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SPECIFICATIONS FOR FLOOR AND
FLOOR FINISHES

| SCOPE

PO The work covered by this section of the specitivations consists ot turnashog, ol

3

plant labour cawipment, apphances and materials and in pertorning all eperations
o connection withe the mstallation of cement concrete tloors and floor finishaes
mcluding bases, ~kirting, comptlete in strict accordance with this section of the
specthications and the apphicable drawings and subject to the terms and conditions

Oof U contract,

R MATERIALS

20 Cement

Cement shall be ordinary portland cement conforming to Bs 12 or 5 232,

"0 sand

Al rme sand shall be obtamed from Malir River or its equivalent the grading shall

L

cottorin to BSES2 Crradmyg Zone T and 2 and shall be graded as follows:

{1) Pereentape (by wereht) passing,
s Sieve Coading Zone | Cradine Zone 2
VAST(Y.55 mmy 10 100
NS0 (1765 tan) 90-100 90-100
No. 7 03-95 75-100)
Noo T M- EREEY

; No. 25 15-34 15-99

No, b2 2-20) 8-30
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N 1 (-10 0-10

20 Coarse_Agpregate

Coarse ageregates shotl be crushed or un-orushed gravel or crushed stone
comprising of angularorrounded mshape and shall have granular or ervstatiine or
stoolhy (bul ot glassy ) non powdery surtace froe trom friable, faky and laminated
pleces, wica and shall and oll such matlers as may be injurious to concrete. All
coarse ageregate shall conform 1o BS No. 882 and shall be graded as follows:

B.5. Sieve Passing by weight
[T (250 mm) 100)

SO (190 mmy) SO-H00

/ST (YUY mm) 20- 35

316" (L765nun) 0 1o

¥

e agerecates shall be stored on propoerlv constructed paving and bins as directed by the

Preimcer.

There shall be o physical partition betsween the stock piles of coarse and fineaggregates. It
required agoreeates shall e washed and screened to the satistaction of the Engineer. Sieve
analvsis of all the agoregates to be used i the works shall be carried out as and when
recuired by the Fagineer: Al aggeregate shall be subject to the approval of the Ingincer

Anv ageregates not tound G be ol the specified/approved standard shall be rejected by the
Freineer and all such rejected material shall have to be removed rronsite without delay

Floors, stib-base or base constructed with rejected aggrepates shall be dismantied and

rebuaild at the expense of the ¢ antractor.

204 Stone Ballast

Stone Ballest to be used as soling shall comprise of strong, hard, durable stone ot the
approved size dree from imparities. Quarey sap, dust, dirt and solability
characteristics Phe stone shall be obtamed from approved quarrics and shall be

sound, frec from laminations and weak cleavages,
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Water

Water used  tor mixing, concrete, curinge or any other aperation Gp e wres
spucified heremn shall be fresh, clean and free trom organic or morganic mattors i
solution or suspenston. Only water of the approved quality shall be used tor all
construciion pUrpnse.

Terrazzo Tiles

Terrazzo Tiles shall be first arade, mechanicallv comprressed tovpe contorming to
BS-231 Tiles shall be 127512 T with o topping of 500 thickness composed ot 1.2
cement winte/arev marble chips inosize 174" to 3700 the base beme 12 coment
mortar. he colour, ([Lm]i[J\;’ of size of chips shall be as puer Engineer's direction,

Cleaning Compound

Fhe compound used fore [eaning ot tervazzo shall be anapperoved neutral chemiea!
cleaner free fromoacid and strong alkadics or other material that will eftect the colonr
or otherwise Llamagu the terravzo and shall not eftect the conductivily ot terrazzo

floors.
Marble Chips
NMarbie chips shall have anabrasive hardness of not less than 1o as determined by

the tost ol wear resistance in National Burcau of Standards Report BMS 98, Stre shall
vary from 3/8" o 37447

CEMENT CONCRETE FLOORING

Lhe materials tor C.C Hooring shall be the same as already specitied under the

iteim ot ROC work.
{a) Composition of Concrete

Concrete shall be composed of Portland Cement, sand coarse aggregates and
waler, alt wall mixed and brought to the proper consistency. The Contractor

shall mix the ingredients as shown on the dranvings.

The proportions of the various ingredients shall be determined from time o
time daring the progress of the work and tests shall be made to samples of
the appregates and the resulting conerete as and whoen required. The mix
proportions and appropriate water- cement ratio will be determined on the
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Buisis o the produc i ot conorete laning reguied streneth
(1} Mixing Conerete

[he conerete moredients <hall be mixed ina bateh mixer for not fess tHhan
1 2 minutes atter all meredionts, except the toll amount o1 swater, are in
themiver Thednoimeer reserves the right to increase the mixing thne swhes
the charging amd mixing operabions fail to produce o concrete bateh

throvghout whoeh the dngredients are uniformiyv disoibuied it the
corsistency s umtorm The concrete shall be anitform in composition il
consisteney from bateh to bateh except when changes i composition or
cornsistenoy are regquoed . Water shali beadded prior o, durine and
tollowing the miver churger operations, Fxcessive over mixing sequiring the
addition of water to preserve the required concrete consistency will not b
pormitted. The concrete ineredionts shall be mibved by volummetr,
measurement e moose made boxes approved Dy the

Fngineer/Consoltands
1, APPROVED MATERIAL AND WORKMANSHIY

The Contractor shall sabmit tor cporoval of the Eneineer, saaterials s Soeciied
hoerein or any other materials ased infleors, bofore the delivery o fhe materials b,

madde to e stte of seorks Fhe svork shall strictdsy be periormied under insirnc o o

the manutecturer's instructions and as approved by dhe Engineer/Consulints

5 INSTALLATION OF TIHLF FLOORING

S0P The hase shall be preparcd b Laving cement concrete of specitied prade and

!
thuckness shown on the drawvines, or spoecified in the Bitl of Quantitios, The o
floor will Do nd over swoll compacted stone metal, blinded with sand to il o

volds,

.07 Theterrazzo tiles will be Laid oo the reqatired fovels end grades over asetting bed o
ceinent or e concrete, « omprising of one part of coment or lime and four SRS NEH
sand by volume, The thickness of cement or lime concrete shall be as per Bill o

Quantities.

505 The cement conerete chequered tiles shall be laid on conerete base camplete as oy
mstructions  laid - down on the drawings and as directed by 1

Lngineer/Consultants,

SO0 The cering period of the setting bod shall be as divected by the Frngineor, As Taree an
arca of setting bed shall be spread ot one time as can be covered with tiles botore the
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204

.01

ot e set surplus mertar shall be removed. The thickness of setting, bed imany
space shall not be Tess than /2"

Floor and wall surfaces to receive the tiles shall be thoroughty cleaned of all dirt,
dust, ot and other objectionable matters. Tiles shall be laid out from the contre e
ol cach space inan outward direction and the pattern should be sysmetrized with

aimu aumber of cut tiles,

fommis between the tles shall be of aniformowidth, Tites shall be cut with o suitable
cutting tool and rough edees shall be rubbed smooth. Ties shall be taid to the

strarent edees,

After seven davs the terrazzo tile Hloors shall be machine ground to a true even
surtace using various grades of abrasive stones as required and directed by e
Inoineer/ Consultants. After the fivst grinding the Hoor shall be grouted with the
<anecolour and tint composition as used for its manufactured. The grout shall be ot
the consistency of thick cream and shall be brushed pressed over the floor to hillin
the jomis and after 72 hours the grouting coat shall be removed by grinding Gl a
siooth and even surface is oblained. Arca and portion ot the tloor inaccessible tor
the erinding machine shall be oround and rubbed by hand. The final gloss shall be
siven by polishing the surtace to the satistaction ot the Engineer/Consultants

foints between the tifes shall be minmmunvwidth, Tiles shalt be cut with anapproved
cutting tool and rough edges shall be rubbed smoath. Tiles shall be taid (o straght
el

Phe tiie tloor shoutd be keptwet for at least 72 hours and no one should be allowed

towalk on the tiles during that puriud.

Freshily placed concrete tloor shall be protected to prevent loss of water by covering,
with damp Hesstan, waterproof paper, damp sand or other approved material, ind
shall be Kepteonstantiv damp for a period of four days or Tonger after concreting as
directed by the Engineer/Consultants. The concrete shalt be allowed to dry out

slowiv over ¢ pertod of three days atter wet curing is completed.

GRINDING AND POLISHING OF FLOOR

Fhe complete terrazzo tieor shall be kept moist for 6 davs there-atter and protected

Froon oxtrome of temmperature.

[he Hoor shall than be machime ground, using clectrical or mechanical grinding toa
frae even surface using No 2@ eorit followed by a Noo 80 grit or finer abrasive stone
until the marble chips are evenly exposed. "After the grinding the tioor shall be
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thoroughly  cleaned using neutral cleanig matertals. The tloors shaly then b
vrouted with same coment and colonr composttien as specitied tor the metre The
vrout shall be to the consistency o cream and shall be brushed over the tJoor fo

eliminate all impris(mmi air. [ shall be cured for 72 hours,

Atter 72 hours the prout shall be remaoved by grinding with T80 or 240 grit stones or
other abrasives: I the surface stil needs erontinge. ibshalt be done simifariv a second
time and removed after 72 hours. The grinding should be adequate v as imuch as
that the surface should show 7070 of dfs area i exposed agorevates, ovenly
cistributed and conforming inappearance to the approved samples. Smali area o
macvessible porttons which cannot be reached by machine shall be applied o strncg

accordance with manutactures’s dhrections,

The ttoor shall then be machine butted . The vse of acid tany form for any purpose
) priry

will not be permitted.

TERRAZZO WORK CAST IN SI'TU FOR SKIRTING
White/grev coment shall be as specified i the Bill of Quantities. The work shall
constst of a wearing surtace of thivkness as specitied i Bill of Quantities of the
arinding and polishing, of marble chips and cement, {of the specified colonr) laid
overalaver of coment sand mortar (13} of the spedified thickness shall be applicd
on the wall tor skirting and terrazzo topping ol the specifted thickness be applicd
cover the base i the ratio 1:2 {one part of cement and two part of marble chipsg

grinding, rubbiny and polishing cte. Complete as per drawings.

MEASUREMENT AND PAYMEN'T

The superticiat arca will be measured in square Meter for all items of workom this

section except terrazzo skivting wiil be pard in Runningy Feet.
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SPECIFICATIONS FOR CFRAMIC TiLE WORK

5COPLE

-l

The work covered by this cecrion comprises af Hinine in position glazed ceramic tiles

onmiternal walis and tloors wherever reguired on the drawings or Bil ofUnenittios

CONFORMITY TO BRITISH STANDARDS AND CODE OF PRACTICH

Fxcept as otherwise specitied the tolowme British Standards and Code of 'raciice

shall be applicable to materiais and fining methods tor ceramic tile wore.

i) British Standard 12871 Yoo "Glazed Ceramic Liles and Tile Frltings for Intera
Wall™
1} British Standard 17 212 for tixing methods and workmanship.

JOINT FILLER

Joint Filler shall be white or cotoured ceramic tile grout whicih shall bend te drv i,
shall be non-shrinking, stamn resistant, permanent in colour, and shall not nhr.hw
tungus and bacterial growth. It shall be odourless and non-toxic, of <o

PRI

-it
R

consistency for casy pILpa ration and neat rapid installation, and shatl contain
metatlic material. Grout shall be water resistant and shall not wash out underveator

ADHESIVES

Adhesives for coramic tiling as specified in the British Code of Practice .02 212 and
of approved make and branch shali be used.

SAMPLES AND TESTS

IThe samples shall be furnished in sized and colours and adequate in number for
testing in the Laboratory as and when ordered by the ngineer/ Consultants,

SHOP DRAWINGS

The Centractor shall prepare shop drawings on the basis of drawings produced by
the consultants for all the ceramic tile work to be carried cut on the project. These
drawings will show clearly the sizes, method of fixing, jointing and the anchorape
tobe used inthe pmcoss and the Contractor shall getappreval inwriting from the
Consultants well in time before the actual start of the work.
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WORKMANSHIP

Surface forecenve the ceramic hiling shall be clean and free of dirt, dust, oil, ARMSRETANG
other objectionable matter. Setting beds and tile shall be installed with their
respective surtaces o tree plumb/ planes, [evels or pitched to off-sets as required by
the drawings, so that the surface of the completed tiling work will be at the
cievations and grades shown. retempering of mortar will not be permitted. Tiles
shall be laid out from the centre lines of cach space outward and adjustments made
alony well, partitions and borders, if any, so as to syumumetrize the pattern with a

nurimum of cut Hles,

ot petween the tiles shall be of minimum and uniform width and the same as the
e installed, Fractional changes in dimensions without varving the uniformity of
jomt widths will be permitted. Tile shall be cut with a suitable cutting, tool and
rough edges shall be rubbed smooth. Cut tile misfits shall be laid to the straigh!
cdgres. Straight edges shail be accurately set to the lines established and reset at
suttable intervals to keep the joints parallel over the entire area.

Scratch coats for application as foundation coats shall be not less than 1/4" thick and
shall be composed by volume of 1 part grev portland cement to 4 parts drv sand,
mixed with the minimum amonnt of water necessary to produce a workable mass.
Mortar tor scratch coats shall be used within one hour after mixing and retempering
will not be permitted. Scratch coats shall be applied in sufficient quantity and with
sufficient pressure to cover the entire area and to form good keys, shall be deeply
scored or scratched and across-scratched, shall be protected and kept meist during
the curing period, scratch coats shall be thoroughly damp-cured, and an interval or
not less than 24 hours not more than 48 hours shall be permitted betwoeen
application of scratch coats and application of float coats.

Joints shall be straight, level perpendicular and of even width throughout. Vertical
joints shall be maintained phumb for the entire height of the tile work. Lacl tile shalt
be brought to true level and plane by uniformlv applied pressure under a straight
cdge or rubber faced block. Tiles that are out of true planc or misplaced shall be
removed and reset, damaged or defective tile shail be replaced. The tile shall be

mstalled as tollows:

"Wall tile shall be set by trowelling a skim coat of neat Portland cement on the floor
coat or by applving a skim coat to the back of cach tile unit and immediateh
floating the tile into place. After tile has set, remove paper using a minimum of

water. Replace damaged tiles".

Atter the tiles have been thoroughly set, joints shall be grouted full with a plastic
mix of neat white or coloured water proof portland cement immediately after a
sultable arca of tile has been set. The joints shall be struct flush and exeess mortar
shall be cut off and wiped from the face of the tile. Interstices or depressions in the
mortar joints affer grout has been cleaning from the surface shall be roughened at
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once begins to harden. The skivting and coves shall be selidiy dackoed with moerar

The ceramic tile work under this section shall be measured and paid by superticial
arca on which tile work has been carried out under respective items ot the Bill o
Quantitics. The unit of measurement shall be per square meter. The rate tor ceramic
work shall cover the cost of furnishing alf material, labour, scatfolding, appliances.
tools and plants and performing all operations in accordance with specifications,
drawings and instructions of the Iingincer/Consultants tor satisfactory completion

and finishing of the work. No separate pavment shall be made for producing

samples ot workmanship, tests to be carried out, preparation of working drawings,
protection and maintenance of ceramic tile work as specified and the rates for
construction items shall be deemed to be inclusive of all such costs and charges.
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SPECIFICATIONS FOR FINISH HARDWARE
==L AT TUIING 22 AAR DU WAKE

I SCOPE

Fhe work under this section meludes hn'mshmg of all plant, labour Niaterial,
CUMIPMENT A Services meceses Py tor detailing, fabricating & defivering all hardware,
complete as indicated o L,i:xn\'ifms and / or as specitied herein or both,

R

CLNERAL REQUIREMEN I's

1 Material of door & Frames, size and xind of door, shall be ag mdicated on the
door scheduje oy I detat] for exterior orspecial door, Hand of doorshail be

veritiod on plans,
1) N‘I&I1L1fﬂg_i_t11g§ product

Where Many tacturer’s product aye specitied, the product of other
.\-Iam:factm'cs, equal to the product specitied may be used provided the
Enginecr/ Consultant a prrovalis obtained as follows-.

Showell and Union are acceptable in place of Yale L-'umpe for numbers

spaecitied.
) Modificg]_itp_t]g

All modifications in ha rdware, required by reason of construction
characteristics, shall be such as to provide the specific operationof functional

P P

features required.

) AQEHCJU(}&QLI\’IE!:&I

Metal surfaces to receiyve hardware shall bhe suttable prepared by having the
holes, for fash’uﬁng placed in accordance with a template furnished by the
nardware Manufacturer.

