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PART I. TECHNICAL GENERAL CONDITIONS

1. INTENT

(1)

(2)

The Technical General Conditions state the épecific

requirements for design, storage, erection, saféty, ete., which

are not spgcified in Part IT and ITI of this Volume 2}:

The Technical General Conditions, togetﬁer'With the applicable
Technical Specifications plus the Instruction to Tenderers, the
Tender and Appendices, the Conditions of Contract, the

Conditions.of Particular Applicatidn-aﬂd the Drawings for

- Tendering shall form the Tender Documents which will ultimately

. 'become a part of the Contract between the Ovmer and the

successful Tenderer.:
This Specification and the Drawings for Tendering show the
Owner's basic design requirements. Therefore, the

Contractor shall carry out the design in conformity with the

requirements 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 & case that the Contractor requires to revise parts of the

- Owner’'s basic_requifement, they shall submit the
'explanation; calculations, dfawingé};etc;{'to the: Owner and

:the‘Engiheer.fof approval.

- TCOl-1



DESCREIPTION OF THE TECHNICAL SPECIFICATIONS

The technical specification for the scope of works covered under the

Lot II-A Tender Documents_aré described in Volume 2 as follows:

(1)

(2)

(3

-PART I -~ Technical General Conditions.

PART II - Substation and Related Facilities
SECTION I - Substation and Grid Station Facilities:
SECTION iI 220 kV Under Cround Cables
Specifications for the design, manufacture; supply,
fabrication, transportation, installation, testing, and:

commissioning of all equipment and materials for the 220/132 kV

'substations in the West Wharf Thermal_Power Station and for the

extention bays of the Baldia Grid Station with 220 kV
underground cables between the West Wharf Substation and No. 1
tower, including furnishing of all.nécessary.tools, material,
labor, equipment, étorage and transportation for performihg'all
operation in connection with the complete'installation thereof
as qovered and or specified in the Specifications, and by the
Drawings for Tendering (Volume 3). IR A Co ﬁﬁg
PART ITI - GeneraliSpecificétions and Technical -

Specifications for the design, manufﬁcture, supply, -
fabrication, transporﬁation, installation, technical
supervision and advice of construction, testing aﬁd
commissioning of . equipment for the civil,rarchiteciurai and..
structural wo;ks zs well as building service facilities ‘of the
220/132 kV Substationé and.the extention bays of the Baldia |

Grid Station with the underground cable tunnel for the 220 kV

~ TCO0Z2-1 -



underground cables and other 132 kv cables. including the
material, labor,.equipmeﬁt storage and transportation for
performing all operatlons in connection with the complete
erectlon and 1nstallat10n thereof as covered in these

Spec1f1cat10ns and in the Draw1ngs for Tendering.

- TC02-2 -



PARTICULAR SITE CONDITIONS

The West Wharf Thermal Power Station‘bejécﬁuis a redevelopmént and
innovation project.of the old;éower sﬁaﬁion;:that.ié; the exi$£ing

" West Wharf Therﬁél Powér.étation. calling for:the conétruétion_of 2
units of ZQOIMH 0il fired thermal poﬁer géneréting'ﬁnits.

The existing West Wharf Thermal Power Station is located in the West
Wharf area facing Kavachi Bay.

This site area is located near the load center of Karachi, and its
north side is adjacent to the Caltex oil_ﬁerminal.

The west side faces Dockyard Road, Qith land owned by the Pakistan
N;vy on the south side of this road. .

Further on toward the west side of this road are found the Pakis;an
Qxygen & Acetylene Co., Ltd., and the Karachi Shipyard & Engineering
Works Ltd. (KSY). '

- The east side border of this site faces a wharf, beldnging'to
Xarachi Port Trust (KPT) and has a width of.approximately 150 m.
Found witﬁin a total site area of about 37,000 m? is the power
station comprising Stétion A", "B" and "BX".

However, Station "A" had been decommissioned_and almost all
equipment and machinery were dism&ntied. Only a few vacant
buildings and machine foundations remain.

In 1987, "B" Sfation (15 MW x 2) had also been decommiésioned, and
only the "BX" Station is presently operating.

The "BX" Station (33 MW x 2) plays an impértént role in the KESC
system. It generates power and maintains systém stability,
supplying power to thé nearby city center and the Wést'Whaff area

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

. TC03-1 -
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The project envisages construction of 2 sets of 200 MW oil-fired
thermal power generdting units in a narrow (about 37,000.m2}
rectangular area while maintaining ﬁhe-existing facilities in
operation. For ﬁhis reason construction work prodecures mﬁst be
carefully studied in ordér_to avoid any interference or trouble

between the existing facilities and the structures and facilities to

he newly cohstructed.

It has been pointed out that it is desirable to terminate operation
of the existing "BX" Station in order to implement the West Wharf
Thérﬁal Power Station Project as scheduled and without ﬁny undue’
difficulty. This éan be achieved by decommissioning and dismantling
of the "BX" Station during the construction period of the new units.
However, as the "BX" S;ation can not be decommissioned and
dismantled until the middle of 1992, the construction work.of the
first unit:should .be started and executed while the "BX" Station is
still,in.operation.

Also, construction ﬁork should be carried out -with extreme caution
SO as not_tﬁ;inteffere with the operation of the "BX" Station and
the rela@gd ;ransmission_ahd.distribution facilities.
Fﬁrthermore..éhis projeét ¢slls for construction of not only power

generating facilities, but also other related facilities which must

"be consgtructed outside of the power station site, such as those

gconstructed inside KPT and KSY premises as well as {hose aCross or
aiong the public road.

These'constructiqn items are roughly outlined in the following

;descr;ptions.

- 7C03-2" -



(1) Cooling Water Ways (LOT I)
Cooling water-intake facilities shall be'furnisheﬁ re-ntilizing
the existing water.ways in the Karachi Port Trust (KPT) premises
located on_ﬁhe east side of the p§wer ﬁlant.
There are two existing intake cooling water ways:
one for the "BX" Station, which is still in operation, the other
is the 10 foof séuare culvert, which was constructed about 1870
intended for future use but not yet used.

Necessary rehabilitation work.and installation of néw facilities

:""%‘"‘}

(screené. etc,) shall be carried out within the premises of KPT
as permitted.

Therefore, the work must be performed with strict contrel and
according to the regulations of KPT without any obstruction or -
hiﬁdrance to KPT éctivities.

The cooling wﬁter discharge way shall be.constructed within the
Karachi Shipyard (KSY) premises, which ié locaﬁed on the west
side of the power station.

