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PART I

SEGTION I. TECHNICAL GENERAL CONDITIONS

1. INTENT

(1}

(2

The Technical General Conditions state the specific minimum
requirements for design, storage, erection, test,
commissioning, safety, etc,, for the West Wharf Thermal Power
Station Units 1 and 2.

The Technical General Conditions, together with the applicable
Technical Speﬁifications plus the Instruction to Tenderers, the
Tender and Appendices, the Conditions of Contract, the
Conditions of Particular Applications and the Drawings for
fendering shall form the Tender Documents which will ultimately
become a part of the Contract between the Owner and the
suécessful Tenderer,

This Specification and tﬁe Drawings for Tendering show the
guner’s basié design requirements. Therefore, the

Contractor shall carry out the design in conformity with the
rééuireﬁents specified,

The Contractor’s reliance thereon shall not relieve the
Contractor nor its subcontractors of their responsibilities for
meeting the performance and availability guarantees defined
herein after and in the Contract.

In a case that the Contractor reqﬁires to revise parts of the
ownef's basic requirement, they shall submit the

expianation, calpulations, drawings, etc., to the Owner and

the Engineer for approval.

.- TC01-1 -
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DESCRIPTION OF

THE TECHNICAL SPECIFICATIONS

The technical épecification for the scope of works under the Lot I

Tender bbchmenﬁs shall.bé covered in Volume 23 as’ follows:

VOLUME 3 !
PART. I
SECTION
SECTION
VOLUME &. . - |
PART II
SECTION
SECTION
SECTION
SECTION
SECTION

SECTION

TECHNICAL GENERAL GONDITIONS

1 TECHNICAL GENERAL CONDITIONS

1Y - DESIGN:STANDARDS

TECHNICAL SPECIFICATIONS

I GENERAL SPECIFICATIONS

.IT - STEAM GENERATOR AND AUXILIARY EQUIPMENT

III STEAM TURBINE AND AUXILIARY EQUIPMENT
IV ANCILLARY SYSTEM AND COMMON AUXILIARY EQUIPMENT
v GENERATOR AND ELECTRICAL EQUIPMENT

VI PLANT COMPUTER SYSTEM

Specifications for the design, manufacture, supply,

fabricaticen, transportation, installation, testing, and

commissioning of all equipment &nd materialsffdr the Power Plant,

including

the furnishing of all necessafy plant tools, material,

labor, equipment, storage and transportation for performing all

operation

in connection with the complete installation thereof

as cdvered and/or specified in the Specifications, and by the

Drawings for Tendering.

-~ VOLUME 5

PART IIIl

SECTION

SECTION

CIVIL AND ARCHITECTURAL TECHNICAL SPECIFICATIONS
I GENERAL SPECIFICATIONS

II  TECHNICAL SPECIFICATIONS

- -TC02-1 -



General Specifications and Technical Specifications for the
design, manufacture, supply, fabrlcatlon transportatlon,

'installation technlcal superv1sion and adv1ce of constructlon,
testing and commissioning of equipment for the ecivil,

architectural and structural works as well as bﬁilding service

facilities of the Plant, and including the material, labor,

equipment, storage and transportation- for performing 311

operations in connection with.the complete erection and

installafion thereof as covered in these Specificaﬁions'and in’

the Drawingé for Tendering. i S S {“}
VOLUME 6 DRAWINGS FOR TENDERING'.-u' ’

Site layout, floW»diaérams, one line diagrams, standﬁrd'

drawings and other drawings.

- TC02-2 - .
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PARTICULAR SITE CONDITIONS

The West Wharf Thelmal Power Station Pr03ect is .a redevelopment and
innovation pxoject of - the old power statton that is, the existing
West Wharf Thermal_Power Station, calling for the construction of 2
units.of ZOQ_MW_oil fifed thefmal power generating units,

The exist#ng-ﬁeét Whaff Thermal Power Statlon is located in the West
Whar{ area facing Karachi Bay.__ ‘

This site area is located near the load center of Karachi, and its

north side is adJacent to the Caltex oil terminal.

: The west slde faces Dockyard Road, with land owned by the Pakistan

'Navy on the south side of this road.

Fﬁrther on toward the ges;_side.of this road are found the Pakistan
Oxygen &_AcetyléneVCo., Ltd., and the Kérachi Shipxard k& Engineering
Works Ltd.V{KSY);_

The east side;border of this site faces a wharf, belonging to
Karachi Port f;ust_(KPT) and has a width of’app;oximétely 150 ﬁ.
Founa Qithin ﬁ tppal_s?térafeé of aboutIS?,OOO m? is the power
Staﬁion.comﬁrising S;ﬁtion "A"!.“ﬁ; and "BX".

However, Station.“A“ héd beén decomﬁi#sioned and alﬁﬁst a;l _
eqﬁlpmént and machinery were diémﬁntled -Only a few vacant
buildlngs and machine foundationﬁ remain.

In 1987 "B“-Statlon (15 ﬁw.x 2) had also been decomm1831oned. and

only the "BX* Station is presently operating.

" The “BX“ Station (33 Mw X 2) plays an important role in the KESGC

system.' 1t generates power and maintains system stability,

supplying power to the nearby city center and the West Wharf area

via 66 kV transmission lines and an 11 kV distribution system.

_ TCOS-lS-F'3'



The project ehvisages construction of 2 sets of 200 MW oil-fired
thermal power generating units in a narree'(eboet 37;666 mz) o
rectangular area while'maintaining-the'exieﬁing facilities in |

_ obefatidn. For this reason constructlon work prodecuree must be
carefully studied in order to av01d any interference or trouble
between the existing facilities and ‘the structures and f&cllltles.to
be newly constructed. |
It has been pointed out that it is deeifable to'ﬁefminate 0peratien
of the existingr"Bxﬁ Station in erder te imeieﬁehﬁ therweet Wharf
Thermal Power Station Project as scheduled end ﬁithoﬁﬁ enf.undue"
dlfflculty ' This can be achieved by‘éeeeﬁmiseioning'ana diseantliné
of the "BX® Station during the constructlon period of ‘the new units.
HoWeVer; as the nRX" Statlon can not be decomml351oned and |
dismantled untll the middle of 1992 the construction work of

‘the first unit should be started and executed while the.“BX" Station
is still in operation. | | o
Also,.constructlon work should be carrled out with extreme caution
80 &s not to 1nterfere w1th the operatlon of fhe-“BX“ Statloe and
the related transmlssion and dlstrlbatlon fa0111t1es. |

Furthermore..this project calls for cbnstruct;on of not only power

generating facilities, but also other felated fecilities which must

be constructed outside of the power station 31te, such as those
constructed 1n51de KPT and KSY premlses ‘as well as those ACrOSS OF

along the public road.

These constructlon items are roughly outlined in the followxng

descriptions.

- TC03-2. -
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(1)

Cooling Water Ways .-

Cooling water intake facilities shall be furnished re-utillzing

the existing water ways in the Karachi Port Trust (KPT) premises

located on the east side of the power plant.

 There are two existing intake cooling water ways-

one for the "BX" Statlon, which is still in operatlon. the other
is the 10 foot square culvert which was constructed about 1970
intended for future uge but not yet used. . |

Neceeearf rehebilitation'nork end inetallation of new faciiitiee
(ecreens;:etc;)”sneli ne carried out within the prenisee of KPT
as permitted. o |

rhetéfaré.'thé work nost be oerformed with etrict control and
according to the regulations of KPT without any obstruction or
hindrance to KPT acthities. |

The cooling water discharge waf shall be constructed within the
Karachi Shipy&rd (KSY) premises. which is located on the west
51de of the power statiOn. |

The discharge pipe(s) from the condenser shall.be led to a
concrete culvert within the power statlon site. The culvert
will then run outwards to the KSY premissis via Dockyard Road
golng west wards along.the boundary well of the Naval base, and
finally to the discharge point of the extention line at the

existing KSY quey.

_Some sections of the cooling water discharge way are to be -
. constructed;under Dockyard-Road. and there are several pipe’

_ lipes'(wétér1;oil and gas), power and communication cable lines,

etc., burried in these areas.

- TC03-3. -



(2)

(3)

Therefore, the construction work shall be conducted and-

_ pexformed in due consideration of the safty and avoidance of

-damage to the existing installations, structures, facilities, as

well as avoldance of disruption of public activities.

Fuel Supply System

'Fuel heavy ail will be supplied from the PSO {Pekistsn State Qil

's) oil storage yard in Keamari. which is 1ocated about 5 km

away from the West Wharf Pawer Station. via oil pipe 1ine(s) and

e

-

received by the twc existing receiving oil tanks of PSO, each %

-having a capacity of 2,500 kl.

Fuel o0il shall be taken from these tanks and sent to the service

- tanks of each unit by oil transfer pumps. This system shall be

included in the scope of supply of LOT X snd shall be pr0vided
by the Contractor. To ensure the reliable supply of fuel oil

ancther route Wlll be utlllzed via the CALTEX facilities.

There is a CALTEX oil storage yard located on the north side of

and BdJaCEnt to the site area.

Fuel oil will be supplied sepsrately from these facilities to
T

the above c1ted service 011 tanks.

Necessary connecticns with appurtenances to receive the heavy

oil shall be prcvided by the.ContractDr.

Temporary Fuel Supply Facilities

The existing *BX" Station will be continuously opereted during a
certain period of the unit 1 construction'schedulé}

In order to supply natural gas:to the “Bxertation as.tempcrary

fuel, the existing gas station shall remain antilfthe-“BX"

~ TCO3-4 -~
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Station is decommissioned.

After the;ﬁBX"-Station is decommissioned, the existing natural
gas supply,system.shsll be modified by LOT T contractor in order
to use the system as auxiliary fuel supply for the project.

This natural gas will be used for boiler start up, from the
jignition stage up to the house load, and for the house boiler,
The modification of the existing natural gas system includes
pipsline simplification so as to enable easier operation and

ensure greater safety.
Substations Inside the Power Station Area
In the present West Wharf Thermal Power Station, there exists a

66 kV substation and an 11 kV grid station (distribution

-facilities).

The 66 kV suﬁstation somprises an outdoor switchyard and an
indoor switchyard, and is connected inside sf-ﬁhs power ssation
torfhe tsrtisry wsuﬁdsd‘trassformefs of the ;BX" Station and, to
the 11 kV grld station. “ | |

These 66 kv substatlons are consected w1th four (4) transmission
llnes, Wthh extesd to Queens Road, 0ld Town, Maurlpur and the
Site grid stations. |

In the eariy stage of the construction period of the project,

the "BX" Station should be operated in order to supply power and

malntaln Stablllty of the KESC system as prevxously mentloned

In order to shutd0wn the "BX" Statlon, a sufflclent supply of

power should be fed to thlS station from outside to enable

-stable power dlstrlbutlon through the 11 kv dlstrlbutlon system.

This can be achleved by two (2) methods

~ TC03-5. -~



One is to feed power via the existing‘BSVkV-transhission lines
and the other is to feed power via the‘hewly cﬁnstruéied'2201132
.kv_transmission and substgtion system at the time of completion
around the middle of.19%2,

Therefore, early commissionning of the new 220 kV transmission
line and the 220/132 kV. substation facilities is highly -
important.

.However, to start'canstruction—of-the new 220[132 kV substation,

it is necessary to remove the 66 kV outdoor -switchyard located

o
»

on the west side of the indoor SWitéhyard, so as to obtain
necessary space for the.neﬁ substatlon. :

The replacement of the 66 kV outdoor sw1tchyard is not included
in the scope of works of this prOJect but the construction work
of the new 220[132 kV substatlon shall be performed by the
Contractor of Lot II A |

: The Lot I Contractor shall perform thelr‘constructlon work and’
shall coordlnate replacement work of the 66 kv_qgtdoof
switchyard and construction work of the ne& #ubstatibn.
fééiiities. by ekerc;sing full qare as ﬁq.tﬁe”éafegy'of ;he i}
worké | | | | | |

The 66 kV transm1351on lines and the exlstlng 66 kv swztchyﬁrd

shall be left 1ntact 80 long as they are necessary.

