1

AutoCAD SHX Text
DC PANEL BOARD# 4

AutoCAD SHX Text
DC PANEL BOARD # 2

AutoCAD SHX Text
DC PANEL BOARD # 3

AutoCAD SHX Text
BATTERY CHARGER # 2 

AutoCAD SHX Text
220V DC

AutoCAD SHX Text
INPUT

AutoCAD SHX Text
230V AC

AutoCAD SHX Text
INPUT

AutoCAD SHX Text
BATTERY CHARGER # 1

AutoCAD SHX Text
SPARE

AutoCAD SHX Text
Manual Bypass Switch

AutoCAD SHX Text
220 V BATTERY 300Ah

AutoCAD SHX Text
220 V BATTERY 300Ah

AutoCAD SHX Text
FROM LV BOARD

AutoCAD SHX Text
FROM LV BOARD

AutoCAD SHX Text
FROM LV BOARD

AutoCAD SHX Text
X

AutoCAD SHX Text
220V DC

AutoCAD SHX Text
INPUT


A4
PRINTER

OPERATOR
WSH#2

DISCLAIMER:
THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF

THE PROJECT (AS PER CONTRACT).

NOTES:

1. THE DRAWING SHOWS THE BASIC CONCEPT OF PCS
CONFIGURATION, FINAL DETAIL SHALL BE DEVELOPED BY

THE EPC CONTRACTOR DURING DESIGN STAGE.

CLIENT: PAKISTAN

i WATER & POWER
j DEVELOPMENT AUTHORITY

PROJECT:
ATTABAD LAKE HYDROPOWER
PROJECT (54 MW)

CONSULTANT:

A"’P AF ATTABAD HYDROPOWER
4 & MANAGEMENT CONSULTANTS
JOINT VENTURE OF:
NATIONAL ENGINEERING SERVICES
AR PAKISTAN (PVT,) LTD. (LEAD FIRM)
(/;SVSTO)CLI.;\SED CONSULTING ENGINEERS @ &Qﬁ%ﬁ%FONSULTING SERVICES

PAKISTAN ENGINEERING SERVICES
(PVT.)LTD.

DOLSAR ENGINEERING INC.CO.

04

03

02

01

DATE

DESCRIPTION

APPROVED

DRAWN ASIF SAMI SOALE
RECOMMENDED Pcs CONCEPTUAL LAYOUT
AS SHOWI
CHD./VER.
DATE : DRAWING No. REV.
APPROVED WARCH, 2020 ALHPP-PPE-0506 | O




23.20

FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE

OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).