<) Fastenings
Hardware [y rnished under the specifications shajl be compiete with gl]
necessary screws, bholts trim, or other fasimm;; for pProperapplication. Sueh
fasl‘enings shall be of suitable size and tvpe, and shall harmonize with the
hardware as to material and finjsh.
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SAMPLE SCHEDULE & SAMPLES

Assoon as practicable atter award of contract, and betore a tinal hardware schedule
s prepared or anv hardware delivered to the project site, the Contractor shali
submit to the Engineer/ Consultant for approval sample schedule listing each of the
ditterent items of Finish Hardware proposcd {or use. The sample schedule shall be

submitted v the following form:-
)

[tem No, Speditication Reterence Namwe of Jten Manufacturer’'s Name
vpe or Cataloyue No. and Cat. No.of Hem
supphed.

Opposite cach listed tem No,, insert the Specification Reference, the name of the item and
the Manufacturer’'s name & Catalogue No. of the item to supplied. Where the listed item
is not ilustrated in the Manufacturer’s Catalogue, occurred and descriptions, or shop
drawings shall be submitted with the hardware schedule. In addition to the sample
~chedule, a sample of each ditterent item of the builders hardware, properly tagged and
marked for identification shall be submitted to the Enginver/ Consultant for approval.

+ HARDWARE SCHEDUEL

After approval of sample schedule, hardware supplicr is to finish a final schedule or
finished hardware showing door number, door size & thickness, material or door
and frame & hand of door, schedule is to detail all hardware to be used at each
opening including material, tinish and kind of all elements showing locks, tatch or
passage set, times, dummy trim, hinges, closers or spring hinges, silencers, pulls,
Kick & push plates, thresholds, stops, helders and tvpe & kind of screws, etc,

Approved samples of the various hardware items mav be installed in the work, as
last item ot work, provided a permanent record of theirexact location 1s furnished to

the Engincer/ Consultant.

2. TEMPLATES, MARKING & INSTALLATION INSTRUCTIONS

After approval of schedule supplier is to furnished templates to Manufacturer (s) of
holtow metal doors and frames, installations instructions, diagrams and templates
are to be furnished to the Contractor as well as all special tocls necessarv for
installation and adjustment.

All hardware is to be delivered in sealed cartons containing all necessary scrows.
Cartons shall be clearly marked as to type so as to be readily identitiable as related
to specific door with the use of the schedule.
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KEYING

Three kevs shall be supplicd for cach lock with the lock number stamped on tace
and corresponding number stamped on face of fock. A rekeving kit and 500 blank
kevsare Lo besupplied by cach separate major lock Manutacturer. Al locks ave ta be
keved difterently except as folows:-

a) Mechanical equipmuent rooms and these rooms exclusively used for
dirconditioning, heating or \-'Cntilatmg cquipment are to be s(‘pm‘ntcl\i master-
I\’ur\’cd.

) Flectrical rooms, tronstormer rooms, seneratorrooms, panel roems, Electrica!

closets and those rooms used exclusivelv tor Flectrical Cgulpment are fo be

separately master-keved.
c) No locks are to be grand master-kevedd.

d) No locks are to be keved alike,

hree master-kevs shall be furnished for each master-key svstem. Atter all locks have been
mstalled and upon completion of the work the kevs shall in the presence of Enginecr’s
Representative be shown to operate their respective locks and shalt be tagged with door
numbers stamped on an aluminum disc 1/4" in dia, and delivered to the Engineer’s
Representative who will furnish a reeeipt.

i

().

SHOP DRAWINGS AND DETAILS

Cuts and dimensions of all hardware and samples of finish are to be supplied for
approval with the schedule.

All hardware items to be manufactured locally and notstock items are to have shop
drawings submitted for approval before tabrication.

GUARANTEE

All parts broken during one year guarantee period not caused by misuse shall be

replaced by the Contractor at no extra cost to the DAL
SAMPLES

Samples of all kinds of matertals to be used on the job, shall be submitted to the
Engincer/ Consultant and to be approved by him.

TESTING

All materials and samples shalt be subject to standard specification such as A8 T.M.
or B.5.5, orils equivalentshall be rejected. Rejected materials shall be removed from
the site immediate]y.
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SPECIFICATIONS FOR PAINTING AND POLISHING

SCOPE

The work under this section includes the following items:
1.01  Pamting of plastered and cement surtaces.

1.02  Painting of weod work and steel work.

103 Polishing of marble and terrazzo works.

1.04  Polishing of wood work.

CONTFORMITY TO BRITISH CODE OF PRACTICE

Except as otherwise specified, all painting shall be applicd in conformity with C.P.
231 "Painting” as applicable to the work,

Polishing of marble and terrazzo works shall be carried out in accordance with

standard practice for these trades,

Wax and French polishing of wood shatt be carried out by expert craftsman of these
trades.

MATERIALS

Paints for exposed concrete surtace shall be plastic paints of the Acrylic group
suitable for exterior and intertor painting. These shall be the products of the highest
quality manufactured by BURGER/DULUX Brand and samples of work will be
approved by Enginecr/Consultants.

The material in the required quantity as calculated from Bill of Quantity shall be
brought to Site in original un-broken packages bearing the maker's name and
brand. Materials shall conformto the applicable British Specifications and shall be
used in accordance with the manufacturer's printed directions.

Paint for Steel Works

Paint for Steet Works shall be of high grade rust proof lead based products of
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reputed manutacturers.
=2 Paint for Waod Works

Paint tor Wood Work shall be ot high grade enamelled product ot approved

manutacturers.

A5 Cement Based Paints

P

Cement based paints shalt be obtamed inscaled tns trom approved manutacturers
[t shall be delivered on the work in original and sealed packages bearing the

maker's name cte.

s

Wax [Polish

Wax Polish shall be as approved by the Consultants.

205 Spirit Polish

Spirit Polish shall be of approved quality,

£ SAMPLES AND DETAILED APPLICATION SPECIFICATIONS

Certitied data, test samples and detailed apphication specifications shall be
submutted for approval of the Consultants. The detailed application specifications,
when approved by the Consultants will become the approved apphcation

specifications.

5] PREPARATION OF SURFACE

.01 Albsurtace shall be clean, dryv and free trom dust at the time any coating is applied.
Base coats applied shall be in good condition and surfaces well covered by touching
up any base or abraded spots, Base coats shall be rubbed smooth.

202 Wood Work

Wood work shall be smooth and free from raised grain or other surface
impertections. Knots and pitch steaks shall be shellacked before polishing. Nail
holes, cracks and similar blemishes shall be neatly puttied and sanded smooth after
primmyg and before body or finish coats are applied.




e Contract or s erable Tor o detanlt or vnnseton ot part of the Boplosev et
chaerinee ol the provision o dhe vonmact o perteriee of Gon or e sotmatier o
omes wineh e herenn comtanaad

Add the tollowane sub clanse

hRH Freight Charges, cte,
The Contactor <hadl pay o all foreht dhnees aed exponses e conmvctog saith s

transporting of matevials, Plane s other thines tors e pont ot postanen o the >

and from the Site to the port of exportation.

Add the followmg sub clanses:
8§31 Acaidents
The Contractors shall withng 24 lours of the ocomrence of any acerdent av or about the

site or i conneetion with the exeention of the Work report such ncerdent (o the Trginec

and the Emplover.

86.1 Laboratory Test and Testing
AdlL testing inclnding collecton of samples shadl be performed by an approved testing

agenet as proposed by the Fngincer and at oo extricenst to the Foiployer.

856.2 Paviment
Pavient shall constituie full compensation or all off furnishing necessae Tabon
materials, equipnient and s maintenonee nd mncidentals. For the proper completion ol
the work, as directed by the Ingineer: The cost ol proviston ol ithoratony cquipmente.,
maintenance and s staft as indicated dhove shiall be decmed o be covered wathin
guated rates ol other items of Bill of Quantitics.

87 " Transport Facilities

The Contractor shall be responsible o provide Tuinsport facihiv free of cost oo 1l

o’ o
~J

Client/ Consultant representative’ Enpieer ot whenever necded required o trons 1l
Stle

1
IR

872 The prices for the above are to be inehuded e vares wwlhile Guoting the Terder prce
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Cement Based Paint

Plastered or concrete surface shall be cleancd until fee of all loose and toreign
material and excess mortar, using metal scrapers and wire brushes it necessary,
Grease and oil spots shall be removed by suitable cleaning compound and then
rinsed with clean water to remaove all traces of alkali. Etflorescence {alkali saits) shaly
be removed by washing witha 5 to i) percent solution of muriatic acid, allowed o
remain until efflorescence ceases, thenrinsing with clean water to remove ail traces
of acid. Interior concrete or plastered surtace shail be washed with zine sulphate
solution, Treated surfaces shall be allowed to dry thoroughly betore any paint is
applicd. Plaster work shall dry for a minimum of sixty davs prior to distempering or
applying any cement based paint. Surfaces shall be clean and free from grit, foose
plaster and surtace irregularities betore distemper or cement based paint is applied.
Ferrous surface that have not been shop- coated shall be cleaned and painted with
protective paint conforming, to British Standard Specifications B.S. 2521 /4 followed
by finish coat. Shep coated metal shall be protected from corrosion before and afier
nstallation by treating corroded arcas immediately upon detection,

I:mulsion Paint

Eftlorescence due to salts ervstalling on the surface should be removed by repeated
brushing. Thev can also be removed by a coarse damp cloth. [t should be made sure
that atl the salts have been removed and not burnished.

Removeall grit, grease, dirt, loose material and like. Qut cut and fill with approved
patching materials, scratches, cracks, holes and similar defects in affected surfaces,
patches portions shall be given a Prime Scaler n addition to specified coats. Large
cracks are to be cut out with the edges undercut, and filled with approved grouting
material, the edges being closely knit, and the tilling level with surrounding surtace.

PAINTING ON EXPOSED CONCRETE SURFACES

The work of application of plastic pamting to exposed surfaces of concrele shall be
carried outonlv after the finai finish of exposed concrete surfaces has been accepted
bv the consultants.

The acrylic paintshall be spraved with paint spravers or applied as instructed by the
manutacturer of the product. The number of coats for application shail be as
specitied in the Bill of Quantitics, or as directed by the Consultants.
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CEMENT BASED PAINTING ON PLASTERED SURFACES

No turther material shall be added to the coment based paintobtained in sealed tins.
Where difterent colours mayv have to be mixed together to provide the desired
shade, the quantities of the various colours required to give the desired shade shall
be intimated by the Consultants and this shall be mixed together by weighing {(not
Ly measuring volumes of different colours). The weighed quantitics of coment
based pamt should be mixed on board atter which it must be sioved throueh 200
mesh sieve. This proparation nesamdng with rowel and sieving mav have {o be
repeated Bvo or more times until when coment based paint of various colours, no

STNs Of steakiness or any trace of soparate celour remains,

Cement based paint must be mined in twostages. First by adding a little guantitv of
water to from a paste and the further quantity of water being added to get a mix of
workable consistencv. In the first stage, one measure of water o two  similar
measures of coment based paint must be thoroughly stirred and allowed to stand for

10 minutes.

A turther measure of water should then be added and thoroughh: mixed. This mix
must be applied within one hour of the mixing. The lid of the container must be
tightly replaced immediatelv after the material has been taken out from it
Immediately before the Hrst coat is applied surface shall be thoroughly saturated
with water. The cement based paint should be applied with brushes conforming to
British Standard 2992, The first coat of cement based paint shall be well scrubbed
and allowed to set for a period ot 24 hours, after which periad the next coat shall be
apphied. The number of coats shall be specified in the Bill of Quantitics but if the
Contractor has not produced finished surface to the satisfaction of the consultants
heshall be required to apply more coats tilia uniform smoeoth surface is obtained a
no expense to tile emplioyer.

EMULSION PAINT

Emulsion paint shall not be applied until after the plaster or concrete work or
concrete work is thoroughlv d rv, which shall inno case be less than 2 months, [F the
eftlorescernce due to salt has been removed with a damp cloth, at least a week
should elapse after this treatment.

The surface shali first be prepared  in the manner specified hercinbetore. Tic
priming coat shail then be applied as per the  printed instructions of ike
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manutacturers, [he priming coat shall be tinted to approximate shade of final coat.

First o ocoat o emulsion pant shali be applied thinned with water as por

-,
)

manutacturer's directions ceneratly 1. 3rd the volume.

After first coat has thoroughly dried, second coat shall be applied as per
manutacturer's directions,  gencrally thinned  with 15-20%  of its volume with
water. Third coal shall be similarly treated. hmmediately after the cost of paint has
veen applied, it shall be mspected and if found unacceptable, it shall be recoated
without anv extra cost. Contractor shall notify the Engineer/Consultants for each
vost applicd when completed for inspection.

“ach coatof paint shall be thoroughly sanded smooth to obtain the required finish,
i the surfaces are not satistactorily finished in the number of coats specified,
additional coats of paint shall be applicd without anv extra charge to produce a
satistactorily finished in the number of coats specitied, additional coats of paint
shall be applied without anv extra charge to produce a satisfactory finish.

Y. POLISHING OF MARBLE AND TERRAZZO WORKS

The polishing of marble and terrazzo work shall be carried out, when the final
surface finish of these items of work have been approved and accepted by thy

consultants,

V.Ul The surfaces betore application of wax or polish shall be washed with hot water and
soft soap, and allowed to dry for receiving final treatment. The polished surtaces

shall be keptclean and protected from dast and stains till final handing over to the

Fmplover.

10, WAX OR POLISHING TO WQOD WORK

1001 Wax Polishing

Before wax polishing s started, the surface shall be knotted stopped and sand
papered titl a complete smooth and even surface isobtained.

The wax polish must be applicd strictly in accordance with the specifications and

) Instructions issued by the manufacturers. It shall contain minimum of colouring
material tokeep the finished surface as light as possible. The palishshall be rubbed
mto wood until all the pores have disappeared.
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1002 Spirtt Polishing

[t shall be prepared by taking 3 ounces of shollac, dissolved cold ina paint of spivit
and shall be applied on the prepared surtace as speciticd under wax polishing,

PAINTING OF TTMBER AND METAL SURFACES

Paints and finishing materials shall be tree trom skins, lumps or any torergn matter
wien used. Pigments and fillers shall be kept will stirved while being apphed,
Work that is not to be tfinished under this section shall be protected agamst spatiers,
stains or soiling and each tvpe of finish shall be protected against stmilar
defacement by other tinish and shall be lett clean.

CLEANING

All doth and cotton waste that might constitute a fire hazard shall be placed in
closed metal containers or destroved at the end of each day. Upon comipletion of the
work all staging, scaffolding and containers shall be removed trom the site or
destroved in an approved manner. Paintspots, oilorstains upon adjacent surfaces
shall be removed. The Contractor shall be responsible for the protection
arrangement of the work while painting or polishing work is in progress.

MEASUREMENT AND PAYMENT

'he polishing of marble and terrazzo works shall not be measured separatelv, butit
shall be included in the rate of these items under respective items in Bill of
Quantities. The polishing of wood shall be deemed to be included inrate ot wood
work and no separate payment shall be made tor the wax or French polishing.

The rate for wooden doors and windows shall include the cost of painting or
polishing as specified in the Bill of Quantities and no separate pavment shall be
made for work under this section.

[he rate for steel doors, shutters and railing shall be inclusive of painting as
specified i the Bill of Quantitics and no separate payment shall be made for the
painting work., Cement based painting on concrete and plastered surfaces shall be
paid for on the basis of arca over which thev are done and this arca shall be
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obtained by multiplving Jenath by breadth or heighit fess the area of openings for

doors and windows m the sartace. The unit or measureiment shall be 100

Plastic painting ot exposed concrete surtaces shall be measured and patd for onthe

basis of superficial arca covered  and for required number of coats applicd as

directed by the Engineer,/ Consultants,

Deductions shall be made tor area of openinges ol any size tor respective surfaces

to bo treated, while arca tor jambs, solfits, stils etes shall be added in the surtace

arca. The rate for all the items under this soction or paid for with items in other

sections, shall cover the cost of turnishing all materials, labour, scatfoldings and

appliances at site and pertorming all operations m accordance with instructions of
the Consaltants Bill of Quantitics and as specified above.
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SPECIFICATIONS FOR WATER PROOFING
AND INSULATION

SCOPE OF WORK

Fhe work covered by this Section of Specitications consisis of furnishing all plants. labour.
appiarees and materials i performing all operations In connection and the applicable
drawings as recuired i Bl of Quantities and subject o the terms and conditions of the

Contract,
The work ander this Secton shall mclude the following:

i Water prooting and Insulation of the root i accordance with the specitications. as

required by Bilk ol Cuantioes and drasvings.

Ay Application of Bituminous paint as per Specifications and as required by Bill of
Quantities and Drawings.

Lo Water prootfing of Basement walls and base using cold applied sell adhesive

membrane as per Spectiications.