As the 66 kv sw1tchyard is operated from the control room

loéated in the exlstlng admlnlstratlon bulldlng, the exlstlng

admlnlstratlon bulldlngrwxll remaln unt11 the control facxlltles

w111 be ShlftEd to near the 1ndoor switchyard for temporal use.

'(Thls Shlftlng work 13 not 1ncluded 1n the scope of Lot I)

- TC03-6 -
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The decommissioning date of the 66 kV transmission and
switchyard facilities has not yet been decided.

* ’

As for the 11 kV grid statioh, it must remain as it 1s

'throughout the entlre construction perlod and even after

completlon of the pro;ect for the purpose of dlstrlbut;eg power
to tﬁe local area around oflthe'West Whaff Therﬁal Power
Station. | |

The Lot I.Contractor shall preﬁare the construction method in
full ‘awareness of thlS condltlon.land shall take whatever |
measures are necessary to keep the completlon of the project
w1th1n the contracted schedule In no case shall any damage or
harm to operatloe of the ex1st1ng 66 kV transmission f30111t1es
and 11 kV distribution system be allowed.

As it is unavoidable that the construction work of the project

'shall be faced with many obstructions and interferences to not

only the ex1st1ng ‘acllltles but also the new equlpment and

fac111tles ;ncluded in Lot I, Lot II A, B and Lot IIiI, the
tenderer(s) shall prepere a fully detailed "Construction
Sequence" which showing all.necessary conetfecclcn seqeences,
indicetieg-the'ofdec of erlority éf each work among the affected
coﬁecructiee iteﬁe. | |

This Cdnstruction Seqeence shall be a part of the Tender

‘Document, and shall be Submltted for tenderlng

Note that it shall be one of the valuable documents for

evaluatlon of tenderers.

- TC03-7 -



SCOPE OF WOR.KS. AMONG CONTRACTOR OF LOT I AND QTHERS
The Contractor of Lot T shall carry out the scope of works &s

described in the follow1ng The detalled scope of work is specified

in Part I II and III of thls Spe01flcation

Basic conceptlonal requlrements are prov;ded and stated in the
General Specifications, Technlcal Speciflcatlons and the Drawigns

for Tenderlng .

The basic deslgn and detalled des;gn shall-be carrled out by the
Contrac;or of Lot I, and detalled design drawings, data,
calculaiioos and ehop and workiog dfawinge.for coosteuction she;;
be drawn up by the Contractor of Lot I, who shall submlt these
draw1ngs and documents to the Owner and the Englneer for

appr0val |

The Contractor of.Lot I shall carry out all necessary works for the
purpose of compatlbitﬁ with the exxstxng equlpment and f&CilitlES
(1ncluding existing bUlldlngS whlch are remalnlng during the
construction work of this prOJect and protectlon worke for these
equipment and fac111ties )

The Contractor of Lot I shall orovide all works eoch as plans,
designs; manofecture, fabfication, supplf, traneportation. storage,
1nstallat10n, erectlon, testlng, comm1551on1ng and operat;onl _
maintenance guldance (adv1se) for all materlals, equlpment ano
facilities of the Plant | |

Concerning the works of 01vel,:erohlteotural and structural deszgn
in the Plant, the Contractor of Lot I shall provide plans and
designs, and shall assume ali responsibilities of the Plant

including supervision of the civil, architectural and structural

- TCO4-1 -
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works. As the civil, architectural and structural works are also

included in the scope of Lot T, the Contractor of Lot I shall

execute the all necessary erection installatlon and construction of

civil, as well as architectural/structural works for the Plant

concerned,

Major civil works to be performed by the Lot I Contractor are

indicated as follows.

(1)

(2)

(3)

(&)

(3)

(6)
(7

Entire works for main power house, stack and suxiliary

. buildingé.

Reinforced concrete works for indoor equipment foundations.

Entire works for reinforced concrete tanks, pits, oil

geparators, chﬁmbe;s, ppndgj cébie trenchs and troughs,
manholes, cﬁl;érﬁs anﬁ.oﬁher reinforced concrete stfucturés.
Entire wofks for foundétioﬁsrof main_trénsformers, éuxiliary
transfbrmérs,'staréing trénsfofﬁer pibe ;acks and other ogtduﬁr

equipment.,

Entire works for intake structure, rehabilitation worke of the

buried intéke_ccoling water wayé and construction works for the
discharge cooling water ways.
Removal work of the existing piles.

All other necessary civil, architectural and structural work.

- TC04-2 -



TERMINAL POINTS AMONG CONTRACTORS QF EACH LOT
The Owner w111 request the following 1tems of works and services
under separate contracts. However, the contractor of Lot I qhall
coerdihate'his works:with the.works and services executed by other-
separate contractors. |
(1) 220[132 kV.Sebstetioe and'éxteneien.ef.Bardie'Grid.Seation
(Contractor of Lot IIA) o o ”
] 220]132 kV substatlon 1ns;de the power etatlon iqcieding
c1v11 and archltectural works | | {“}
6 220 kV exten51on bays in the Baldla Grld Statlon, 1nclud1ng
civil and archltectural works. |
0. Underground cable with tunnel_ﬁeeween ﬁeee ﬁharf Thermal
Powef Station.to No,llltransmiesion towernv
(2) zzo.kv Iransmiseien Line Facilitiee
A'<coﬁ££§¢t$£"o% Lot IiB) |
o 220 kv transmission line facilities from No. 1 trensmission
| tower to Baldla Grld Statlon, 1nc1ud1ng traesm1331on towere
and related faOllltleS |
{3) Dismantling Work of Existing Eéuibment.and Facilitiee
(Contractor of Lot III) | | -
o Dlsmantllng of the exlselng equxpment buildlngs;r
foundations, etc., unless otherwise specified
o Site preparation work, cleaning and leveling work of the
site area
Detailed terminal points among separate lots shall comprise, but

" not be limited to, the following.

-~ TCO5-1 ~
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5.1 TERMINAL POINTS BETWEEN CONTRACTORS OF LOT I AND LOT IIA

(1)

Cable and wire

The material supply, laying and termination work of cable and

the tests for the following circuits shall be provided and

. carried out by .the Contractor of Lot I.

(a)

(b)

(c)

{d)

(e) -

(f)

A8)

(h)

(1)

Remote control circuit of 220 kV, generator circuit

breaker and associated 220 kV isolator.

Remote control circuit of 132 kV starting transformer
circuit breaker and asscciated 132 kV isolator.

Remote indication circuit of.substation monitoring panel
between substation control panel and substation -
monitoring panel.

400 V emergency power circuit between 1-3, 400 V control
center and éubstation battery charger.

400: V power circuit between common-l conitrol center and

"substation 400 V control center. .

Communication circuit between transducer panel of power

statioh and -RTU in the substation control room.

. Telephone circuit between central control room and

substation control room,

Paging system circuit between amplifier panel in the

_electrical and control:eguipment room and terminal box in

the. substation.
Clock system circuit between master clock in the power

station and slave clock in the substation.

.The material supply and connection work for the

interconnection points of grounding wire between main

- TC05-2 -



(2)

(3)

(4)

(3)

power. house area and subgstation area shall be provided'

and carried out by the Contractor of Lot T,

‘Paging

. The material supply, installation of paging héndéets, speakers

and terminal boxes for ‘the substatibh shall'be-prOVided‘and
carried out by the Contractor of Lot I, and material supply,

piping, cabling work shall be provided and carried out by the

- Contractor of Lot I.

Clock system

The material supply, installation of the slave clock of the {iE
substation control room and wiring work shall be provided and-
carried out by the Contractor of Lot I.

132 kV CV cable

The material supply, connection work of 220 kV CV (XLPE) cable

-and. 132 kV CV (XLPE) . cable with 220 kV and 132 kV GIS -

respectively, shell be provided and carried out’ by the

..Contractor of Lot 1.

Fire protection system for new substation:

Fire protection system for new substation shall consist of {'

M m‘#‘i

transformer spraying system and ménual-fire alarm service as

described below.

{a) Transformer water spraying~systEm'to-be installed by the
Contractor of Lot iIA shall be supplied from temporary
city water receiving piping using a-témporary booster
pump set..

This pipeline shall have a termihal valve on the

connection end of the spray piping. to be conneécted by the

- TC05-3 -
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(6) .

., Contractor of Lot 1.
Afﬁer the completion of fire water system, the connection
work for the said piping shall be carried out by the
Contractor of Lot I, and shall include installation of
solenoid valves which shall be activated by anIOperation
switch on the fire protection. panel in the central

- control room.-

(b} Manugl'fire alarm service by means of a fire alarm push
button for new substation shall be provided by the
Contractor of Lot I in ordeﬁ to systematize the fire
protection §ystem,,

Fire alarm push button shall be_mounted on the outside
wall near the entrance, and the signél shall - he -
transmitted to the fire protection panel.

City water receiving piping

The Confracto:.of Lot ITA shall carry out dismantling work of

the existing "B* Station discharge way and éxisting city water

receiving piping located along the ﬁischarge way in order to
construct the 132 kV and 220 kV substation.
preve:,.thefexisting_city water piping shall undergo no
changes prior to the "BX"® S£ation being dismantled.

Therefore, temporary city water receiving piping, to be

constructed by-the gontractor of Lot IIA, shall be provided

from the boundary point to city water receiving tank. The

_,por;ipnrof.tgmporary-piping-;ocated via the yard in:back of

the new substation construction area shall be installed as a

permanent pipeline. This pipeline shall have terminal valves

- TCO5-4 -



on both connection ends of the piping and shall provided with

connection_ﬁy the Contractor of Lot"I. -

The Contractor of Lot ITA shall: connect the spray nozzle line

‘of all substation transformers from the temporary.city water

-réceiving pipeline, including'temporafy'booéter”pump

installation. _This piping shall also be used for sanitation

purposes. After the completion of water supply system of
power plant the connection work. of necessary piping for"the

new substation shall be carried out by the Contractor of Lot I.

(7) Drainage and sanitary waste water diséhargé'system“'

Permeation system of discharge and sdnitary waste water of new

substation shall be provided bﬁ'phe}Contradtér'of”th IIA

ﬁefore completion of Unit 2 site drainage sy§£em;"

The Contractor of Lot'Ifshéll'cafry dut ‘the connection works

of the said pipe terminals to the site drainage system after

completionzof'sité‘drainage system.
(8) - Dismantling of existing dischargé-pipe”'

ka) _As_ for the existing discharge pipes from "B" Sfatibn to

~ the sea, the: boundary point 'éha]..l .be ‘at the boﬂnda'ry
between the dismantling work'area bf Lot ITA and that of
Lot - I.

{b) .. The bound&rj-line between Lot I and Lot IIA in "B
Station area:shall-be at the boundary between each.':
dismantling area. '

-{¢)  The boundary point shall be at the bﬁundary'betwééh"the
construction-areas of_thé'ééble-tunnelsiby the Contractor

of Lot IIA and that . of Lot I.. -
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The above.mentioned terminal points shall, in ﬁrinciple; be

fhe peints to be designated by the Engineer at the site.. The
Contractor shall submit'the.actual working plan and schédule
table to' the Engineer'fqr approvai before the commencement of

the work. ..

9
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5.2 TERMINAL POINTé BETWEEN CONTRAGTORS-OF_LOT‘I AND LOT IXYX:
(1) Site particulars |

{(a) The Contractor of Lot III shall completely dismanfle the
existing buried foundations, cables, conduits, pipés,
ete., dovm to 3 meters below the ground level (EL +
4,800 mm), in accordance with the conditions of scépe of
works shown in.the Owner's Tender Drawing "DISMANTLING
WORKS" .

{(b) The ground level site condition transferred from the Lot
111 Contractor to the Lot I.Contractor shall be EL + .
3,800 m, except for the site boundary walls and the
ad jacent areas.