The discharge pipe(s) from the condenser shall be led to a

concrete culvert within the power station site. The culvert

will then run outwards to the KSY pféﬁissis'via Dockyard Road
going west wards along the boundary wall of the Naval base, and’
finally to the diséharge point of.the eitention line at ﬁhe
existing KSY quay.

Some sections of the cooling water discharge way are to be
constructed under Dockyard Road, and there are several pipe

lines (water, oil and:gaé). powef and. communication cable lines,"f

etc., burried in these areas.

- TC03:3 -
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(2)

(3)

Therefore, the construction work shall bé'Cbnducted_and
performed in due consideration of the safty'and'avoidanCe‘of
demage to the existing installations, structures, facilities, as

well gs avoidance of disruption of public activities.

Fuel Supply System (LOT I)

Fuel heavy o0il will be supplled from the PSO (Paklstan State 0il
Co s} 011 storage yard in Keamari, Wthh 1s located about 5 km
away from the West Wharf Power Statlon via 011 plpe llne(s) and

received by the ¢two existing receiving oil tanks of PS50, each

‘having a capacity of 2,500 kl.

Fuel 01l shall be taken from these tanks and sent to the service
tanks of' each unit by oil transfer pumps. This system shali'be
included in the scope of supply of LOT I and shall be provided

by hhe Contractor. To ensure the reliable‘supply.of_fuel oil,

-another route will be utilized via the CALTEX facilities.

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

and adjacent to the site area.

Fuel o0il will be edpplied separately from these facilities to

the above cited service oil tanks.
Necessary connections with appurtenances to receive the heavy

0il shall be provided by the Contractor.

:Temporary Fuel Supply Fac1llt1es (LOT I)

The ex1st1ng "BX" Statlon w1ll be contlnuously operated durlng a
certeln perlod of the unit 1 constructlon achedule

In order to supply natural gas to the “BX" Statlon as temporary

-fuel the exlstlng gas statlon shall remain until the "BX"

- TCO3-4 =



(4)

Station is decommissisned..

After the "BX" Station is decommissioned, the existing natural
gas supply system shall be modified by LOT i 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

ignition stage up to the house load, and for the house b01ler.

,.The modification of ths existlng natural gss system includes

' pipaline 31mp11flcatlon,so as to enable easier operatien and

‘ensure greater safety.

i
iy

Substations Inside the Power Station Area (LOT II-A)
In the present West Wharf Thermal Power Station,' thére exists a
66 kV substation and an 11 kV pgrid station (distribution

facilities).

‘The 66 kY substation comprisés an outdoor switchyard and:an =

indoor switchyard, and is connected_inside'of:the.power station

to the tertiary wounded transformers of the "BX® Station and, to

the 11 kV grid station.

These 66 kV substations are connected with four (4) transmission

S

lines, which extend to Queens Road, 0ld Town, Mauripur and the
Site grid stations.:

In the early stage of the construction pefiod of ths project,:
ths "BX" Station should be operated in order to supply poﬁer and'

maintain stabllity of the KESC system as prev1ously mentloned.

In order to shutdown the "BX" Statlon a sufflclent supply nf

power should be fed to this statlon from out31de to enable

stable power distribution through the 11 kv distrlbutlon system.

This can be achieved by two (2) methods.

- TC03-5 -
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One is to feed power via the existing 66 kV transmission lines
and the other is to feed power via the newly constructed 220/132

kV transmission and substation system at the time of completion

‘around the middle of 1992,

Therefore, early commissionning of the new 220 kV transmission

line and the 220/132 kV substation facilities is highly

'important.

However, .to start construction of the new 220132 kV substation,

it is necessary to remove the 66 kV outdoor switchyard located

on the west side of the indoor switchyard, so as to obtain

necessary space for the new substation.

The. replacement. of the 66 kV outdoor switchyard is not included

in the scope of works of this project, but the construction work

of the new 220/132 kV substation shall be performed by the

Contractor of Lot II A.

The‘Lot'I.Contracto: shall perform their comstruction work and

- shall coordinate.replacement work of the 66 kV outdoor .

switchyard and construc;ion work of the new substation
facilities, by exercising full care as to the safety of the
works. |

The 66 kV transﬁission lines and the existing 66 kV switchyard

shall be left intact so long as they are necessary.

As the 66 kV switchyard is operated from the control room

located in the existing administration building, the existing

administration building will remain untii the control facilities

will be shifted to near the indoor switchyard for temporal use,.

{This shifting work is not included in the scope of Lot IIA).

- TC03-6 -



‘The decommissioning date of the 66 kV traﬁsmiséion and -
switchyard facilities has_nbf yet been decided.

As for the 11 kV grid station, it must remain as it is
throughout the entire construction period and even after
“completion of the project for the purpose of distributing power
to the local area around of the ﬁest Wharf Thermal Power
Station,

The Lot I Contractor shall prepare the construction method, in

full awareness of this condition, and shall take wliatever

™
‘Wl?‘

ke
.

meésures are necessary to keep ;he complétion of the"project
within the cbntfacted scheaule. In no case shall any damage 6r
harm to operatién of the existing 66 kV"transmiSéion facilities
and 11 kV distribution system be allowed.

As_it.is unavoidable that the constriuction work of the project
shall be faced with many obstructions and interferences to not
only the existiﬁg facilities but also the new'equipmeﬁﬁ'aﬁd'
facilities included in Lot I, Lot IT A, B and Lot III, the
tenderer(s) shall prepare a fully detsailed "Construction

Sequence® which showing all necessary construction sequences,

ﬁﬁg

indicating the order of priority of each work among the affected
construction items. .

This Construction-Sequence'shall be a part of'the'Ténder'
Doéument, and shall be submitted for tendering.

Note that it shall be one of the valuable documents for

evaluation of tenderers.

