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EP-2 STUDY OF WASTE WATER TREATMENT

The following table shows limited values of water pollution issued

by the authority of Japan and Pakistan.

EP-2-1



 Unit: mg/l

Ttem ' Japanes’ Pakistan standard
standard Up to 1990 After 1990
(1) Toxic material Toxic material Toxic material
cd 0.1 2.0 0.1
Cn 1 2.0 1.0
O-P 1
Pbh 1
Cr 0.5 2.0 1.0
As 0.5 2.0 1.0
T-Hg 0.005 0.1 0,01
R-Hg ND - -
PCR 0.003 - -
(2} General material General material
F 15 20 20
Colitis (3,000)
pH 5.8 - 8.6
(inland water)
5-9 5.5 - 9.5 6.0 - 9.0
{sea water)
BOD 160 (120) 200 150
{inland water)
con 160 (120) 4500 200
{sea water)
ss 200 {150) 400 200
n-hexane 5
extracts 20 10
Phenol 5 1.5 - 0.3
Cu 3 4.0 1.0
Zn 3 10.0 5
Fe 10 10.0 2.0
¥Mn 10 10.0 1.5
Cr 2 - -
Ni -- - -

From the preceding table, the regulation values of Japanese Standard
and Pakistan Standards do not differ much up to 1990. However,
regulation value for that of after 1990 seems severe in mineral

metals as compared with Japanese standard.

To prevent the water pollution in the area of Karachi sea zone, the

Ep-2-2
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countermeasures must be taken into consideration in discharged
water from the power plant so as to meet the regulation values

issued by authorities of Pakistan and Japanese Government.

{b) In thermal power plants, there are many pollutant sources such as
regenerative waste water discharged from the water treatment
system, high suspended waste water from air preheater cleaning,
boiler furnace washing and chemical cleaning water,
These waste waters, if discharged directly into the sea, will have
a harmful effect on the entire surrounding sea area,
To effectively remove these pollutants contained in the waste water
and prevent pollution of sea wéter, the coagulation.sedimentation,
filteration and neutralization waste water treatment systems should
be furnished for Units 1 and 2.
Waste Water Treatment Process
Water Natural Coagulation Filtra- Neutrali- Hater
before sedimenta- and sedimen- tion zation after
treat- tion tation system system treat-
ment system system ment
. Y Dis-
Waste water Sludge Disposal charged
storage disposal of wastes
pond system
ER-2-3
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EP-3 'NOISE CONTROL

Concerning noise control, JICA Study Team is intending to design the
equipment for the power plant based on the foiIOWing values of sound

level:
{1) Design of outdoor equipment

The sound level in a free field at the boundary line shall be as

follows:

Octabe Band 1 2 3 4 5 6 7 a

Center-Line 63 125 250 500 1,000 2,000 4,000 8,000
Frequency (Hz)

Levels- 80 73 64 60 61 52 49 46
Decibels
[dB(a)]

(2) The maximum sound level for the indoor equipment should be designed
s0 that the Levels-Decibels should be 90 when the center-line

frequency is 1,000 Hz.

" EP-3-1
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PR-1 CONSTRUCTION SCHEDULE

As shown in the details of the construction method on the implementation
schedule, (Refer to attached schedule), the_dismantiing work of the
existing "BX" Station shall be started after completion of the new 220

kV/132 kV transmission(s) and distribution systems.

However, in order to keep the overall implementation schedule of the
project, tﬁe said new systems should be contracted seven (7) months
before contract signing of the power plant Units 1 and 2. Also, ﬁhe
shifting work of the 66 kV outdoor switchyard to be carried out by the
Owner should completely he finished before starting the construction

work of the said new systems.

Consequently, the first unit of 200 MW power plant is envisaged to be
completed thirty-six {36) months after contract signing of LOT I, with
the gsecond unit -to be completed fifteen (15} months after completion of

the first unit.

PR-1-1
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PR-2 CONSTRUCTION COST

Estimation of the construction cost of the project was revised

based on the results of the Detailed Design Study.

The project cost coﬁsiéﬁs of two steam power generatiﬁg units, 1
and 2, the_civi; and architgctural works, the related transmission
liﬁe,lthe.SuﬁétatiOn.at the ﬁest Wharf site and extension of the
Baldia Grid station, as well as the Engineéring Services Fee,

The cost covers the expected freight. insurance, contigencies;
equipment; materials and ere¢tidn works.

As far the civil and arﬁhiﬁécﬁurai works, the construction cost is
estimated based on the Bill of Quantities, which, in turn,~is
based on the detailed design.