{c) After transfer of the site on the basis of the above
condition, existing buried foundations, cables,
conduits, pipes, etc., if any exist, below the specified
level (EL + 1,800 mm) shall be dismantled by the
Contractor of Lot I.

(d) MNecessary site preparation work such as soil improvement,
access roads, dewatering, etc., shall be done by the
Contractor of Lot I.

(e) Temporary boundary wall and gates between Unit 1 area and
Unit 2 area shall be provided by the Contractor of.Lot
ITT.

{(2) Dismantling works

(a) UNIT 1 Area

All existing facilities, pipings; bﬁildings, struétureé,

foundations, cables, trees, shrubhery etc., in the Unit 1

- TC05-7 -~
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(b)

area, except for C.W.pump house for "A" Station, discharge

. sump for "A" Station, a part of dike for PS0C tanks and

site boundary wall'and gates, shall be dismantled by the

Contraétor of Lot III.

C.W. pump house for "A" Station, discharge sump for "A"

. Station, a part of the dike for PSO tanks and site boundary

wall and gates of the above shall be dismantled by the

Contractor of Lot I.

However, isolation work of discharge sump for "A" Station
shall be done by the Contractor of Lot. III.
UNIT 2 Area

All existing facilities, pipings, buildings, structures,

. foundatioms, cables, trees, shrubbery etc., in the Unit 2

area, except for C.W. pump house and screen for ®B" and

- "BX® Station, sewer sump and pumping statiom, site

. boundary wall and gates below the ground floor level

including existing RCC piles of "B" and "BX" Station

bulldlngs, stacks and transformer yard foundatlons and

'ex1st1ng outdoor sw1tchyard area, shall be dlsmantled by

the Contractor of Lot III.
C.W. pump house and screen for *B" and "BX" Stations,

sewer sump and pumping station, site boundary wall and

‘gdtés below.the grouﬁd'floor 1eve1'includiﬁg existing RCC

Aplle of "B" and “BX" Statlon bulldlngs, stacks and

fransformer yard foundatlons of the above, shall he
dismantled by the Gontractor of Lot—I.

Existing outdoor switchyard area shall be dismantled by

- TC05-8 -



the Contractor of Lot IIA.
_During dismantling work of "B" .Station, temporary wall
siding for the. "BX“ Station turbine house shall be
provided by the Contractor of Lot-III.
(5)1 Isolation work of natural gas piping
Natural_gas piping for the "A" Station shall be isolated béfore
the "A" Station is dismantled by.theicontradtor of Lot XIIIL.
The above work shall be carried pht by the Contractor of Lot
ITII from the shut off-valve located at the existing SUI Gas
Station to the shut-off valvé located at ‘the nearby "A"
Station power house.
.Bdth isolation points shall be blind flanged so as to ensure
. greater safety for the dismantling'work_ahd Unit 1 construction.
- However, as the shut-off valve on the "A" Station side is
locatéd nearby, this valve must be blind flanged to the
location outside fhe above dismantling work area of the "A"

Station.

5.3 TERMINAL POINTS BETWEEN CONTRACTORS OF LOT IIA AND LOT IIB
The respectlve termlnal lentS of the facilities provxded under Lot
II A and Lot II B shall be as follows.r.(See F;g._5;3.l)_
(1). 220 kv llne. S
fﬁ) The tension 1nsulat0r string sefs.and.ﬁhe tension clamps
.for the ground wxres at the gantry structures at rower
No. 1.and the Baldla G!S shall be provlded by the

'.Contractor of Lot IIB.

- TC05-9 -
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{2)

(b)

(c)

(d)

(e)

(f)

132

(ai

(b)

The plates on the gantry structures for tension sets of
conductors and ground wires shall be provided by the
Contractor of th ITA.

Parallel groove clamps and lead conductors for the
lightning arresters.shall be provided by the Contractor
of Lot IIB.

Thé terminals of.the 1é$d conductors for the lightning
arresters shall bé-prdvidgd“byithe Contraéfo%.of_ﬁot
IIA. I |

| Thé lead dowm OPGW, fixiné g1émpé,'radk_and termiﬁal box
f§r.OPGH to be mounted on the ganfry structures shall be
provided by the Contfactdr of Lot IIB.

The connection work.of opfical fiber cable with OPGW
shall be cqrried out by the Contractor of Lot IIB.

kv line

The.down condﬁCnoré and insulator strings shali be
pfdvided b},fhe Contractor of Lot IIB.
P;railel'érooye clamps and lead conductors for lightning

arresters shall be provided for under a separate

contract..
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5.4 TERMINAL POINTS BETWEEN CONTRACTORS LOT IXIA AND LOT III

(1) Dismantling works

(a)

(b)

()

The works -of the existing intake water pipes from the
C.W. pump héuse end of the "B" and "BX" Stations up to

a point in front of the existing 66 kV indoor substation
éhall be carried out by the Contractor of Lot III.

fhé remainihg‘pipes ffﬁm in front of tﬁe existing 66 kv
indoor substation to the "B" Station shall be dismantled
by'the'cdnﬁractﬁf dfrbdt iIA.Sefbpe commenceﬁént of civil

works for ‘the new 220/132 %V substation.

5.5 TERMINAL POINTS BETWEEN OWNER AND CONTRAGTOR OF LOT IIA

(1)  Existing 11 kV. grid station

(a)
(b)
(u) {c)
(d).
L

The dismantling work of the existing 11 kV incoming -

. cables shall be carried out by the Contractor.of. Lot IIA.:

The'matefial supply and connection work of the new 11 EV :
CV (XLPE) cables with existing 11 kV switchgear shall be
provided and carried out byrthe Contractor of Lot IIA
under supervision_by the Cwner, .

The operatioﬁ;of existing s&itchgear with necessary
informatipn:for_reépective stations and/or. consumers will

be;ca:ried'out.by thegoﬁﬁe:.

‘The material supply, installation work of the 11 kV

curreht_transformer (CTs) for transformers differential

Vrelay;and.mﬁterial supply, laying, termination and test

of qqntqol_cqblg,shali‘be provided ‘and. carried out by the

Contractor Lot ITA. . -

- TC05-12 -



(2). Existing 66 kV substation
(a) The shifting work of the existing 66 KkV outdoor
substation. equipment, including associated cables aﬁd
necessary,ope;ation'panels; will be carried out by_ﬁhe

Owner.

S.6 COMPATIBILITY WORKS AND PROTECTION WORKS FO_R.EXIISTIH(} EQUIPMENT
AND FACILITIES | | - | | |
Tﬁ;.bénéf;éﬁor of.Lot I shéll c#rrf-out all ﬁeceésary re-
adjﬁsﬁmént.w&;kéiéoépgtible-Qith exiétingJﬁpitgugs Well.as the
protection works f$£ ﬁhe e#iéﬁing "BX“.Sﬁation eqﬁipmeﬁt and
facilities related to the wdfks of this Project,

Although detailed information for the'abbve'WOrks‘is specified in
the'felated'section of the Tender-Documents,'the‘outline:bf |
compatibility works and protection works for the existing "BX"
Station equipmeht shall.“ih principle, be as follows.:
{1) General description
(a) Piping - -
o Supply and installation of valves
o: Supply and-insfallation'6fiflanges
‘0 Supply .and installation.of. insulation
0 Cuttiﬁg and jointing from/to the eiistihg*pipes
o Supply and installation of piﬁeisuppOrts énd”theif
foundations 7
"o Adjustment -and re-routing of exiéting'pipesz
‘0 Execution of all*nécéééarj'protéctioﬁ works for the

existing equipment and facilities

- TCO5-13 -
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(2).

. {(b) . Panel .

o_Suppiy and- installation of instruments, switches,
1amp_s,-e£c°
. o Supply and installation of cabies_and wires
o Supply and installation of necessary panels
o Execution of.all necessary protection works for the
existing eqﬁipment,and facilities |
(c) Pits and .ponds
o Chipping work, installation of eguipment, “conduits,
etc.. . -
0 Grbuting.and.mortar finishing for-the abﬁve
‘o Execution of all necessary protection works for the
existingrequipment and facilities
(d) Trays and conduits
_o-Suﬁp}y and installation of trays and conduits
‘0 Adjustment and re-routing of existing trays and conduits
o Execution of all necessary pro;ection works for the
existing equipment and facilitdies
(e)  Equipment and facilities.
9 $upp1y and iﬁstallation of equipment and facilities
o Execution of all necessary protection works for the

_existing equipment. and facilities

As a partition fence shall be installed between "BX" Station

'_and—construction area\ofpthe new power plant by the

Contractor, all works to be carried out within'the premises aof
the ékisting power station shall be carried out after

obtaining approval from the Owner and the Engineer.,
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(3)

(&)

(5)

(6)

{7}

All re-adjustment work which cannot be executed unless the
existing units are shut down shall be carried out as
concentrately as possible after obtaining'gpprovél ffom the
Owner and the Engineer. All-such’ works shall be completéd-
witﬁin the speéified work period.

In all caées,-the-periodrof'shu;tiﬁg dbwn-of'exiSting power
station shall be made as short as possible:-

All appropriate pfotective and safety ﬁeasuréé'shall be taken
regarding,constructidn.of'the discﬁargé‘Cobiihg'waterway so
ag not to cause any harmful effect on existing equipment of F
KSY (Karachi Ship Yard):orléperatioﬁ‘of'any existing
equipment.

All appropriate protective and safety ‘measures shall be taken

regarding construction of the intake water open channel so as

not to cause any . harmful effect on ‘the existing equipment of

KPY -(Karachi Port Trust) or 6peration of any existing

-equipment.

All appropriate protective and safety'measdres'éhall be taken

regarding construction of the waste water treatment system so g‘i

as not to cause any harmful effect on the existing oil tank

equipment. or operation of any existing equipment.
The Contractor shall be responsible for any damage or harm
incurred to the existing property of the Owner, such.as plant

equipment, facilities, wharf; road, jEtty,’etc.;Vdufing the

‘executioniof his works.

- TC05-15"~"
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(1

{2)

APPLICABLE STANDARDS AND CODES

The equipment and materials shall be deéigned and constructed in
accordance with the following acceptable standards, codes and |
regulatlons except where the requirements of these Spec1f1cat10ns

take precedence, in which case the requlrements of these Specifications

shall be followed.

_Thé standards, codes and regulations to be appiied shall, at the

time éf.tehaer submiftai, Se iﬁ acéordance wiﬁh the latest
fevisibhs;. |

Where the documents prov1de requlremenés for.materlal or equipment
by sp901fy1ng ‘a standard such as, for example .an item of the
Internatlonal Srandard Organlzatlon which has its orlgln.ln one
country, it shall_not be the intention to restrict the requiremeﬁts
solely to that standard or country. Other standards will be
accepﬁed provided that the requirements thereof, in the sole opinion
of the Engineer, are at least equal to the requirements of the
standards specified.

If the tenderer wishes to appiy equivalent. standards, cédes and/or
regulations-of other authorities, the=a1ternate standards, codes
and[or regulatidns,shall be equally acceptgble-provided that they
in no way_de;ract:from the -quality, safety, operabiiity or.
duraBility of the eqqipment”and materials furnished. However, when
standardq,:cddes-agd[or_rggulatipns other than thdse:COntaiﬁed in
the following'iiét'ofs”App}icéblg Standards: and Codes" are cffered
by a tenderer, hgfghail pr§pOSe_them:in the English language, 8o

that a direct comparison can be,made-by.thé Engineer. -If the-

_proposed alternate standards, codes and/or regulations are.
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acceptable to the Owner and the Engineer, they shall be authorized
by the Engineer in writing.

Codes & Standards

(a) Japanese. Gerﬁan. Amerlcan,.French Brltlsh standards aﬁd
codes or equlvalent. l

-(B) internétidnai sﬁggééfds:éhd ;odes,.og éqﬁiva;en;.