- TCO3-7 -

-2




I

SCOPE OF WORKS FOR LOT IX A

The Contractor of Lot IIA shall carry out the.écope of works as
descrlbed in the follow1ng _ .7

)y 220[132 kV substations iﬁside'the power station iﬁcl@ding

civil and architectural works

-{2) 220 kv extens;on bays in the Baldia Gr;d Statlon 1nclud1ng

c1v11 and archltectural works
(3)‘ Underground cable tunnel between Wesﬁ Wh#rf Thermél Powef
'étafidh.tbﬂﬂa..1'transmissidn £owéf | | |
The detéiled”ééope of.ﬁérks.isképecified iﬁ Voluﬁe 2, Part II and
I1X. |
Basic concéﬁtion#l reqﬁiremenﬁs are providéd.ﬁnd staﬁéd.in the
General Specifications, Technical Specifications énd #he Draﬁings
for Tenderlng | |
The detalled deslgn shall be carrled out by the Contraétor ét Lot
1IA, and detailed design drawlngs, data, calculat;ons and shop and
worklng dr&w1ngs f;f construction shall be drawn up by the |
Contractor of Lot IIA who shall submit these draw1ngs and documents
to the Owner and the Englneer for approval | |
The Contractor of Lot II A shall carry out all necessary works for the

purpose of compatiblty thh the exlstlng equlpment and fac111t1es

_1nc1udlng exxst;ng bulldlngs Whlch are remalnlng during the

construction work of this project and protection works for these
equipment and facilities.
The_COntractpf of Lot II A shall provide all works such as plans,

designs, manufacturé, fabrication, supply, transportation, storage,

~installation, erectiong'testing,_commissicning'and operation/

- TC04-1 -



maintenance guldance (advise) for al) materials, equipment and

facilities of the Substatxon Grid Staticn and related facilitles

Concerning the works of c1v11. archltectural and structural d951gn

of the facilities, the Gontractor of Lot IT A shall prov;de plans

‘and designs, and shall assume all respon31bllitles of the Plant

including superv131on of the civ11 arch;tectural and structural

works. As the civil, archltectural and structural works are also

included in the scope of Lot II A, thg Contractor of Lot II A shall_

execute the all necessary erection installation and construction of

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

concerned,

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

indicated as follows.

(13

(2)

(3)

{4)

(5)

Entlre works for the 220/130 kv Subvtation bulldlng, the

extension building of the Baldia Grid Station and the 220 kv

underground cable tunnel.

Reinforced concrete works for indoor equipment foundations.

Entire works for pits, oil pits, cable trenchs and troughs,
manholes, culverts and cother reinforced concrete structures.
Entire works for foundations of switchgears, transformers,

and other outdoor facilities.

411 other necessary civil, architectural and structural work.

- TC04-2 -
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ITEMS NOT INCLUDED IN THE SCOPE OF WORKS

The Owner will request the follow1ng items of works and services

under separate cantracts. However, the Contractor of Lot ITA shall

coordinate hLS works w1th the works and servises executed by these

separ&te contractors.

(L)

{2y

(3)

(4)

Two (2) sets of 200 MW oil fired éteam power generating plants
with related faéilities including architectural and civil works
(Contractor of Lot 1)

220 kY transm1551on line fac111tles

(Contractor of Lot IIB)

) zzo*kv tr&némiséion liné fﬁcilities frﬁm'Nb. 1 transmission
tower to Baldia Grid Station including trénsmiésiou towers
.and related fac111tles | | | |

Dlsmantllng work of exlstlng equlpment and facilltles

(Contractor of_Lot III) | |

o Dismantling of the existing:equipment;.bui;dingé.
foﬁndétions, etc., uhless otherﬁise.specified

o Site'ﬁreparaﬁion work,.cieaﬁiﬁg aﬁd leveling work-of the
siﬁe gfea | -

0il storage and supply system

_Out of scope of thlS progect

Detalled termlnal polnts among each Lot are described below,

but shall_not be limited to.

- TC05-1 -



5.1 TERMINAL POINTS BETWﬁEN CONTRACTORS OF LOT I AND LOT IIA
(1)} Cable and wife. | :

Thé materiél suﬁply. layiﬁg and tefmiﬁatioﬂ work of cable‘aﬁd
ﬁhe'tésts for the following circuits shall befﬁfovided aﬁd
carried oﬁt by the ContréEtor of Lot I. | |
{(a} PRemote control circuit of 220 kV, generétof circuit
| breaker'and'é;ségiaged 220 kV isélétér.
{b) Remote control.ci¥éﬁit-of 152 kV stafting tfansformer

circuit breaker and associated 132 kV isolator.

Imlﬁ!
S

(c) Remote indication circﬁit 6f sﬁbétation moﬁitofing ﬁanéi
between substation control panel and subsfatién |
monitoring panel; | -

(a) .400 v eméfgency powér circﬁif betyéen'l—B; 400 V control
center and substation battery.Chafgér.

(e) 406 V power circuit between éommén—l control.centef and
substatipn 400 V control center, |

(f) Communiéapion circuit between transducer,ﬁanel of_ﬁowgr
station and RTU in.the substation con;folhroom;.

(g) Telephone circuit between central control room and

substation control room.

(ﬁ) Papging system circuit between amplifier panel-in_thé ;
electrical and control equipﬁent room:and terminal 50# in
the substation. | | |

(i) Clock system circuit between master clobk-ih thé.power
station and slave clock in the substation.

(j) The material supply and connection work for the

interconnection points of grounding wire between main

- TC05-2 -
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(2)

{(3)

(4)

(3)

:power house area and substation area shall be provided
and carried out by the Contractor of Lot I.
Paging.

The material supply, installation of paging handsets, speakers

~and terminal boxes for the shbstation 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

_:Contractof of Lot I.

Clock system
The material supply, installation of the slave clobk of the

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 .-
_reépecnively, shall'be-provided and carried out by the

~ Contractor. of Lot I.

Fire protéction system for new substétibn
Fife protection system for new subétation shall consist of
transfotmer spraying system and manual fire alarm service as
described‘belpw.-
(&) Transfcrmerﬁwater spraying system-.to be installed by the
L Contractbr'qf-iot.IIA‘éhall.be_supplied from temporary -
'citz wgter.receiving piping using a temporary—booster
___pumé_set-.: o |
‘This;piﬁgiine_shall_havg_a terminal_valve on the .-

~conngction end of the spray piping to be connected by the

- TC05-3 <.
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Contractor of Lot I.

After the completion -of fire water systém, the connection
work for the said piping shall be carried out by”ﬁhe'
Contractor of Lot I, and shall include ihéfallation'df
solenoid valves which shall be activated bf an operation .
switch on the fire protection panel in the central
control  room.

(b) Manual fire alarm service by means of a fire'alarm:push
button for new sﬁbstation shall be provided by the
Contractor of Lot I in order to-systématize'the fire
protection system,

Fire alarm push button.shall'be mounted on the outside
wall near the entrance, and the signal shall be
transmitted to the fire protection panel..

City water receiving piping ‘

The Contractor of Lot IJA shall_carry out disﬁanﬁiihg work of

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

receiving piping located along the discharge way in order to
construct the 132 kV and 220 kV'substaéion.