The cost of the power plant equipment has been réevised based on

' the tender prices of similar éqﬁipment in Pakistan, those of the

other foreign projects and in consideration of the feasibility

study results of this project.,

PR-2-1



Summary of Construction Cost

1. Lot I Cost Unit x 106
F]C {Yen) LIC {Rs) . Remarks-
Power Plant
Unit 1 19,569.84 3,945.96 Excluding Import Duty
{628.55} and Interest Fee
Unit 2 14,574.02 C2,240.45
(358.42)
Total 34,143.86 6,186.41
{986.87)
2. Lot TIA Cost
F}]C {Yen) LIC {Rs) Remarks
Substation | 4,808.31 845.09 Excluding Impert Duty
and . (126.34) and Interest Fee
Grid Station
3. Lot IIB Cost
¥iC (Yen) L}JC {(Rs) Remarks
Transmission 1,102.54 348,92 Excluding Import Duty
(55.86) and Interest Fee

Kote) FJ/C: Foreign Currency
LfC: Local Currency

Project Cost

Foreipn Currency
Local Currency

40,054.79 x 10° Yen
6,850.86 x 102 Yen
(1,096.14 x 10% Rs)

PR-2-2
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Lot I Power Plant Equipment

Unit x 109
Estimated Cost
Remarks
F/C (Yen) L/C (Rs)
Unit I
1. Civil and Architectural - 2,558.15 1,534.56
' . (245.53)
2. Power Plant Equipment
8. Boiler and its - 3,942.86 587.57
auxiliaries e (93.97)
b. Turbine and its ~4,479.28 321.96
auxiliaries ) {51.51)
¢. Common Auxiliary 1,841.34 250.00
- 3 (40.00)
d. Electrical Equipment 3,212.40 - 157.869
(25.23) -
e. Plant Computér“ © 380.00 (including
: items a - d)
3. Spare Parts 710.12 -
4. Ocean Freight 973,48 -
5. Training 67.93 17.25
6. Departmental Expenses - 18.75 137.50
(22.00)
7. Escalation - 320.43
(51.27)
. 8. 'Gontingencies- . 692.82_ 493,75
: ' (79.00)
9. Consultant"Fee 692,71 125.25 Converted ratio
(20.94) 1 Rg = 6.25
Total 19,569.84 - 3,945.96
(628.55) -
PR-2-3



Unit x 10°

Estimated Cost

Remarks
F{C. (Yen) LIC (Rs)
Unit 2

1, Civil and Architectural 994,22 754.00
(120.64)

2. Power Plant Equipment
&, PRoiler and its 3,942.86 536.75
auxiliaries (85.88)
b. Turbine and its . 4,349.90 210.6%
auxiliaries (33.69)
e. Common Auxiliary 677.70 110.00
(17.60)
d. Electrical Equipment 2,473.30 135,31
{21.65)

e. Plant Computer 76.00 -
{including
items a - d) -

3. Spare Parts 420.00 -
4. Ocean Freight 708.91 -
5. Departmental Expenses 18.75 137.50
{22.00)
6. Escalation - 258,735
(41.40)
7. Contingencies 597,38
8. Consultant Fee 315,00 97.253 Converted Ratio
(15.56) 1 Re = 6.25
Total 14,574.02 2,240.25
{358.42)
Unit 1 + Unit 2 34,143.86 6,186.21
(986.97)
PR-2-4
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Lot IIA S L o
Substation and Baldia Grid Station

Unit x 108
Estimated Cost _
Remarks
FJIC {Yen) LIC (Rs)
Lot-IIA
1. Civil and Architectural 901,87 55.41
Work
{including cable tunnel)
2. Electrical Parts
a. 6 x ZZOkV'single-core
U/G Cables from W.W to - 562.00 56.88
Tower No. 1 (9.10)
b. Substation (220kV/132kV  2,420.00 93.79
GIS) (15.00)
c. 2 x 220kV Bays at Baldia . 505.00 53,13
incoming line {8.50)
3. Spare Parts i 70,00 ' -
4. Ocean Freight ' a 75.00 -
5. Escalation - 518.75
(83.00)
6. Contingencies 219.44 : 53.13
, (8.50)
7. Consultant Fee : 55.00 14.00 Converted Ratio
: 1 Rs = 6.25
Total . “4,808.31 845.09
' : (126.34)
PR-2-5.



Transmission and Related Facilities

Unit x 10°
Estimated Cost
- Remarks
‘FJC (Yen) L/C (Rs}
Lot IIB
1. HMaterial 898.48 -
2. Ocean Freight 85.59 -
3. Erection including Civil 12.50 298.68
Work and Testing (47.79)
4. Training 1.00 3.12
{0.50})
5. Departmental Expenses 1.87. 13.75
(2.20)
6. Contingencies 49.80 -15.62
(2.50)
7. Consultant Fee 53.30 17.75
(2.87)
Total 1,102.54 348.92
{55.86)
PR-2-6-
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ATTACHMENT
1. Study Team Members and Their Areas: of Specialty

- The JICA Study Team members “participated in the Detailed Désign
Study are as listed in the attached Table 1, together with their

areas of specialty.

Members marked with the asterisk (*) are key study personnels.,

‘)\1‘

H § 2, Site Survey Records

Site survey records are briefly summarized in the attached Table-2.