{c) Paklstanl regulatlons; _

(d)' Standards of Karachl Electrlc Supply Corporatlon Ltd‘ (kESC)

The follow1ng 1lst of “Appllcable Standards" is prov1ded only as an

example of the required st&ndards and codes. Other sﬁandards apd__ v
codes ot listed herein may be accepted upon fulfllment of the _ |
provmslons cf this Clause, 1f S0 deemed by the Owner or the
Epglneer. | &
.Appiicable:Standards-and dodes
(1) Japénese'lndustrial Standérds (JIS)
(2) Internationél.Electrotechnical'Commissiop (IEC)
(3) Japan Electric Manufacturers’ Assoéiation Standards (JEM) -
(4). Architectural Institute of;Japaﬁ {(ATJ) " o~
| ' {3

o Standards for Design of :Steel Pile Foundation for Buﬁlding
o Standards for Galtulaticn for Reinforced Concrete
o] Standé;ds'for:Structural Design of Biuilding Foundations
o Standards for Desigﬁ_ﬁf Steel'StructurE
(5). Steam Table of Japan'Society'ovaechaﬁicai-Engineers-(JSME)'7”
(6) American Associa£ion”of”$tatéé:Highﬁaybbffiéials (AASHO)
(7) - American Boiier Mﬁﬁufaéturers?Aséociatiéh"(ABMA)
(8) American Concrete Institute (AGI)

(9) American Institute of'ArchitECts (ATAY
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{10} American Institute of:Steel -Constiuction (AILSC)

{11) American Iron ahd'Steel Institute (AISI)

(12) American National Standards Tnstitute (ANST) -

(13) American Petroleum Institute (APIL)

(14) American Society of Civil Engineers (ASCE)

(15) American Society of Heatihg; Refrigerating and Air
Conditioning Engineers (ASHRAE)

{16) American Society of Mechanical Engineers (ASME)

(17) American Society of Testing Materials (ASTM)

(18) aAmerican Welding Society (AWS) .-

(19) American Water Works Association' (AWWA)

(20) Cast Iron Soil Pipe Institute (CISPI)

(él) Edison Electric Insfitute (EEL).

(22) Electric Overhead Crane Institute (EOCI) +*

(23) VExpénsion Joint ﬁanﬁfacturefs Association-(EJMA)—

(24) Federal Specifications and Standards (Fed Spec). -

(25) Heat Exchange Institute (HEI)

(26). Hoist Manufacturers-lﬁstitqté (HMI)

(27) Hydraﬁlic Institute (HL) .

(28) _Inétitute of Electrical and'Eiectrbnic Engineers (IEEE)

(29) The Japanese Electrotechnical Committeef(JEC)

(30) Illuminating Engineering“sﬁciéty {IES)

{31) Insulated Power*Cabie-Engineers-Association'(IPCEA)

(32) Instrument Spciéty of America -(ISA)

(33) Inﬁerhational-Organization for Standardization (I80)

{34) :Manufacturers Standardization Society of the Valve and

Fittings Industry (MSS)
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(35)
(36)

(37)

(38)

(39)
(40)
(41)
(42)
(43)

(44)

(45)

{46y

(47)

(48)

(49)

(50)
(51)
(52)

(53)

National Association of.Corrosion.Enginegrs (NACE)
National Electrical Manufacturers Assoéiation fNEMA)
National Fire Codes.(NFC)

National Insulation Manufacturers-Association (NIMA)i
National 0il Fuel Institute (NOFI) | |
Pipe Fabrication Institute (PFI)

Japan Céble Maker Association‘Standards;(JCS).
Society 6frAut0motive Engineexs . (SAE).

Tubular Exchanger Manufacturers As;ociation {TEMA):
Vaive Manufacturers Associaﬁion (VMA) -~

Air Moving and Conditioning Association (AMCA).

Japanese Society of Civil Engineers:

o Standard Specifications for Concrete’:

o Recommendations,for;the Design and Construction of
Prestressed Concrete

Japan Highway Association: .

o Specifications for Manufacture of;Stéel,Highway.Bridge

o Specifications for Welded Steel Highway Bridge

¢ Recommendations for Cement Goncrete Pavement

The Watergate and Penstock Association: -

o Technical standards for watergates aﬁd Penstécks;

Japan Port and Harbor'Associatioh:

o General specifications of port andrHarbor-ConstructiOn_

Basic Law fo:_Environmentéi Pollution Conﬁrol (Japﬁn)r'w

Fire Defenée'Law (Japan) . | |

Exploéivés Control Law (Japan}). <=

Occupatiohal Safety and Health Administration (OSHA)
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(54)
(55)
(56)

(57)

Building Standard Law (Japan)
Building Standard Law Enforcement Code (Japan)
Heating, .Air Conditioning and Sanitary Standards (HASS)

pakistan Regulations
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7.

UNITS OF MEASUREMENT

(1) UNITS OF MEASUREMENT

In all cdrfespOndence, technical schedules, drawiﬁgrand

instrument scales, the following units shall be used:

Quantity

Length
Mass

Time.

‘Temperature

Temperature
difference

Electric current
Luminous intensity
Area

Volume

Force
Pressure (gauge)
Préssure {absolute)

Stress

Velocity
Rotational speed

Flow

Meter
Kilogram
Second

Minute

Hour

Degree Celsius

Kelvin

Ampere
Candela
Square meter
Cubic meter
Liter

Newton
Pascal
Pascal

Newton per square
millimeter

Metre per second

Revolutions per minute

Cubic meter ﬁer day

Cubic meter per hour

Kilogram per hour

. TCe7-1 -
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. Quantity

Density

Torque, moment of
Force

Work, energy or heat

-Heat capacity,

entropy
Power, radiant flux
Thermal conductivity

Dynamic viscosity

Kinematic viscosity
Diffusion coefficient

Surface tension

Concentration

Electrical conducti-
vity

Frequency
Electric charge
Electric potential

Electric field
strength

Electric capacitance

Electric resistance

Conductance

Magnetic flux

'Hagnetic flux density

Name of Unit
Litre per second
Kilogram per cubic meter

Newton meter

Joule -
Jule per kelwvin
Watt'

Watt per meter kelvin

Newton second per square

meter

Square meter per secoﬁd
Sq&are meter per second
Newton per meter

Parts per million

Microsiemens per meter
at 25°C

Microsiemens per centim
at 25°C

Hertz
Coulomb
Volt

Volt per meter

Farad
Ohm
Siemens

Weber

Tesla

- TC07-2 -
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(2)

"Quantity ‘Name _of Unit -7 Symbol

Magnetic field - Ampere: per meter Alm
strength

.Inductance - Hénry o _-H
Luminous flux ﬂumén ) o 1m
Illuminance Lux =~ - SR T 1x
Thermal resistivity Keélvin meter per watt o KW

METRIC ENGINEERING SYSTEM OF UNITS

- The Metric Engineering System of Units shall be the system used

in view of its wide applicability to projects of this nature

and the work involved.

- TCO07~3 -
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8. SITE CONDITIONS
§.1 SUMMARY
Note that the climatic, oceanographic, etc., information given

hereunder is intended only as design reference for the Contractor.

Déscriﬁtiou o o R ‘GConditions

(1) Ambient temperature (Year 1975 - 1987)

Maximum (Highest) (May 9, 1938) 47,§.°c
_ 7 -Ma.a,-ximt.lm' {Monthly Mean) 42.7 0.C
(i) High.éverage (Yearly Mean) 36.4 °C
iﬁéﬁ,average (Yearly Mean) 16.6 °C
Minimum (Mdnthly.Me&n) . o 6.1 °¢
Minimum (Lowest) (Jan. 21, 1934) . - 0 %
(2) Relative humidity .
Maximum. (Highest Monﬁhiy Mean) - 85 2
Avéfage (Yearly Mean at 5 A.M.) - 73z
'M.ini_mum {Lowest Mdnthly Mean) =~ 62
(3) . Atomospheric pressure
(") - Maximum (Highest Monthly Mean) © -1016.1 mb
) Maximum (Monthlyuﬂean at- 8 AM.) - 1017:2 mb
Minimum (ﬁonthly Mean at 5 P.M.) - -996.7 mb
Minimum (Lowest Monthly. Mean) . . 997.5 mb

(4) Rainfall (Average figures for 1975 ~ 1984)

.- Maximum (Monthly. Mean) -~ = = - 100.1 mm/Month
_Total Rain Fall (Yearly Mean) ... 265.2 mm/Year
_Greatest Rainfall in a Day. - - = .152.4 mm/Day

(Aug. 2, 1944)
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(6)

(7)

Description : Condltlons
Rainy Season March through
Oqtober_and
De;emﬁe: )
Wind ‘ ) .
Qver 10 Beaufort

Maximum Momentary Wind Velocity (24.5 - 28.4 m/s and over)

Maximum Average Velocity: - Y "5.2 m/s-
(South West direction)

Wlnd Directlon . 8W in summer
Nwrin winter

NE during rainy
- season

Sea water temperatures of Karachi'HérbOur-V
" Surface Temperature (Maximum) - .32,5%

3 - 4 meter Deep Temperature'(Maximuﬁ)f-32}56G"'

Temperature Range E . . 18.5 to 32.5°%
Bench mark and level . |
The Contractor shall lay out his work from berich mark of K.D.A
(Karachi Devélopment Authority) énd'shall be'réspdﬁsiblefforr
all measurements in connection with his work. i
The Contractor shall, at his_own-éxpehse, furnish all bench
marks, stakes, templates; platfbrm; equipment, andjlébor.
including surveyors, thaf.may befrequired-in setting or laying .

out any part of the work.:

' The Contractor shall be . held responsible- for the” proper

execution of the work.
The levels indicated in thE'DrawiﬁgQ'éﬁd'Specificatidn, in

meter, are translated to Chart Datum, which is the same as the

- TC08-2 = =
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Zero of the tidal predictions.
However, the basic datum of above bench mark are those of the

Survey of Pakistan, which has it's zero point at "Mean sea

level" and which is 5.18 feet (1.579 meters) higher than the

Zero of the tidal predictions.

No. 47 bench mark of K.D.A near power station is located on

Dockyard Road near Glaxso Laborxatory.

_ Therefore, level of NO. 47 bench mark (R.L=3.581m) becomes

(8)

(9)

FL + 5.160m.

Sea water level

:a) The Highes£ High Water Level (The Highest Astronomical

Tide is adopted as design H.H.W.L)

H.H.W.L = E.L + 3.23 m

b} Mean Sea Water Level

M.5.L E.L + 1.64 m
c¢) The Lowest Low Water Level (The lowest Astronomical Tide
is adopted as design L.L.W.L}

L.L.W.L- = E.L - 0.43 m

- Ground level (G.L)

G.L. = E.L + 4.80 m

(10)

Sea water analysis

Refer to the Téble 8-1 "Chemical Analysis of Sea Water

(11)

(Karachi Port}® attached.

Raw water analysis

Refer to the Table 8-2 "Raw Water Analysis" attached.
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10,
11.

12.

13,

14,

-15.
16.
i7.
18.
19.

20.

Table 8-1 Chemical Analysis of Sea Water

PH
CHLORINE
SULPHATE
CALGIUM
MAGNESTUM
SODTUM
POTASSTUM
AMMONIA
IRON
ALUMINTUM

MANGANESE

CHEMICAL OXYGEN DEMAND

AS KMNO 4
HYDROCARBON (OIL)

ORGANIC MATTER IN TDS
(CARBON ORANIC DEPOSIT)

FLOURIDES
GOBALT
COPPER

NICKEL

TOTAL HARDNESS AS CACO 3

TOTAL DISSOLVED SOLIDS
(TDS)

NOT DETECTABLE IN PPM

(Karachi Port)

" SAMPLE 1

ON

HIGH TIDE

6.85

19,915 PPM .