However, the existing city water piping shall undergo no

changes prior to the "BX" Station_being'dismaﬁtled;'

Therefore, temporary city water receiving piping, to be

constructed by the Contractor of Lot IIA, shall be'provided

from the boundary point fo city water receiving tank. Thé
portion of temporary piping located via the yafd'in'back.cf

the new substation'constfuction=éfea'9ha11‘be'inétgiled as a

permanent pipeline. This-pipeliné'shall‘havé’termiﬁal valves

- TCO5-4 -
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(7}

(8)

on both connection ends of the piping and shall provided with
connéctibn by the Contractor of Lot I.

The Contractor of Lot ITA shall connect thé:spray nozzle line
of all substatiOn_trénsformers from the temporary city water

receiving pipeline, including temporary booster pump

- installation. This piping shall also be used for sanitation

purposes. After ﬁhe completion of water supply system'of
power plant the connection work of'necessary piping for the
new substation éhall be carried out by the Contractor of Lot I.
Drainage and sanitary waste water discharge system

Permeation system of discharge and sanitary waste water of new

substation shall be provided by the Contractor of Lot IIA

before completion of Unit 2.site drainage system.

The Contractor of th.I shall carry out the connection works

of:the séid pipe terminals to the site drainage system after

compietiéﬁ of site draihage system.

Dismaﬂtling.of'existing discharge pipe

{(a) As for the existing discharge pipes from "B" Station to
‘the sea, the boundary point shall be at the boundary
betwéen the dismantling work area of Lot IIA and that of
Lot i.

{b) The boundafy iine between Lot I and Lot IIA in "B
Station area shall be -at the boundary ﬁetween each
dismantiing.area;'

fc) The bbundary point shall be at the boundary between the
construction a;eaé of the_cable tunnels by the Contractor

of Lot IIA and that of Lot I.

 1C05-5 -



The above mentioned ‘terminal points. sh_all', ‘in principle, be

the .points to be designated by the Engineer at the site. The
Gontractor shall submit the actual wofking plan and schedule
~ table to the Engineer for approval before the commencerﬁént of

the work.

-
R
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5.2 TERMINAL POINTS BETWEEN_CONTRAGT@RS OF LOT I AND LOT IIX

{1) Site particulars.

(a)

{b)

(6}

(d)

(e)

The Contractor of Lot ILI shall completely dismantle the
existing buried foundations, cables, conduits, pipes,

gte., down to 3 meters below the ground level (EL:+

4,800 mm), in accordance with the conditions of scope of

works shown in the Owner's Tender Drawing "DISMANTLING
WORKS™.

The ground level site condition transferred from the Lot
I1I Contractor to the Lot I Contractor shall be EL +
3,800 m, except for the -site boundary walls and thé
adjacent areas.

After transfer of the site on the basis of the above

-condition, existing buried foundations, cables,

conduits,-pipés; etc:,.if'any exist, below the specified
level (EL * 1,800 mm) shall be dismantled by the
Contractor of.Lot I.

Necessary site preparation work such 'as soil improvement,
access roads, dewatering, -etc., shall be done by the
Contractor of Lot I.

Temporﬁry boundary wall and gates between Unit 1 area and

Unit. 2 area shall be provided by the Contractor of Lot

S ITT.

{2) Dbismantling works

(a)

UNIT: 1 Ares-
All‘exiéting-facilities,.pipings;'buildings. structures,

'foundations, cables, trees, shrubbery etc., in the Unit 1

- TC05-7 -



(b}

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

sump for "A" Statlon, a part of dike for PSO tanks ‘and

~site boundary wall and gates, shall be dismantled by the’

Gontractor 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

Contractpr 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,
foundations, cables, trees, shrubbery etc., in the Unit 2
area, except for C.W. pump hoﬁse'ahd screen,for "B" and
"BX" Station, sewer sump and pumping station, site
Eoundary wall an& gaﬁes below'the:ground floof"leﬁel
including existing RCC piles of "B" ‘and “BX" Station
buildings, stacks and transformer yard foﬁndations and -
existing outdoor switchyard area, shall be dismantled ﬁy
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
gates below the ground floor level including existing RCC
pile of "B™ and "BX" Statlion buildings, stacks and.

transformer yard foundations of the above, shall be

.dismantled by the Contractor of Lot-I.

Existing outdoor switchyard area shall be dismantled by

- TC05-8 -
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the Contractor of Lot ITA.:
During dismantling work of "B® Staﬁion. temporary wall
siding for the "BX" Station turbine house shall be
provided by the Contractor of Lot-IIX.
(3) _Isolation work of natural gas piping
Hatural gas piping for the "A" Statién shall be isolated before
the "A" Station is dismantled: by the Contractoer of Lot III.
Thé éhove'work shall be carried out by the Contractor of Lot
11T f£rom the shut off-valve located at the existing SUL Gag
_Sthtion to the shut-~off valwve located at the nearby "A"
Statipn'power house.
Both isolation points shél; be blind flanged so as to ensure
gearter safety for the dismantling work and.Unit 1 coﬁstruction.
However, as thé'shut-off valve on the:"A" Station side is
.located nearby, this valve—must-be_b;ind-flanged ta the
location outside the above dismantling work area of the "A®

Station.

5.5 TERMINAL é0INTS'BETWEEN CONTRACTORS OF LOT ITA AND LOT IIB
The reépective terminal points of the fgcilities provided under Lot
IIA and Lot IIB shall be as follows. (See Fig. 5.3.1)
{1) 220 kV line
(a) The tension insulator string sets and the tension clamps
for the ground witég at the gantry structures at tower
No. 1 and the Baidia G[S shali be provided by the
' Contr#ctor of Lot IiB.
(b) The platgs on the gantry strudtureé.for tension sets of

conductors and ground wires shall be provided by the

‘= TCO5-% - -



(2)

{c)

(d)

(e)

(£y.

Contractor of Lot ITA,

Parallel_gréoVe clamps and lead conductors f£or the
lightning arresters shall be provided by the Contractor
of Lot IIB.

The terminale of the lead conductors for the lightning
arresters shall be pfovided'by the Contractor of Lot IIA.

The lead: down OPGW, fixing clamps, rack and terminal box

for: OPGW to be mounted on the gantry structures shall be

provided by the Contractor of Lot IIB.

Rt
-

The connection work of optical fiber cable with OPGW

shall be carried out by the Contractor of Lot IIB.

132 kV line

(a):

(b)

The down conductors and insulator strings shall be
provided by the Contractor of Lot IIB.
Parallel groove clamps and lead conductors for lightning

arresters shall be provided for under a separate

contract.

sy
T g

{t"' St 7
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5.4 TERMINAL POINTS BETWEEN CONTRACTORS LOT IIA AND LOT IIX

{1) Dismantling works

(a)

(b}

The works of the existing intake water pipes from the
C.¥. pump house gnd of the "B" and "BX" Stations up to

& point in front of the eiisting 66 kV iﬁdéor substation
shall be carried out by the Contractor of ﬁot III.

