654-10 Etectrical Equipment
{1) Sclection of Rated Voltage

The rated voltages of the various systems are to be as follows:

300 MW x | unit 150 MW x 2 units
Sending Receiving Sending Receiving

End Fnd Iind End
Transmission Line Voltage 132kv -- 132kV —
Generator CGulput Voltage I18kYV - 155 V —
High-voltage Auxiliary 6.9 %V 6.6XV 69 kV 6.6kV
Equipment Voltage
l:ow.-\'oltage Awnxiliary 460 V 440 V 460 V 440 V
Egquipment Voltage
Lighting Fquipment Voltage | 220 V 200 V 220 V¥ 200 V
DC Auxiliary Fquipment 1o vV 160 V 110 V 100 V
Voliage
DC Operating Ciscuit \'ollagei 1o v - 1O V - J

{2) Generator Capacitor Pg

Calculated by

_ Generator Rated Guiput (kW)
Power Faclor

Pg

the capacity was taken to be 353,000 kVA (in case of 300 MY x 1 vnit)and 177,000 kVA
(in case of 150 MW x 2 units).

(3) Capacily of Main Teansformer

The capacity of the station service transformer was deducted with some allowance added, and
the required capacity was calculated as given hercunder.

353,000 -- 30,000 + 5,000 = 323000 kVA
(in case of 300 MW x 1 urit)

177,000 — 15,000 + 3,000 = 165,000 kVA
{in ca= of 150 MW x 2 units)

{4) Capacity of Station Senice Transformer

With an auxitiary power ratio of 8.5% and a power factor of 0.85, the capacitly was faken to be
30,000 kVA (in case of 300 MW) and 15,000 kVA (in case of 150 MWV), respectively.
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{3) Capacity of Starting Transformer

Backing up by Ihe sfation service fransformer is considered, in addition to which the eleclric
power required for irial operation of other units is considered and the capacity was made 507%
larger {45,000 kVA (in case of 300 MW x } unit) and 22,000 kVA (in case of 150 MW x 2

units)] than the capacity of the stalion service transformer.,

(6} Station Power Supply Structure

I¢ was arranged to make it possible for highvollage auxiliary equipment (6.6 kV) 1o be

supplied from any onc out of station service (ransformers, starling transformers and other
units.

Low-vollage (440 V) auxiliary equipment is to be supplied from a power center divided into 4
parts which can be inter-connected. However, the coal transport facilities are o be provided
independently.

(7) Righ-vollage Switchgear

Supply is to be made to large-capacity auxiliary equipment (about 200 kW or more) by 6.9-kV
enclosed-type switchgear cubicles.

{8) Low-voltage Swilchgear

Supply is to be made (o auxiliary equipment of ssnall capacity. The various control cenfers are
to be located close to their loads.

{9 Directcurrent Power Supply Facilitics

The facilities are composed of charging equipment and batteries, and power is supplied for
operafion of auxiliary equipmenlt, alanm issuing, prolective interdocking and direct-cuseeat
niotors for emergencies.

(10) Emergency Power Supply Facilities

The facilities are composed of a diesel engine generator, and when the station service power
sipply is cut off due o reasons such as power sfation Faulting, the aims will be:

1)  Securing of power supply necessary for safely shutling down each wnit
2)  Securing of power supply necessasy for re-starling units after clearing of fault
(1 1) Electronic Computer

The computer is made to memorize the operating condition with data Lyped out periodically
and at demand times.

Data input of approximately 500 elementfunit is considered.
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{12) Telecommunications Facilities
The following are to be installed:

Automatic telephone apparatus
instde power siatlion premises 2003 ch.

Telecommunications apparatus
between power sfations 5 ch.

Pagzing apparatus inside power
station premises 70 speakers
130 telephone sels

5-14-11 Possibitity of Operation of Turbine-Generator as Synchronous Condenser

It is considered technically possible for a lurbine generator to be operated as synchronous
condenser within the limits of the peneraling capability cumnve.

When a tuibine-generator is operated as synchronous condenser, il must be separated from a
steam-tusbine. Several ways of “start-up’ are conceivable. The start-up system by mesnsof a
syachronous induction motor would be realistic among said ways since it is most cconomical
and has been used for 3 turbine-generator of small capacity.

In the event that a furbine-gencrator should be manufactured so thal operation of a
synchronens condenser can be made within the limils of the generaling capacily cusve,
incremental costs of auxiliary equipment and start-up appasatus could be estimated at around
73 million Rupees. While installation of a synchronous condenser with the same capacity as
that of reactive power of generator and installation of static condenser and shunt reactor will
cost approximately 130 million Rupees and 135 million Rupees, respeciively. Accordingly,
operation of a turbine-generator as synchronous condenser would be more economical.

As described above, there exist actual records of having used turbine-generators of small
capacily as synchronous condenser in the past.

Howeves, the proposed furbine-generator will have a capacity of 300 MW for the project.
Unfortunately, no actual secords of having used such a big scaled turbine-generator as
synchronous condenser have been obsenved. Therefore, it will be esseatial that WAPDA
conduct careful and strict examinations prior to their finatization of employment of the
turbine generator as syachronous condenser.

5-1-12 Poweshouse

The powerhouse as indicated in Figs. 5-10 to 5-12 is 3-story stee] structure of building area
3.670 m? (300 MW x 1), 4,410 m? (150 MW x 2), and total floor area of 11,800 m? (300 MW
x 1}, 13,230 m? (150 MW x 2), with the building volume of machine hall 87,610 m? (300 MY
x 1), 100,800 m? {150 MW x 2) — measuring by centers of columns.
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The building is to be of dry construction in consideration of the advantages of lightening
weight and shortening the construclion pesiod. In effect, the building is to be of steel
consirection with the exterior wall using stee] sheets (with insutation material subsirata).

The exterior wall up to the operations floor is to be reinforced concrete. The floor of each
story is to be a teinforced concrete stab, but where opening is required for operation and
mainlenance, steel grating is to be provided. Partition walls in the interior are (0 be of
reinforced concrete construction or brick walls depending on the degree of importance.

Windows are to have alominum sashes, while accesses are to be provided with steel doors.
Rooms accommodaling precision equipment and rooms (o be sfationed by stalion personnel
are lo be provided with airconditioning facilitics, and thermal insulation material is to be
applied at susrounding walls of these rooms to minimize heat gain. Besides the above, lighting
systemn, water supply and drainage system, sanitation system, fire extinguishing system, fire
alarm system and veniilating system are to be provided the main power plant building

In view of possible addition of Unit No. 2 in the future, the westside walls are to be made
removable.