2,829
357
1,372
9,250

285

0.02

0.03

6,530

39,794

- TCOB~& -

SAMPLE 2

- ON

6.75

19,536 PPM

2,815

361
1,372

9,250

285

MEDIUM TIDE

"

SAMPLE 3

ON
LOW_11DE
 e.82
19,433 PEM
2,770 v
353
1,378 ° 3
9,250 °
285
0.61 *
0.05 "
N.D.
0.025 °
1.1
0.3
2,656 " (3
0.9 "
N.D.
N.D.
g.05 ¢
6,550 0
8,840

‘_sg;aggg_f.-
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Constituent
CATIONS: Calcium
Magnesium
Sodium
Hydrogen

Total cations

Bicarbonate
Carbonate
Hydroxide
Sulfate
Chloride

ANIONS:

Total anions
Totai hardness
Methyl orange alkalinity

Iron, total

" Carbon dioxide, free

Tatal silicé'

 Turbidity

Total dissolved solids
PR

Conductivity at 25°C

8.2 METEOROLOGICAL-DATA'

Table &-2

Raw Water Analysis

as
CcaC03
CaCo3
CaCo03
- CaCo3
caCo3
CaC03
- €aC03
CaCo03
. caCo3
caC03
Cacqa
CaCo3
cato3

Fe .

- 602
$102

Kaolin

ApPProx.

MHOS

Analysis
in ppm in meq/1l
60 1.2
60 1.2
100 2.0
220 5.4
88 1.8
37 0.7
93 1.9
220 4.4
220 : 2.4
88 - 1.8
0.3
4
normal maximum
4 - 12
normal maximum -
4 - 25
400
7.5
800

TheiprojEct-aréas;iSfcharactetized.by.hot and humid weather

conditions‘ﬁith long summers.(May.f;OGtober), and”COmparatively

~-short .and mild wintersé(NoVemberf- February). 'The summers are

- TC08-5 - i



characterized by high humidity and frequent cloud coverage with
southwesterly monsoon winds. During the winters, the wind
direction changes to northéast, while the hﬁmidity and temperatures

are moderate.

8.2.1 Ambient Temperatures

8.2.2

The average mean, maximum and minimum monthly temperatures of the

area for the period 1975 - 84 are shown in Table 8-3. It is seen

from the data that the maximum temperatures during the year range
between 28°C to 43°C and the mlnlmum between 6°C to 27°C.: It is
also observed from the available data that the hottest perlod of

the year is May - June and the coldest is in January.

Precipitation and Humidity
Humidity and the precipitation data (in mm) for the-years:1975:-"

84 was studied, and the monthly average figures are given in

Table 8-4. The table and a reference to the other pertinent - « *

records showed that the frequency of fog is maximum at the outset

of the northeast monscons in the months of October to January,

with April to September free from fog. On the'éverage,'howevéf;=

there are 10 occasions of fog in & -one year period.. The
visibility iﬁ the area is generally fair and limited to a smail
amount of haze.

The Table 8-4 shows that the relative humidity is maximum.from
May to August (75%Z -~ 851) corresponding to the onset -of the
southwest montoons tnd is_minimum'{ﬁoz.f9702)fiﬁ’DecembEr and”

January. Since the area:is generally humid as a result-of the

influence. of the Arabian Sea, the-variation in thefannual average

- TCO8-6 -
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O

8

2.3

2.4

relative humidities is not large and is of the order of 30% only.

The average diurnal maximum for relative humidity in July and

‘January are recorded as 597 - 751 respectively.

Atmosphéric Pressure
Refer to the Table 8-5 "Atmospheric Pressure for Karachi®

attached.

Wind

Winds in the area are predominantly in-the direction of southwest
and west and strongest during the summer manscon season bf May to
October. During the winter months the wind blows from north to
northwest,.shifting southwest to west in the evenings. The data
for the past ten years, i;e. 1975 - 84, wasg studied, and typical
winﬁ risés for summer and winter are presenﬁed in Fig. 8-1. From
these wind rises, it is 6bvious that the areas most frequently
influencéd:by.the pollution:driginating from the power plant are

in the east and northeast ‘direction from the plant. The wind

usually carries -sand and salt resulting in severe corrosion and

erosioﬁ.'affecting all buildings and eQuipment. it is therefore
necessary to take great care of equipment and facilities design

and construction.

- TC08-7 -



(Average Temperatures for the period 1975 - 1984)

Honth

Jan.
Feb.
Mar.
Apr.

May

- June -

- July

Aug.

-Sept. -

Qct,
Nov.

Dec,

- Table 8-3 Ambient'Temperature

Temperature %

Max.
28.7
32.3
35.4
40.1

41.2-

- TC08-8 -

Min.

6.1

7.9

1,5
18.2.

21.9

26.2

254

24.2:
23 O

©15:9.

11.1

8.3 -

Mean
i8.2
20.3

24,1

284

30.6

© 31,7

30.4

28.7
29.1.

27.2

19:6

{

~y



Table 8-4 Precipitation and Humidity

{Average figures for 1975 - 1984)

®

A€

Month Average_preéiﬁiﬁation Average relative
: (in mm) humidity '
Jan. 12.1 62

Feb. 20.6 69

Mar. 13.1 72

Apr. 1.1 75

May - 75

June 9.8 76

July 74.6 80

Aug. 100.1: - 85

Sept. 20,0 80

Oct. 3.1 75

Nov. 2;0 62

Dec. 8.7 65

- TC08-9 =



Table 8-5 Atmospheric Pressures for Karachi

January
.February
March
April
May

June

July
August
September
October
November

December
Year

No. of Yeérs

-Mean pressure. mb.

G.M.T.
0.30 12.00
1617,0 1oi$.o
1014.9 1012.9
1011.9 1010.0°
1008.4 1006.4
1004.8 1002.9-
999.6 997.6"
998.4 996.7"
1000.8 999,3-
1005.6 1003.8
1011.0 1boa.a
1014.9 10126
1017.2 1015.0°
1008.7 1006;7
50 50
-'fcos—lo‘i-’

Mean

1616.0
1013.9
1010.9
1007.4
1003.9

998.6

997.5
1000.0
1004.7
1009.9
1013.8

10616.1
1007.7

50

o

Fe
\‘w

3

35
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8.2.5 Storms
Cyclonic storms in the Arabian Sea generally move in a west-
northwesterly direction. ﬁowever, sometimes (once in five to
twenty five years) they take a more northerly direction, striking
the coast of Pakistan.
The following table gives the total number of:storms recorded in
the Arabian Sea over the period of 69 ygafs, and indicates that

the average frequénCy of occurrence is less than 2 per year.

CYCLONIC STORMS IN ARABIAN SEA

~Month . Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dac
Total ° 3 0 0 4 12 17 4 1 4 17 21 4
eyclonic ' : - : _
storms
Severe : : . o _
cyclonic 0o 0 0 4 10 12 0 0 0 6 14 1
storms ) ' : ' :
+y

+) Severe storms-assumed to have a force of 10 Beaufo#t and

above.
Total cyclonic storms in last 69 yearé: 87
Total severe cyclonic storms in last 69 years: - 47

On a monthly basis storms occur'ﬁore ffeduently in the montﬁs of
May, June, October and November. The storms are normally
accompanied by winds of force atBeauféft and above. However,
winds of more than 8 on the ﬁeaufopt scale are seldom exper;encéd
at Karachi, which shows that the Kg#achi_&rea does not fall '
within the belt of major cycionic‘éétiviﬁy.‘r

Thunder torms are recorded with'maiimuﬁ f;edﬁency in July. TheBI

percentage.frequency distribution fecordéd at Karachi Airport

- TC08-12 -
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over a period of 29 years {(1929-58) is given in the following

table:

PERCENTAGE FREQUENCY OF THUNDERSTORMS

~Period Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1929-38 6 7 3 10 0 17 37 10 15 0 3 O
1939.48 0 11 8 0 2 4 34 26 2 0 3 6
1949-58 1 6 7 4 0 5 33 18 15 1 0 3

Source: KDA MP-PR/66 for Karachi Airport

S01L CONDITIONRS.

The boring and soil tests have been executed by the Qumer, and

the boring logs and N-values are as suﬁmarized in the following
tébles'ahd drawiﬁgs.

The first part 6f the logs (PART-I) is a record corresponding to the
soil investigation along ﬁﬁe cooling water way outside thé power
station site, mainly in the Karachi Shipyard area. (As for Nos. 2
.and 3 points, mno fecofds are available).

The second part fPART-II) is a record corresponding to those taken

inside the power station site.

- T008-13 -



_BORE LOGS

(Outside of power station)
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9. DESIGN CONDITIONS

Description . = - _Conditions : Remarks
{1) Ambient temperature
ngimgm, : _ 47.8°C
Average Maximum (Summer) 42.7%
AVe;age Minimum (Winter) . 6.1°C
Design Temperature , 329%
Max. 50°C, Min. 6°C.
(2) Rglativg humid@ty._ |
Mgap_Maximum_ S 851
Design Humidity S 5%
_(3) Atmospheric pressure 1.013 mb :
(4). intensity of rainfall -
(5) Design wind veloeity .. . 50 m/s (111.8 MPH)
(6) Design wind force ~ . . Fw = C.q.A. GC:8hape factor
(According to
-Japanese Standards)
- G:Wind pressure 150 kg{mz
- height below 10 m)
ASJﬁ-kglmz
_(height above 10 m)
A:Projected area
@?)

{7) Seismic coefficient 0.1

- TC09-1 -



(8)

(9)

(10)

Deslpgn selsmic force

The design seismic force shall be determined by the story shear

coefficient calculated according to the eQUEEién:

Ci = Z Rt Al Co

where; Ci, Z, Rt, Al and Co represent the following values,

respectively.

Ci;

Rt:

Ai:

Co:s

Story shear coefficient of earthquake on a portion éf

bullding at a certain heipht

1.0 (coefficient of”ééismic zoning) | -
The value calculated representa the éﬁéfébteriafigé o%:
vibration of a building according with the method
stipulated by the Ministry of Consttﬁééidﬁ._ﬁnd”lé based
upon the natural period of the building and the :types'éf
ground

The value;caléuiated accqxdiﬁg_tﬁEﬁhé‘hetﬁbd.sﬁipulatéd

by “the. Ministry of Construétipn repreéénts;tﬁe“"

‘distribution of story shear coefficient of earthquake in

the direction of the height of building based upon the

: : -
.characteristics of vibration of the said building {Qf

Standard shear coefficient

The standard shear coefficient, Co, shall be 0.10.

Sea water temperature

Maximum 33 %

Deslgn peint o 30 ¢

Sea water level - ” -H"

H.H.W.L (Highest High Water Level) EL 4+ 3,23 m

14.5.L (Mean Sea Water Level) EL + 1.64 m

- TC09-2 =
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L.L.W.L {(Lower at Low Water Level) EL -« 0.43 m
{11} Ground level {G.L) | EL+ 4.8 m
(i25 Building elevation |

Ground Floor EL + 5.0 m (GL + 0.2 m)
(13} _Fuel oil.analysis_

1) Furnace Qil Analysis

- X_by welght

' Conradson carbon (C) 1wt 20 Max
VHydrogen (H2) Z wt 11.3 Max
] Sulphur ] 3 (s) - . X oWt 3.5 ! Max
Oxygent + Nitrogen (02 +.ﬁ2) 1 wt 2.5 Hax
Ash o _- & owt 0.1 Max
Sediments . . B 4 ﬁt‘ - 0.25 - Max
Kinetic visosity at 50%C cSt: - 400  Max
Specific gravity_at,lSleé . o - 0.99 © Max
Wat;r volume i wt 1.00 Max

~ Flash point ~ . % 66 Max
Pour point °¢ 35 Max
Véngdium ' .. ppm o 150 Max
So@ium S ppm- ..¢ 50 Max

Heating value Kealfkg 10,000 Min

< TC09-3 -.



ii) Test Report

Test Report No.: HDIP/F/85/63 Date; May. Sth, 1985

Sample: Furnace 011 _ _'Da:ean Sample:

Sample Reed, ont April 13th 1985

Origin: Karachi Electric Supply Corporation Ltd.