CONFORMITY TO STANDARDS

All msulation and water prooting works shall conform to relevant standards as applicable to
the work as specified theremn. Except otherwise specified, the work of water-proofing shall
comply with B.S.C.P. 144 roofer covering "Part-[ built up roofer and Part-11 Master Asphalt”
ax applicable 1o the work as specitied and shail also conform to related ASTNM wherever

applicable.

MATERIALS

Materials shalt be delivered 1o the site in monufacturer's original container. with
manufacturer's label bearing type. grade and name ot quality ete. clearly marked thereon. A
copy of printed instructions {rom manufacturer shali be supplied to the Consultants.

{a) Cement <hail conform to specitications described under Section "Concrete Work".
ih) Water shall be as deseribed under Section "Conerete Work ™.
(¢} Primer shall be "Impertene Primer” or cquivalent as approved by the Fneineer’

Architect.
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tdi Sand shall be as speciiied under Section "Plaster™
{e] Gravel shall be 147 1o 12" size and shall be washed., tree of dust. soil or foreign

material and 100% passing through 172" sereen and dried.

(4 Nvpex/Vandex ete. shall be water-proefing compound based on crvstallization
method.
vl Insulation material shali be expended polvatvrene (Thermopore) beard of 2lbs ety

censity of the tvpe as approved by the engincer. conlorming to BS 29720 1961 or
WOODCEP as manufactured by HARAMAN conforming 1o the fellowing
specilications:- "

Puanel Sizc Width Length
Thickness
mm mm mm
I8 303 2000
25 ! 2000/2500
A0 ' "
S - ‘
75 " "
" Pensiny:

360 to 420 Kes‘eubio meter Moisture

an

contents alter curing: 910 12%0

Phickness swelling after 28 davs inwater.

Maximum 0.2%

Thermal Conductiviny:
0.1 Watt square meter degree C/Hour.

IFlexural Strength:
SOmm panel = 0.3 N/mm.sg. = 70 Psi.
Timm panci = 0.4 N 'mm.sq. = 56 Psl.

Compressive stress at 10% crushing:
S0mm panel = 0.2 NAmm.sq.

30mm pune! = 0,15 N/mm.sq.
Sound Insulation.
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S0mm thick panel plastered................. = 3640 dBs

Twin Jeat wall with air caviyvo o 7 dB3s

Twin lead wall with a concrete core of 120mm thick...... — 54,56 dBs
* Fire Resistance:

Class 'O 1o BS 476
S0mm pancl un-plastered = | hour.
2

SOmm pancet plastered 1aUTS,

Class B 1 iNon-ignitable) DIN G102 part 1§,

Water Resistance:
No detertoration shall take place while immersed 1o water.

Fungl resistance:

Resistant against dryv rot and ungal growth and also tmperyvions o vermin,

* Termite Proof s Produet shall be protected chemucally agaimst Termite attack,
i Water Prooling Compound ZSAC-10/55 scaling adhesive coat as manutactured by

ZAHABIYA CHEMICAL INDUSTRIES or equivalent as approved by the Engineer
shall be water prooling free lowing compound with water proof, vapour burrie
Abrasion resistant and  non-cracking  propertics confirming to ASTM. D-1729.
D-1835.D-2507. D-1375, D-1644, D-53278 & FSTM-T2.

(1) Moditied Asphait Membrane A modilied Asphatt membrane "Paralon”/Dermabitor
equivalent 4mm or 2mm thick single ply shall be used for water proofing mn
basement/roof treatment, as approved by the Enginecr/Architect. It shall conform to
relevant ASTM and BSS. It also deemed to be micluded primer "Impertene” as per
manufacturer msiructions ctc.

(1 Rockseal 110 - Water based Rubberized adhesive cun sealant in pamtable

consistency.

+, SAMPLIES

The Contructor shail get samples of all the material used for the items under this Section
approved by the architect and the sume tvpe of materials shall be used throughout the work.

Any materials required by the Architeet to be tested. shall be got done by the Contractor
at his own cost from the Laboratory approved by the Consultants.

A4

WORKMANSHIP
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(e

C:eneral

Forbasement slab and wall oo tinek snemibrane shail be used with proper over

aps as specihied herematier and corners shall be provided with double Taver.
I'he vertical mombrane shail be protected with polvstyrene matters.

The water proofing of root shall be done with 2mm thick "Paralon” Dermabit
nmiembrane overaaver of Tlmpertene” primer andior using xypex/Vandex two layer
reatnient as per manutac e’y speciiications and Z8AC-10 sealing Adhesive Coat
as - mamtfactured by ZAHABIYA CHEMICAT  INDUSTRIES or approve

cquivalent,
Surface Preparation

All surfaces (o receive water-proofing shail be cleaned and perfectly dry. All pits,
holes shall be filled up with mastic and all high spots chipped off and ground smooth
and the surface carefullv swept clean to the satisfaction of the Architect Incharge.
Contact surtace receiving water-prooling shall be dry 1o the satisfaction of the

C'onsultant.
Roofing Using Bituminous niembrane (Paralon/Darmabit)
Built up roofing on the roo! shall consist of the following:

(1) The surtace ot the concerete stab or sereeding shall be cleaned with brooms to
remaove all loose particles and then "Impertene Primer” shall he applied with

long handled brush.

(1) After drving the primer. a 2.6 mm thick "Paralen” asphalt membrane shall be
fard with overlap of 8 CNCand shall be flame bonded. The Javer shail be
extended vertical height. Anextra laver of TM wide membrane shall he laid
in the corner of parapet and siab shall be totallv flame bonded to the prelaid

l[aver.

() The two lavers shail be fixed to the parapet wall as directed by the
Engmeer/Consultants with a aluminium strip and nuts and bolts.

(iv)  Over Paralon provide one layer of SOnum thick heavy duty expanded
polvstyrene sheets (Thermopore). It shall he sticked use cold applicd sticker
of approved make.

{\) Finally the surface of the Paralon covered with thermopore sheet shall be
covered with 0.2mim thick polythene sheet before laving any type of floornng,
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(1)

Providing and laving floaring/screeding to required slope as shown on
drawings. The thickness of sereeding shalt be 13mm to 37 mm laid in panels
without gap or expansion joiuts,

Roofing Surtace Treatment sing Nyvpex/Vandex

(1

(I

(v}
(vi)

(vil)

Crvstalline water prooting matenal in powdered fonm shall be mixed
with water i spectiied ratio Tor application as cementitious slurm
coating on conerete surtace or as a "DRY PACK" for scahng the

construction jotnts and repair ol cracks.

Slurry shall be upplied ta properly treated concrete surface as per
manutacturer's specitication. also the surface shall be thoroughh

wetiod.

Dwo laver apphication shall be done using 2.0 Ibs of material/ Sqvds
of surtace e, 3 part ol powder to 1 part of water.

One coat shall have thickness of just under 17167 {1.2mm), when
second coat is applied. the first coat should have reached an initil
set but s stll "green” (less than 48 hours) light pre-watering
between coats may be required due to dryving.

Treatment must not be applicd in rain or during freezing condition,

Curing with water must continue for 2-5 davs.

Providing and luying flooring‘sereeding to required slope as shown in

drawing.

Roofing using ZSAC-10/55,

Scaling adhesive coat (ZSAC-10/55) should be applied over the surface.

recerving water prooting as per the following specified method.

(1}

(11)

Application of Frest primer coat diluted with 20% water s as to cover
apprex. 100 St surface areaowhen mixed with 2 Ke. of ZSAC-10/53

s

compound.

Application of 2 coats of ZSAC-10/35 of uniform thickness so that
FOO St approx. shall be covered by 2.5 Kg. of ZSAC-10/35 for cach
coat.

Fixing of polhymerie canvas of 0 oz/sq.vd. by weight impregnated
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with 3 coats of ZSAC-TH/35 o obtain mimmum 13-16 oz so.vd. by

weight.
(1v)  Application of Final protective single coat as per step Nofiii.
Roofing Using Rock Seal 110

(1) Rock Seal 110 - One component Water based Rubberotd adhesive
cum sealant formulated in paintable consisteney,

(11) The surtace of the existing conerete shall be cleaned by ramoving ail
dirt. grease. oil and chemical residues using hard brush sand
blasting/pneumatic scaleremover. All loose. cracked and crumbling
materials shall be removed.

(n)  Firstecontshall be epplicd on fresh cement conerete’plaster using litte
low viscous (thin) mixed with 6% to 10% distilled! previously boiled

and coeled water by weight,

(vy Second coat shall be applied after 6 w0 12 hours at ambicnt
temperature of 30 C 1o 40 C,

(V) Third coat shall be applicd similarly as second coat.

(vit The temperature limin for application of Rock Seal 110 ranges from §
Cto 85 (.

(vt} Providing and layving roof sereeding over Rock Seal 1160 10 reguired
slepe and thickness as shown in drawing,

Roofing Usimg local Quality Bitumen Felt

Following treaument shall be done suceessively over properly cleaned

concrete surface:

(1) Apply cold sticker of the approved make at the entire surface at the
rate of 23 Lbs % Sft.

(i1} Hot sticker ol approved make shall then be applied at the rate of 30
Lbs %% Sl

(i) Lay 2 Ply Bittminous Roofing felt of approved quality,

(1v) Lady flood coat of Bitumen PB4 heated 1o 375 I at the rate of 5O Lbs
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Yo NIT.

(v Over the fload coat P-gravel at the rate of 2 Ctt per hundred square

Leet1s faid and tamped.

(vir  Previding root screeding over Bitnmen Felt o required slope and

thickness as shown m dras g,
() Appheation of Waterproofing Membrane for Baseiment
i Priming

thy The surface of concrete sereed tor laving water-proofing
membrane shal be smooth and well roweted. The arca required
for water-proofing  shalt be clear T Meter larger than the
Butldimge expected outside line.

(2} Thesurtace shall be in drv condition before laving primer and u
suilable weathermg  tme  shall be selected  for laving

waler-prooling.

tad
g

The "Impertene Primer” shall be applied on the serced after
brooming the surface. All loose particles shall be removed from
the sereed surtace. Primer shal! be applied with a long handle

brush.

(4) The priming shall be applied upto the expected outer line of the
burlding.

3) The primer shall be et for dry before laving asphalt membrane
"Paralon N'T4".

61 The arca shall be strictly watched to aveid under priming. The
application of primer shall be done thoroughly and smoothlv.

(11} Laving of Membrane (Paralon NTH)

(1) When "tmpertene Primer” {s drv.a Paralon laver shall be bonded
to the primed surface. The Paralon laver shall be kept 1 Moter
larger than the building line for vertical overlaps on each side of
the base floor,




l&ﬁ Naqguot & Siddiguie Associates (Pakistan)

SC-WP-8

(2

(0)

(7

(8)

(9)

ihe adjacent taver shall be overlaped 10 CM on the other and
shail be bonded by {Tame. as per instruction of manufacturer of
Paraton™ or as directed by the Engincer/Consultant. The
bonding shall be carefully checked to avoid any scepuge

thereatior.

The farger portion left outside shall not be honded, this shall he

el laose,

A meter wade extra strip of Paralon Ntd shall be Ind out
entirely loose around the expected building parameter. The same
shall be laid to remforee the corner between horizontal and
vertical swall of building. Half of the 1 Meter strip will be under
the base tloor and half will be bent vertically with walls.

A Sto 4inch thick cement concrete (1o be paid separatelvy shall
be luid over the horizontal/sloping waterproofing surface and
this shall not be exceeded the outline. The outer comner shall be
rounded 1o avoid the squashing to the Paralen sheets during
upturning afterward,

Alter construction of base slab and vertical wall. the surfuce
shall be treated with "Impertene Primer” with a long handled
brush upto the required fevel.

After drving the "Impertene Primer” the two "Paralon NT4"
prefard favers i the bottom shail be upturmned and totally fTame
bonded. the st one to the wall and 2nd one to the 1st one.

"Paraton N'T4" shall then be laid out to all vertical walls, totally
flamed bonded und with at Jeast 10 CM overlapings and started
from the bottom of up turned edge. The Paralon NT4 sheets
shatl be strapped at the top, that is fixed to the conerete or ce
block wall by means of aluminium strips and nails as per
direction of the Fngineer/Consultants.

The aluminium strip shall be covered by a Paralon NTS strip
which shall be carefully Hame bonded, paying attention that no
emMpty spaces are left,

During all the processes, it s necessary to keep the area dry through
a continuous dewatering to keep the water table below the workmmg

levels,
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(1) Insulation Laving.

A 27t 3 thick expended thermopore sheet of rcquircd size

and density shall be fixed to the surface receiving

insulation as per drawing/B.0.Q, using cold applied

polymeric base adhesive, The sheet shall be enclosed inan
ArrWater tight 0.2 mm thicx polythne.

by 30mm (2"} o 73mm (37 thick woodeep panel of
specified/approved sizes shall be Jatd on cement mortar as
per B3.0.Q. Details while the mortans stil green or the
woodeep panel shall be loosely laid in staggered joints
pancland shall be fixed to the surface using suitahle fxing
mechanism as approved by Lingineer.

GUARANTEE

(1) The Bond

The Contractor shall furnish a bond. which shall be agreed upen in the Contract. o
msure the successful performance of the Water Proofing/Insulation work, and he
shall agree that there 1s nothing inthe above specitication which will prevent such
successtul performance. The bond shall be for a period of 10 vears,

(h) Repairs

[Cany leaks appear within a pertod of 10 vears after the work is done. the Contractor

shall be obligated. at his ovwn expensc. (o repair then by removing the cost at the

point of feakage. ronghing the conerete. and applving a new coat. The Contractor

shall refieve the pressure while making repairs. The Contractor shali not he

1'e<,pont;ihlc forany defects caused b\ setting or other structural causes as per decision
ot Engineer.

MEASUREMENT AND PAYMENT

Measurement for waterproofing damp proofing and Insulation shall be per square meter/stt.
ol area treated. The rate for specitic number of lavers/treatment shall include preparing
surfaces. ali materials und Tubour. cquipment. heating and all operations  required 1o
complete the work i all respects to the satistaction of the Architect and as speciticd. The
rate shalt - also inelude all tabour and materials. scaffolding i1 necessary. overlans,
calvanized nuts. bolsowashersoridgers und hips ete. to complete the job, 1tshall include cost
of conerete where apphicable tn respeciive BOO fem. Asphali, Palvstyrene sheet, sereed.

Prime. Asphalt Membrane cie.
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Sindh Assembly
Gavernment of Sindh Technical specilication Electrical Works

. SECTION -E -1
GENERAL SPECIFICATIONS

FOREWORD

s docdment s fo describe tne minimun requirements for ine equipmer:!
COsTaiaTors ana o ensore trat e Controotor s iy aware of s dlties

‘o perform the reauirec works, in accoraance with *he "errs of the Conract.

s
s

1.0 SCOPE OF WORK

T WS T OTed o tre elen T on systert wh o ore roivced in ‘!ﬂe SCODC O

s Conract  are siown on the Drawirgs, sictea in the Partcuian
Soectogicors, 36T Quorttes arag exo.area ¢t these Soepi"cu‘?o-"-s. Tre

wor<s shal broadly include nut not imitea o the foliowing:

ootow Val'oge Switch 3cards /s hution Booeds (Section -E- 2}
2. Low Votage Cabe ana wWhes (Secior - & 3
3.0 Conaosana Poes Sectcor -z 2,
4 WG ACcessorias Sector -2 5!
5. rterior Lighting Fixlures (Section - E - &)
& Cable Tray, .adder cra Trondng {Section-t -7
7. Addressabie fire Algrm System (Seciion -k -8)
8. st of Approved Marufacturer {Section - £ -9)

Algrerial and eguicmen seonaed by re Condractor shal be new ard ' g
respects conform to Ihe migh sfandards of tngmeermg deswgn, waorkmanship,
cerormance ard funcTon s nere it specifies and fUlly meet ‘fre qually leve
ardruggedreauirerents of the soec:;lcof‘or“s.

“he Contactor shail also be responsible to supply any other equipmert rol
soecifically menfioned in these documents but which is necessary for proper
operater of the works / systerm, sho! be considered o have beer so
specified and accordingly shall be provided by the Contractor as part of the
Zontract,

ine Conracior sbolw DE soiey respons'b'e for ensuring proper funciiona:
‘equiremen’s of various eaunment and shal aso be rescorsitle for fumisting
any addifiondl p\@(‘e of equioment and for making modification in the
SUUpTent asaesrec ¢ra /o anoroves oy e Owner of NS representoiive.
to achieve proper <,Oorf_1m<'ﬂ70m wity vorious ecuipment offered ir the oid
TGS TNose Nsiaiea oy oers,

Approvas of ne Conraciors suppied eqlipment / mstom.\or‘ works shai nor
reeve fre Convacior of ary of W obigations o Fabilites urder the Cortact,
excenhinsofar as provided uraer tre conditions of the COMT(OCT.