5-4-§3 Foundations of Powerhouse and Major Facilities

The foundations of the powerhouse and major facilities such as the turbine-generators, boilers,
induced dralt fans, electrostatic precipitators, stacks, etc. should be supported from a fayer of
the ground which is sufiiciently retiable from the standpoint of strength.

Acvording to the present sunvey conducted by the JICA Sunvey Team, the power sfation site is
covered by the Focene Laki Limestone Formation, and it is judged to be possible to directly

support the foundations of stuctures, and therefore reinforced concrele foundation is
adopted.

However, sinee there is a strong possibilily that this limestone formation has infercalalions of
marlsione and shale, il is suggested that a susvey such as boring investigations and bearing
capacity lests be carried out prior (2 the performance by WAPDA of definite desizn so that the
results can be reflected in the detail design.

5-4-14 Adminisfrative Building and Other Buildings
(1) Administrative Building

The administrative building, as shown in Figs. 5-14 and 5-15 is a 3-story reinforced conecrete
building having a eeinfosced concrete foundation.

‘The building arca is 1,410 m? and the tolal Noor arca 4,230 m?

The functions and uses of the administrative building consist of fuel testing & water analysis
labosatory, security section office, storeroom, air-conditioning machinety room and clinic on
the first floor, maintepance seclion, accounling seclion, drafting section and a2dministration
wotion offices, government labor, supenvisor room, and teaining & coordination oflicer room
on the second floor, and plant manager’s office, depuly manager’s office, telepheae exchange
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toom, dala storage room, operations seclion offices {2 rooms), and cenference rooms (3
rooms) on the thicd floor. Moreover, a connecling watkway is to be provided from the third
floor to the main power plant building.

(2) Oiher Buildings
The buildings below are planned besides the above-mentioned administrative buitding.

The coal transport control building is o be a 2-story steel structure having {olal area of 1,200
m?, the repair shop a single-siory steel structure having a floos area of 1,800 m?, and the waler
freatment plant and hydrogen generation apparalus house single-story reinforced concrele
structures having floor areas of 300 m? and 150 m?, respectively. The bulldozer house and the
garage are to be singlestory steel struciures having floor areas of 300 m? and 280 m?,
respectively. The hazardous materials storehouses consist of iwo single-story steel consteauction
buildings having a combined floor area of 380 m? » while storehouses comprise four single-story
stee] structures of tofal floor area of 6,900 m?. The guardhouse is a single-stosy reinforced
concrete struciure of floor area of 150 m?. The gypsum siorage is (o be composed of (wo
buildings of I-sfory sicel construction with a floor area of 3,000 m?.

All the foundations of these buildings are reinforced concrele.

(3) Appurtenant Facilities of Buildings

Of the surrounding walls of the buildings, those of rooms accommeodating precision
instmiments and of rooms where station perscanz!t are stationed are all to be insulated

thermally, and are to be provided with air-conditioning system.

Other than the above, lighting system, water supply & drainage system, sanitation system, fire
extinguishing system, fire alarm system and ventilating system are to be provided.

5-$-15 Destick Type Steel Stack

The types of stacks coneeivable are reinforced concrete and steel stacks. Both have advantages
and disadvantages with regard to constructability, economic nature, ete,

Generally, in case of a reinforced concrele stack, the following is said:

When the ground conditions are favorable, there are many examples of construction up

o around 100 m in height and there is no problent with respect to either economy or
safety.

On the other hand, the drawbacks are said o be the following:

The deterioration of concrete with time is greater than for stee], and in addition to

inspection being difTicult, it is not a simple matler to 2t up a measure to cope with the
problem.

It is difficult to collectivize a multiple number of stacks.
It is difficult o line inside of the stack with insulation.

1V-146



Where the ground conditions are poor, because of great weight and inferior carthquake
resistance, the economy is poorer compared with steel.

The advantages of a steed slack are said to be the following:

Where the ground conditions are poor, it is casy to be earthquake resistant since weight
including foundation s nel so much as conerele stack.
Unlike with concrete, a steel stack can be directly tined.

Steel has litthe scatter in quality, and it is possible for parts erected in the ficld to be
inspecied and tested.

Discovery of and implementation of countermeasuses against time-dependent delerior-
ation and corrosion are easy.

The drawbacks are said to be:

The constiuction of superstructute is generally complicated and their construction
penied would be slizhitly fonger.

The overall study of the alorementioned details has led to the conclusions that;

the proposed stacks are to be 150 m in height for minimizing the spreading of flue gas for
prevention of possible air contanmination in the case of Jamshoro site.

the steel towers for supporting the stacks are to be 14.0 m in height and stack shells 150
m in height, respectively. In the case of 300 MW x | unit, one stack shell will have a top
diameler of 4.9 m and a bottom diameler of 5.4 m. When a scale of 150 MW x 2 units is
adopted, two stack shells will be required and each of these shells will have a top diameler
of 2.5 m and a bottom diameler of 3.5 m, respectively.

the lining of the stack shells will be provided with porcelzin bricks in order to protect the

surface of the stack shells from highly concentrated suMuric oxides and will be sticked
with acid-proof mortar,

and the foundations are of reinforced concrete,

55 Colony

As indicated in Fig. 5-16, a colonial area for WAPDA personne] (252,000 m?) is o be provided
adiacent lo and south of the power station.

As the basic idea for the layoul of the colony a public space is bocated at the center of it where
the following are provided for convenience of daily life: I elementary school, 1 post office, 1
bank, 2 markets, 1 clinic, 1 mosque, 1 rest house, 1 garage, 1 clubhouse, 1 pump house.

For access to the colony, (wo access roads of 10 m width are provided from the nationat road
(New Petaro Road). Roads (width 10 m or 6 m) which lead to the individwal houses in the
compound are provided with cunves to aveid the monoteny of a straight-line layout and to
altempt lo produce an appearance of the colony which is rich in variety.
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The types of houses Iaid out ase the following:

Type A 1 unit
Type B 7 unifs
Type C 25 units
Type D 43 units
Type E (Two rooms) 103 units
Type 15’ (Single room) 129 units
Type ¥ ) 70 units
Total 378 units

It is assumed that the numbes of residential units {0 be construcied would be 60% of the
number of power station personnel.