- Korangi Thermal Power Station

Test method : " Test title

ASTM D =445 .~ Kinematic viscosity @ 50°c ¢St
ASTM D - 92 ~ ° Flash point '@ coc %
AsfM D - 95 ' Water by Dean & Stérk vVol.Z
ASTM D - 1298 - Specific.gravity g 60/60°F
ASTM D ~ 96 - B.S. & W. 7 Vol.x

ASTM D -~ 482 - Total ash T wEX
ASTM D --1548 - = Vanadium PPM

ASTM D - 240  cCalorific yalue Gross B tuflb

Net B tu/lb

IP - 63 : Sulphur content by

Quarti tube method wt.Z

- TCO9-4 - .

'Tégt‘résult
“137.37
.'166
0.2

" 0.9444
0.4
0,06
30
18350

17515

2,32
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(14) Natural gas (auxiliary fuel) analysis

NaturéleAS Typical Analysis

I by volume

Use for performance

calculations
Methane (CH4) 93.5
Ethane (C2H6) 0.9
Propane (G3H6)
Butane--(CAHlO) 0.4
Complex (CnH2n+2)
Carbon dioxide (C02) 2.0
Nitrogen (N2) _ 3.2
Net calofléic value kJ/m3 (5TP) 34,7A0

~ TC09-5 r.v;

Variation
50 - 96

0.5~ 1.5
0.2 - 1.0
0.0 - 5.0
3,0 - 5.0



{15) Light diesel oil (for emergency diesel'ehgine)'analysis

Light Diesel 041 Avalysis

Test . Limit © Value
Color ASTM o S Min. 3
Specific Gravity 16/16°C Max. © 0,92
Viscosity at 389C cSt Max. 13
Power Point °F Max. + 30
‘Flash Point PMCC °C © Min. 150
Water I vol . . Max. 0.25
Sediment I wt. S - Max, 0.25
Stfbng Acid No, mg KOH/g - h  Mil.
Total Acid No. mg KOH/g _ - Max. 3.0
Ash X ' Max. 0.02
Sulphur Content X wt. Max. 1.0
GCentane Index Min. 40
Carbon Residﬁe I wt. (Conradson) Max. 1.5
Net Calorific Value kJ/kg min. 44190

{16) Noise levels
The equipment shall be designed and constructed to reduce the
operating noise levels as much as possible, and when the péwer
statlion is operaﬁing at any load up to and including ips
maximum capacity, the foliowing maximum noise ﬁressure lavels

shall be guaranteed:

- TC09-6 -
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Noise level Distance from Equlpment

(dB(A)) (m)
Bouhdary liné of the - | 70 .,
Site : : ' '
Indoor Equipment : . 80 - T 1
Cutdoor Equipment = ... 85 : : "'1
Central conﬁrol-room .60 : : “
and office room
: Exéebﬁlﬁns:
Fofcédrnraft Fan .s 96 _
Adx COmpréééoﬁ e 85
'Boiie;TFee& Pump ' é 90

Boiler Safety Valve
(in activated condition}-

1A

190 .
(17) Quality of drinking water
_Public;HeaLth:Depar@ment Standards or WHO stﬁndards shall be:
referred: to. .
- (18) Séqustorm
. The wind usually carries sand and salt,
It is therefore necessary to take great care of equipment and

facllities design and construction.

- TCO9-7 -



1o.

DhSIGN STANDARDIZATION AND INTERCHANGEABILITY

The equipment supplied shell be designed to facilitate tnspection,
maintenance and repair. Ope:etionel excellence and lowest
maintenance requirements are of prime concexn. The design shall
incorporate every reasonable precaution and provleion for the safety
of those involved in the operation and maintEnance of the power
station._ The equipment shall be designed to operate satisfactorily
under all varistions of load pressure and temperature as may be
encountered in normal usage under different climatic conditions glven
in the related Section of the Specificetions end shall operate
without undue vibration and with the least noise.

Corresponding parts throughout shall be made to gauge and be
interchangeable wherever possible.

All eQuipment.perfo;ming-similar dutiee shall be ‘of the same .type and
make in order torlimit the stock of spare parts required end"maintein
uniformity of plant and equipment to be installed. The Owner
reserves the right to advise ehe'Contreotorioffpreferied typa and

manufacture to secure these requirements of equipment.

- TCLO-1 - "7
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i1,

11.1

11.2

11.3

HAZARDOUS ABREAS

HAZARDOUS AREAS.

The Contractor shallrfuliy takélinto.account of any special
requixements concerning the nature, handling and stoxage of all fuel
oils, gases, chemical, etc., and provide plant, equipment buildings
and other services accordingly, including all facilitles to ensure
the safety of the nperating and maintenance personnel.

In the West Wharf Thermal Power Statilon, regarding Units 1 and 2 the
following areas shall be deemed as Class I Hazardous Areas in

accordance with the critéria of Article 500 of the National Fire
Codes.
i) Burner anea
ii) Natnral gas station
iii) Valve, flanée joints, pressure gaugés and other instruments

attached directly to natural gas pipeline

ELECTRICAL EQUIPMENT IN HAZARDOUS AREA

Enplosionproof.equipment properly designed and msnufactured shall be
installed within the hazardous areas.

The Contractor shall submit his proposal regarding the pianned
hazardous areas together with a list of the equipment to be applied

for prior approval.

FIRE PROTEGTION PROVISIONS

The fifejprotection provisions shall ensnre_complete'safety agalinst
_nn} firn hazard, and shall be in accordance with accepted practices
_in plant operation and maintenance:

such BB

- TCll-L -



(1)
(2)

(3)

(4)

Fire Defence Lows of Japan,
NFPA (Mational Fire Protection Aseociation) Standards.
Petroleum Regulations of Pakistan.

Others, if applicable.

The relevant Specificéﬁions éhall be covered by Clause 6 "Fire

Protéction Systém“ in Section iv, Part. II of these Specifications,

Oy
——

P
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12,

VIBRATIONS
All rotating machines and relevant equipment shall be designed,
manufactured and tested to international standard for Vibratibh

levels and their balancing shall be acceptable to the Engiheer;

- TC12-1 -



13.

PLANT AND EQUIPMENT IDENTIFICATION

The Contractor shall prepare comprehensive plant identification
schedgigs showing the name and number of each item of-planh"aﬁﬂ”its
Irespective'arrangement drawing number and:add any additionél Ltems
necessary to fully identify the.plant. The identification and
numbering of equipment, systems, iteme ekc. of supply as well .as of
all docﬁments and drawings shall.be in accordance with "Numﬁering

System for Equipment & Facilities and *Numbering Method of Control

s

Ny

Valve, Safety Valve, Strainer and Steam Trap";

The Contractor shall supply all labels, nameplates, instfuctipn and

whrning plates necessary for the identification and safe operation of
the plant and all inscriptions shall be in the English language;
Allrlgbels, nameplates, instruction and warning plgtes shall be
securely fixed to items of plant end equipment with stainless steel
rivets, plated self;tappiﬂg SCrews o:iother approved meansg. The ﬁse
of adhesives will not be permitﬁed.

Nameplates for plant and equipment identification snd_rebord purpdses
shéll be manufactured from stainless steel with satin finish and
engraved with black lettering of a size which ié legible f;om the
working level,

Warning plates shall be manufectured from stainless steel with satin
finish, engraved with red lettering and sited in a position which
affords magimum persoﬁnel gafety. . | _
All equipment within panels, consoles and desks'shéll belindividually
'identified_by satin finish stainless steel l#bels 6r laminated
plastic labels where approved.

The abbriviated piping designation, valve tag number and name plate,

- TC13-1 -
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name plate for pannels ara also covered in Section II Design

Standards of this Specification.
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MATERIALS AND EQUIPMENT

Materials and equipment shall be aé speéifie& ﬁn& sﬁowﬁ_iﬁ thé?e
Specifications.

The equipment shall have a record of satisfactory operation and high
reliability, and shall be supported by & reputable service
organization.

The material and equipment shall be des;gned, manufactured and
installed in a manner suitable to specific weather condiﬁions.
Special attention shall be paid.to corrosion by galvanic effects.
Desigﬁ, selection of materials.as well as all methods of erection
shall be such as to keep these effécts:to minimum.

So.far as may be consistent with his'obligatioﬁs under the Contract,
the Contractor shall make maximum possible use of materials supplies
and equipment indigenous to or produced in Pakistan.

The Contractor'shall prepare and submit the list of materials,

supplies snd equipment indigenous to or produced in Pakistan with

his proposals.

. TCL-1 -
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15.

CHEMICALS AND OTHER EXPENDABLES

The following chemicals and other expendables for'operétion and

maintenance after taking over shall be furnished by the

Contractor.

{a)
(b)

(c)

(d)

(e)

(f)

(g)

{h)

(i)

(k)

(1)

{m)

Nitrogénxiﬂz)'gés
Carbon dioxidehtcoz) gas
Standard gas for gas analyzer
4.5Z 0, in Né gas
4.57 Hy in N, gas
Hydrazine (N2H45

Phosphate (NagP0,.12H,0)

Ammonia gasngNH3)

Sodium nitréte,

bactericide

(for bearing cooling water system)
High molecular coagulant

for water pretreatment system
Coapulant for water pretreatment
system

Potassium hydroxide

(KOH 257 weight)

Dry chemical -

(for fire protection)

Inhibitor for cooling water

of main serface condenser

Propane gas (Csﬂg)

- TC15-1 - .

7 Nm3x20'cyllnders

7 Nm>x10 cylinders

2 Nmsilo'cylinders

3

2 Nm x-Zlcyliﬁders

100 kg (as 100IN,H,)

100 kg (as 100Z
NagP0,)’

50 kg x 10 cylinders

100 kg

100 kg

800 liters

60 liters

1,800 kg

3,000 kg

2 cylinders



{n)

(o)

(p)
(q)
(r)
(s)

()

{u)

(v)

(w)

{x)

Acetylene gas (02H2)
Hydrqgen gas (Hy)
6xygen_gas (05)
Heliuﬁ gas (He)
Lgngh;qg_gas‘(ﬂzo)

Sulfuric acid

(for silica analyzer)

Ammonium molybdate

(for silica .analyzer)

Tartaric acid

(for silica analyzer)

1 amino 2 napthol 4 sulphonic

acid (for silica analyzer)

Sodium hydrogen sulfate
(for silica analyzer)

‘Sodium sulfate anhydrous

(for silica analyzer)

. TG15-2 -

2 cylinders
. 2 cylinders

2 ¢ylinders

3'cy1indérs

_3_cylindefs____.

10 kg

10‘kg '
20 kg;

10 kg

5 kg
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16. TOOL AND RECOMMENDED TESTING EQUIPMENT

.16.1  TOOL

l6.2

Special tools and standard’ tool sets are spécified in certain parts
of the_SpeciEicatiohs. Where not specified, the Contractor shall
furnieh suitably -boxed and one (1) complete sat of new and.unused
tools including.special wrencﬁes and toolsg slings, ete¢, which are
necessafy or'conﬁenient in the operation, maintengnce or
overhauling of eﬁuipment under hie supply. Comp;eéé iistmrof all
sucﬁ toéls.sﬂall‘be Subﬁittea to the Ownéfiand tﬁé Engineer soon
affer ééﬁpiétion af.ﬁénufacture bf equiﬁmen£ éﬁd”befprq its actual

shipméni. 'Shippiﬁg containers shall be sultable for permanent

storage of tbolé by the Owner;

RECOMMENDED TESTING EQUIPMENT

(1)  The recommended testing equipment means the testing equipment

. to.be usedrfot_the_maintenance.purpose at the Plant. 'The
Tenderer shall propose the raquired testing equipment not

specified ih_Clauses-lZ'and 13 Section IV, Volume 2,

{2) The Tenderer shall indicate the quantity and unit price of

Tenderer's recommended'teéting"equiment in the attached form
list in.the Schedule of Prices. -The cost of the recommended
tés;ing equipment will notubefeyaluaféd'by-the Owvmer., The
Ovner will decide the scope of the recommended testing
.  ?quipTenL,to-begsupplied?under ﬁhé-contfact at a later date,
(3) ;Thé'testing*equipﬁent shall be deiiVered-to“thé site in

advance of the field ﬁesting.