2.0 RULES AND REGULATIONS

T gntre necircal tso ot o SOWaT s SO el oJl Ty LCéersen

(¥ 2]

- . . - :
[l e S e D s LTS 4
oo & Rrv Dorsy ot age T ot s
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' Sindh Assembly
Government of Sindh Technical Specilicc1@pﬂ_glggﬂiggLW9r§§
corTactor alteorzon co Lrdergee 5.0t work Lnger he provisions of
Slectricity Ac 1910 ard The b ectraity Rulgs 1937 as agonted ang modaified
LD D CQTe Ty ne Goverr e o Paxsan
AlCworks sta De o TOOMGUNCe Wil e aies ediiion ol re
Roegeations of re fooroo Taumrent oF 3u0aings sl ;(: cy fre irsttue of
Secirical Engneers - Londor. the Cortract documents, the Electrcity Rules
1937 and bye-laws ina: cre in force from tme 10 lime. Any discrepancy
oelween rese spec'caieons ana any oner rules and regu'ations sha'l be
brought 1o the notice of Owrer o his reprecentafive, and his decision shall be
final and conciuusive.
“he Contractor snol oo responsiole {for compeeting  aii formtalitics and
sdpmitiing ine test cernificates as oe' arevuﬂ NG ruesand reguiations ana st
~ave the mstalaltion ogssea by Governmert Eeciric inspector of ttaf
region. Al requirements of e Eiecfric nsoector and  the Zecmc
Cornarysna . 00 oD ea witn,
3.0 STANDARDS
Alworks, equicmen: ara ~oredcisseal conform ton
Onine one hana:
The spedificerorrecomrerded nractces, officicl sfandards ard codes re
ron - restrictive List of whian s given below.,
Imernational Blecte-tech oo Commission )
Brifish Standards (BS)
Natoral Ziecine Coas (N
Natioral Standards
ohe event of contior potween standards, the vost stingert sha'l preva’
Whereve e ectTod eauprent o e nsigled, does rno! hold ranorna
standaras. *he Corlacior sha! foke Yo account the soec"f"c i elalefeifels
chosen by the Owner and make sure that the eauipmeni he has to instal,
meets ihese srandaras,
oacdFor, ever I o verton s slinulated s specioation. i s I oied
that the equipment pe ropicalized, if required, by he canaiiions of the site of
instaiaton.
in any case, ‘he siandards ana codes 1o be 1aken info corsideration are
mose n lorce @ the date of delivery.
4.0 INSTALLATION AND SERVICE CONDITIONS
4 Site Conditions
A maiena ana equinmen’ sLppeaa ¢ne siares sha! oe cesigren,
maond'cctured and tested to veet the folowing a~biernt conditicr
SINCSS specifcany sTated oinerwse for any maierniai / cquipmern
- a. Maximur oufdoor arrbicn: tenperalure: 45 degree O

[

Sage 2o
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4.2 Service Conditions
Fguipment shall be designed ond built for continucus service with
minimum of supervisian ana manicnance.

5.0 MAIN ELECTRIC AL CHARACTERISTICS

5.1 Power Supply System
L'ess otherwse snecitea esewrore, all equipment arg matenal snall
Le desgnad "o operaie and fonaiion iC‘TH\OC‘C‘m\/ with e fosowirg

e TS R e ) [aaleel adhd VIR T S Fa T e ARl el
AN QOLTeTerts Wit Oy ge-ranr g

veticge 400+ 10%
- Pnase 3,4 wie sysien
SFreaueroy S0 ity

5.2 Degree of Protection of Enclosures

23 iy degree of irgress pretection of the
encicsures agamnst contaet wath line or moving paris and against
rgress of soda foreigr noaes or liguidgs, srai pe seecied, -
ccoordarce winr (BEC 40529,

T3 TQCors,

6.0 GUARANTEE
"he Contactor shal “urnisn writter grantee which should clearly stgte that the
works he will carry out as well as the materials he wiil supply, meet witn this
speciication ard *hal compliance nereto corstitUtes an offcial c.ause,
added by imolication o the general corditions af his offer when signirg the
Cantfract,

CGuarcntee shall also e lor replacemen’! and repair o part or whoe of the
equipment wihich may be found detectve in material or workmansnip, The
grantee sral caver e auralion of Mairiencrce Peroad as cefined in ho
cordirions of the Contract. Tris guaraniee shall not relieve the Contracior of
nis obigations and he will fuly be responsible for the repair ar repiacemaent of
any Gelectve ma'enal v ie, so s nol to couse ary undue deay i
carrying out the repairs and/ or replacements,

ine Ceniracior sheli acquaint nimsef fully with fne ex’sing conditions ¢nd
rgrons b site ana ol works recessary ‘e comrnlete the croioc! urder re
Contract, ‘o be carrica out by the Contracion.

7.0 EXCEPTIONS TO SPECIFICATION
ANy excecton or deviatior from this specification or tne codes ana s cr“dor(
snan peisied separate’y 0o Contacions st of Deviatiors Any excepto
:.-'“i-:‘ﬂ sha' ot pe tisted, shall fot be considered ater
8.0 AVAILAB ILTY OF SPECIFICAT! ONS DRAWINGS AT SITE
e lonractor sral assorre of P owe cost e nervarent avalasility of thig
SpeCIicanon and arawings ansite wnere app icaie,

- e,
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9.0

10.0

12.0

13.0

e,

,one

DISCREPANCIES iN TENDER DOCUMENTS AND DRAWINGS

~oCortranter s coretly oxaire fhe goourerts ond draw rgs ard ke
Hrm: any Qiscrenandgios or omissiars rom the specif cations. Biii of quon fires
GroCGrOwWin : AN S ToTH 4 1 (3 CoIne MG r.g ne st al once - T4

Qwr‘ef' oo roeoreser ' otive o receiving s s‘. :otons before oroceedn
with the works, ¥ sucn defective o modiiea work is carmed ouf by '-’we

Coniractor on his own, ne sndr recily the sacme ¢l ris owi cast

MEASUREMENT OF WOR}(S

re guantities ser out it ne oo of guantinies are ine estimateq quontives ang
ey sran mot be }‘ckeh as cctual and carec! quarttes of work to be
executed by ne Contractor. The Confracter shall cary out actual
measvrentent of works gt ine site.

INSTALLATIONS DETAILS

TNEeL0Catans, "Ounngs, NS OLOr reghis, Ge'al oC. et e ecinca. equinmren’
cre racatea on re arawgs. foany rformctior s rof s'cled or the
drawings or wheraver modifications are regarea ine Contracior snail opian
DUONINSITLETONS Yo ne Dwner O NS renresenianve,

DRAWINGS AND DATA

Trer Confracior sna. provae dimensonc. oJtine arawirgs, crrc'\grm‘m“‘
d'cwﬂgs ard techrica' data for the equipmer! offered. ‘or the anproval of
Owner or s represeniqive.

PRIOR APPROVAL OF SHOP DRAWINGS, MATERIALS AND EQUIPMENT

Tne Contractor shal provide snop drawings for e alecincai irstaiohcns
showing ine excc! routes of ¢ Lnaerground canes ana ducls, the exast rur
of alconaurs ard runkicg, draw-n and functon boxes, the number and sze
of wires in eacn conduii, fne final conneciion arangements at dsirioution
SOONGS ana fre aeta s of ducts Yo the gpproval of consditant / Owrers
renrasertative before commencing any porfion of the works, All such waorkirg
drawings snal. be submitted in suitable numper of copias as indicaled in e
parfcuar congtons ara within the periods sipL.aied beow

a. Cable entry ducts into buildings:
WOrKing Grawirgs shal be suontted witnn twe weess of ranging over
the sie

o) AL CIne worKr g arewings shal be sulbied o the Engineer agaltst

sigred rece ot and dated within ‘wo months of sigring The Co'wod
Shoud however the Caniractor pe ooiged to nstall electical corals
prorio s zereo then ne seal supmit tne relevan: workirg arawings
at east two weeks orior to the proposed date of commencement of
the wark. The Contractor shall submit the program indicating the dates
on which cooraration in aifferent sectons wil' ‘cke place, iogether
TTwithrtheTsomissiorofthe working drowings. The Engineer shall arrange
to return fo the Caniractor ar easi one week prior to the
commencemien” of concreling of the sectior, his commerts o

aooroval o 1ne working drawings.
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4.0

15.0

16.0

17.0

Techn:ccu Specmcohcn Elecirical Works

The Contracior shal suopy demiea specfcations, Gimersiona. arawings,

e°C.,. oleaL orrenT et e DGR TD 5.

ey s | '.w-g+,-,'
= Ll o

VO
s ¥ Aa

Wegre 1o’y Joniroot requires e Qooiove, of Zhgreer T i giena ard Sooas,
the Cortractor must scok fo obtain this aoproval within eight weeks affer
sigring of re Conmact No exiernsior of e wil oo gronies for tor
evow‘ob ity of material o goods if this clause s not complicd with. /\Dprovo= of
e ngnesr aoes not reieve ine CanTac o OF pieo Fg nis orders in cue Ime
for e mgterals he needs 1o coroiere e Contract on time. Th@ cpproved
SOMNLES NG D resined on STe iCr COMDanson Wil commoaies Usea
WS TG e ovar whor 0 0T aeT renL e
MATERIAL ORIGIN AND QUALITY

Tre material and ecunment shaa be purchased from Corsotant / Owner's

agresd s.ono (3

‘,:.n- eyt Fosaes mypiemonn e e

e CCTSLTOrt S oweor staL et e g oGt o nGoTe
docatior of ¢igin of ine raterias, ard to evertualy refusc pmduﬁ!s e

e

O manJiaciunrg of whicn rave toh oeer Drevicusy OGreed "o witr oy’

Orospestc agreenernt of e Owrorn, e raicricns mray Do Gaavenaa
crogressivey To tre felal oot in suck o marner gs o aliow sufficier? fime faor

el reception

wnen cnaice of manufacturer is alawed ior any partcular ro w*r“odiry the
Conrocior shall obigin the whole qual™y required to complete tre work from
onie manuiacturer or cbtain approval af any change in scurce of supply. He
ShGa oroduce wrtier evigence of sourrés of supply when recquested to da so
by the Engineer.

IDENTIFICATION OF EQUIPMENT

Foreach piece of equipment, ideniiicarion apel sncll be filteg in frort of the
casng. The label shall have biock letter 7mm high, black on white back
qrour.a of irnfoliate and fixea with screws.

MARKINGS
“he cortacter shall provide "Danger Boards “and” Shock Charts “wheraver
reguired 1o camply with the requirements of local Electicity Ruies andg

[eleteloxs ng ielaleliaaleiiald f“l(o

FACTORY TESTS

Al enuw’omer* suppliea oy and instaied as part of the Contract such as
astriputor coards and ke shali be fy reved of the manufaciurers works (o
the recuirememm of appropriate standards called for later in the particular
wrecicotor.

e Contfracror shall inform the Eng’neer i weiting about the date and time of
st ol e eqguineient dHinastTwo wesks T navaneET et witnesmgrotiest
by the Owrer or his recresentalive sea’l not abso've the Cortracior iro~ his

; v Tor e orocer ‘um‘j.‘:c:‘:-*\,j of ire cqubmert ang for fumiseing
the cow ees refered 1o n Clause 6.0 Al ‘cs' results in the form of

L:e*t;‘icc:re:- i test /odest record certicates, signed by gl the witnesses, ‘or

-~
]

Sorsstanrt, age
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+

riractors sonnly shal be suoplied ta the
mgmeor woin T seven cays of tre lest aoie, ana 't any oven sefare aelvery

. = e - e
=~ e othe scone of (¢

L

A exoenses for canyng .t Tre fes’s oro wietass oy the Owner or i
represertave shall be bome by the Conlractar and deemec ¢ hove De
C.Lded it ne terder o,

18.0 STORAGE
Tre Contractor shallstore tre eguinrrer o sach condtions that * car ne! be
wamaogea, e, ina dry warehouse. As pardticular  concerns;  fragic
co~nonents, these seol be stored o soolves It et onginal packing, fited
with identification labels sa as ¢ avoia unnecessary manipulaion or nanacing.

“re Contfractor snall handle, s*are and fix each commaodity in accargance
WP ine rranuiaciurers *@f‘f)'““‘\ﬁc,uno.':'. o snal irform the zngrecr
rose corticls with any ofher soec PC requremrent ard submit coples Of
marufacturers recammenaalons (o ire rngneer when requeslea 1o do so.

19.0 LABOR AND STAFF OF CONTRACTOR
o Coriracior shall provide / furnisn ana arrarge forn

- Skilled  and  unskilied Iobor requirea for performing the works in
accordance with the ‘echr'ca speaificatiors and drowings within the
agreed time schedule.

- Supervisory technical siaif witn appropriafe experience and reguisite
exportise 1o ersure auatity of work nerformed.
supervisory  admiistranon and  clerical siaff o ensure smooih
urcraring ol the actvites ol se,

- Canstreetan cauinment, megaers, foals, et

"o Cortractes shal sunoly all labor, moternials and equinmer ﬁ necessary for
ne nsicaaton of low voitage csirbuior noaras, cabes, ignting ane power
eovomert, fogether with of other conara'us showr on the drovwm}s and o
cetaled in tne Particuar specification,

20.0 SMALL INSTALLATION MATERIAL
The Conirgcior shall supply al smas ins‘alatian and consumable maierials
such as nuts, balts, washers, shims, angles, leveling materials, insulation tape,
so.ger. PVC sirap-on of nect sanmkabnie fype cotie fags, cable ties, bushes,
sealing compaund, Avometer, cleciical tesfing and measuring instruments.
eic., and ali such other materal not listed n BOQ, required or compieie
Cstolaten as ntended by tho specifioatior ana scone of works,

21.0 INSTALLATION INSTRUCTIONS - GENERAL
“he Caonfractor shail set out the works himself as per specifications ana
crawings ard shan propery postion the equipmer: an specified founcaton /
'ocation. In genéral, the monufacTurer's nstructions for mstatiortiom—sholt- g - e s s
fonowad. Any detect ar feuly opargiion of equipment due fo Coniracion roi
‘wlowing tne manlfacturers rstuctions veal be corected and repaired oy
e Confracror at his own cost,

-
. S . _ . . . ; L
cGHIT B, & ey, Conisurant, Page 6 0 55
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23.0

ASSOCIATED CIViL WORKS

Tne express.on TAssociarea Civi Wards snas ear civi work 'o e camea out

oy re Corrocior oraer e drector of re Erginger N connection with the
c

Eect cal Service.

ire Contracior sncd plenare acourdle Grawings giving deass of ail he.os,
fxngs. pases ard ather civi werk require™ents ard shall be responsib'e for
their accuracy, "re cost of preparng shop drawings sholl be considered 1o
nave heer so speched in tne fenaer price.

heforowitg iz asumrrary of the wer< fo ne coried out by the Contractor:

a. The cuttirg and formicg of hawes for cerduits or pipes, or condut or
pipe fxings inrcJgs wais, f:oors Ceungs, poritons, reols, e, ana
MaKnG Qoo o ar the wor sssticeny aavanced.

LR el s~ T E . N Ep.
Fara ST neoLnts ntoers, wa's et

2. me oL Trg atone

ol Thefnreegtor oF Cororote nuses, ¢fo ), for eauinnent

4. Excoavation form g for urderground services of ducts ard courses ara
‘hen covers it

e. ne coutting or forming of chases, recosses, etc., in floars, waiis, exg., ‘or
corgiifs ana fiitngs . ana Moang gona.

L txcavetor forand .aying of cabe carrying nipes.

a. Tre bulldirg in of bracke’s and supoort ng bars or other form of conduit

Or DiDE SUSDEersionrs.
h. The painting of all pipes, fube ana conduits etc. after fixing urless
specified to the contrary.
The providing anrc builcing in of seeves 1rough slabs and wais.

nogereral all reguired holes frreugh walls, floors and beams for pipes ond
ducrs will be left out by the Contracior during the process of bullding.

Where conduits, o'pes or fitlings are xec ‘o concrete or woodwor Dy ™ears
of saddles or clics, *he Confractor shal nimself execute the work necessary
and the cost of suan work shall be considered o have been so speciies in
e price.