In consideration of the futuré extension (300 MY x 1 unit or 150 MW x 2 units), an additional
space of 126,000 m? in the south of colony will be resenved.
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Fig 5— 1

ASH DISPOSAL AREA

LAKHLA COAL FIRED TBERMUR

AP DING
FOUNTAN
CEMY. WATER TANX,

PONER STATION

GENERAL

FUMP &I

sar-fror gyt TR TR X

LY
e
T

DISCHARGE Pl

COLONT AREA

LEGENDE

(7) Ran wATER TAMNX,
RIVER WATER TREATING FAL

HYDROGEN CENERATIVE PLANT,
EXALDSIVE SIORME HOUSE PREA

(® ware Hous
GYFSINE WARE HOUSE

DEM CAATER TREATNG FAE

PORee®

PLAN {( 300 MW)

RATER AAY

INTAXE INVAKE OPEN CHANANEL

e N

STALK

ASH SETTUNG FOMD
AGSORDENT MAME &
GYFSUM FR0DUCT

MOTHER LIKND TREATMENT

&, ASH AND
FGD. PLANY CONTROL  AOOM

/AICO BADA R.F.

WARE HOGSE

WASTE WAIER TREATNG FAC.
LD ZER GARAMGE

OOAL YARD

MATERIAL ANO SCRAP STORME ASEA
SWITCH YARD

SPACE FOR FUTUVRE EXTENSION

SCALE 4 210000

-
7

@
B
@
&
@
@
8

V-149




MONTHLY WATER LEVEL AND RUNOFF AT KOTRI BARRAGE

Fig 5- 2
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Fig 5-3 CROSS SECTION OF INDUS RIVER
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Fig 5-5 INTAKE OPEN CHANNEL
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Figb- 6 INTAKE, WATER WAY, PUMP PIT(I‘SOOI‘\/M’)D
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Figb -7 CIRCURATING WATER PIPE, DISCHARGE PIT, TAILRACE, IRRIGATION INTAKE, OUTLET (300 MW)
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Fig.5-9
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Fig 5-9

LAYOUT OF LAKHRA COAL FIRED THERMAL. POWER STATION (300 MW)
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Fig. 5-10 GROUND FLOOR PLAN (300MW)
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Fig 5- 11

MEZZANING FLOOR PLAN (300MW)
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BOILER TURBINE GENERATOR PLAN
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Fig. 5-~13 SECTION OF POWER STATION (300MW)
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fig.5-13 SECTION OF POWER STATION (300MW )
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ADMINISTRATION BUILDING ELEVATION AND SECTION

Fig. 5-15
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COLONY LAYOUT PLAN

Fig. 5 - 16
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Fig. 517
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Fig. 5 - 18

AIR AND GAS FLOW DIAGRAM ( 300 MW )
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Fig. 5-19 COAL HANDLING SYSTEM FLOW DIAGRAM
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Fig. 5-20 ASH HANDLING SYSTEM FLOW DIAGRAM
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{RIVER WATER) Fig .5-21
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Fig. 5~ 23
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Fig.5 - 24

BASIC SINGLE LINE DIAGRAM

[lé | aus-1
: v
[ﬁ [é 220 KV
i 3
4 = BUS - 2
A _ o}
e :
\—3 or¥ e B JAMSHORO SUBSTATION I
i LAKHRA POWER PLARNT o o
Ab
3 BUS-1 ;E e
132kv | 3¢ oo}
4 BUS-2 HTe
T _
e6xwBus LY .1 661 8Us
“"“J\Dfllll,[lllll .LJ\I Gen
g Q ST GGQOOOO?OO@ QQ@
T T TTTTITI000T [
1 POOOOOO® OO A
id 6.6kV Auvuliory Equipments
T { See to Noles ) =
7 ) P
440V. gus |
Cool Supply Syslem
s 1 f (
440V. BUS- Emacgency 440V. BUS-C { :l) 440V. BUS- 8 440V. 8US-A |

Ly

Diesel

1

T 220v. Lights !

Notes.
6.6 kV Auxiliory Equipments

NAME OF MACHINE

( Alernative of 220kV Connection )} {(300MW)

300V 150w

b Induced Ovoft Fon 2 sels
2. Forced Droft Fan 2 sels
3. Cool Pulneriger 5Heefs
4. Primary fon 5 sels
5. Cool Bunkes Suppy Conveyor 2 seis
6. Ash Sling Pump 3 sets
7. Cuculoting Waler Pumyp 3séts
8. Condensote Pump 3 sels
3. Boile Feed Woler Pump  Isels
10, Cooling Water Pump Jsels

IV-195

x 2 LTS
2sets X2
2585 N2
4 sefs x2
49 sels x2
158l
4 sats

5 5els
Jsels x2
3 2




AN STEaM

£y
o

STEAM CRUM

BHLER

§

%
M
__*)

|f

|

-mll-——-——

—— -.-..-.-‘-ﬁ r—-n-—.‘-———[

r

| B STEAN HEADER

"

©
WA W""‘T
1O WATCR mﬂ.ﬂ.m

.

]
1
'
i

Fig. 5 - 26

y—

MAIN FLOW OIACGRAM

LP TFEAL -

orLER FELD
WATER AFS

FACME BATER TRECATVENT AUANT

10 P --_g‘]] AT -

(300MW )

GENERATCR

LEGERD

- DESLRPTLY

= 4 4ok FTCN

——Ysurrs

COCANAE o
|60 maes £

erce

O Jewsaton oV
-

TEoY Shanes

FaRE $%a M

3 Y

=3

WLE-UP WUER VPSS

-

1v-199

~ n ¥
P m i
i ;
| e
H = : ! s qT.
i " e
} == Reapse
e 1y g A
i } s ! 1 i1 t .
tH S B S U S S e, g -, i
fjL # e — B — L
Iitls 3 it St Sty bt Aty Sulet oy St St St Subetul Jul- St ¥ REebelet bR — s —per e -
I :! X N B S I R S I R
] . . 1 H
IS i I
K } ! A
] : = _..-_.L_F,_,,_%==:. !
i { H
I 1 : | CCNTENSER ! T
' il | 4 |
A._i, i - - l
I
1 1 |
1 1 |
1 l¢
! il I
t e i !
%
L ug-.. I : - ' i _i_
rooses) B § . _E 1
l Ii I !srﬁ:i\rnl _ii -
o | g € s
m:;—_i‘}: E I Bt
_ I ] i ] - ——— . ————-= —————————————————
3 Ly [ I
i ! : It ] |
§
| i
1 1} I e e ——pp————-al
— I i) i SN A S H
- I Hlestonblindtesistdesiesteiietttar | l i #
I i - SELAG BAX
—————————— J "*"”"“"‘J’i‘_t i l 3 5 - CEVOk DOSNG
*.—— ——————— —--l I —_ —_ R —_
i | '
I iy g ——— = { it
ﬂ > i . _J | I S S ;i
I ] CALENSATE SRS
——to 10 CTHERS to ecuer
) 10 tE2EfANR