- TC16-1 -



Owner and the Contractor.

17.1.3 _EXPENDITURE FOR THE OWNER'S PERSONNEL

17.2

The expenditure for the Owner's.personnel.dufingithé'aboﬁé'

training shall be counted on the basis of the ‘amount stated in

Atem 11.1,8:Clause'11.7 in the "Instruction to Tenderers* in

Section I, Volume 1.

FIELD TRAINING

'fif

(2)

3

The Contractor shall train the Owner 8 persannel who will

‘ comprise plant engineer. shift aupervisor. shift operator.
1aboratory technicians and maintenance supervisors, and this

" shall be done in coordination with the Enginper.

The training will start beginning with assembly of the boiler,

turbine, generstor and other major-plént300mp6nénts."

V:Training.in English shall be given by the Contractor during

the perjod of-installation and ‘trial operation of the supplied

. equipment.

The Contractor. shall provide the Owner's‘péfsonnel'with
detailed explanation:of matters'throughlléctufes and on the

job training regarding technical documents, drawings,

_operation manuals, performance of the equipment and other items

required, while bearing in mind allsmatteréfpertinént to
operntion-of the Plant -and eqnipment bynthe Ouner. - “The
Contractor shall . satisfactorily respond to any question or
matter brought to-him; and shall clarify all problematlgal

points,

- TC17-2 -
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(4)

(3)

(6)

The supervisors of the Contractor shall cooperate In promoting

training of the Owner’e peraonnel regarding erection,

. installation. adjustment, operation and all other mattere

deemed necessary for proper operetion of the Plant so as to

.realize transfer of technical knowledge and upgrade the

technical level of the Owner’s personnel.

The'Contractor's main operating personnel shall conduct on the

-JOb instruction sessions for the Owner s operation personnel

prior to and during Btartup, trial operation and performance
test perioda. and shall instruct the Owner's personnel so
that.they will_be ah;e to satisfactori;y_operate and maintain
rhe equinment afrer acceptance by tne Onner.

The Contractor shall'furnieh_technicai.advisers to guide the
Onner in all reepecrs of Planr operation end maintenance by
pr0v1dlng a minlmum three (3) qualified persons having .
substantlal experience in Lhe operation and maintenance of
steam generator, steam turbine, generator, end auxiliariea,

control end inerumentetion and general aepecta of power plant

operation and maintenance for the period of twelve (12) months

(Guarantee Period} after taking over of the Plant.

- TC17~3 - - :7



18.

'statlon wath operatlen and malntenance ease.

' DRAWINGS FOR TENDERING

The Drawings for Tendering used for the tenderlng of power plant

equlpment superstructure for main- power house. stack. etc..

_(Lot I), shall be used as the drawmngs for detailed desmgn by the

_Contrector who shall be respen51ble for the detalled design of

these structures.

:’The Slte 1ayout plan, the main power house dlmen51ons, and the

=flgures such as dlmenSlonS, sizes 3nd CBP&CltlES stated in the

Drawings_for Tenderlng are the estlmated ones fpr the equlpment and ' {"

R—

facilities.

'“The Contfaetet shall make the final decision'besed on the actual

design of EQUlpment and fac111tles, but the Contractor shall submit

'the results of hls desmgns to tne Owner end the Englneer for

apﬁroval

However,ras.the site is nartow and reetenéelet.-the'ealn d1m9n91ons
1nd1tated in the 31te.layout plan and the main power houee
dimensions..etc.-shall be kept within those indicated in the
drawinée S0 as te'tealize:theLeenetteetionret a.weil arteﬁged power
As the dmmentlons and outllnes of eech maJor equlpﬁeet.w1ll affect

the size of the main power house and finally the site layout eaeh

tenderer shall submit his drawings with the proposed site layout

and equipment layout in a design concept that satisfies the
intention of the Owner and the Engineer.
These proposal drawings will be one of important items for

evaluation at the evaluation stage.

~ TCi8-1 .-
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18.1 DRAWINGS FOR TENDERING FOR THE CONTRACTOR OF LOT I

The Drawings for Tendering are as follows.

18.1.1 GENERAL

WGT-1001  General '.Symbol Mark List and Device Function
. : Number-1 E

Symbol Mark List and Device Function
Number -2

Symbol Mark List and Device Function
. Bumber-3 - : -

1002 Ditto_. . Abbreviaﬁion List-1
: Abbreviétion List-2
Abbreviation List-3
Abbreviation List-4
1003 Schedﬁié ' Séﬁédule'of implementation
WAT-1001  Site Lay&uﬁ site La&o{;t Plan

1002 Ditto _ Interface Between Existing and Planned
o : . -8ite Layout o :

WGT-1101 Main General Arrangement ;Cround Floor-
Powerhouse . Lo Co
1102 Ditte | General ArrangeﬁéﬁﬁﬁuMezzanine FLoor—
 1103 A -'Ditﬁo ) éeﬁérai Airangement.-oseration F;oor—
iiOQf..p :bitfo ,' f iGéﬁé}al_Afrangemenf ;ATH Floor;
1105 biEté B Genéféi Airangement -5TH Floo: -
ii:libﬁ'..-_.ﬁit£o ;' :  GeneféirAfrangemen£.-Section-

©18.1.2 MECHANICAL

wuf,1do;’";_qu&ibiagigmf: Mqin:S£eaﬁ and Feed Water System

.. 1002 f.‘u,Ditté L Gbol@ng Water System
1003 Ditto .. ... Auxiliary Steam System
-.TC18-2 - o



WMT-1004
1005
1006
1007
1008

1009

1010

1011
1012
1013
1014

1015

1016

1017

WMT-1101
WMT-1201

1202

1203

1204

1205

1206

WMT-1301

1302

Flow Diagram
Ditto
Ditto
Ditto
Ditto
Ditto
Ditto
.Diete
Ditto
Ditto
Ditto

Ditto

Ditto
Ditto

Heat
Balance

Auxiliary

Arrangement

Ditto

Ditto

Ditto

bitto
Ditto:
Piping'Layout

Pitto

- TC18-3 -

Turbine ‘Gland Steam Seal System

. plant Water Systeim-

‘Fire Water System "

Fuel 0il System

Drainage and Waste Water System

Instrument and Service Air System

‘Washing Water System

Chemical Feed and Sampling Rack System

Turbine Lubricating 0il System

Boilar Drain and Vent System
Flue Gas and Air System

Chlorination System (Seawater
Electrolysls Method)

Dry Chemlcal System

Weter Treatment System

Turblne Cycle Heat Balance, ECR (Typical)

Arrangement of Laboratory

Arrangement of Machine Shop Equipment

Arrangement of Water Treatment Equlpment

& Control -Room and: ‘Chlorination
Equlpment & Control Room

Arrangement of Heavy 011 Servlce Tank

-Area; Raw Water Pretreatment & Drlnklng

Water Equipment Area and Chemical
Storage Tank Area

Arrangement of Waste Water EQuipmen;

- and Chlorination Feed Water Pump Pit™
‘Arrangement of CW Pdmeiand Screen Area

- Yard ‘Piping Layoutai":

Yard Piping Layout-z_

R
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WMT-1303
1304

1305

1306

1307

WMT-1401
1402

1403

WIT-1001
10062

1003

18.1.3 ELECTRICAL
WET-1001

S 1002

WET-1101
WET-1201
WET-1202

1203

Piping Layout Piping Layout of Plant Water Equipment

bitto

" Ditto

Ditto

. bitto

Standard

Ditto

Ditto

.Control

Ditto

Ditto

wEr agos

WET-2001

2002

Yard

Piping Layout of Heavy 0il Stbrage Tank
Yard

Piping Layout of House Boiler, Raw Water
Pretreatment and Unit 2 Heavy 0il
Service Tank Yard

Yard Drainage Layout

.Drainage Piping Layout of Units 1 and 2

Main Powerhouse

‘Recommended Weld End Preparation

Hanger and Support'for Piping -

 Penetration Scheme for Pipe Line on

Floor, Wall and Roof .

_Conceptual Diagram of Control System

Arrangement of BTG Board

Arrangement of Auxiliary Control Panel

Kéy SingieﬁLine Diagram

‘Protection and Metering Single Line

Diagram

‘Skelton of Paging System
" Standard Cable Tray-1
"'standard Cable Type-2

':Stahdgfd Cable Tray-3

Standard Piping Scheme

Goncéptidﬁal Flow Diagram of
H2 Gas Seal 0il System

"’ Conceptional Flow Diagram of

H2 Gas Generating System and Purging
System '

- TC18-4 -



18.1.4

ARCHITECTURAL
WAT-1101 Main
Powerhouse
Architectural
1102- Ditto
1103 Ditto
1104 Ditto
1105 Ditto -
1105 Ditto
fliO?__r Ditto
1108 | Ditto
1109 Ditto
1110 " Ditto
1111 ‘Ditto -
1112 Ditto
WAT-1201
1202 Ditto
1203 Ditto
1204 Ditto
1205 Ditto
1206 Ditto
1207 Ditto
1208 Ditto
1209 D.i_t_t:q o
1210 Ditto
1211 Dpitto
1212 Ditto

Ground Floor Plan

Mezzanine Floor Plan

- Operating Floor Plan
~ Forth Floor Plan

‘Cphﬁé'LéYél & Low Roof Plan
=p§aer§t9r Platform & High Roof Plan .
. West & South Elevations

East & ﬁp;th Elevations

3Se§tion53i
- Detailed Building Sections

Finish Schedule

Door, Window & Louver Schedule’

Main Powerhouse Piling Plan & Detail

Mat Foundation Reinfofcing Plan . . .
Mat Foundation Reinforcing Sections

Anchor Bolts Location Plan & Base
Plates Detalls

_:Megzagine Floo; Framing Plan
Qpe?atién_Floor Framing Plan

:_Fourth_flopr Freming Plan

_ L@w_Roof_& Crane Level Framing glan

Deaerator Platform & High Roof Fram;ng
: Plan C :

Structufgl Elevations Sht-1
"Sifudtﬁ;gl Elevations Sht-2

‘Structural Elevatiohs Sht-3
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WAT-1213 Main Powerhouse Structural Elevations Sht-4

1214
1215
1216
1217

1218

1219

WAT-1301

1302

©1303

1304

1305
1306

1307

1308

1309

1310
1311

1312

1313-

1314

- 1315

Ditto

bitto

Ditto

Ditto

Ditto

bitto

Column Schedule
Wind Column & Girt Elevations Sht-1
Ditto Sht-2
Detailed Structural Elevation
“"Reinforcement Standard

Transformer Yard Foundation

Main Powerhouse Piping Skeleton, Legend’

Plumbing
Equipment

~Ditto:

Ditto -

Ditto

Ditto.

Ditto -’

Sanitary Fixtures Schedule

Ground, Mezzanine, Cable Treatment,
Operating & Fourth Floor Plan

Crane Rail & Low Roof, High Roof Floor

-Detailed Plan

“Schematic Diagram

Main Powerhouse - Equipment Schedule

AlC &

Ventilation.. . ..

Ditto

Ditto

Diﬁto
Ditto
Ditto

Ditto.-

Ditto

Ditto

- -Ducting: and Piping Skeleton -

.- Mezzanine, Cable Treatment, Operating &
Fourth Floor Plans

Cféne Rail & Low Roof Plans
High Roof Plan
Air Conditioning Machine Room Detail

~Adtomatic Control & Secondary Wiring
Floor Plans '

Aﬁtomatic Control & Secondary Wiring
-Low Roof. Plans .

. Automatic Control & Secondary Wiring
High Roof Plans -
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WAT-1316

1317
11318

WAT-1401

1402

WAT-1501

1502

1503

1504
1505

" 1506

1507

WAT-1508

1509
1510
1511

WAT~1520

1521
1522
1523
1524

--1325

Main - Powerhouse
AlC &
Ventilation
Ditto
Ditto
Stack
Ditto
Administration
Building
Architectural
bitte
Ditto
Ditto
ﬁiﬁto
VDitﬁo-

Ditto

Administration

Building
Structural .