Cutting, Fitirg, repairing, patchnia or plastering and finshing of carpentry
WOIK SNail e aone oy craftsmen skhed i heir respeciive fradoes, wiren

CUNTG S regLIea i snal Do aone 0 soch o ovanner as not o weoen
srecture, oarttors or figors The noles ceouiied 1o be cut must be directed

without breokmg aut croura tne holes, Where patching s necessary n
irsnea areas of builaing, e Ingneer shai astormine the exient of such
SotChirg or etaishing,

TESTING GENERAL ,
LOOn compeion of insta. atior, ot east sever acyc ~ofce is o be Giver of
W

"‘C.’ (;'n(“ r)(:ar.‘ Sldanl C\ S‘f—-'f- Se.w'i

by i T I RS
: [o]

e R -
e, O Ooser (‘\rw

[

Is
~ [

ayrmamic Tov simyabon ) and oyeanie
SySiems.

oo testing on il the eauipment ana
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' ALTESINSNC 00 O 0wl CorEner oo G o Tt e o o nornose: oF

gomorsttaTa aolnotett or gysten comolonce with soecifications. Tne

Contactor sha” submit tor tngiresr's aoprovar complefe deialis of 1ests 10 ne
bl

pericimed Gescriong e tes” foc EOUTE, TOST ODSOIVELONS QR expecied

res s,

The Contracter snal furrssin @l toos, msiruments, fesh equipment, materiaqs,
gto., ana <l guoaliea personre reclired for the lesting, setting and
co'ustmen® of o electica! equinment and matenal including putting the
same into ooerahon,

AL tesis sha be ~ode w Tt oroner regarnd for the orotecton of fre cersonrel
and eguipment and he Con'ractor shall be responsitie for adeguaic
orotection of all personnel and equipment CUrngG sJch fesis. The Cost of any
darages o rectiicetor work gue o ary accldent aurirg re fests shall be
haso'e resnonsnitty nf Cortraciorn

m'nﬁ e
N () o

-

T CORirQoTor SGL IECOTG G TO8 VOILES OF The Tests mrade o
ol orent Four cones ¢of o fest acta ard resuts certified by o Frgireer
sna ! ne gven fo fne Pngreer for record purposes. ihese shal alsa incluy
acigis of tesling metnoa, Tesh g eguipment. GicGrams, ¢,

e witnessiro oF any fosis by the Crgineor does not reiieve tne Confractor of
nis guargniees {Qr matenigs. eguipment and waor<amansnig, of Gs any
Qo ‘gn ions o Corrrac.

N adaition to installation testing, the Contiactor is 1o camry cut operaiion
resting of all secions ana s o cean, sel caliorate and fuilly commissian
cerersTaie and nand cover ‘o the Owner the entire Confract works 'n o
oroughly complets ond operaticnal state to the satisfaction of the
Encpneer.

The acceptarce - provisena! o fnal- sngll be made by he Owner. This
reserves tim the rght 1o oo representea or assisied Dy a represenianve O Gn
orgarizaticn P wnether o'f¢ia o o7, of us choice, whicn may decige ¢ s
oenal any repars deemed necessary resulting from lack of observohoms of
this specificaticr. or of the rues and standards. In adaition, ne may judge the
guaily of the works ard tne matencls suppied.

—

i's remains in force in cose of sub-contracting.

Tre Centractor srad forma y engage s arect responsibites fo the Cwner o
s recresentative, and likewise, r,o.\ assume  ail responsibiiy for work
parformed by sub-cantrac:iors and materials ne has sspplied ana instalea.

23.1 Insulation Resistance Test
Insulation resistance test shal be made on eleciical eguipment by
Jsinrg o megner cf 1 000 vors for circuiis betweern 25G ara 502 vaits. The
inse.ction resistarce of aistitution boards, cables, etc, shall be s per
IEC. IEEE, BSS and Pakistan Slectricity Rules.

G. &z, Toms, Tar, “agesa

O
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The disrbuion ooards shall pe giver an nsdlation resstance

‘measurement TesT afrer rsiolanern, por o oelore any owrrngoos
corrested. tsoatorn tests shon e race Detween cuen contacts of
circuit breakors, switches and berwoeer eacn phase ana eartn.

Foro ey ator redvarce of re oo st Lrce fast s o than snoect ed

tho cause of the low readira sha'l be determined and rermovioa.
Corecive meos.res sndih mCude Qry-Gel procedore Dy omouns Of
reates, Cegoorert s foord o contal mostoe, Whore c-:voc"ve—
oaseres oo caradd ouf, the insu'aglion resistarce readings shai be
taken after ire conaciion ~as Deen Mace and repeaied wice @ 12
NS ENVG, e XL ange [0r e reqdirg oo tree
suecessve fesis shal not exceed 20% of the average value. After ol
tests mave peen made, the equipment snali be reconnecled ds

'Eu(G

23,2 Earth Resistance Test

ST res siance Tes’s sUGi 0e MOde oy S0 TG0 [y [SICEARANEN
S tgniar Cparmearoe iR [y P LA T g
Sysient, SO HI SO S SR S I S1S ORI SO ST MLl SIS LANES L RN ¥

be reacred by e E'wgineer. s ircicated inat soil reatment or o° b@
COMRCIive Measdres are required 1o iowel TNe groonc 1essiarcc
vaoioes, e Drgreer w agterrine ‘he extent of such corectve
medsures.

: ne eectrico resistance of the EC.CLiogether with the resssance o
fhe ecrthng lead rrecsured from the connection with earth electrode
to any amer posihion in tne competed installatian shalt not exceed one
anm.

Earth resisiance fest shanl be performed as per Bectrical Inspectaer’s
requiremenis. Wnere more than one earining sets are instaieaq, the
earth resistarce test petween two sefs shall be measured by means of
Resistance Bridge Instrument. The earth resistance between two sets
shali not exceea ore onm.

23.3 Switchgear
Ecch circult preaker shall e operated elecincally and mechanicaily.
Al rmrerocks ard confrol crcuils stan be crecked for orope’
connections ir accordarce with the wirnrg dicgrams giver by ‘the
marnufacturear,

The Contactor shal orozerly identify the prases of all switchgear ana
cables for connecrions 1o give proper nnase sequence

Toocrcsts sha! o checked for correct operatior ard rating o
equinpment served. Tne conect size and functian of fuses, disconnact
swirches, numower ol nteriocks, ndicaTng ighis and a.orms sno oo i
CC’“"'("”‘“C@ wit cmnroved roanelfactire drowings, Namentatos sha!
be checkea ‘or oroper desigrator of equioment servad. Protective
re.ays shal e lasted ana sei al site prer 1o comm™issioning of e

TIPS IAN LN
[ [
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234 Speclof Systems Tests

CHRORDECEL SYSTOS SLTT Ty e O
G;:(_.ofdmg fo hoe srocea.ures laid down
e tenTinc SIET OOt owiver oy
recommenaed oy ne mordlaciurer snal asc be camed oLt Ol

approved by the Engineer.

TTETCO, @TOL AT Oy TEsT

23.5 Complete Tests
Af er any eguipmaent has been tested, checked for operation, efc.,
na s coccented by ne Tngrecr “he Cortractor stall be responsbie
‘or ine proper protecton of ihat equinrent so ihat subseguent feshing
of other equpment do ne' cause any cdamage 1o the already tested

eauomert.

240 ELECTRICAL CONNECTION
Soctica correcton for ecch bulging srhal be suppied oy offher oul
recessary arangemen: caardinatian o ne gore by this Contractor.

25.0 SHOP DRAWINGS/ AS BUILT DRAWINGS AND SERVICE MANUALS

A record shall be kept! both in hard and soff copies as the work proceeas ol

any wark ot in accordance with the working drawings, and  upon

competion of the work, ine Contracior shal nrepare the folowirg drowings

and forward them ta the ’*rgi“eer for approva.:

0. Dunlicate prrws of as buit Smglo ne diagram aof the main ard sup
it aistiootion retwork, Ingice T rag ¢ caoes, thersie ard fype, aong
the rating of cl; profection dewu,s supn as circuit breakers, fuses, eic.

o} Docicate prnis of asodilt/shop arawings of Lgnhting, Power, Teieorore,
Data., Fire  Alarm,  Public Aacress,CCTV, Access Contro.  and
GuaueManagement systems.as aoolicable.

L

RIS

8

Duplicate prints of as fixed control arnd wiring diagrams  for
eauviorent installec as part of the Hactical Contractor works.,

After these drawings have been agproved, the Confracior shail supply two
oirds o0 poper of cach and insert these in the operaling and maintenance
mar e speciied neiow,

Tre Certocoier shal submit ‘o Engireer for apporoval @ sarrple of
mancfacurer instructars for installator, fes'ng. commissonng, apera on
and mainfenance manuals including manuals of spare parts and iools of the
eauinoment. Loon ccceptance, the Coniractor shall supply three copies 1o
tre Engineer for forwarding to the Owner. inese mancals shoula be i
properly bound form. At ieast two capies of The documents shall be
sybymitiec i o Tneinstalaton nstructon shall be submitied two weelks
pror o commencerent of Instalatior of enct equipment, and opercho
and maintenarce instruction ar the time of commissioning. If the Contraciorn
‘s o provide the cdocuments. Tho dngineer seg! withrola isssance of
eguiste certilcales ora decuct suabe amound from the paymerts o oo
Contractor,
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26.0 WORK COMPLETION
Tre Cortracior shal further make good. repair, replace all defective works
and ciear away on completion ana leave al instalaiions n perfect workirg
Qroer ara o ne saisiaotion of tre Owrer or nisrepresentalive.

27.0 PAYMENT
NO separate payment snal be moae Ior wor invaved wiihin tne scooe o 11
sector Lness soeciicaly sigied tre B of Quantlies or tereir,
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' SECTION - E- 2
LOW VOLTAGE SWITCHBCARDS / DISTRIBUTION BOARDS

1.0 GENERAL
1.1 Purpose
ey osectior logoeiter wot s gpperdng gocdrent coverss the
rinireum reguirement for the design. constructon and performance of
factory oullt asseibies of vV swiicrco

1.2 Scope of Work
T~e work under ‘his scone corsists of supplyving, installation, festing,
conrecting and commissoning of al maieral and services o the
comrplete swifcnooard as specifed reren and/ or shown or the
Tenaer Drawings and givenin ine 3 of Quaniiies.

The Contractor shal discuss 1ne elecinica. iayoL T wiin ne Engrneer Gra
cooragraie @f ste Wit orrors for exact oute, acaior ord noesUors o
clectrical linas ara eau'pmenst.

1.3 Standards
Swicnooardssha coroy wioh Sector - - L Ciouse 3.
Particular reference snall be made

‘ IEC 600727 Letter sympas 1o pe wsed n Zecincal lecrroogy. |
| EC 6005) Direc! sa't g electical measurng inshumerts.
| {EC 60073 Colour forinaicator lighss cmd push bottoms N
{ EC 4058 LV Switor gear ard cortol gearn. ) __
| tEC 40185 Current Transfor!*c\ers. l
[ EC 63186 ( Votage Transtormers, )
| EC 60269 | LV fuses. i
| EC 60439 L Factory cuiit assembaes of LV switch gear and conlro ‘
‘ " gec. |
| EC 60529 PL Degree of prorection provided by enciosures. o
CEC 63617 ~ Craph'c sy™pols for diagrams. o
EC 60947-2 | l\/Sww ch  gear ar d Corntrol gear. o |
35957 Earinirg Clomns _ '
. BS 1433 1 Hord drawn bare copper conducior far earthing. |
8BS 2874 Nuts, Bolis, Washers and Rivels for use on coppe:.
BS 6346 | PVCInsulated Cables. |
| CPid3 carning S - nJ

Ary other standord reforred to n cbove standards or ‘hese
specifications.

1.4 Installation and Service Conditions
corgeneral site corators efer ‘oSection - B 1, Ciause 4.

Swichizoard sna i be irstalea indoor. The equipment shall be capan e
of operation under the f)revow\mq ambient conditions without any

aeeencus oo of any <ind, Swilchionoarg shal bhe sutanie o
centnuous operaticn af full load ra'ing under combired varation of
oo volage ona recuercy as statea it Section - -1, Clause 5

Ergg. & Frv Z orsu\mr“' Page 12 of 55
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rardent voltcge acnessor down o 80%0f rated volloge seal rot
e e pedfotnonoe o he cuu.;,:r“cr:‘ SUO O VOTage LS D

with'n permissin!le Pt
2.0 MAIN ELECTRICAL CHARACTERISTICS
2.1 Power Supply System

Main craracienstcs o nower sLpDy sys'em appicco e o
switChpoards are:

o~

Voiage A0V 0%

- Prase 36,4 Wire
TreGLer oy 55 i = DL

- Neutral system sohaly grounded.

- Peax asymmrer o, << C Tz oescecfied by e biaders.
RMS symmetrical SC To be specified by the pidders.

Main charactenshics of ouxiiary supnly systom are:

Cortao S Com o syston 24
- Space neater sysiem 230 VAC,

2.2 Rc’rings
ne eguipmeont sto Do covnoo'o OF carving The specified curent o o

:

cortinuous basis of 24 hours / cay, wi hou. exceeding the poermitted
femoeratLre,
“re currer! ratngs of il equipment must be guaranieed ot the
specified design femperature. Equipment shall be fuly rated and
constucted for withsanding. making ard breaking *he specifed short
circuit duty

Pins of auxiiary circuits snall pe sized for @ rated circuit of 10 Amp.
Mirirum,

3.0 GENERAL REQUIREMENTS

3.1 Concept
ne Switcnboara shall pe of stercard, prefabricatea metal clac
cubiclels). flaor mourting tyoe, totally enclosed, dead frart, dust tight
anG vermin proo’ requinrg front access only. It shail complee roall
respects with V“er:of and accossores, factory assembled, tested ond
irisrea ol aoccording fo tre specifications and 1o narmal reguirereris,
Torndoor -*ws-o.\m\or“-s ihe internatioral classification shall be P42,

The Switchbhoard with all comoonents and accessones shall be soitabie
orfrert operanon oy arolsnon’
nave arated servioo shot service br@@k{ng capacity, 'es g 400
VAC, corformirg to =T 409472 smiess o'nenwise saleq o e
drawings.
ce proviced wot queglcte cecrarce o dve parts sg oot
fiash over cannot be caused by switching, vermin, pests, etc.
- Fave ol compores's raed o mselaor Cass 400-vol e e

|
B

i

i

+
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3.2

3.3

3.4

be designod for fusn moontng of all instruments on 1ne front
sde.

- mave gL Coming of 0L1goTrg cenrections om ro o o
Dotem as reguired. Have the components mounted so as o
‘cotiore ecse OF roiccerance rom the oot baove commoy
iamp rest facaty ior O Gmps.

- }"Ove\ WITIN G dioaron‘: an the nside of door af the switchboard.

abeen wi Or“ =oiate on the ront sice of coorn

- hcwe arangenents forexienson of swilchboora in future,

Accessibility

Switcnooard shai preferaoly te aranged far baitam caple entries.
Adequate space must be provided for cable eniries and termination. I
s o possidle o work easty and sefely on cable of @ 'main or contro!
outgoing circuir in OFF position with the remainder of ‘ne board alive.

Adeauaie syster sha! pe grovided ‘or instalabon ora claroing of
cables insiae the cable compartimert, Position of rfermirals anc cables
shal alow use Of c.lamp amme’er.

Powar and Conirol cable termination shal avoid obstruction *o otner
caple termirgtion and provide easy access 1or terminating cables.
Cabie suppors shal’ be proviced to aveid undue sirgin on cabie
termingtion. tasiy accessibie ioccatfions shall be reserved in the
compartment for mecsunrg franstormers.

H
S

eaters
oace beaters sha!l be :“vaio‘ed for proverton of moeisture In each
Yoe. heaiets ston ne wired Cogether and shal be quiomaicany
confroled 10 avoid over neating the eguipment. Hoeater shail oe
surable for onerchicr on 230 VAL suoply from an externgl source o

.
ce vrovide oo Dol on Board)

T)

Name plates

Or the front side, o name pate shal be providea @t the ‘op "o
indicate the name of manufacturer, system voltage and frequency
and the current camrying cooecy of switchboard,

Each breaker snail have a circult idenfification label fitted below he
Drecker goerture ar assuitalle,

Drawing indicating the branch crreult names, breaker cloments, cablo
szes ard conrecing serv cas shal be placed 'n ¢ cear nlas c nocke!
orovided at tre pack of the front access.

Lobels describea snail have block fetters 7 mm high on ¢ white bock
ground, to be maae from roffolite ana be fixed with screws,

e A S - Treme b S 1 -
QCh nCOMInG QU GuTaoing Crout seal Qilse be igholed witn roe

TN KIS o, gs aoscrined anave or e roni sice oF aocr
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“ 4.0 MECHANICAL DESIGN

4,1 General Construction
"he switchooard snatt be ‘abroated, weldea: grinced, firisned with
ongie ron Torewok and claddea with 12 SWG MS sheer o fornt
ngid, free stardirg. Busn mounting fronted assembly,

It shan be suirgoy awvaed intc parels and compartments for
accommouating  the reguired  number of  circuit components,
mETLOTETIS oo accessones. foco comportmert sha. be Uy
partihtoned fom as neignoor coth horizentaly and verncally, qilowing

salfe cab'e routr [otervegton wittout snutting tne swiichooard

e
Towr

A o - . : e et v gy e PR N T, S e
AW DO W CUoC el connaTrerTts o DO OGS, WO tave o
QCTOssDe [ ST "‘C"TT‘.(_] oo nCe CoeranoTs, 503 oe

adequately Urofen'm ard /[ or Daried o ersure protection of waorks
D oCUaerTa Cottact. Boriets oy e rga. rTansoaren,

msulating mu‘er‘o firted with waring iabes.