Fig 5- 27
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Fig 5-28  INTAKE, WATER WAY, PUMP PIT (I50MW x2)
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Fig 5-29 CIRCURATING WATER PIPE, DISCHARGE PIT, TAILRACE, IRRIGATION INTAKE, OUTLET (1SOMWx 2)
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Fig 5- 30 LAYOUT OF LAKHRA COAL FIRED THERMAL POWER STATION (150 MW x 2 UNITS)
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Fig 5-30 LAYOUT OF LAKHRA COAL FIRED THERMAL POWER STATION (150MWx2 UNITS)
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Fig. 5~ 32 BOILER. TURBINE. GENERATOR PLAN
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Fig. 5-33 GENERAL ARRANGEMENT ( SECTION } (IS50MWx 2)

i

i

i

i

;

3

1

i

3

i

B H

ol — é

m :

- g

z — -

p e <
- &

b e

H
i
+
f- o —- BILESR —
]
'

r (ELEAZTCA AND
/ STLRECE  TENG

T T T
i i
o 0%0

T CRANE S0Cas5t

TG WE £5D
< CESERATCR

o e LEATER
2 § LP LEATER
H ¢ . B ﬁ iL 1 convan races
o PO . i 3 1 PR A
£ H 3 ’

8 1Y Jetel el ? i
. H/}ﬁgl‘i 2R R e e

-

-4 = r> 1 "I |
4 F , CEsie
H J T IERAT -
o |l LEES B || wooen |l ] g ]
W m L 4 - N -

Va

]
‘ :
z H : o 7 PONESIEAS 7 PR AR finS 7 \FD FANs j‘ —A y i =
insEib 3 hl—,‘]/ / / / / pd z i f 7z | !
7 ] : : - ;
. -E . .

CROABTNINS 1
ASTER 4 ALY VRNE L— o

- - i i i
r_;_:!i 6000 [ 6000 |40 0otd ] 2o 2004 moo | s0o0 |__ neoo i RTE
€00

A

AN @ e~ & o 2 ©® ©® @ @®o o o e T T

RS



ATAA

Fig. 5 - 33

EELERPATCA AND
STCRAGE TENX

e €ATER ]
LP 1EATER

i

2

GENERAL ARRANGEMENT

( SECTION ) (ISOMWx 2}

(o

BIILER

IR 000 i

/ T:r
2

/
=0
4

o

|11 fiL B

NHOLITE

\

150 Q00

V213




Fig. 5- 34 MAIN POWER PLANT BUILDING (OPERATING FLOOR PLAN) ( ISOMW x2)
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Fig. 5 - 35 FUEL GAS FLOW DIAGRAM (150 MW )
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Fig. 5-36 AIR AND GAS FLOW DIAGRAM (150MW)
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CHAPTER 6 POWER SYSTEM ANALYSIS
6-1 Method of Power Transmission for Lakhra Coal-fired Thermat Power Station

‘The voltage of electric power to be generated at Lakhra Coal-fired Fhernal Power Station is to
be incteased 1o 132 kV by means of step-up transformers fo be installed in the premises of the
power stalion for transmission to the adjoining 500 kV Jamshoso Substation which is to be
consiructed as a terminal substation of fire 500 KV Multan-Guddu-Jamshoro line,

The following are the reasons fos selection of a voltage of 132 kV:

(1} WAPDA is coniemplating to take in 500 kV, 220 kV and 132 &V lines to the s00 kv
Jamshoro Substation, and the voltages of 132 kV and 220 kV are conceivable as
transmission voltage for Lakhra Coal-fired Thermal Power Station.

(2} FEconomic compasison, however, has shown that 132 kV will b more advantageous than
220 kV as transmission vollage for Lakhia Power Station.

(3) There is almost no difference between the fransmission voliages; 132 kV and 220kV, in
respect of power system stabifity. 300 MW could be sent from Lakhra Power Station in

1987, should there be no severe faults as three phase ground on the 500 kV transmission
line.

(1) Breakerand-a-hall arrangement adopted for 220 kV buses has higher reliability than
conventional double-bus bar arsangenient adopted for 132 kY buses, However, the
probabilily of occurrence of bus bar fault would be nearly zero and the annually planned
shutdown of the power station for three months would give enough linte for mspaction,
that would bring high reliability for 132 kV buses as well as for 220 kV buses.

(5) There is no difference belween (wo methods, 132 kV (ransumission and 220 kV
transmission, in the 220/132 kY transformation capacity of the 500 &V Jamshoro
Substation, even if 600 MW should be the uitimate capacity of Lakhra Coal-fired Power

Station because the capacity of the transformer is subjeet o power demand in the
Hyderabad area during the high-water season,

Tables 6-1 and 6-2 show estimated consiruction costs of Lransmission Fa

cifities in every
transmission scheme,

6-2 Power System Analysis

3
&

The power system in 1987, when the Lakhra Coal-fired Theamal Power Station is to be
commissioned, was studied in respect of power Tow and power system stability . The outline of
the power system is as given in Fig. 6-1. Tarbela-Gatti 500 kV - 3 single-circuit lines, now under
examination by WAPDA in connection with increase in the capacity of Tarbela, have been
taken into account in the power system analysis dealing with Lakhra Power Station.
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6-2-1 Power Flow

The voltages and power flows were studied for peak load hours in the low-water months of
1987. In power Now caleulations, it was assumed that hydroelectric power slations are to be
elfectively utilized for meeting power demand and that the thermal power stations would
supplement the hydro power stations in covering shortages of such power demand.

The data furnished by WAPDA wete used for the outputs of the various hydroclectric power
stations and the leads on the individval substations.

The outputs of the hydroclectric power stations will be greally decreased dusing the low-water
months. Accordingly, it will be necessary (o operate a large gas turbine as well as steam power
stations in this season.

The power flow diagram for peak toad hours in the low-water months of 1987 is as given in
BFig. 6-3. Regarding the power flows of 500 kV transmission lines, there will be Mows outward,
northward and southward, from the thermal power stations of the central areas of Pakistan,
Multan and Guddu.

Since the power flows of the 500 kV transmission lines are relatively light, there is a tendency
for the 500 kV bus voltages of the individual 500 kV substations (o rise and shuai reactor
capacities would be required for maintaining the 500 kV bus veliages of the substations al
roughly 100%.