The remaining pipes from in front of the existing 66 kv
indoor substation to the "B® Statioh shé;i be dismantled‘

by the Contractor of Lot IIA before commencement of civil

sy
works for the new 220/132 kV subgtatipn.' %VE
5.5 .TERMINAL POINTS BETWEEN OWNER AND CbNTRACTOR OF LOT ITA
(1) Existing 11 kV grid station
{a) The dism&ntling‘work of the existing 11 kV incoming
cables shall be carried out by'the Contractor of Lot IIA. .
(b} The matéfial supply and connection work of the new 11 kV
CV (XLPE) cables with existing 11 kV switchgear shall be
provided'and carried out by the Contractor of Lot IIA
under supervision by the Owner.
| - 3
(c) The operation of existing switchgear with necessary o
information for réspective stations and/or consume;s.will
be carried out by the Qwner. |
(d) The material supply, installation work of the 11 kV

current transformer (CTs) for transformers differential
relay and material supply, laying, termination and test
of control cable shall be provided and carried out by the

Contractor Lot IIA,

- TC05-12 -
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(2)

Existing 66 kV substation

. {a) The shifting work of the existing 66 kV outdoor

'sﬁbStation equipment, inclﬁding associated cables and
neéesséry operation panels, will be carried out by the

Owner.

- TC05-13 -
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(2}

APPLICABLE STANDARDS AND CODES

The équipmént and materiﬁls shall be d%giénéd and éo#strucged in
acgoféance'with:the féliowing aécgptable standards, codes and
regﬁlationé.exceﬁt wﬁere the requifémeqﬁs of these Spgcifications
téke precedence, in which case the requirements of.these Specifications
shall be followed.

The standards, codes and regulations to be applied shail, at the
time of tender submittal, be in accordance with tﬁe latest
revisions.

Whére the documenﬁs provide requirements for material or equipment
by specifying a standard such as, for ex&mﬁle, an item of the
International Standard Organization,'which has its origin in one
country, it shall not be the intention to restrict the requirements
solely to that standard or country.' Other standards will be
accepted provided that the requirements thereof, in the sole opinion
of the Engineér, are at least equal to the requirements of the
standards specified.

If the tenderer wishes.to apply equivalent standards, codes and/or
regulations of other authorities, the alternate standérds, codes
andfor regulations shall be equally acceptable provided that they
in no way detract from the quality, safety, operability or -
durability of the equipmeht and materials furnished. However, when
standards, codes and/or regulations other than those contained in
the following list of "Applicable Standards and Codes" are offered
by a‘tenderer, he shall propose them in the English language, so
that a direct comparison_can.be'made by the Engineerf If the

proposed alternate standards, codes and/or regulations are

- TCO06-1 -
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acceptable to the Ouwner and the Engineer, théy shall be authorized
by the Engineer in writing.

Codes & Standaxds

{(a) Japanese, Gevman, American, French, British standards and
codes or equivalent, -

(b)Y International standards and codes, or equivalent.

(¢) Pakistani regulations.

{d) Standards of Kérachi Electric Supply Corporation Ltd. (KESC)

The following list of "Applicable Standards® is provided only as an

' example of the required standards and codes. Other standards and

codes not listed herein may be accepted upon fulfilment of the
provisions of this Clause, if so deemed by the Owner or the

Engineer.

7 Appli;aﬁle Standards and.cédes
(1) Jépanese In&ustfiél Stanéards gJISj
(2) Internationai.Ele;trotecﬁﬁical dommission (IEC)
(3} Japan Electric Manufactu;efs'.Assoéiaﬁion Standardé (JEM)
(4) Arthitectural Institute of Jaﬁﬁn (ALT)
o Standards for Design of steel Pile Foundation for Building
o ngndards.for.Csléulgtion for Reinforced:Concrete |
o0 Standards for étruétur#l Design of Building Fopndations
o] Sténdards for Design_of Steél Sfruﬁtu;e
{5) Steam Tablé:of Japan“Sociétyréf Mechanicﬁl Engingers (J5ME)

(6) ~American Association of States Highway Officials (AASHO)

(7) Amerjcan Boiler Manufacturers Association (ABHMA)

(8) ' Américan Concrete Institute'(ACI)
(9) American Institute of Architects (AIA)

- TC06-2 - -



(10),

(11)
(12)

{13)

(14)

(15)

American Institute of Steel Construction (AISC)
American Iron and Steel Institute (AISI)

American National Standards Institute (ANSI)

American Petroleum Institute (API)

American Society of Civil Engineers (ASCE)
American Society of Heating, Refrigerating and Air
Conditioning Engineers (ASHRAE)

American Society of Mechanical Engineers (ASHE)
American Society of Testing Materials'(ASTﬁ)
American Welding Society (AWS)

American Water Works Association (AWWA)

Cast Iron Soil Pipe Institute (CISPIL) |

Edison Electric Institute (EEI)

Electric Overhead Crame Institute (EQCI) .
Expansion Joint Ménﬁfactqrers Associaiidn {EJMA)
Federal Specifications and Standards fFed Spec)
Heat Exchange'Institute {HEI)

Hoist Manufacﬁurers Iﬁstitute (HMI)

Hydraulic Institute (HI) | | | ' §m§
Institute of Electrical and Electronic Engineers kIEEE)

The Japanese Electrotechﬁical Commit£ee (JEC) i o

Illﬁminaﬁiﬁg Engineéring=50ciet} (IES)

Insulated Power Cablé'Engineefs Assoéiation (IPdEA)

Instrument Society of America (ISA). |

International Organizétibn for Staﬁdar&ization-glsoj

Manufacturers Standardizétion Society of thé Vélvé ;ﬁd

Fittings Industry (M5S)

"= TC06-3 -
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(35)
(36)
(37)
(38}
(39)
(40)

(41)

{42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(30

(51}

(52)

(33)

National Association of Corrosion Engineers (NACE)
National Electrical Manufacturers Association (ﬁEMA)
National Fire Codes (NFC)

National Insulation Manufaéturers Association (NIMA)
National Qil Fuel Institute (NOFI)

Pipe Fabrication Imstitute (PFI)

Japan Cable Maker Association Standards (JCS)
Society of Automotive Engineers (SAE)

Tubular Egchanger M#nufacturers Association (TEMA)
Valve Manufacturers Association (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 Steel Highway Bridge
o Specifications for Welded Steel Highway Bridge

o0 Recommendations fof.Cement Concfete Paveﬁent

The Waiergate and Penstoak'Association:

o Technical standards for watergates and Penstocks

'Japan Port and Harbor Association:

o General specifications of port and Harbor Construction
Basic Law for Environmental Pollution Control (Japan)