OO Y oD o
e iR

The doors sral oe proviacd win nirges on one eft-haro sice ara
locking handies on the right hand side for fastening ine door. “he front
assebly snal be fasienca o the enclosure by means of sef locatirg
‘asteros for guick ard easy ixing.

All roles, cutolts snal oe tocl o7 b manuiacered ard free from oot
and rough edges. All szrucfuro‘ Lomponems shali e of stencardized
design ‘0 orovide complete uniformily and inter change ability of
comman paris. Rermavabie g'ond piated shai pe orovided ot oo ara
[ ar botiam as requred.

The switchboarg snal be suppled compete with foundatian bots and
other irstallation materials ds recommended by the manufociurer.
Sroper size cane Ccamp g charnes with galvanized sree clans arg
brass cable ciamps ‘GSD(,\. ively for unarmoured and armoured canles
shall be providea.

The cabing nsice he Swichboard snal be suitably numberca and
hatmessea By Ttteans o straps or cords. Wiing o door moured
zomponerts snall ne nhexne PVE congut Al naicanng, Conros ang
se'eciing eau'oment sha'l be suitably Orrqrqoo‘ and c\enrly labeled

by

witn ndelb o abes racareg the retirg of fuses, switanes,

All metal wore of ‘he switchboard shall be cleared down 1o bare
o mrela, pnosenalte ara ne suriaces chemicaldy orenares for
pawdaer coating. Then these shal be coa: c\"i with r)owoor of u,bur
RALSORT coor e Saxken vooven, Trho s eSS oF oowriern

ST D0 0N Tz D20 oS,

.‘
-
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: 4.2 Bus Bars
305 0QrS GNG GIOGRDeTS SuDRCTen O Ton - Yygresaco vt ater oL are I

se Wah conductivity e'echoylic finned copper. compleiely ‘so\mea
OnG mechanca y oracea ara ra'ed o wiinsiara the scecieasron

ikl

circuit currerﬁs for one second duration

Bus ars and droppors shall be housed it a separate comparment
Qg shas be cleary markaa wir reir respec: ve coiors. Bus bars sha!
be provided for inree phases, neutra. and mudl - fermind: ecrin, The
*emperature vise shal no! exceea 50 degree cerfgrade o rated
cureni. Neutra, Dus GssemDy srail GOS0 ouigeing sCrew Tenmirais
with one terminal for every MCCB / MCB

Newrg. Bus DOy shouia 0 of same ampere [aricg as shase par.

Removab'e meta) covers on Tne ous ber chamroer sea' e providea
with suitably sized labels af reguiar intervas, fixea with se! fapping
sorews Qrd waorm g of lve mefa wirk,

AL nus cornreciors staf be Yrred niciod correg”
FOPZENTE QUs DA SN Dot e sUnte CarernTt ratng nroa g
lencin

43 Earthing
A Copper ol car of sutabe sector for o spoc e fou s ave 5o
extend the entire lengih of me Swud board. Provisions shall be madie
‘cr possioie futlre exlensiors @t ooth ends,

Exrhng fachitios smal be orovided on ecch incoming and outgerg
Lot to permit ecrining of “he connections.

AL MEISHC NQT-CULTENT STyt Darn :.}f' e SwilthDogord st oe
borded together and canhectad o ine fchomo ad's earth bar.

Each circult wirlng shall be green / yolow colour. Eartning mass
SontitLty pelweer withdlowab'e padts and Txed frame seal be
corectly ensured whatever the withdrawable part pasition,

Pfrovision. shall be made adjacert ta canle ferminalior for earhing
cable armour to the earth bus biar,

Cortring switch shal tie provided whergver mandaiory as per rutes and

‘eguUicions / coaes anc stanaards ord shal be marualy cpargtea. An

interlocking system snall provide the forowing locking anag safety

‘U CHons:

- mpossiduty of closing e earth switch if the switcning device is
closed.

- Visugl ¢cneck of earthing switcn positions to ne possinle.

- Possibility of locking 1he ecrthing switch operatirg bandle ir
OpEer ana Cosea positon,

- The earthing of the bus bar shall be done manually by the
coorctorwitoLt ovser af gereral earhing system,

¥
[T
ot
:
Croi
(3]
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5.0 DISTRIBUTION BOARDS
e encosure ¢f the OV JasirnDoon 3o sha.s oa labroaien Tom eteaira
naivarzed / 7inc couted shaet seeal,

ime LV Distnoution Boara sihal be faorcated win 16 SWO sheet steel rocess
CoJring. AL comporanTs st De s oo 0% o Common comporent
”"C”'“‘-”Q ciate made of T4 SWE sneer see siao e enciosure ard
orofected from the front with sciowoea sreet siee. ont oluate. The door ana
ceca front coverssrgt e rooe of T4 SWGE sreet stee!, Tre '“‘oc’ shah pe Uy
gasxel wiin hinges on ne leff rand side ana ock'ng narde on the rignt nard
sﬂe for fastering the ccaor. The ‘ccxng horae should bo demchoble. The
gead / ront assembDy 50 e insterned To e encoiLe Dy megns of et -
locaning fasteners for guick and easy fxing.

Tre USIDUTON DOArG SO 08 5.0 80 CoTTo e Wil GL Ty oo miateia s
as recormended by fhe anufacioren. Tre acoming oul culgoing canle

ST enTars S S aroara T e e W e B
[0 ST O EN = 0 £ W S [SIOPPRE SO U

adapter box for accommaodaling ine canies Gnd Cconaulis may ne proviaed.
e pox shal e of tresaco materar and firist as the Distinution ROO"(*

Areqnn Dar o fermirai sifps sna, oe ;)rcviqc ‘Or conrecton of moorrg
and ouigeing earth cornductors, The eorH bar or ferminais shali pe
nermarerty connected o the ood { Distiouor Bogras ot twe poir's.
Fiexiplo cooppeaer sthin sha.i be provided for canning of re aoor of Distnbution
Board.

Neutral pus assembly snaii consist of out goirg saiew ferminals with one
‘ermina: for each MCB. AL hoes, cutouts, etc. shall he tool or b
marviaciured ara fee frem purs and rough edges. Removablie glarc
piates shall be provided at both the 1o and / or tottom, as required.

The capling inside the disircuton boord shall pe suitably numbered and
harressed by means of slraps or cords. Wiring to door mounted comppnents
snali pe o flexible PVC corduit. Al ingicaling. cantrol and selecting
cquipment shall be suHoblv arranged and clearly iabeled with indelible labels
raicanrg e raing of fuses, switches, eic,

Almetal work of the distribution board snall be cleaned down ta bare shining

e, Chosphare ard tho suriacos cnootcaly crenared o powaaer CconTr o,

nen ihese shal ne coaioag witn ,Jowder ol coour mAL 703) OM( then naked
s over. The thickress of nowder cocting shall net be less *har 120 micrors

4.0 COMPONENTS

ing swilcnooards shai oe nrovidoa with al comperants as spec.fied or snown
or t~o Drawings ond as necessary ‘or the sadsfoctory operation of the

e Tumpt bate, - S P R, et - Do eyan g T
e AW TIOOC O GD TN OO SYSTET L AL D000 e s ShoL O CaT D Y wiT

FCAARAT-2 lypical speciicalons are given nereyraer:

mnv, Sense tanT. Page |
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6.1 Air Circuit Breaker (ACB)

AT CTTCOT DrOOKGT SRTILG D0 TIORY D0T IVDO WO TTIeE DO.eS [ TDLr DO 68

s orerTered o drew g sutaoe o oadtg and breakrg o fol
conaiion, Qperaiing mechanism snall e manualy or motor oporaiad
cnargoe soirg wiln tos anve gro onarde These shal be ocoy
operalive. Mechanically operative ONO&POFF indicators positively
driver 0t Do arections sNGH DE proviaes 1o ingicaie ‘he posiion of
tre uril

Overlcad anc over curert fearores / re ays shall oe of an adivsiane.
marualy resetable type, aocorcing o manufacturers standaro
galte

cacrh AC3 sna, rave oullin tester w?*r e seliection of rip or Nor T
“unctions. Alse wih the fachily of testing the ACB in field from single
phase {Z20VAC) supoy omy. facr of the abave function shal ~ave
sepcrate LtED ‘ndico'ors and Aicrm switches for o monitorirg of
Overicaa, Snot creuln, Pre min aam and Ground “auil, ACE shal be
havirg Tio Meraory,

he drecktg Cupacty o ACH shall pe &5KA. ACSH brecking capociy

K
sNai e lcu=Ics=low.

The crcult breaxer shali have two narmally apen and two norrally
COSEC Cux.'Qly conacts satea for 10 Amps. 230 VAC, The oo
orecker shal also provide for ON-TRIP-OFF indicating lamps. The circy™
pregker srnal nave sgeciica rupturng copacily without e wse of
pack-up fuses. Acxilary re'eqse ord o cols sha'l ce proviged ‘o
desred operalion and / or intenocking as shown ard / or siatea on e
raw s,

6.2 Moulded Case Circuit Breaker
These shaoil be three pole 400 / 506 volts rating shown on the drawings.
ne  Dreckers sngt o nave Dot Yme geloy  over cutent arg
instantarecus short cirguit orotection.

The MCCBs shall be ‘nstalled such that their switching levers are
accessioie through the asad front piate for operation. Circult numbers
/ designation on all circuits shall be conspicuously marked 1o facii‘ate
connecron and mainenance.

‘ho breacer snal nave gu.ok make - quIcK break 1oggle mecnarism
with positve 'ON''OF ard intermediate ' Tipped  positions.

e e e CURUANGEDQNEMShQlL De LD, jee. on overload or short circuit ensurng
ot tre breocer witl rol close [ orean close even f the s
command s gwen whiie ine ciicuit breaker has Irppad due 1o short

o N e Teey SVerona.

R
k,- [OLUIAE S E TS TS ()
her)
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6.3 Minicture Circuit Breaker (MCB)
“re MU3s with cyrent raling from 3 1 80 omperes shatl be coniorming
to BS EN 460-898 or IEC 60947-2 rhe C\rCU\T breOKers shall be suitabie for
Siheral modniirg, matierance-frec and fuly fropicalizea.

ne MCBs sian ne cesigred for Nenzonial of vericdl mounnng, o
sverse feedirg, without cr“y adverse effect on electncal performance.
Tne coerarng mochanism sha’ be quick make, guick break tyoe. tip
free, with ali poics cpening and c.osing sirulianeocusy (excep: ‘or *h
meuiral pole, which Yoreauited shall be of the advance-closirg ard

S

2D

Gig-opening typel. ‘he operaing toggie snall ciecny indicate sre O~
Cra OFRIRIP ooy tiors,

[ Cremagparea e e T e b ~ -, ¥ A s
4 avaLa oo a GUUSNSTT T eQCn Doe O C LT o ML

snall be directy inked witnin f e MO3 casing and not Dy The operatirg

gielaefch

con poe of e MUSs sna ge grovoes win ohmeta o torr o
giermenrt for ovorcad oretection and o ”ﬂ(]gnehc element for shor!
circult orotectio

6.4 Earth leakage Circuit Bregkers {ELCB)
cLCBs shall be four pole, curent coerated type with oping curen!
0.3A and ripping rime net more than 0.1 seconds.

8.5 Load Break Switches
-cad Breck Swiiches ard conractons shal be of AC3 tyne ‘o ~—otor
Qads. Air circuit breakers Obove 6304 shall be housed in separate
cubicies. Aluminic™ ploio shai ne nrovided for cable ertry ‘o ACRs /
CCBs cubicles of 430A and above rating.

6.4 Air Break Contractor {ABC)
he contacion shal ne ar oreax, tipe poe, 400 7 500 VAL ard
suitable for the tyce of duty *o be nefformed. The main contacts shal
oe silver fpped, butt type witn daubie breax per pole. fach contactor
sta be orovided wit Jrge ohase 280 VAC operalirg <o ard
minimum one spare norrally epen arc one nonmaly closed auxilory
CONTGEL Tre nuorpe of work g auxdiary costacs ol e nrovdoo

according to the svstem reaciremeaents.

7.0 POWER FACTOR IMPROVEMENT PLANT
ne power lacior improvemert p.ari shail oe usea for Improving ine power
facter ot the syste, Tre piont shal De aoloratic-cum-marual,

The nowor facior moroveront ninet shoti~be-ahigre d-with gt d—spwidch - - -
coora and 1T sholi ce a part of rat LT switchboard as shown on the arawing.

=T Ty U o e
coastors shal pe sL o

(R

M

~
e S i

m Cemr ey v - i~ ~lre o Sy
€700 TTTag DRGNS, 475 VETS B0 r7 syseT an g

snga be self cooled, desgned for inaocr use in tfropical climate (o moximu
artoer Cerperrire of 45 GENCES DerTaTaae Ora e atve nooioiny 90
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: e cauootos sra pe o e foe of Dok gvieoa By TP slages, & staues
ard 4 dages. fack conactor bank onit shai be 25 ara 50 KVAR. The 1ot
VAR COpacly sna, De as Dacaied on ine Orow ngs. ToON Capaaor o
NG e comoeln whr asora ressiors ard rferrat Tuses ard shal oe

cornectea with control pancl with proger size o° single core PVC insuiateo
Cames.

The panels shall be suppied compleie with a set of 3-phase, full capacity,
isolgied tnned copper ous oars, inlerconnectars, risers, aesignanon abeas,

cabe sockels, hodng dowr bols wiirg with cleals ard ferrules, earthing
scckets and studs, etc. Lach contro L)onel shasl comprise.

TNoL MU stage power fuctor corectior relay Tor auicote/marca cortal
"N, 3. phose Lwire, 415 voiss, unba anced loaa cower ‘caiorindicator.
LoNGL AGTO-OT-MOr LG SEQCTON SWITCH

N Curert rorsforres with D g os secondaty curen havita suitao'e
cLout burden and oc‘"lmcy_
INas, situmren proteoyon fuses.

7.1 Regquirement of Capacitor Banks
Accord g e BC-83 0 T ora 832
Fully insulated, terminals to e shieidea py a cover,
Cieiccicr Pas Joy [QIgoN “/ ene, MmoiegraTed.
Fectodes Al LT Cooing vaoLum e ved
sofety fcoTures: Sel! healing. Over pressure fear-aff iuse,
Wiinsiana SW"‘(‘r‘:m] operalions safey.
Maxmam rorush current 200 tres rated current,
Loodfng capacity: '.1 times rated voifage. 1.3 times rated current as
del’a max.
Overloadirg caocac™y .5 wresrated outout af delta max.
Acceplable tolerarces - 5/+ 0% oif ratea output airated frequency.
Saticoie expecianay > 00000 operanng nowrs.
Test Specificotions: Terminal versus termral with ar AC volage 215
fimes rated voltage for 10 seconds duratian. Terminals to casing waik
ar AC voiiage of 3KV for 10 seconas avratbor

8.0 PARTICULAR COMPONENT REQUIREMENTS

8.1 Curren? Transformers
Current fransformens shaol comply with the requiremenis of '=C 40,85
(or eguivaglent).

Current Trarsicrmers stal be oolyester resin ‘nsulated, ing type, air
cocaled havirg ransformacion ratio as indicated on the drawirgs. Tn
carrent fransionmers snol be of suitabe burden having aecurccy, £,Gss

1.0, TReTURsRT T anstormers sha'l have rated secondary curen® SA /
A as required.

bt = a4 —

Current Transformers MOI necnanicany and tnermally withsiana he
spectod seorr ool canacy, Test fering Diocks shal' e oroviaed
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. orogurent Trardormer secondary  CrcuLl's Baving snor CroLing

CIOVISOrS 10 QLW DOUTA0 R CRDOrTs 1O oo SO enT 20,

8.2 Voltage Trcnsformers

Tolnele tro ree e Lt Neolal G oaagtmes smgn 8 B ' S O e laEe]
Valroge ransiormens sea SOy w neoreaLrements of 2O 60784

o eauivalen®) ond shal be of the same aocuracy class as Curent
ransiormers.

Voltage Transiormers mc.‘ ne eguopea with pnmary fuses wim an

b e . T T . e
St O CoDaay Ol 2 ConTT il Dreayers, Test forong

olock segll e nr @wded ‘or eact Voloae Trarsformer system.