NOTE:
1. DRAWING SHOWS THE BASIC CONCEPT OF ELECTRICAL
PROTECTION SYSTEM. FINAL PROTECTION DESIGN EQUIPMENT
RATINGS SHALL BE DETERMINED BY ENGINEER/CONTRACTOR
DURING DETAIL DESIGN STAGE.
2. THIS DRAWING IS PREPARED BASED ON FEASIBILITY DRAWING
NO. AFS-EM-457.
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SYMBOLS DESCRIPTION 1. SPANS BETWEEN SUBSTATION GANTRIES AND THE RELEVANT 6. LAYOUT SHALL BE ADJUSTED DURING DETAIL DESIGN STAGE
TRANSMISSION LINE TOWERS SHALL BE FURNISHED BY OTHERS.
SURGE ARRESTER (SA) HOWEVER, THE CONTRACTOR SHALL SUPPLY AND INSTALL ALL 7. ALL DIMENSIONS SHALL BE MEASURED FROM TOP OF FOUNDATIONS.
NECESSARY JUMPERS/DROPPERS AND HARDWARE FOR CONNECTIONS
= $RAmg'FT(§3RRM\é%'—(TCA\\/GT§ BETWEEN TRANSMISSION LINES AND THE SUBSTATION EQUIPMENT. 8. INTERCONNECTION BETWEEN POWER HOUSE AND 132kV SWITCHYARD
WILL BE THROUGH SEGREGATED BUS BAR AS SPECIFIED IN POWER
LINE TRAP (LT) 2. INSTALL ALUMINIUM ALLOY CONDUCTOR INSIDE THE ALLUMINIUM PLANT SPECIFICATION.
= GANTRY TOWER (GT) TUBULAR CONDUCTOR TO PREVENT VIBRATION AND TACK-WELDING
TO PREVENT ARCING OF THIS PARALLEL CONDUCTOR AT THE
SHIELD WIRE ENDS.
CREOPISES/TUBULOR CONDUCTOR 3. CORROSION INHIBITING COMPOUNDS SHALL BE USED FOR ALL DISCLAIMER:
POST INSULATOR (PI) ELECTRICAL CONNECTIONS AND SHALL BE APPLIED TO CONTACT THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
GROOVES AND ON CONDUCTORS PRIOR TO ASSEMBLY. COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
ol INSULATOR STRING (TENSION) FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
MARSHALLING KIOSK (M.K) 4. BUS SUPPORT CLAMPS SHALL BE DESIGNED TO ALLOW FOR OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
THERMAL EXPANSION. CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
— DISCONNECTOR SWITCH (DS) THE PROJECT (AS PER CONTRACT).
CIRCUIT BREAKER (CB) 5. SPECIAL CARE SHALL BE EXERCISED IN HANDLING ALL TUBING,
CURRENT TRANSFORMER (CT) CABLE AND FITTINGS TO PREVENT SCRATCHES ON THEIR SURFACES.
TO PREVENT CORONA, ALL WELDS MADE ON CONDUCTORS OR
FITTINGS SHALL BE MADE WITH A SMOOTH BEAD WHICH SHALL
BE FILED AND SANDED.
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THIS DRAWING SHOWS ONLY TYPICAL AC OUTGOING CIRCUITS.
EMERGENCY DIESEL GENERATING SET SHALL BE SUPPLIED COMPLETE
WITH CONTROL, PROTECTION, METERING, INDICATION AND
ANNUNCIATION SYSTEMS AS SPECIFIED.

. FOLLOWING REMOTE CONTROLS OF THE DIESEL GENERATOR/DIESEL
ENGINE SHALL BE PROVIDED ON THE DIESEL GENERATOR PANEL IN
CONTROL ROOM:

A)DIESEL GENERATOR START.

B) GENERATOR STOP.

C) VOLTAGE AND CURRENT INDICATION.
D) FREQUENCY INDICATION.

. DETAILS FOR CONTROL, METERING, INDICATIONS AND OTHER
INSTRUMENTS RELEVANT TO AC SYSTEM SHALL BE FINALIZED AT THE
DETAIL DESIGN STAGE.

. THE SIZES OF THE CABLES ON THIS DRAWING ARE APPROXIMATE SIZES.
THE CONTRACTOR SHALL SUBMIT CALCULATIONS FOR APPROVAL OF
THE EMPLOYER'S REPRSENTATIVE FOR THE SELECTION OF CABLES
STAGE.

. THE CONTRACTOR SHALL PROVIDE SUB-DISTRIBUTION BOARDS AS
SPECIFIED / REQUIRED BY THE EMPLOYER'S REPRESENTATIVE.

. THE SIZE OF BUSBAR AND MCBs SHALL BE DETERMINED BY THE

CONTRACTOR AND SHALL BE SUBJECT TO APPROVAL BY THE
EMPLOYER'S REPRESENTATIVE. FRAME SIZES OF MCBs SHALL BE 250A
MINIMUM.
. BCU SHALL BE PROVIDED TO COVER ALL 11kV SWGR SIGNALS TO SAS.
. ENERGY METERS FOR 400V SHALL BE HOUSED IN EACH PAD MOUNTED
TRANSFORMER.

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).
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NOTES:

1. ALL THE INDICATED INSTRUMENTS ARE TENTATIVE TO
DESCRIBE GENERAL DESIGN PARAMETERS &
METHODOLOGY AND DO NOT RELIEVE THE
CONTRACTOR FROM ANY OF HIS OBLIGATIONS IN
COMPLETION OF ENTIRE SCOPE OF WORK UNDER THIS
CONTRACT.

2. THIS DRAWING SHOWS THE SCHEMATIC ARRANGEMENT
OF 110V DC STATION SERVICES AUXILIARY SUPPLY.

3. THE ALLOCATION / ARRANGEMENT OF OUTGOING
CIRCUITS SHALL BE AS PER SPECIFICATIONS.

4. THE SIZES OF 110V DC DISTRIBUTION PANEL CIRCUIT
BREAKERS SHALL BE DETERMINED BY THE
CONTRACTOR AS PER THE LOAD REQUIREMENT AND
SHALL BE SUBJECT TO APPROVAL AT DETAIL DESIGN
STAGE.