On the contrary, some 132 kV and 220 kV transmission tines might be overloaded and the
vollages of 132 KV substations far from 500 kV substations will likely o decicase. Secondary
transmission facilitics consisting of 132 kV and 220 kV transmission lines and reactive power
suppliess should be examined in defail by WAPDA.

If the 132 kV (ransmission line between the 500 kV Jamshoro Substation and the preseat
132 &KV Jamshoro Grid Station are to be 132 kV, 2 ccl (conductor used: LYNX) utilizing a
part of the existing Jamshoro-Lakhra Line, it is considered thal overloading will take place
during shutdowns of the thermal uvnits in the lyderabad area. Such is the case in the
high-water months. 1t is necessary for measuses to be taken to increase the transmission
capacily of the said present line; such as o use bundle conductors (o be contemplated.

During the high-water months, all the thesmal units in the South would be shul down and
power required in the Hyderabad area would flow from the hydro power stations in the North.
Therefore, the transmission lines to send power from the SO0 XV Jamshoro Substation to the
Hyderabad area and necessary equipment incloding 220 kV/132 kV transformers should have
enough capacily to meet the full requirements of the area.

In case a 220 kV trzansmission line is construcled between the 500 kV Jamshoro Substation
and Hala Road, considerations should be given o the operalion of the power sysfem in order
that the power flows of the said 220 kV and existing 132 kV transmission lines can be propei-
ly distributed. If this transmission line is nol conslructed, the capacily of the 220/132 kV
transformation will have 1o be provided for meeting the full requirements of (he Hyderabad
area.
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6-2-2 Power System Stability

Fransient stability calculations were made for the power flow conditions during peak load
hours in the low-waler months of 1987,

It was hypothesized thatl the Faulting conditions in the transicat stability catculations would be
A-phase line-to-ground faulting at the Jamshoso end of the 500 kV Dadu-Jamshoro Line with

circuit breakess of the said transmission fine opened after 4 cycles following the occurrence of
the faulf.

‘The swing curves of calculation results are indicated in Fig. 6-4. The power system will be
unslable in case of fault{s) at the Jamshoro end of the 500 kV Dadu-Jamshore Line, and will
not discharge [unclions against such faulls,

In case double circuit is adopted for the 300 XV transmission line of Gaiti-Multan
Guddu-Jamshoro, the sysiem will be stabilized, even when faults andfer accident(s) should

occur on a single circuit of the 500 XV transmission line. The calculation resulis of transient
stability arc as shown in Fie_ 6-5.

A second 500 KV Gatii-Multan-Guddu-Jamshoro Line would be necessary in order to maintain
the interconnection of the 500 kV transmission line at all times.

6-2-3 Sumniarization of Resulis

(1) 1t is considered more advantageous that Lakhra Coal-fired Thesmal Power Station will be

connected to a 132 KV bus of the 503 KV Jamshoro Subtsfation from an econonsical point
of view.

(2) It is desirable for a second 500 LV Gatti-Multan-Guddu-Jamshozo Line to be constructed

to form a power system having high reliability in order to avoid step-out of any power
stations against severe line fauli{s).

(3) During the high-water months, powet required in the Hyderabad area would be supplied
by the hydso power stations in the North. Accordingly, the capacily of the transmission
lines to send power from the S00 kV Jamshoro Substation and substation equipment
including 220/132 KV transformess will have 1o be provided in order to meet the full
requirements of the Hyderabad arca.

Lakhra Coalfircd Thermal Power Station is to be shut down during the hizh-water season.

Therefore, the analysis on the power system in this season was not performed in the feasibility
study on the development of Lakhea Coal-ficed Thesmal Power Station.
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CHAPTER 7 CONSTRUCTION SCHEDULE FOR COAL-FIRED
THERMAL POWER STATION

7-1 Scope of Construction Schedule Setup

In order to carry oul the Pioject to construct a 300 MW Lakhra coal-fired thermal power
station (300 MW x 1 unit or 150 MW x 2 units) as the alternative, the construction schedules
shown in Figs. 7-1 and 7-2 start with submission of this feasibility study repost.

These schedules have been prepared on the assumption that about 24 menthsare fo be required
for taking procedures from submission of this feasibility study scport up to the commence-
menl of the actual constriction work and also aboul 47 mounths for the performance of

construcison work. Thus, about 71 months will be needed uniil the commissioning of the
power plant.

7-2 Coastruction Woik

Following receipt by the contractoi(s) of an LIC to be openad within 24 months aftes
submission of this feasibility siudy reporé, 2 contracior will be allowed 47 moniths for
construction work which includes designing and manufaciuring of accessary eguipment by
manufacturers, <ivil works, installation and efeclion, and trial operation of generating
equipment_ It is taken into constderation that workable days per month and wotking hours per
day in Pakistan wilt be 23 days and § hours, resbeclirely-

Details of construction process and necessary period are estimated as follows:

(1) Desigmng and Manufacturing

After a contractlors geceives an LIC, manufacturers are to starl manufacture of equipment and
supplies in accordance with approval drawings granted by WAPDA. About 19 months will be
needed for manufactonng, shop tests and package of a tarbine rotor, which requires the
tongest smanufacluring tinie among generating equipment, and a generating rotor.

(2) Transportation

Upon completion of equipment, ifs shipment shall be elfected by receiving an export license
fsom the related authoritiss concerned of the exporter. 2 months are estimated necessary to

cover Lransit from a foreign port to Karachi port and time needed for customs clearance and
inland transportation,

{3) (vil and Stractural Works

% months are presumed necessary for preparatory work for construction of provisional
facilitics, temporary buildings and land reclamation.

29 months are allowed for waler circulation works to install water intake and discharse
facilities, and the eelated work should at the latest be completed before starting trial operation
of auxiliary equipmeal and recgiving electric power.
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9 months are Mctored into estimated period necessary for foundation work for 2 main building
and 27 months from frame ereclion (o completion of a main building.

All civit and structural works including necessary modification work have been scheduled to
be completed before steam admission o a turbine.

(4) Assembly, Installation and Trial Operation of Generating Equipment

Boiler assembly stasts with drum lifting and assembly of portions to withstand pressure parls
with a2 hydraulic test. Nexl, aftachmenls will be inslalled and all necessasy work shall be
completed by the time a boiler is ignited. Time necessary for these jobs is estintated (o be 16
months.

With the exception of wire grounding work o be conducted in parallel with foundation work
for civit works, all eleetrical work including instaltation of a tuibine, a generator and
measuring instruments must be completed before steam admission to a turbine.