8.3 Ammeters and Voltmeters
Incicaii~g nsrumeris snal o semi-iiusn Swicnpoara fyobe, maoving
QT SDTTG CoTG e Wi STINOoTS SUC 0 Taving wole DOCKCL T d
ana tiack graduations and ~orkinas [he font dimensiors shall e 144

X LA T TOr nstL oIS O S any S SGE ana VA x Y4 ey o oo

f e
DLTGoTTC OTCL s

P Sy e PSP . el i c e~
OO TG NSO s STG . e s 85 DeroenT 0t L ST e SUsC

QCCJUACY C.ass in eocooragance wi*h 1I5C 40057,

e armeter shat be sutabe for correcten to 5 Amp. Secordary of
Current Transformer or directly through shunt as shown on ihe drawings.
The irsiruments smas "ave measurng range ‘ndicared on ine arawings.
A red mark shall be orovided al the working voltage on the scale of all
voitmeters.

8.4 Selector Switches
Amrmeter ard voitmeter selecior swiicrnes shail te complete w.on frort
plate, grio hardle, R-Y-3 and OFF position for ammeter and RY-YR-RR-
RN and OFF positions for volimeiers.
The se'ecior switches for contrals shall be rotary cam type ard shal’ be
provided complete with knob and froni plate, showing all positions as
requirad.

8.5 Push Buttons
The push pu'tors sha! be momertary make / break cortoct tvoe
(normaily open / normally ciose] and suitable for flush mounting. The

I

Lo - + e o IIYTD ot - A .
pust ourion for OGN ara OFF switcnmg snad be req ara greer

rescectively,

8.6 HRC Fuses
W(’C H‘ses snal pe proviaed comrpere with fuse noses, fuse, oic. The
3 —_

N T T R by e T d Sy - T e e et gy g e m e
LSS ST Gver o s TGN O SNe0 Ve I SLAss L arnoans e

with BS 88,

8.7 Pilot Lamps
Switﬁwbocnro S| De provided with phase indicating ol iamps. The

[aale} r‘\m\»’\g.f\ e f\l’ ’7*-\ ~ ! RS - e
35 8! 2 roTe SveUssuonly and sutac’e for flush oo ENeoN

The from of the \J.T}J.\ sm‘l have co'cred rosettes for 'dentification of

[
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9.0

DrOses,

8.8 Line up Terminals
Line un termimals wnorever orov.ded for Control or Power circuits snal
ce sSrabe for voage ara size oF Cordoctons s oadicaten o
fjfow"ms The Line Go terming!s for contrals shai pe sutanle for channel
MmeLohng. Al necessary SCCEsseres s.ov o5 end-paaies, ixng ool
transoarert labe! holder caps and tabe! sheets with marking shall be
orovided.

8.9 Secondary Wiring
All wiring sha' be cooper carducior, trermoplastic insulated, at leas!
S5sa.mm fiexin e, necly aragnged ana . pped it groups.

ZACn Conaution and s termination are 1o ce centiied ong markeo
with rmbered feru'es. A fve "er~irg’s ore fo te shrouded,
Secorndary wirnrg for Curent Transiorerns snah ce cared out with nat
'ess thon 2.5 sa. oo Termeingls st all pe soecialy marked o ovod
Openng ol 're CicLil Dy QUciaan’.

INSTALLATION

The LV Swicnboara snaid oo instaiea ai ‘ocanon snown on the arawing. The

Contrector shall ensure coordination witt vt works for providing  any
openings, holes, efc. 1o avoia any bregrkage 1o completed works, In case i

Drovisions rocivil works for tre tstaliatior of clecvrical equipmenrt are not
made ar made ‘w‘(‘orrcc:i e same shall ne reciified oy ine Coniractar at nis
owr cost gna e the satsiactior of Yhe Enqineer. The Certracior shal proviao
.omoonon DoHs ana groul mem in cement concreie fioor using non

HEN =130

- . AP - . S
r (/‘\r\ G l’\""“ CI’ \"1. \.’\‘/ ™~ i’\c‘. ﬂ\:t‘\s \‘}\v/a F\\I g’

) "

Al TTsTaloion aterio for orysoaty orectrg e Swiichboard, suoh s Dot
rnuts, washers, supporting sieel, e, moll be provigec ana ins'alied by the
Coniractor The Switcrooard stall pe instaled vonght and in level anag st
be firmly ana rigialy boited 10 the ﬂoor and concrete supporis.

The switchooarg shall be Cor‘*o\mcly ereciea as per manufacture’s
mstructions and as aoproved oy the Trgineer. Loese nacts alspaicnea by e
manufaciurer snali e irstaled ard connecled as per assembly arawing
orov.ced oy he rurliacrurer. Any osalely ockrg Ccrovded by o
manufaciurer for safe ‘ransportation shail be released only after the
swchbogrd s erecied m oos o,

Tne mcoming ana culgoing cables sral be connecieq as recommenasd oy
cable manufacturer. The caple armour shali be connected effectively 1o
Ground.

Tre SwIlCTDOQC BoayY $NG De conrediea to earh as perinstructions given -
secton "Eorthing” of these specificators. The Switc h@oorc sncll pe fosted

cc-“:’ﬂiss?o'ﬁec: oore oreserce of tne Sroareor Tre tes’s fooDe corrieo
oJ' snal’ pe tested nofore ororgizing s per nstructiors contaired ino e
aree 'esf.:‘g_’; Cof oo § ators of oo !

‘hese soectications.

ANors, secTor B

R
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SECTION-E- 3
LOW VOLTAGE CABLES AND WIRES

1.0 SCOPE OF WORK
he wok wnder *hs scope conssis of supplyirg, nstatiation. testing,
cernecting ard commssonirg of @l moteral aond services of low voltage
cables N‘d wres and ‘he accesscnes os snecified herein or shown on the
Tencer Drawngs and giver v the il of Guortitios,

The Cortroctor snal arscuss e ewscrical sayoui wiln ine Engineer anao
coordnale ar site win omers {or exaos rodte, ocation and pos.hors of
eleCncaInas ana equiDmen’,

e LY CODEs GUd WS WD GOOBSSCLES SN0, LSO Compy win troe Gerea
Specicators for hecca Warks, Secior I ard with olher relevart
provsons ol e Terder docemen,

2.0 GENERAL

Al muthicore ard sing'e core wires for light circui's, sockat outlets and circui's
ocera"ng un'c 250 vo'ts shall he 300 / 500 volts grade. All single core
sheatred cables shall be of 450 / 750 voli grade and upto 50sgmm anc
apove sholl oe of 400/1C00V, Power caoles for main feeders, main to suo
main {ecders, powear equipment, etc., armoured or unarmoured shal e of
600 /1000 vaits graqe.

Armouring of coies snal pe aone with appreprate size gaivanized siee, wire
as per caaes,

Tne conauaios snal be sirarded o sold, hige conduciivily, sof* arnealed
copper, Corductor of singe coe cables shal be cicular, whereas o
multicore cables may te creular or shaped according o stendard oractices
ard codes. The PVC ‘nsuiclior sha'l be extruded with a PVC compound
havirg agood flexibility, resissfance to aging and ability to withstand *he
armpient temperatuies as given in Geroral Specifications for Electical Works,
section £ of inese speciicanons. Cable snoula e capabie of rarining 1 25%
of fullload cureri witncut any aamagae,

3.0 STANDARDS

LV Caoes and Wires seda compy with Secior - = Ciause 3
artcuiar refereroe shal be vgde 10!
BS 6004 / 6346 PVC insuiated cables for ighteg ard cower,
BS 6744 PV insylation for e'ecitical cables.
BS 4340 Zopoper conductors
BS 6500 ~sulcted dexble coras,
— Any etnes staraad relened 10 N apeve Slanaciss or rese specications,

(ol
HA
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4.0 MATERIAL

4.1

4.2

4.3

4.4

4.5

SOSRIT Ergg. Ao

General

The power griing and ConTe. canies shal oe Turrished ana inslaled
N oaccorcance wh he ragtes ard requirerents srowr or the
arowin

Al Caoies sna. nave prase ideniificanon Coiours on insuial |o” of eaan
CoOre. The Coicur code o fhrae pnase crcolis shall be red, ye'low ang
blge for phase corduciors and olack ‘or neuira! Comucb’. Whero
msUlated earth conductor is installed, it shall have green coiour
insuiaiion.

Sng.e prase c[*c“"s snoinave insu.alon o red colour for nhase £
ook coiou for el ard green co'ocur for earth carductor,

DC citeults sNal nGve NsLICHON QF rea Coicur Tor positive, o.aok

CC.OoLT IO T 2OOTVe ara groeern RO SISO LA & It SR O
T v ede s e by s by e e e e e e et Lerm o mrdeeoe
e erons ot eaeh enrct™ o CrCoeTe O Clired o IMGLed CSooles

shail be prooery morked for o ok-wise Qnor Arth Coaewse SCaueree
O COre Colars.

Cables for Conduit Wiring

At caples / wiring ‘'n corcealed or surface mounted PVC or stee:
conduits shall be single core PVC insulated of specified grade ana size,
Jriess specificaly shown on the araw.ngs ar given in 30Q.

Cables on Surface / Concrete Trenches

Carles for distribution system 1o he installed on surface, in cable duats,

Irconcrete rencaes Or onorays snar be singie or muiticore 2vO

nsaated ana PYC snecthaa ol specled voiuge graae anc size,
coss specticaly shown or fro drawings o given n 203,

Underground Installation

Caples for laying directiy Jnaerground snall be PVC insulated, PVC

S"eor‘"DG ana armcdred wih galvarized steel wire. Caoes oy
sicled nounderground ducts / pipes ard mecranically pro‘ectod

*'*\”’ end 1o end sha! be PVC nsuiated and PVC sheathed uniess

specifically shown an the drawings or given in 30Q.

Cable Accessories

Al cabe accessorios shall be orovided for the complete cabling ana
wiring system without any additional cost unless specifically menﬁoned
in BOQ. These shali include but not imited to ine items such as saddie
Ciamps, ‘xing crannels, cornectors, cable joints (where necessary ana
apcroved-by the Engineer). cips, lugs, ‘apes. solder, identificatior tags,
sushes, alands, ete.

o Corsuiton, roqo 24 0 55
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. 5.0 INSTALLATION

5.1 General
Whe b cv otos e oortactor shall test b
cao.e o d o cottouhy, @b b nhases of frase
Qna cammonicoie them toQ rep(r-‘ oot Trgirent us o Der

recommenaa;onrs of ire sianaards accoing o which ke cone
manufcciured,

ihe cables shall oe spaced by cailegonies ong their entire iengih as
wel as upen penetration nic buiangs and in their interiors, according
‘o tne folowing rated voltages:

- 0 om oot leost between o callo carying VXV - 30KV ard otker

SeloNEls

e 00

- e P P ey e , TR ALY
FoCTT o ens [ SO G YO TOges sotwWoer oo \."
;- et : P
[N aTasyy e em Car e et e e T Y PN
. Juu‘/, wi il [P . L v I DT a0st DOTwWeEC i

CGOC COTYING VOIHTHeSs Swe TG S0V ard feenrere o rose
DOSSIOIC Lard (rounead.

Al nstallaticr mcteran, i Qoour, Toois ang  aooessones o caoie
mstal'afion segt be furnished by the Contractor. The caole ana
CCCesss e< 5“0‘\ be installed os descrbec n cccordance with roso
specificat'crs, arowings and marufacturer's instructions.

5.2 Conduit Wiring
ne wiring frrough conduit shain oe started only after the cordu
system is compieray instaued and ail ouhet ooxes, juncion boxes, elc.
are fixea in position. The filing rate insice e conduits shal not exceed

50 %. Cables drecily embeaded in the masonry are not accepted.
re wires shall be pulled in condult with care, preferably without the
vse of ary lubricant Where recessary and if gpproved by the
Engineer ‘he ccble marufacturer's recommended iubricant may be
wsea, Where several wres are o be installed in the same condult, they
sran e puied fegether g'ong with *he earth cornductor. All wires of
same Circuli snal herun it one conduil,
Tne wires sNal 1or be bent 10 a racus 1ess tharn 10 fimes he overd,
diameter of ine wire, or more i oiherwise recommendea oy e
monufac urer,
‘he wirng shall be corlirLous befweer terminations and looping-n
systenn shal ne folowed ‘moughout. Any joirt in o wires shall not noe
clowed The wse of correctors srf?" ooy be ollowed of locotions
WIEere oonirg- e e cansent of the Erginesr sha!
Ce requires for Usng Connecion. Tre cornector snal he c-‘ LT eloNe.
NG Naving porcein oocGy  witth sLunken scrow  fern w.n e
cornector shar De wiappea witn PVE rsuation fape afier s
rsralatons A minimum of 150 e exira engin of cabie / wire snan oo
orovicea at eoch fermiratior o fochirate renairs in future.

. I L - ,,

FCRETE~gn, & Erv. Do ~sUant Page 25 0° 55
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53 Cables on Surface / Trenches

AT cones o retarior o sofnce of woth ooluon, ceding, renones,
etc., sha” ne “xede re surcce oy reans of gaivanized sieel ciios.
socured o aster chorral us g sutteble stug plate, nuts and washers,

Tre ergction of cavles and paositon of support shall ve agreed oy e
Eegineer on site, havirg taxen nto considerahen tne aozcessipiity of ai
ucr routes. These sh \JI pe so orranged tnar cche crassng one

anoner be mirimized f cannot ne avoidea.

Caves shall pe fixea mrougnel’ ther .engin Dy means of approved
saddles, cios, erg,, at evory 600 mm verlicaiy ana 200 mo norizontcy,

Cables ard equipment fixea fo a puiang fabrnc, e, DrICkwork,
concrete, etc., snall be fixed oy means of agpropriate fixing cevices,
e, Raw bois, Hilll fixing aev.ces, eic., or o'Termriveiy by means of
sultabie fixing aevices cast ar site, e.g., concrere nser's,

Conrtracior shai ge resporsic.e for a0 ariing of steel werg, oricg wo'k
and masonry wnoere necessary for (ixng COmos ana prockets ior
SUpDOrts.

Canies shah nal oe ooied I:"..'o caraat ont the corndus systen has
Ceen compieted, Clecred ara iree on cosiruclian and srolp ecdges,

itsnal og ersured '“O‘ conauil sysier s clear before cable is draowr in)
caplessnan ce outiric cordaits n SL, ch o manner thot there Wil be mo
CUTs O gorasiors toTre cae nsuation, nretective hra'd ard ocke's
Treresnall be no ineir fre cor C"LL crs.

aoroe o st
+i

o~
5T

P L1 ¢
ORI G 0

e 1 S N S TS RN I . 5 ]
caces she' oe Lsea o esietaticr of cobles i defired
e

N
s

LTS

Gregse or other 'rj Lorcants shal rot be usad in oulimg cables,
The cse oftale orner iniricus lubricarsis nermissible, f desirable,

The rymber of wires instailled = any conduit shall be such that the
resultirg space fac'cr does rot exceed 50 %. Spliced wires shall not be
oulled through conduits.

Al condult wirng shalt be camed out In the loon - in orinciple fram
outlet box to outlet box and in no circumstances snall icinis be useo
except n fixed base correction olocks housed in outlet boxes.

‘e vertical clearance between two adjacent cables at any ooni s 50
M minimum. Common modnting, channels are to be furnisned for
caole along e same rodte. Tne Contracior can olfer allemaie can o
fixing arrangement, wnicn snaill o aoprovea by the Engineer oelore
commencement of insrarlanon. :

TNE Wil Crossings waere ne OJiaoo! Canies DENeAIe N ine Su.a.rg
shan oe carefuny cnstruciea oy means ©F polvureinare ‘oo e
Coniracior snea 0 Ly responss e far e serfec: Tgriness of o

B elats ch‘_
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cobe perelfraticrs,

54 Underground Cables
The Confractor snan pOar ara axe specia core o prevent Gny
damage ‘o exsirg wnae groena focales secrr as under grourd

ey e S, r caemt s T I ey b e [E o i
pPingG, CaDEes. Toununlons el ho Corracion shal notty e

Engneer of ary aostucton eocountered ara shal orovide orotectve
SADDO O rermrova o‘ s aobstuerors as instructed by the bngineer,
Excavationr oc_‘cco*‘f o existing facthites. such  as foundations
manho'es. ducts. unae” groura pipeines and paving snail De oracea
and / or shored aronery 1o orotec! inose facinies dunng excoaveron
anc construcron,

. P M . o it Iy £
: eleRciile sournose rat cut lergins o
o~ o B I § ato. P Ty e - L '
sanes soo g ow onelt 3% oe e the ~easured ‘eralhs between

. . L
el al e Rl
eremTaTars.