Fire Defense Law {Japan)

- Explosives Control Law (Japan)

Occupationsl Safety and Health Administratiom (OSHA)

- TCO6-4 -



(54)

(55)
{36)

(37)

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

Pakistan Regulations

M’\
wexa?
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7. SITE CONDLTIONS

7.1 SUMMARY
Descriﬁtion Conditions -
(1) Ambient temperature (Year 1975 - 1587)
Maximum (Highest) 47.8 ¢
Max imum (Monthly Mean) 42.7 %
Maximuﬁ.(Yearly Mean) 36.4 °C
Minimum (Yearly Mean) 16.6
0y | : Minimum_(Monthly.Mean) 6.1 °C
h Minimum (Lowest) .OC
{2) Relative humidity
Maximum'(ﬁighést Monthiy Mean) 85
Average (Yearly Mean)at 5 AM.) 73 7.
. Minimum (Lowest Monthly Mean) 62 2
(3) Atomospheric pressure
Maximum (Highest Monthly Mean) 1016.1 mb
Maximum (Monthly Mean at 8 A.M.) 1017.2 mb
Minimum (Monthly -Mean at 5 P.M.) g96.7 mb
{) . Minimum (Lowest Monthly Mean) 997.5 mb
(4) Rainfall (Average Ffigures for 1973 - 1984)
Maximum mm/Month

 Maximum (Monthly Mean) 100.1 mm/Month

.; Total Rain Fall (Yearly Meanj -22.1 mm/Month
Greatest Rainfall in a Day 152.4 mm/Day
- Reiny Season ﬂarch_through
October and

December - -

- TCO7-1 -
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{3)

(6)

(7)

Wind
Maximum Momentary Wind Velocity
-Maximum_Average Velocity
" {South West direction)

Wind birection

Over 10 Beaufort
(24.5 ~ 28.4 m{s and over)

5.2 m/s
SW in summer
NW in winte:

NE during rainy

se¢ason

Sea water temperaturgs of Karachli Harbour
Surface Temperature (Maximum) 32,59
3 - 4 meter Deep Temperature {Maximum) 12.5%
Temperature Range 18.5 to 32.5°C

Bench mark and level

The Contractor shall lay out his work from bench mark of K.D.A

{(Karachi Development Authority) and shall be responsible for

all measurements in connection with his work.

The Contractor shall, at his own expense, furnish - 41l bench

marks, stakes, templates, platform, equipment, and labor,

including surveyors, that may be required 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 Drawings and Specification, in

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

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

- TCO7-2 -

-,

Py
o

T o

2 Y



()

se-T

(8)

(9)

Zero of the tidal ptedictions.
No, 47 bench mark of K,.D.A near power station is located on
Dockyard Road near Giaﬁso Lébdratéry.
Therefore, lével of No. 47'beﬁCh mark (R.L=3.581m) becomes EL
+ 5.160 m.
Sea water level
a) The Highestlﬂigh Water Levél (The Highest Astrongmical
Tide is adopted as design H.H.W.L)
H.H.W.L = E.L +3.23m
b) Mean Sea Water Level

M.5.L E.L + 1.64 m

.¢) 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 + 4.80m

- TCO7-3 =~



(10) Raw water analysis

Constituent

CATIONS: Calcium
Magnesium
Sodium
Hydrogen

_Total cations

ANIONS: Bicarbonate
Carbonate
Hydroxide
Sulfate
Chloride

Total anions

Total hardness

Methyl orange alkalinity

Iron, totgl

Carbon dioxide, free
Total silica

Turbidity
Total dissolved solids

pH

Conductivity at 25°C

Raw Water Analvsis

. “Analysis o

as in ppm in meq/t
CaC03 60 1.2
CaC03 . 60 _ 1.2
CaCo3 100 2.0
€aCo3 - : .
€aco3 220 - - b4
CaC03 88 N 1.8
CaCo3 - -
CaC03 . : - HE -
CaCo03 37 0.7
CaCo3 - 93 1.9
CaC03 : 220 o b4
CacCo3 220 - : 2.4
CaCo3 88 - 1.8
Fe ' 0.3
coz 4

normal maximum

5102 4 s 12
normal maximum

Kaolin 4 - 25
approx. 400
7.5
MHOS 800
- TCO7-4 -
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MFTEOROLOGICAL DATA

The pro;ect areas is characterlzed by th and humld weather
conditions with 1ong summers (May - October), and compar&tlvely
short and mild winters {November - February). The summers are
characterizéd bf high humidity and frequent cloud coverage with
southwesterly monsoon wihds. During the winters, the wind direction
changes to northeast, while the humidity'and'temperatures are

moderate.

8.1 Ambient tempéfatures

8.2

The average mean,.maximum aﬁd minimum monthly tempe?atures of the
area for the.period 1975 - 84 are éhown in Table 8—1; It is seen
from the data that thé maximum temperatures during the year range
between 28°C to 4300 and the minimum be£veén 6°C 50-2700. It is

also observed from the availaﬁle da£a that the hottest period of..

the'year is Méy - June and the coldest is in January.

Participation and humiditf

Hﬁmidity aﬁd the”ﬁrecipitation data (in mm) for the years 1975 - 84
was studied, and’ the monthly average figures are given in Table 8-
2. The table and.a reference to the other pertinent records showed
that the fréquency'of fog is.maxiﬁum at thg outéet of the northeast
monsoons in the monfhs'of bctober to January, with Apfil to
Sepﬁémﬁér fréé'frém fog. dﬁ the a#eragé, howevér,.there are 10
occasions.of fog in a one year period. The visibiliﬁy in the area
is generally falr and llmlted to a small amount of haze

The table 8-2 shows that the relatlve humldlty is maximom from May

to August (752 - 852) correspondlng to the onset of the southwest

- TCO8-1 -



monsoons and is mindmum (60 - 70X) in December and January., Since
the area ié generally humid as a result of the influence of ﬁhe
Arabian Séa,'thé vafihtion in.the annual averége relﬁtive
humidities is noi large'énd is of the order of 30z onl}; ihe
averagé diurnal maximum for Qelaﬁive huﬁiditf in.Jﬁly and January

are recorded as 597 - 751 respectively.