20 months are estimated necessary from dram Fifting to completing these jobs. Trial aperation
of auxiliary equipment are to be conducted in turn alter receiving electsic power. A noload
test and a load test as well as adjusimenl to a plant should be made after steam admission to
turbine and 3 months are allowed unlil commencement of commerciat operation, Principal
ilems of construction processes for the 300 MW x 1 unit and their timelable as well as a
period from start of preparatory work are shown below;

Principal items Time Period

Stari of preparatory work April 1983 —
Starl of foundation construction QOctober 1983 6 months
Frame efection (structueal work) July 1984 15 months
Drum lifting Apnl 1985 24 months
Boiler hydraulic static fest November 1985 31 months
Initial power receiving March 1986 35 months
Initial boiter iznition August 1986 40 monihs
{firing)

Steam admission to turbine December 1986 44 months
Starl of commescial eperation March 1987 47 months

7-3 Final Disbursement after Complelion of Construction

Acceplance tests will be made after consirtction is compleled. Within aboul one month after
WAPDA has approved test resulls, releation shall be released to a eontiactor(s) both in foreign

and domestic curreacics, tesulting in full payment of monics for completion of the Project by
December 1987,
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Execution Orgznization and Work 1o be Performed

H is desired that WAPDA employ a consultant to receive his assistance in executing and
managing this consiruction work.

Orders will be issued item by item and sepasately in order {0 cover each concrele and specific
items of the work to be performed.

Organization chart showing relations between WAPDA, a consultant and a contsactor is given
below:

1)

1)

2)

3)

4}

5)

6)

Consultants l 1 WAPDA . | Contractor -
Head Office | Head Office 1 Head Office
el I S S _ o
1 I S B
| Consultants i | WAPDA L—( X Contractor
Project Manager | 1 Project Manager J 1 Project Manager

Woik to be Execuled by WAPDA
The jobs to be conducted by WAPDA are as followerss:

Preparatory woik before starting constntsction

This is to make necessary arrangements for acquisition of required dand, compensation for
it, and supply of electricily and water to contsactor{s) for the performance of
construction works.

Examination of approval drawings and relevant documents

This is to examine: and approve drawings and relevant documents submitted by
contractor(s) for approval with the assistance of a consultant.

Decision on a basic policy of the Project
This is to woik out and decide on a plan to maintain and organize necessary personnel for

WAPDA’s construction project and a construction plan, a test program as well as manner
of acceptance tests.

Issuance of a certificate to justily complelion of acceptance inspection

With the assistance of a consultant, WAPDA examines and approves methods, details and
results of many lesls conducted by a contractor and issues a cerlificate justilying the
complefion of aceeptance inspection,

Command, adjustment and control of jobs related to project execution

Payment to a contractor
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(2)

Work to be Executed by a Consuliant

The jobs to be conducted by a consultant are summanzed as follows:

)

2)

3)

4)

3)

6)

7

8)

N

Alter an LfC has been established, a consultant reviews a feasibility study report and
peiform detailed studies.

Preparation of tender documents

A consultant will prepare Plans and Specifications including the general provisions, special
provisions and technical provisions, bid forms, contracl forms, ¢tc. Such tender
docuntents will be forwarded to WAPDA for its finalizalion.

Evaluation of tender documents
A consultant will examine tender documents submitled by cach bidder according {o the

fixed formula, and prepares and submits to WAPDA reposts on the results of his
evaluation.

Assistance in conclusion of contract

A consultant will assist WAPDA in performing the work necessasy for execuling a
conlract with a contractor.

Assistance in examining drawings and selevant documents for approval
A coasultant will examine drawings and relevant documenis to be submitled by a
contractor for approval and gives WAPDA appropriate comments thereon.

Assistance in witnessing factory insnection
A consultant renders technical assistance 10 WAPDA regarding a factory inspection to be
witnessed by WAPDA staff.

Assistance in supenising construction work
A consultanl gives technical assistance {0 WAPDA’S supenisors at the construclion site.

Assistance in making acceplance tests

A consultant gives WAPDA technical comments on the methods, details and results of
varicus tests 1o be conducted by a contractor. In addition, a consulbtant extends technical
assistance o WAPDA in issuing a certificate Lo a contractor to jusiily WAPDA’s approval
of the work completed as proved by salisfying inspection results.

Submission of nionthly report

A consullant pals fogether comments on detailed and overal! construction work executed
by a contractor and submits to WAPDA a report thereon every month. A consuftant alkso
submits to WAPDA a comprehensive completion sepori when the construclion has been
completed.
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Fig. 7 —~ |

o,

Construction Schedule for Lakhro Coal - Fired Therma! Power Station ( 300 MW x 1 Unit)

Oole  Year/Monih 1981 1982 1983 1984 1985 1986 1887
Descriptions fotol
on Th M J ) I} J S J 5 0O M J b3 0 M J s o M J S| o M J S O
| (A) (8) (CH 0| () KkFy | (GY H (1
I. Mojor Events 4 + 1 $ s Mt Tad -
Ii. Conslrsuction Schedule
I Civil Works
1) Preporotory Works 9
2) Woter Intake and Dischorge 29 -
3) Cool Storoge Yard 9
4) Other Works 36 !
2. Structurol Works
1} Power House 30 e
2) Service Building 26 o =
3) Appurienont House 33 Loy Rt o
4} Colony 24 T SR
3. Mechonicol ond Eleciricol Works
1} Desigh and Fobrication 19
2] Instollotion
- Boiler I6 t
~ Turbine and Geaeralor 20
— Eleclricol ond Conirol Equipment] 20
— Coal Hondling Equipment 13
— Other Equipment 18
31 Tesls 3 N
M. Consuvilancy Services 64 r .|
Note, tA)  Commencement of Foundotion Works

{8)
(cH
(0}
(E}
(F}
(61
{

t1)

Commencément of Struclural Works
Orum Lifting

Hydro Stolic Test

Iniliol Power Recieve

Initiol Firing

Steom Admission to Yurbine
Commissioning

Finol Disbursement
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Fig. 7 - 2 Construction Schedule for Lakhro Coal ~Fired Thermal Power Station