ATT-1

' s



Table 1 Study Team Members and Their Areas of Specialty

{(* mark: Key Memberé)

Mame

Assipgnment

Description of Work

(Site Work)

‘(Home Office Work)

Akio Oiwa

ﬁeéder*

{Overall Control}

Control of site

work

Overall control of

the Detailed Design

Study, overall
control of editing
of all reports
Technical transfer

to KESC

Chujifo Yoshioka

Technical Leader*

(Boiler¥)

Control of site
survey work

(Deéuty Leader)

Overall control of
all engineering
work, basic design

of boiler

Kyozo Kikuchi

Power Plant
Engineering

(Turbine*}

Basic design of
power plant, basic

design of turbine

Kiyoshi Sunagawa

Power Plant
Engineering

{Turbine)

Design of turbine

and auxiliaries

Hideto Kaneko

Power Plant
Engineering

(Boiler)

Design of boiler

and auxiliaries

ATT-2
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Name

_ Aséighment

Description of Work

(Site Work)

(Home Office Work)

Hiroyuki Kanehara

Power Plant : -

—,En.gi.neering . D

(Boiler)

~|  Study of power

plant equipment,

- .particularly

boiier=and

auxiliaries

Design of boiler

“"and. auxiliaries

Satoru Fujimagari

Power Plant
Engineering
(Common

Facilities®)

Sﬁudy of over-
allfplant;
particularly

common

~facilities

‘ Design of commén
‘facilities, water
freatment, wgsﬁé
watér treatment,
environmental
_protectiop,_
coo;dinatién-of-'
powér plant

engineering

Hiroshi Iwabuchi

Power Plant

. Engineering

( Common

FacilitieS)

ﬁSﬁudy of over=-

: ali plant,

e @arﬁiéularly-

-common facilities

Design of common

facilities

Shunichi Kiyosawa

iner Piant

Engineefiﬁg -
(C&ntrol S

Instfumentatioﬁ*)

Design of plant
control and '

instrumentation

ATT-S




Hame

Description of Work

" Assignment

(Site Work)

(Home Office Wbrk)

Kazuo Muto

Power Plant
Engineering
{Electrical

Equipment*)

Renovation of
existing
éubstations

Y A

Design of electrical

“equipment, sub-

station in power

plant site

Kimito Tuchiya,

Power Plant

-Engineering

Design of electrical

- gquipment

Takeomi Kodamé

Civil Engineering¥

Overall control of
civil design,
basic design of

civil structures

Tsutomu Ogawa

Civil Engineering

Basic and detailed
design of civil

strﬁctures

Terukazu Inao

Civil Engineering

Fizid geologic

tand topographic

survey and other

surveys,

preparation of

L

execution plan

Eﬂdfspecifica-

tions, technical

guidance for

Design of civil

étructures
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Name

Assignment J€.

Description of Work

(site Work) "

(Home Officé-Work);_

LrRE

Jwark to he

carried out by

T} KESC

Tt

Hidekazb‘Yamanddéhi Architectural/

- Overall control of .

o

: Structural architéctursl
fEngineefing* éngineeting, basic;
- design |
Hiroshi Kawase Architectural[‘_ .Field geologic Architectural design'
Structural Vénd topographic plans, elevation of
Engineering ;survey, buildings and desigh
~:1” preparation of @f related
'3e¥;cﬁ££6n-fians facilities
,and_spééifica—
| ‘tions
. o Bes . . L .
Takayuki Aoyagi Architectural/ Structp:a}_dgsign,:il
o | Structural ‘ St;dyrof dismantling;
Engineering of existing
o facilities
Hiroshi Oto -Transmission*vég}gx: Oferall.control of
éﬁbstation t}apsmission and
. substation engineer-

Engineering

ing, basic design

ATT-5



"f< ‘? Description of Work
7.M;_Nﬂme : .‘ ‘7"Aé§%$hme“?,-”"'ﬂ (Sité'Wbrk) N (Home Office Work)
Seiichiro.Hirano Trangmission-Line Xatgdyl Design of trans-

iEngineer;ng_; e }tOpographic imission line, towei
" Tare )y lgurvey of 220 kV | design, underground
T %transmission cable design
Jline.foﬁte. |
ggeologicél
PR i_surve“y
. | preparation of
execution plans
:and specifica-
tions for survey
work
Kazunao Yokota Trénsmissibu - System survey,
Line Engineériﬁg ' basic design of
.(Overhead line) | : ) transmission line
Akio Tékahasﬁi | Substation : i Designzof founda-
Engineering ' tions of sub-
(Civil) j | station equipment
ATT-6
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Name

Descriptio% of Work

(Site Work)

{Home Oﬁﬁicé Work)

Hitoshi Kamiyama

_Engingering7;3§§f

(Ci(ril) - vz

Transmission” Line

i
,Topographi¢*ind -

.geologitals "\ §.

;sh%vef*alongi

Geoiégiﬁai‘éuéﬁéy,

t@wer foundation

‘désign,:uhderground

LTOEE D lérénsmisgion- :céble:rquﬁe_design :
aai i'1:i.r:1(~: rouﬁe. |
slus,  ﬁréparati0n of;
ARt ;exécutioé plani -
;s% ?and spegific;-i-;
.Q _ ligns for suﬁyéy“
24 wor::_kr |
= .)t'n'
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