Ditto
Ditte
. Ditto
Administration
RBuilding
Plumbing
Equipment
" Ditto
Ditto -
Ditto
Ditto
Administration

Building A/C
and Ventilation

Automatic Control System Diagram

Secondary Wiring System (1)
Secondary Wiring System (2)
Architectural and Structural Drawing

Electrical Drawing

- Ground, -First, Second Third & Roof

Plans

Elevations & Sections

-petailed Building Sections

Detailed-Parﬁial'Plans & Sections.
Finish:écﬁédule

Dobr; Wiﬁdow_& Louvérrﬁéy Plan
Door, Window & Louver:Schedule

Structurélinrawing She-1

Structural Drawing Sht-2
Structural Drawing Sht-3
Structural Dfawing Sht-4 .

Piping Skeleton, Legend

Sanitary Fixtures Schedule
Ground, First & Second Floor Plans
Third, Roof & High Roof Floor Plans

Detailed Plans

- :Equipment Schedule
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WAT-1526

1327

1528

1529

WAT-1605

1606

1607

1608

- WAT-1609

1610

1611

WAT-1612

WAT-1613

'WAT-lsla
 WAT-1617
_WATélézé

1624

1625

Administration
Building AfC
and Ventilation

Ditto

Ditto

Ditto

Auxiliary
Buildings

Ducting and Piping Skeleton

Ground, First & Second Floor Plans

Thixrd & Roof Floor Plans

Air Conditioning Machine Room Detailed
Plan

Architectural Prawing Sht-1

Water Treatment"'

Control Room
Ditto
Ditto
Ditto

Auxiliary_
Buildings

Ditto

Ditto

.Auxiliary'

Buildings &

‘outdoor

Equip. Fn@s;-

Auxiliary
Buildings

Auxiliary

.Buildings &

Outdoor Equip.

. Funds. -

Qutdoor Equip.

Pnds.

"Water

Treatmenf"'

-Control Reom .

Ditton

| Ditto

Architectural Drawing Sht-2
Structural Drawing Sht-1
Structural Drawing Sht-2

Warehoﬁse Sht-1

. Warehouse Sht-2

Chlorination Equip. Area & Fuel 0il
Transfer Pump Area

Fuel 0il Pump & Heater Area, Fuel 0il
Service. Tank, Flue Gas Duct Foundation

Guard=Hoﬁ$e, H2 Gas Generation Eguip.
Room

Struétﬁfai Drawing _
(Common for WAT-1611 --- 1613)

.. Turbine Qil Storage Tank

'Plﬁmbing-& Sanitary Fixtures

'A/C and Ventilation

A/CﬁaﬁdiVentiiatidn
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WAT-1626

1627

1628

1629 -

1630
1631

1632

18,1.5 CIVIL
WCT-1001

1002

WCT-1101

1162

1103

1104

Wareéehouse

Ditto

Chlotination .

Equip. &
Control Room

Ditto
Guard House
Ditto

Ditto

1105

1106
1107
1108
WCT-1201
1202
1203

1204
1205

1206

1207

Ventilation
Ventilation ~

Ventilation

-~ Ventilation
Plumbing & Sanitation Fixtures
A/C & Ventilation '

AfC & Ventilation

Sea Water Depth Infront of Outlet 1
 Sea.Water Depth Infront of Outlet -2
Cooling Water Way- | |

- Intake Open Cannel

ump Pit-)
Pump Eio-z

* Pump éiiis
Discharge Tunnel-1
‘DiéchargelTunnel-2 _7"
Outlet -
Outdoor éipe Support Foundatlon-l
Outdoor Pipe Support ‘Foundation-2
Chloriﬁation Feéﬁ-ﬁater'Pump Pit‘.

Raw Water Receiving and Drlnklng Water
Equ;pment Foundation _

Raw- Water Deminerallzed Water and
Make up Water Tank Foundatlon o

Waste Water Treatment F&c1lit1es 1

Waste Water Treatment Facilities-2
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WCT-1208

1209

1210

-1211

1212

1213

1214

Waste Water Treatment Facilities-3
Cable Duct Foundation-1

Cable Duct Foundation-2

Cable Duct Foundation-3

Other Foundations-1

Other Foﬁndations-z

Road and Drainage System

18.1.6 REFERENCE DRAWING FOR DISMANTLING WORKS

The attached drawings were made by the KULJIAN CO. at the time of

construction of the existing "BX" Station.

These drawings should be used as reference data for the

dismantling works to be carried out by the Contractor of Lot I.

i) PILING AND PILE CAPS

ii)

CIRCULATING WATER PIPING PLANS AND SECTIONS

- TC18-10 -
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PART T

SECTION II

DESIGN STANDARDS

Remarks:

Note that the Design Standards in this Section shall be used as genefal

. requirements and supplements to these Specifications in Section I

through VI of Part II, Technical Specifiéations.
Therefore, the Specifications in Part II of Technical Specifications
shall be given priority in designing, manufacturing, installation and

testing.
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1.1 POWER PLANT PIPING

1.1.1 GENERAL

(1)

(2)

The power plant piping is an essentlal component to operate
the steam power plant.-

The Contractor shall be required'toisupply complete pipings,

‘and not fail to supply or duplicate the supply of

migcellaneous pipings and related equipment.

Whenever the Engineer asks for revision or change of route
of piping, the Contractor shall be required to include these
wqus in tﬁe scope of supply of the contract.. -

Whenever the revision of”design-of piping becomes necessary
during constrdction, the Contractor shall be required to
make revision and solution at his own -expense. ..

The Contractor shall be required .to have on hand the

. necessary piping materials needed for field revision. -

The Contractor shall furnish the folloﬁing power plant

piping including hanger_baams-and steels.;wali-and floor

penetrations, ladders.usteps} and all other pertinent

accessories, but not be limited to;the}fdllowings:

6 Main steam piping, cold reheat piping, hot rehéat piping
and turbine bypass pipiﬁg (if applicable)

o Extraction steam piping

0. Auxiliary steam piping.

(for steam coil_air,preheater,'resiﬁuél oil heater, air
ejector(in case of steam jet air ejectors are-applied),
'deaerator, tdrbine'gland-seal,rwater:treatment; steam

.‘converter, mixing heater, etc.):

- DSO01-1 -



Turbine gland seal steam piping

._CirCUlating water piping

Condensate piping

Demineralized water and raw Vateripiping

Drinking.water-piping

Make up water piping

Boiler spray water piping

Boilgr blowdown, drain and vent piping

Turbine draiﬁ piping -

Feedwater heater drain and .vent piﬁing D : S
-Condenser aiy. removal ﬁipiﬁg'

Chemical feed piping

Steam and water ssmpling piping

Cbéling water: piping

Fiie protection piping, including dry chemical and air foam

-pipiﬁg.r: | |

Air.preheater wash water piping

- Chlorination equipment piping

Heavy:fuel 0il-piping o : - {“}
Diesel o0il piping | ‘
Service air piping

Instrument air piﬁing

Turbine lubricating oil and genmerator seal oil piping

Generator H, gas and €O, gas . piping.

Ny gas injection piping |

- Seél,water piping for:vacuum valvéS“"

safety valve and relief valve piping, including exhaust

- DS01-2 -
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and drain pipings
o Equipment drain and vent piping
o Water treatment piping
0 Drainage and sewage piping including equipment, floor
drain, etc.
o Temporary piping
Main steam, cold reheat, hot reheat, turbine bypass,
.air ejector and gland steam'bldwiﬁg'out piping
VHydréstatic test piping.
_ Chemical cleaning_and*boiling,out piping
0il fluéhing-pipihg:
Qater flushing piping -
Steam flushing piping
Waste water and drain piping .
CAir ieak'tést‘pipihg:
: Waie:-fiiling test piping

Other necessary piping for temporary work and testing
during construction

o} Ail other mlscellaneous plblné requ1red to provide
comﬁlete 1nstallat10n and trlal operatlon
(35' All piplng Shall be furnlshed Wlth a sufflcleﬁtlnumber.
2105 the followxng nozzles and taps as requ1red ‘
ib  Vent with valve and plpe o
0._Drain'w1th valve and pipe
-d; X ray orwgamma ray hole |
Vavaampllng tap w1th valve and plpe
o Chemical 1n3ect10n tap with valygwéﬁarpipe

o Safety valve

- D$01-3 -



(4)

(3)

o Pressure, flow and contrel tap with valvs'aﬁd pipe
o Thermometer tap with well
o Prossure test gauge taps for blowing out, flushing and
cleaning .
] Pressu;e gauge taps for Safety valve test
o All pertinents required for complete instailafion'and
. testing
The word "piping’ includeS‘valvssg fittings, flexible hoses,
expansion joints, hangers and supports, . insulation, iagging
or jackets, taps, -instrumentation, thefmowélls,*strainers, ' iw}
filters, flow nozzels, flow indicatofs;roraih traps, etc.
All hangers, hanger supports,_snohofs,'pipe:suppofts etec.,
shall be inoluded in the scope of supply;‘“
{a) Welded plate, clevis, pipe clamps, clamp bolts and
nuts and other.fittings which sre.usually used for
pipe hangers and supports shall be included-in the
scope of supply.. |
{b) Top beam, top connectlon and oottom connectson for the
uhanger shall bs 1nc1uded in the scope of supply s ("}
fc) The attachments for plpe supportlng, such as ears,_ i
.sooos. lugs, stools, trunnlonsh'sklrts, rlngs; sllngs,
support.for 1nsu1atlon etc | shall be 1ncluded 1n the-
scope of supply o | o
(d) All beams and sleepers wosch are aoded to-ths super‘r
structure for the purpose of slp;ﬁg sﬁ511 be furnlsﬁed
by the Contractor. | | | | -

{e} The detalled spec1f1cat10n of hangers and supports

- DSOL-4 -
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(6}

(7)

(8)

(9

shali be in accordance with Clause 1.2 of "Hangers,
Anchors .and Supports® in this specification.

Heat insulation and anti-sweat insulation for piping shall

be inclhdedAin the sc0pe of supply. -

{a} All fittings, such aé pipe saddles and lugs, supporters
of insulation, etc., shall be welded at shbp.before

shipment.

(b) The detailed specification of insulation shall be in

_ accordance with Clause.l;lz of "Insulation™ in this.
specification.
{c} AlL insulation for drains, vents,_blow downs,
V-instgument pipings, etc., shall be ihcluded*in.the
scope of supply.. |
(d) All studs,fboitS3 nuts, eté.,_:equired.for insulation,
.shall be supplied by ;he CdntractérJ
The Conﬁractor shall supply all welding rods and backing -
rings, if requifed. for all piping which is included in the
scope of supply. 1In addiﬁion; welding rods and backing
rings, if required, at battery points shall be included in the
scope of supply.
The quantity, with allowance of welding rods, shall be
estimated by the number of field welding connections in the
piping.

In the case of flange type connections to eguipment, mating

:flange, bolts, nuts and gaskets for each connection shall

be supplied with allowance by taking into account the

number of field connections.
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(10)

(1)

(12)

(13)

The future extension connection of each system shall be
furnished with valves and nozzles with blind flanpges, bolts
and nuts and gaskets.

All nipples and plugs required for hydrostaticd test; oil

flushing, etc., shall be furnished.

Necessary piping stress analysis, such as main steam pipe,

cold reheat pipe, hot reheat pipe, turbine bypass bipe_(if

_applicéble),-feedwater pipe, extfaction:stéam pipe, fuel oil

pipe, dfain pipe of boiler blow down, auxiliary steam pipe,
etc., shall be executed by the Contractor and submitted to
the Owner-and.the-Engineer for: approval. @ i

The éontrédtor shall be required ﬁozsubmitwthe piping line
list to the Owner and the Engineer for approval.;

The form. of the”pipiﬁg line list will be prepared by the
Owvner and/or Engineer: soon after the contract of the

project’ hecomes effective,
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