{ 150 MW x 2 Units)

i984

Date Year/ Month 198 1 1982 1983 1285 1986 1987
Descriplions m;
J| s J| s J| s| o] Ml ¥ s|] o J| s o] M o] M| J| s
1. Mojor Events Unit NO. 1| "?" “?’ ) Q_' (E_:’ ”’;’ (Q’ ()
Unit NO.2 lt:\) (B8) ((:;l tD} (E) ugl (q:l ll}}
II. Construction Schedule
. Civil Works
t) Preparotory Works 9
2} Woter Intoke ond Dischorge 29
3) Coo! Storage Yard 9
4) Other Works 36
2. Structurol Works
Foundation .
11 Power House 35 -7 -
2} Service Building 26 T i
3} Appurtenonl House 33 S
4) Colony 24 e
3. Mecheonicot and Electrical Works
1) Desigh and Fabrication 19 t
2) Instollalion
~ Boiler 1S
- Turbine ond Generotor 23
— Etectricol ond Control Equipment] 23
— Cool Hondling Equipment 13
— Other Equipment 21
3) Tesis 6 Unit NOt hE‘:i‘l NO.2
I. Consullancy Services 64

Note. LA)

(CY)» Orum Lifting

(D} Hydro Static Test

{tE) Initial Power Recieve

(F} leoitiol Firing

Structural

Commencement of Foundotion Works
{8} Commencement of

1G} Steam Admission to Turbine

{H]  Commissioning

tn Final Disbursemenl

Works
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CHAPTER 8 CONSTRUCTION COST ESTIMATES
8-1 Scope of and Conditions for Estimates

The costs necessary 1o construct the coat-fired thermal powes station specified in Chapter 5 3
included in the scope of cost estimates. In accordance with the Coastruction Schedule shown
in Chapter 7, meorcover, costs aw estimaled at prices prevailing as of June, 1980 on the
assumption that 300 MW unit witl be commissioned in March 1987,

{1) Construction costs may be broken down as follows:

Generating Vacilifics
Contingencies
- Admanistration cost

Indirect cosis‘E—Engjneering fee

—Interest duging construction (1DC)

— Diirect costs

Totat construction cosis

(2) The construction costs are eslimated in the foreign and Pakistani currency portions,
respectively. Those belonging to the foreign currercy portion include costs required for
purchase of imported matenals, eguipment and supplies as spare parts thereof for five years”
opersation, ocean freightage thereof, salaries for foreign cngineess, ele. Those to the latier
include the salaries and wages for Pakistani personnel and workers and the costs for
consiruction matesials, such as cement, aggregates, ele. and construction machinery available
in Pakistan, including the intand transportation cosl of impoited maternials, cquipment and
supplies as well as spare parts thereof. Because of the previous practive obsenved in Pakistan
and in accordance with the policy taken by the Pakistani Governmenl, moreover, premium for
manne cargo insusance is included in the domestic curreacy portion although stch preminm is
usualily quoted in the foreign currency portion.

(3) Requirements in foreign and Pakistani currencics are estimated under the following
conditlions:

1) Requirement in the foreigh cariency:
Obiained baszd on the prices prevailing in Japan as of June 1280 (on a C&F basis)

2) Requirement in the Pakistani currency:
Obtained, with prices prevailing in Pakistan as of June 1980 reckoned as a refercnce

standard.

(4) Currency exchange rates adopted are as follows:

USSt =Rs10
USS1 = ¥220
Rs 1=Y 22

(5) Customs duties

4074 of the C&¥ prices of imported matedals, equipment and supplies are reckoned as customs
dulics.
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(6} Conlingencies

5% of the costs for civil engineering, construction worsk and electrical equipment is reckoned as
the contingencies which are to be applied to inevitabie design modification(s) and to item(s)
not taken into account upon estimation of prices.

{7) Administration Cost

4% of direct costs is reckoned as the administralion cosl covering those expenses necessary for
WAPDA 1o undertake the Project, which wilt be incurred in head and field offices and in
connection therewith.

{8) FEnginecsing Fee

5% of direct cost is estimated as the eagineering fee which includes personnel expenses,
enumeration, overheads, fravelling expenses, various communication expenses, efc. which wilt
be incurred in employment of consullants. This fee, meanwhite, includes expenses necessary
for WAPDA pessonnel to stay in a foreign counlisy in connection with the performance of
wosk related to the senvices of consulants which includes evaluation of bids.

(9) Interest during Construction (1DC)

In consideration of the Construction Schedule and conceivable terms and conditons of loans
nomally applied 1o the projects of WAPDA, IDC is cakculated at B.75% for a loan in the
foreign currency porfion and at 12.5% for that in the Pakistani ewrrency poition, respectively.

(10) Assumplions

1} Construction costs estimated above include:
e Construction of camps (contractors’ offices, lodeing, mess hall, canteen, elc.) necessary
for the constnuction woik, roadways for work, ete.
¢ Fuel and chemicals necessary for aceeptance tests

2) the following ¢xpenses, however, have been excluded from the present estimates:
o Land procurement cost and compensation expenses of any nature
o House, guest house, mosque, recreation facility and the like
o Taxes imposed on engineering fee and income tax for foreizn enginecss

3-2 Estimated Construction Costs
Based on the scope of and the condilions for estimates as refcrsed to above, the construclion
costs to be incurred on this Project are roughly estimated as shown in Table 8-1. These costs

could be summanzed by main item and by currency as follows:

83 Fund Requirement by Year

The Tund requirement by year is estimated based on the Construction Schedule given in
Chapler 7 on the conditions given on the next page.
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1))

)

)

4)

5)

Civil enginecring and construciion works ... ... progress payment

Equipment cost (C&F)

o 106 of C&F value ... . .. upon signing the contract

o B804 of C&Fyalue .. ... .. upon shipment

o 10&of C&F value _ . __._. upon complection of acceplance fest

Insfathationwork ... ....... progiess payment

Contingencies ... ... ..., proporlional to the amount of annual direcl work cosls
Administration

o Costs after the commencement of work are estimated in proportion te the annual
payment of direct work costs

Work costs by year eslimated under the above-mentioned conditions are as shown in Table 82

84 Power Generaling Cost

The power generating cost is estimated on a kWh basis at a power sending ead in considesation
of the powers to be generated in the Lakhra Coal-fired Thermal Power Station and of the
vanous expenses involved in the power station.

o Annual plant factor 0% (S04, 60°% and 702)

o Service life of plant 30 years

o Station use ratio 42

= Depreciation 35%

o QOperation and maintenance cost 3%

o Fuel cost 381 Rsfton (As received basis)

Under the conditions above, the power generaling cost is estimated at 93.5 paisas/kWh. A

brea

kdown of this cost is given in Table 8-5.
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Table 8-1 Consteuction Cost for Lakhra Coal-fired
Thermal Power Station {300 MW x 1 unit)

{Unit: Rupeesin million)

1v-252

]
Htem Cr“f:r[:%gy Cll; 3?,1‘3, Tolal
1. Equipment 1,221 — 1,127
2. Civil Works 295 300 595
3. Structural Works 144 266 410
4. F.G.D. Plant 109 84 193
{Gypsum Recovery Process)
5. Installation 130 415 545
Sub-totat 2,405 1,065 3,470
6. Contingency 121 53 174
{5% of Sub-total}
Dicect Cost 2,526 Ltig 3,644
7. Customs Duties — 905 905
{40% of C&F Price)
8. Engineering Fee 147 as 182
(54 of direct cosl)
9. Administration — 146 146
(4% of direct cost)
Indirect Cost 147 1,036 1,233
Total 2,673 2,204 4877
10. Interest during Construction
Foreign Currency Portion — 620 ) 1148
Local Currency Portion - 128 ?
Grand Total 2,673 3552 6,255
Interest during construction F.C,8.75% D.C, 12.5%
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Table 8-3 Construction Cost for Lakhra Coal-fired

Thermal Power Station {150 MW x 2 units)

(Unit: Rupeesin million)

Hem

W -

¥

10.