5. AUDIBLE AND VISUAL ALARMS SHALL BE PROVIDED ON
SAS/ 132KV CONTROL PANEL (BUS PANEL) AND
RESPECTIVE DISTRIBUTION PANEL TO INDICATE
TRIPPING OF ANY OF THE 110V DC CIRCUIT BREAKER.

6. 110V DC BUS VOLTAGE SHALL ALSO BE INDICATED ON
THE SAS/132KV COMMON CONTROL BOARD (COMMON
ALARMS).

7. FOLLOWING SHALL BE FINALIZED AT DETAIL DESIGN
STAGE SUBJECT TO APPROVAL OF ENGINEER.

(A) NO. OF CIRCUIT TO VARIOUS LOADS.

(B) SIZE OF BUSBAR, MCB'S AND SPAREMCB'S
BREAKERS.

(C) RATING OF ALL INCOMING & OUT CIRCUIT
BREAKERS.

8. HIGH FREQUENCY BATTERY CHARGER AS WELL AS SCR
BASED CHARGER CAN BE OFFERED WITH FOLLOWING
ARRANGEMENT.

(A) (N+2) MODULE BATTERY CHARGER AGAINST HIGH
FREQUENCY ARRANGEMENT.

(B) 03 NOS. BATTERY CHARGER AGAINST SCR BASED
ARRANGEMENT WITH 01 NO. STANDBY BATTERY
CHARGER ALONG WITH AUTO TRANSFER SWITCH IN
CASE OF FAILLURE OF ANY BATTERY CHARGER.

DISCLAIMER:

THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).
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THIS IS CONCEPT LEVEL DRAWING WITH NO GUARANTEE OF
COMPLETENESS OR PRECISION. EPC CONTRACTOR WILL BE
ENTRANCE FULLY RESPONSIBLE FOR THE DETAIL DESIGN AND PREPARATION
OF REQUIRED DRAWINGS TO ENSURE THE APPROPRIATE
CONSTRUCTION, FUNCTIONALITY & EFFECTIVE OPERATION OF
THE PROJECT (AS PER CONTRACT).

LEVEL = +300

L] [ NOTES:
1

. ALL DIMENSIONS ARE IN MILLIMETERS.

2. REFERENCE LEVEL (£0) IS THE FINISHED SWITCH YARD LEVEL (TOP OF GRAVEL
SPREAD).

3. PVC (EMBEDDED) PIPES OF APPROPRIATE SIZES CONSIDERING FUTURE
REQUIREMENTS, SHALL BE PROVIDED FOR CABLES BETWEEN BATTERY BANK,
BATTERY CHARGERS AND AC/DC PANELS WHERE EVER NEEDED.

4. LAYOUT PLAN FOR THE BATTERY BANKS IN THE BATTERY ROOM SHALL BE
FINALIZED AT THE DETAIL DESIGN STAGE.

5. THE SPACE OF CABLE TRENCH OR OPENING IN THE CONTROL HOUSE BUILDING
,NOT USED FOR PANELS, SHALL BE PROVIDED WITH STEEL CHECKERED PLATE
COVERS WITH PROPER STIFFENERS AND LIFTING ARRANGEMENT.

6. AT THE POINT OF ENTRY OF CABLE TRENCHES IN CONTROL HOUSE BUILDING,
PROPER BLOCKING OF RAIN WATER AND RATS ETC. SHALL BE PROVIDED.
BOTTOM ENTRY PLATES OF PANELS SHALL BE PROVIDED WITH PROPER CABLE
GLANDS & SPARE HOLES BE TEMPORARILY BLOCK FOR FUTURE USE.

7. ADEQUATE NUMBER OF R.C.C. PIPES SHALL BE PROVIDED AT 11kV CABLE ENTRY
INTO STATION SERVICES ROOM. TRENCH AND SPARE PIPES SHALL BE
TEMPORARILY BLOCKED FOR FUTURE USE.

8. FALSE CIELING SHALL BE PROVIDED IN COMPLETE C.H.B.
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