Wind

Winds in the area are predominantly in the direction of southwest
and west and strongest during the summer mansoon season of May to
October. The_data for the past.ten years, i.e. 1975 - 84, was
studied; and t;pical wind rises for summér and winter are ﬁrésented
in Fig. 8-1. From thesé ﬁind'rises. it is 6bvious tﬁat ;ﬁé areas.
most frequently influenced by the pollution originaﬁiﬁg from the
powér plant are in the east and ﬁorﬁheast difegtionrfrqm thé plant.
This area is not affectéd by the cyeiones and thunder storms |
originating from the east coast of Africé or Bay or Behgal, becauée
they normaily follow a route which is several hundred kilometres

south of the Karachi coast.

Storms

Cyélonic storms in the Arabian Sea génerally move in a west-
northwesterly directioﬁ. However,.sometimes (once.in ﬁive to
twenty five years) they take a more nortﬁerly d;recpiop, gt;iking
the coast of Pékistan. | : |

The following table éives the total number'of.sto;ms fecorde&'in
the Arabian Sea over the period of 69 years,'and indicates that-éﬁe

average frequency of occurrence is less than 2 per year.
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CYCLONIG STORMS IN ARABIAN SEA

Month

Total
cyclonic
storms

Severe
cyclonic
storms
+)

Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec.
4

3.0 0 4 12 17 4

1 4 17 21 . 4

+) Severe storms assumed to have a force of 10 Beaufort and

above

Total cyclonic storms in last 69 years:

87

Total severe cyclonic storms in last 69 years: 47

On a monthiy basis storms occur more frequently in the months of

May, June, October and November., The storms are normally

accompanied by winds of force 8 Beaufort and above. However, winds

of more than 8 on'the Beaufort scale are seldom experienced at

Karachi, which shows that the Karachi area does not fall within the

belt of major cyclonic activity.

Thunder torms are recorded with maximum frequency in July. The

percentage frequency distribution recorded at Karachi Airport over

a period of 29 years (1929—58) is given in the following table:

PERCENTAGE FREQUENCY OF THUNDERSTORMS

Period

- TC08-3 -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NHov Dec

- 1929-38 o 7 3 10 o 17 37 10 15 0 3 0

1939-48 0 11 8 0 2 4 34 26 2 0 3 6

1 1949-58 1 6 7 4 0 5 33 18 15 1 0 3
Source: KDA MP-PR/66 for Karachi Airport



Table 8-1 Ambient Temperature

(Average Temperatures for the périod 1975 - 1984)

Temperature %c

Month Min. Mean
Jan. 28.7 6.1 : 16.2-
Feb. 32.3 7.9 20.3
Mar. 35.4 11.5 24.1
Apr. 40.1 18.2 28.4
May 41.2 - 21.9 30.6
June 42.7 26,2 31.7
VJuly 37.1 25.4 30.4
Aug. '35.5 24,2 28,7
Sept. 37.5 23.0 29.1
Oct. 28.8 15.9 27.2
Nov. 36.2 11.1 23.3
Dec. 30.8 8.3 19.6
- TCO8-4 -
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Table 8-2  Precipitation and Humidity

(Average figures for 1975 - 1984)

)

&

/%=

- TC08-5 -

Month Average precipitation 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 a0
Aug. 100.1 85
_Sept. 20.0 80
Oct. 3.1 75
Nov. 2.0 62
Dec. 8.7 65



Table 8-3 Atmospheric Pressures_ for Karachi

January
February
March
April
May

June
July
August
September
October
Hovember

Pecember

Year

No. of Years

Mean pressure mb.
G.M.T,

0.30 12.00
1017.0 1015.0
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
1611.0 1008.8
1014.9 1012.6
1017.2 1015.0
1008.7 1006.7

50 50
- TC08-6 -
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1016.0

1013.9

1010.¢

1007.4

1003.¢9

998.6

997.5

1000.0

1004 .7

1009.9

1013.8

1016.1

1007.7
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Fig. 8~1 Wind Rose of Karachi-Airport
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$OIL CONDITIONS

The boring and soil tests have been executed by the Ouner, aﬁd

the boring logs aﬁd N-values are as summarized in the foilowing
tables and drawings.

The first part of the logs (P-I) is a reécord corresponding to the
soil investigation.along the cobling_water waf outside the ﬁgwer
station site, mainly in the Karachi Shipyard area. (As for Nos. 2
and 3 points, no_records are available).

The second part (P-II) is a record corresponding to those taken {

st

inside the pbwer station site.
The third part (P-III) is a recprd corresporiding to those taken

along the 220 kV transmission line and Baldia Grid Station..

et

iy

A
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P-I
BORE LOGS

(Outside of power station)
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10. DESIGN CONDITIONS

(1)

.
I\-..—"

(2)

(3)
(4)
(3)
(5)

()

(7)

//\;,P‘-::

Description
Ambient temperature

Maximum

Average Maximum (Summer)

Average Minimum (Winter)

Design Temperature

-Relative humidity

Mean Maximum.

Design Humidity

Atmospheric pressure

Intensity of rainfall
Design wind velocity

Design wind force

Seismic coefficient.

Conditions " Remarks

47.8%
42.7%
6.1°%

32%%

Max. 43°%

85%
752
1.013 mb
50 m[s (111.8 MPH)
fw = C.q.A. C:Shape factor
{According to
Japanese Standards)
q:¥ind préssure 150 kglm2
height beléw 10 m)
45VH kg fm?
(height above 10 m)
A:Projected area

(mz)
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(8) Design seismic force

The design seismic force shall be determined by tﬁe story shear

coefficient calculated.according to the equation:

Ci.= Z Rt Al Co

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

 respeCtively.

Ci: Story shear coefficient of earthquake on a portion of
building at a certain height

2: 1.0 (coefficlent of seismic zoning)

Rt: The value calculated represents the characteristics of
vibration of a building according with the method
stipulated by the Ministry of Construction, and is based
upon the natural period of the building and the types of
ground

Ai: The value calculated according to the methoed stipulated
by the Ministry of Construction represgnts'the
distribution of story shear coefficient of sarthquake in
the direction of the height of building based upon the
characteristics of vibration of the said building

Co: Standard shear coefficient
The standard shear coefficient, Co, shall be 0.10.

{2) ©Sea water temperature
Maximum 33 %
Design point 30 OC
(10} Sea water level
H.H.¥W.L (Highest High Water Level) EL + 3.23 m

548.1L (Mean Sea Water Level) EL + 1.64 m

- TClO;Q -
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o

L.L.W.L (Lower Low Water Level) EL - 0.43 m

(11) Ground level (G.L) BL + 4.8 m

(12) Building elevation '

Ground Floor EL + 5.0 m (GL + 0.2 m)

(13) Environmental protection

(14)

(13)

(a) Aif'(§Ox and.Nbx)
The World Bank recommended standards shall be refered td
and aisé Japanese standard is'épplicable.. |
(b) kuﬁgte water

Neutralization treatment shall be provided.