Equipment

Civil Works
Structural Works
¥.G.D. Plant
{Gypsum Recovery Process)
Installation

Sub-total

. Contingency

(5% of Sub-total)
Disect Cost

. Customs Duties

(407 of C&F Price)

. Engineering Fee

(5% of direct cost)
Adminisiration
(4% of direct cost)
Indirect Cost
Total
Interest duning Construction

Foreign Currency Portion

Local Currency Portion
Grand Total

FOI’!’.‘ign Local
Currency Currency Total
1,360 - 1,860
320 3208 640
150 290 440
120 22 212
2,590 1,202 3792
130 60 i90
2,720 1,262 3,982
- 980 980
- 159 159
159 1,179 1,338
23819 2,441 5,320
- 666
_ 311 ) 1,477
2,879 3,918 6,797

Enterest during constiuction F.C . 8.75% D.C125%
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Table 8-5 Cost per Unit Sold

Items Remarks

1. Jastatled Capacily 300 MW

2. Plant Factor (&) 70 60 50

3. Unit Generated (G\Wh) 18396 £,5768 1,314

4. Unit Consumed in Auxitiaries 165.6 1419 1183
(97%)

5. Unit Sent Out (GWh) 1,674 1,4349 1,195.7

6. Cost of Coal (Million Rs.) 426.4 365.5 304.6
(381 Rsfton as sreceived base)

7. Interest

EC (Millicn Rs.) 3285 3285 328.5
{8.75%)

LC (Million Rs) 405 405 405
(12.5%)

8. Depreciation (Million Rs.) 2179 2179 2179
{3.5%)

9. g%e)lalion and Mainienance Cost 1868 186.8 1868
Toial Cost  {Million Rs.) 15646 1,503.7 1,442.8
6to®)

CostfUnit Sold (Paisas) 235 1043 120.7
Exclude escalation
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Table 8-6 Details of Equipment Costincluding Freitage

(Mechanical, electrical)

300 MW x )

(Million Rupess)

1SOMW x 2

Item
(1) Turbo-Generator
1)  Turbo-Generator and Ace. 197.7 2123
2) Turbine Auxiliaries &
Piping 1723 185.0
3) Electric Equipment 1364 1445
4) Instrument & Control 68.2 732
5) Spare Parts 15.9 16.8
6) Cabke & Installation Material 791 85.0
{2) Boikr
1} Boier 143.6 71982
2} Boiler Feed Pump 236 250
3} Waters Treatment Equipment 19.1 205
4}  Ash Handling Equipment 46.4 0.5
S$) Instrumenl & Conteol
Equipment 43.6 46.8
6) Spase Parts 223 24.1
Sub-total 1,568.2 1,6819
{(3) Freizht Charge 1538 178.1
Total {C & F) 1,210 1,860.0
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Table 8-7 Details of Installation Cost (300 MW x 1 Unit)

{Rupees in Mitlion)

Foreign Currency Porlion

Local Currency Portion

]

Item Amount Item Amount
(I} Cosl of Deputing (1) Salaries and
Manufaciuret’s Staff Wages of Contractoss
including Salarizs, Employees
Overheads and Fees
plus Direct Cost
such as Air-fare,
Postage and Tele-
gram Expenses 120 130
(2) Cost of Lease of (2) Insurance Premiums
Temporary Facit- including Those for
ities 10 Marine Cargo Insurance
and Other Local EInsur-
ance (3% of Equip-
menl Prices — 1,568) 47
Sub-Total 130 {3) Costof Lease of
Equipment for Tem-
porary Facilities 81
(4) Cost of Purchase and
Leasz of Materiak fot
Temporary Facilities 25
{5) Cosl of Inland Trans-
porlation including
Loading, Unloading
and Storage of Materials,
Equipmenl and Supplies| 110
{1% of 545)
(6) Miscellaneous 19
I Sub-Total 415

Total of Cost in Both Currency Portions 345

Note: 327 Milion Rupees of 607 3nd 218 Million Rupees of 40% of = Total (543 Milicn Rupees)

given i ke above Tebk can be 2¥9ocated 10 Botler and Tuibine-Gemenator, respectively.
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Table 88 Details of Construction Cost of Civil Works {300 MW x t Unit)

{Rupees in Mitlion)

)

Item Total Foreiig;g fil;:ency LDC?,L?:;:)L& ney

{t) Cooling Water System 281 145 136
(2) Discharge Water Way 186 &9 27
(3) Coal Stock Yard 18 9 9
(4) Ash Disposal Aseca 30 14 16
(5) Ash Seiting Yond 6 3 3
{(6) Access Road to

Pump Pit 3 1 2
(7) Site Preparation 1 34 37

Total _ 595 295 300
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Table 8-3 Details of Construetion Cost of Structural Works (300 MW x 1 Unit)

{Rupees in Million)

em Total Feoieipgn C_urrency Local Currency
Portion Portion
(1) Construclion of Buildings
Main Buildings 161.1 61.2 999
Administrative Building 30.2 4.3 254
Other Buildings 1222 51.0 '._Pl.‘l
Sub-Telal 3135 117.0 196.5
(2) Foundation Works for
Equipmenl
Main Building 13.7 08 129
Other Buildings 405 35 370
Sub-Tolal 54.2 4.3 499
(3) Construction of Stacks
Foundation 56 03 53
Stack 36.7 224 4.3
Sub-Total 423 227 19.6
| Total 4100 144.0 266.0

Nowe:

The foreign exchange cost required for inpoit of steel, special elloy and specizl bricks & included in
{3) “Comstructicon of Stzcks™ of the above Tabls.
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