(c)' Noise'
Noise level Distance.froﬁ Equipment
(dB(A)) (m)-

‘Boundary line of the 70 -
Site '

Indoor Equipment 90 ' 1
Qutdoor Equipment 90 | 1
Central control room 60 _ -

and office room
Quality of d?inking water
Public-Heélth Department Standards or WHO standards shall be
referred td.'
Sand storm
The wind usually carries sand and salt.
It is-the;efore necessary to take great care of eqﬁipment and

facilities design and construction.

- TCl0-3 -



11.

MATERIALS AND EQUIPMENT

Materials and equipment shall be as gpecified and shown in these

Specifications.

The equipment shall have a record of satisfactory operation and high

feliability, and shall be supported by a reputable service
organization.

Thé material and éduipment shall be desigﬁed, manufactured and
installed in a mannér”suitaﬁle to specific weatﬁer éoﬁditions.

So for as may be consistent with his obligations 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 and equipment indigenous to or produced in Pakistan with

his proposals.

- T€i1-1 -
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12,

ERECTION

(L

(2)

(3)

(4)

(5)

Prior to erection work, ihe Contractor shall conduét.through
research and 1nvest1gat10n on prellmlnary work methods,
safety, and schedule so that the erection work can be Smoothly
conducted and the erected plant can exhibit the expected
performahce.

The Contractor shall assign the COntr&ctor’é representative at

the job site from the beglnnlng through to the completlon of

"~ the Works. The Contractor’s representatlve shall be glven the

'authority effectlve durlng the period of work whlch allows him

to take all the necessary emergency measures so as to execute
the said work. ‘However, the Contractor’s representative shall
bé épprOGed by the Owner. |

The Contracidr’sIrépresentative-shall Supefvisé quality-
control, safety control and maintenance of the facilities with
a'strong‘sense of résponsibility. He shall aléo be

responsible for retaining order and preventing trouble at the

:job site.

In case the Owner andfor the Engineer determines that the

Gontractor's representative is unsuitable for the position,

the person shall be replaced at his own cost. When the
Contractor ] representatlve is absent ‘from the job site for
two (2) weeks or more for a bus;ness trlp or other reasons, an
approval of such shall ﬁe obtained from the Owner and a
prox}_shall'be_assiéned dﬁring £his pefiod.

Wiﬁhrrégard to équipmeﬁt; instfuiéﬁts.and matefiais. special

care shall be exerted when tranéporting, handling and storing

- TCi2-1 -



the said items in order to prevent loss and damage.

{6) The Contractor shall closely consult with the Owner and the
Enginegr ébout such matters ag¢ erection, installation,
adjustment and inspection of equipmeﬁt and materials., The
Coﬁtfactor's feﬁresentative shall keep in close contact with
and fuliy cooperate with the Owner and.the Engineer, and
shall exert his utmost efforts to conduct the said work in a
ﬁroper and satisfactory manner. |

{(7) 1In case inconvenience or trouble occurs in relation to other

:;»:«'Kw_!
-

facilities or work in progress during the installation work,
the Contractor_shall report to the Owner and the EngiAeer
and shall then, ﬁnder the coordination of the Owner.gnd the
Engineer, conclude an agreement with thé.other contractor(s}
of the work(s) in & manngr that all work(s) can be conducted
without troubls, |

(8) The Contréctﬁr shall exért every effort to keep things in
order so as to prevent.accidents at the job site gnd to

facilitate smooth progress of the Works. After the work is

completed, scaffélding'and related materials and.machines
employed for'exécuting the work shall be rgmoved.iﬁmediately,
and the job site shali ﬁé cleaned_and_put in proper order.

{9) The Contractor shall exercise extfeme care.to prévent.any fire
ﬁhatsoevef, ﬁarticularly.at the job site or at the workmén’s
'quarﬁers. |

{10) The Contractor shall assign é fﬁlthimé.electrical engiﬁeer at
the job site so:as to ensure the secgrityréf ihg power line

used for the work. A monthly schedule water consumptien,

- TC12-2 -
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(1)

(12)

(13)

(14)

working power and powerICOnsumption shall be submitted to the
Owner and the Engineer..

Waste oil, dust, trash and other such material which
accumulate as the work progresses shall be disposed of in a
manner appreved by the Owner and the Engineer.

Prior consultation shall be conducted té prevent accidents
which might otherwise occur between two différent working
levelé. Such consultation between and/or smong other
contractors shall be conducted in the presence of the Owner
and the Engineer.

Should human acciﬁent, facility accident, public nuisances or
other emergencies develop in relation to the work, appropriate
emgrgency'measureé shall be taken immediately, and the-
accident shall be reported to the Owner and the Enginéer at
once.

Should the Contractor employ a subcontractor{s), the
Contractor shall submit a report describing the background and

experience of the subcontractor(s) to the Owner and the.

‘Engineer for approval,

(13)

The Contractor's representative and/or related persons shall

‘attend the periodic meetings which are to be held by the

Owner and the Engineer during the progress of the work so

~ as to discuss the work method and progress.

(16)

(17)

The Contractor shall prepare all temporary materials required
for erection work.

The Gpntractor-shall submit a work report (number of persons

_ bj job, contents of work, etc.) to the Owner and the

- TC12-3 -



(18)

(19)

(20)

(21)

(22)

(23)

Engineer daily.

The Contractor shall submit the installation specificatibns
and/or procedures to the Owner and the Engineer for
approval,

All welders shall be qualified in the handling skills of

specified materials, and the Contractor shall submit their

certificate of qualifications to the Owmer and the

Engineer.
The welding rods shall be carefully boxed and sufficiently
. .
protected from damage caused by high humidity during shipment §~?
and storage at the_Site.
The Contractor shall take measures to prevent incorrect use of
welding rods by welders during construction works in the
field.
All consumables such as chemicals, lubricants, fuses, lamps,
etc., required for the work up to the point of Taking'0ver.of
the Power Plant shall be suppliéd by the Contractor.
The Owner and the Engineer have the right to inspect and’
approve each st#ge of the work so as to.ensure smooth work {Tg

progressg and completion,

All works regarding the supply and settiﬂg of materials,
equipment and related facilities asIWell as the necessary
foundations for drum lifting, generator stator pole up/lift
up, deaerator and feedwater heater lifting shall bé_prepared
by the Contractor.

The generator stator shall be carried into the main building "

by the pole-up or lift up method .through the'openiﬁg of wall

-~ TC12-4 -
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