Canes, whelner imsianea under grouna or in COncrele rencnes, snG
Aot De pDent 1o a roaius .ess inan 10 Tmas e ciameior of ¢ ‘e taoe o
as recommenaea by e camie mardiaociorer, wricrever is migher,

Al cabres shal be morked ot least at cach end, switch gear and
eqguipment termnataon, where cable enter or leave under ground
cab'e trenches or charneis, where cable rses from one levei 1o
ancther, at 30M infervals with predetermireda identificalion numpers,
by means of propnetary non-aeteriorating type, PVC, neal shrinkanie
sfrap-on fype or eglivaen, for the wcertification o' cable ana clreuil
Tnese shall be nae: hv mareed with cabie ~umper ard secucly fixed
o ine coble. Where conduclors are et 'o be terminated H\/ cnother
ooty or leff fo be conrected later, thev shal be idantified. The earth
cont'nuity conducter shall be laid in the french with the caoies.

Cables entering the auildings snal aiso D¢ Qic in protective pipes. ne
protective pipe ends, affer nsialation of cobies, shal De olugged
i

wcter lignt by imears of oolyurethara foam / Dfumicrzed Hessar o
eqJuvalen method as anprovea oy fre Engineer,

55 Cable Termination and Joints
Cables sna'l be terminated 1 a saie, Nea ard Gpprovea mars e af
ne asscaiated equprment, noiLaed Tnat erectea oy thers

Compression lyoce correcions {ugs, shal pe of the corect sie and
pproved yoo o tre corduciors corcerned. Comprassior fools sha'l
be supoled for soecfic use ond shadl be meirtained in good order
After compression the conduator ard ternmmmal shasl form a soiid mass
ensunng good coraJching properies and mecnanical sirergir
e T e e e COIMIBIrESSION io'mu‘q SYSi@M used IroJdgnout fhe nsia.aton
aporoveo Dy e Owrel o nsenrasen ot ve tefore Use.

o

RN fa - S - Tl em o - - b 3 T ~ .
he Conractor st te respensitle ‘o o dritthg ard RSSOy

aonitg ontres whero heso have not been orovideao by others

SCRET Engg. & Snv, Consullant 1(Jge 27 ¢t 55
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Wher ')mm‘rmr cames pacr to fing ganas, the giand marsiaciorers

TeLChOTS FOr CUne DreERaraTor s oo coservea. n ool sases weore
ar~oured c:uo‘es s Used. care shalt be taxen o ensure 'hat tne lay
of ine armouris menicinea after ine g.ana s completely itea,

Terminatior ard oints shall be suitably insulated for the voltage of ihe
circuiis it wnich iney are used.

Every comprasscen joir! shal oe of a *voe, which has been the subiec!
of a test certificate as desarbed in BS 4579,

Cane enas, woch are ot termingted imnrediatey affer cutting, shall
he sealed effccrively o orevent ngress of moisture ana srai oc

e P S TR
oroTeleea o SO le o [ R R

For al caoies anove 6 5g. T In seCion, O sensiart’ar mecnar ¢
Corn s oG Drovaen o oootRrassor o tyme L@ oor socket sehotooe
provided, A o equprert, cabie sha'l e nstaliea and ter~imated so
NG RO STAIN 5 IMDOosea o8 e SOD.e OF iora and Gue .owanoe
oocautter re oo of vinratior, A gll fermingtion ar o arn'e
leran o tail shal e loff

e te
d S

Wreare ‘o'nis 0 cab'e nonductors and bare conductors are reauirec.
fhey snal e mecnancary and electncally sound ana ey srai g
acoessce lor nspecion. Lonts o nor-texb e cables shal be made
either by soldering or by means of mechanical clamps ar compression
WRe socke:, which snal securey retain il the wires of the corducrors.

Any icintin flexinle cable shall be effected by means of coble coumer
Coble coupiels ana Cornecions sna i be mecranicaly and e.cc ey
soura and shrouded - oretal which car be earthed. Where the
apoaraius fa be conneciea require earthing every Cobie Counier snas
nave adegucie provisorn for maniainng e\Jr“w continuity.

Cables of AC circuits, i.":s:-:;iie(- n 2VC or steel condut snail awaeys ce
so bunched that tne cables of i phoses ana the reuira' ceordudion
any) are contamed it *he same circuit. The cutdoor apparatus snal
norma.ny 0e corneciea by mears af cabies with condul termnaton
dowr ‘o ocbhou! 30 ¢ below ground level or cancreie foundation. The
congult shall be firmlysecured down to ther penetration info fne trench
or cranre.,

D VU S B T S .
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SECTION -E- 4
CONOUITS AND FIPES

SCCPE OF WORK
The owork grdor Ui oscope Cconsis's 07 suntiying, insieiation ana
cormissionitg of of oo ad servicos of ne comorere Conauils ana

Dok s sne o e gna H o showr or the Terdor Drowinas and aiven n
D8 5 50 c she a d
he 37 of Gue 5.

e Corntootor sna’ gscoss the electica ‘oyout with the Engineer ond
-

— o i - S “e RER. . L = e, 4 ! H - T £
Laeranoie atoste w, O oroexall ou'e, cocovon and oesitors o

EeCncal nes anc eoL oo
e Conaty ane Figes Wit JUCesSTRs 300, G0 SoMny wot re Gerern
Sceciicanons for cieciica, Works, Secior oo ara wn o'ner reevan:

provisens ©oF the Tenaer ancLmeoern,

GENERAL

The ox'ert of works shown or e growitg doas Nt naicaie the exac:
nostior of carduit and poes. The Contractor shall ensure exact locator and
oute of condu™ ara coes ' ocoorditation with other senvices drawings. s
serstereguremer's ard as arected by e Ergineer.

ne quailty and materias for the cccessores of conduits and pipes such as
sockets, elcows, bushings, bends, inspection / pull boxes, round boxes, ofc.,
necessary for tne compienon shal be similar ‘o ithat of conduit or pipes. Al the
accessornces snau de suppiea oy the Contractor withaut any exira cos! and
deemea to have ceen ncluaed in the price of conduits / pipes.

STANDARDS
Pipes and Conduits shail comply witn Section - -1, Clause 3.
Partcular reference shall be made 1o

B 31 Stee! Conduit and accessories

55 '378 Ca'varnized ron Pipas and acceassories.
BS 3598 FVC Pioes and acgessores.

RS 4407 "V Corduils and gacessories.

Any Cheer standard referred o i above stardards or hese soecficariors.
MATERIAL

4.1 PVC Conduits, Pipes and Accessories

e PV Conauiss ano ACOessares o untng i powor <ol seon
pe furnishea oy ne Conracton as snowr 7 ine Qiiwings of Givon
BOG. Tne PV nenas snall nave enargec endas o receive condl
without any reauction i tne interma diameter ot joinl. Manuiociurea
smooth berncly shciteused wherseondMTthangesdirection~Bending
of condauits by heating or otherwise wil be allowed in specicl situaiions
only, forwhich *he consert of *he Engineer shail be reguired. The use of
sharo 90 degree nends and tees will rot be allowed for concealo

wirery,
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4.2

4.3

4.4

e roona VO Lnahon noxes for e g oo ooty s
et . Cenpie et g .
LT R Ensons o gaNe e o dent

. .
: PR e ey
G4 G

ST arersons of

LUTCLOT DOXES TOr WAl Nt DO ST 0L ave T
Mo aameror ana 450 M et ROSTa Lnchon Doxes sho
rov.aaa wiil One piece oakedin cover pate fxed o the nox oy
F ;

MEeans OF Goivan zed sCraws,
The »VC pipe snai be rigid and snail be minimum D-Class (working
pressure - T2 g/ cm), umiess omnerwise siated on Drawings o 8ill of
GQuantties, Where pioe changes areclion, marulfactured smooth

oroointng

peras shan Do usea. - ol oipe. al precauticrs ard
CIOCEGLIEs recoemmendaes Dy marviacciorer sho! oe ‘olowed.
Steel Conduit and Accessories
AL COrGLTs snG. e of teavy gawge 6 SWG stes, mansiactoren ona
®STEC T accorcorce win 'ales! re’evant stanacrds.

¢

Ne Condget SN ©
pairt ang ”:s”@c r. frst Wo Y 0'GeK
e of I‘eavy ename, wricn shait ne!
anc nara g, fach condud lengin
enas ana a i .emﬁec couzng ol
orovided af con termiraiion fo
puirg operaton.

pioteciec oy WC DOse Ccoals of rec oxde ar
erama. paint, The coc.‘:ng shc.
iaxe ar crack durirg insfalction
sran be furrished with threaded
ore era. Soft metal bushes sr“c' Le
prever! domage to cabe duritg

FO NN

sLmChon Doxes stan oe "3'3 Tt sLare,
TN as reaured tor aocorerodating tre nunber of wires,
e ,u".c"c*" Cex 5nal oe Té SW3 shee! steel provided with art st
pant ana firish eavy Diack erartel pairt. The cast rar outes
ooxes 'or ignt ponis shal be round naving 50 mm dicmeter ard 43
T aepin. The aosove dimensiens are given as minimum only, and the
exccT size snall be determinec by ‘he Conftactor keeping in view *he
ase of installction ana maintenarce. Al autlel boxes ard junctian
Doxes shal be povicded with ore nlece cakel'e cover plate o su*abe
aesgi.

~ie [y + I 243
T | e mﬁv-\ sty 3&

~aving
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L ..
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Galvanized lron Pipes and Accessories

The Gl pipes shal be ga'vanized fort rsde and adlside oy ho! din

gavarzing methed. The pipes skal be free from stains, burs or anry

ainer celec’. The cccessories for G pipes shall be gavarzed from
rsice anc oulside. The cordult snal be NPT ‘hreaded, with ot east 5
C?’D ere threads and assemdled wits TEFLON fane

Inspection Boxes / Pull Boxes
The reciar: CSIECHDT Doxes

T
G T
CEOVY GUoge. sheet sieel havng o

o pul boxes sha! be of T4 Sw
onles Wt C"*‘”Tb'bﬁ”‘c**e“*"”‘?’“m‘““““‘“‘““‘

[ s DN T ,\ TR e S PO S -~
ooreceve PV concilt witk force Tl box shal
“ s ; ‘,.,—4< er-gp\ﬂ(_\' ..,:‘.n SR [ S
ERE S, @t N sector o
\—n\i‘. It T A e e oy sy
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4 of e cable. AL conceaicd yne Nul Doxes snas have a wh'e DasTe
sneet o opp”oprio'e sve fixew o ing Dox oy means of gavanizea
SCIEWS,

4.5 Adaptable Boxes
Adaptable boxes st e made of 16 SWG sneet steel pox, painfed
ana fnisnca o oihe son e qualily meight DsrnbuTon Board. Tre
poxes shal be 50 o e deth ‘or conduils up ‘o 25 mm diameter, 43
mo e odenth for cotdots un to A0 e diameter ana 87 mm in deptn
for conduits up to 50 mmir diameter, o conauits —ore itar 50 mm o

IMNOL De TWo T meEs Tre morrerern,

HOMeTET, fne Ve e

4.4 Conduit / Pipe Accessories
BUSNCS, UGS, Glaras, ¢l snai D ol orass ana ol mma e pushes srd
ne of ong hreaa goter. Covers for Doxes sne De screw Txed and
Trisned as e boxes. CGoske's sha! e ffeg orly when fimish s
galvonized ur'ess o'borwse snecifiad.

4.7 Cable Trunking

Wrere requirea. wrirg snal o ne L - roi-dpped govar zed [atter
abreoaticon! sheet sfec! cable tunking of the specified gouge
complete with all fittings ana occessones, manufaciured and instaiied
in accordance witn 85 4678/NEMAL ine rurking snai be cansirucied
with return flanges. Trurking covers shall oe secured by anchored turn-
buttons ard loc! mg bars and miricum length of individual sectons
snall be 2.44-m. The trunking shall be suspended/supporied from the
structure at maximum 2-mintervals witr srraps and hangers fabricarea
fram mirimoem é-mm dic 0GP boars, or sugported by angle-iror
Crockeds,

Conduit arps from e frondng shain aso oe supported with norngers.
Qoiory made CoNreIans snal oo gsed ot oints,

Junctiors fee and 4-wayl noomu't compartmert frunking snoll oe
douple deotn fo avod reducton it caning space. Cadie in verigo
"Uris sNai De sepporiea oy COUOTGICKS, DOngs of ordgirg pieces. Fro
corrers snal oe provdea af each Yoo 'eve . Allowarce for exoarsior
sho' be incorpoera‘ed.

%or ding irks snar be provided @ eqcn jont and securac oy screws,

“d's onoshockoroot wasres, The hondirg nks shal make contac: with
e metal of the runkicg of Sithng, and continuity sha'l not depend on
corract through the screws, nor on removal on sie paint finisi from
ferrous mena.

5.0 INSTALLATION

5.1 PVC Conduits - Concecled

e
et ERetolate T A TO NG T- R el ST I Srelatul=

e Yoot wo L court, et
Al ot citts and berds, PVO lontng soiutior as marufactared oy
Pacstan 2VC iimted o aporoved eauvalent must be usea o

o]
53
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SIrEnNen ord 1o sed the join”,

Marfoctured sthoo nerds sho oo usoed, Bending of
CECTTOG O OTTeWEE W DE CUOWES T SBRUIC STLRTONS QUi for we e

e Tarsert of Tt sty

.
N

Cends ond Tess wil not be ¢

The conduit shail have o minimum of 38 mm cover of concrete. In the
reinforced cemen: concrete [RCC) waork, the conduit shall be ‘aid
cefore pourrg o Cf‘r‘-c‘re*e. Lrhaar e creumstances shal' chases be
mace - otre RCC stucture for conceairg condu't and accessores

afier courng o corcrere. The concre'e sne'l be supported on ‘oo of
nottom reforcemen: of slap ana shali ne firrly secared by tieing to
the reinforcing steclin orcer (o avaid being disturbed Guring pouring of

e d
cancrele,
Al T e LOXES o ~ WP o TR N LT ThaT e
STRMIOL TRV IRy 2

Where conaults novae o be conceaicd it cement conarele (GO work
cfter concrefing. o n block masorry. chases shal be maoe wits
aopronnicle oc’s ara shal not pe maae deeper than recuired. The
conaun sha’ o pe fxed frmy It the recess and covereg wiir
cement corcrere Tikigte o nave o ' egst 32 mim cover belcre
piastering. ine work of curing in the cement concrete work or biock
mascnry wors shali e coordnated with the civil work. The Contractor
shall obtain approval from Engineer tor the roule. fo suit the site
condilicns pefore starting chasing ard cutting,

e T R N S L B TP T Sy oy T e PR
RIS vl o lallte: Crans oot e tre Swircrnoora S s oL e

B3CCIC S wnowr GG aico Yy ar ne arawitg. The excc! :
locatiors cf the termination seral e coorcingied wm the Switchooard
/ Distribution Board o be installed. Any exiension of conduii near ‘the
Switchboard / Diskibuiion Board 10 suit the site condition shall be made
without cry exlra cost. Corduit ends pointing upwards or downwards
shail be procery olugged 0 oraer to prevent the ortry of foregn
Maencs. A OperiTgs rougn whor concrele may leak st he
carefuly vugged ara boxes snal be suitcoly protecied ageinst £1.7g
with corcrete, At gl termination of concrete, safi bushes shail be fixed
o prevent sharp edges of comduw’ ends from cutting or damaging the
wires or cabees to be pulled hrough them.

e entre corcult sysiem™ sna. be insialed and tested befare wining s
cared out A y cosiuetion iound shal be cleared by use of cutting
manarel or other approved aevice and the condult shail be cieared
out before the installation of cable.

PUll ooxes / adapiab.e boxes snoil e provided in cordu runs
whearayer r@c\':recj S fgcjlifoae D-L}Il'rwg ooergter, The rwvc\v,ﬁgs ore

IoNalale: nwwrv.n e T e e oy e ey lolate] \‘ﬂd*\w
Gogra [ ERORRGRE g SR & 2 00050N 5 G

[ e Lo e '

~
OCXes O QUCDICD @ DOXOs. S OWEeVe Thase snal Moot re oW
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reguremarts:
Pull oxes.
Forstraight runs 1ne spacing snal not be rmare thar 30 moors,
For runs wath one 90 degree terd. the spacirg shal not be
more than 15 metars.

- Adapicole boxes.
For cenduits up to 25 mm diagmeter, the boxes shail be 50 mm in

depth,

For conduiis up ‘o 40 mm diameter, the boxes shall be 63 mm in
depin,

For corauits up fo 50 mm diameter, the boxes sha'll be 87 mmin
cepipb.

Wrerever the condult iongths cross the expans.on o' nt either along the
columr or sab, suitabie arangemer’ snall be provided so that wher
‘he cordull lengths ir ine expansian joirt are stressed, the condult
neitner develops any cracks nor breaks down,

Bending, off setling and similar operatians shall be performed through
trhe help of proper pending focl to give o perfect bend of required
angle without Desha ping of conduit to the least.

52 Steel and G.] Conduit
The minimum size af conduit shall be 20 mm.

The use of solid or inspection elbows, bends or tees will not be
permitted and 120 degree bends shall be limited to one between any
two drawn-in boxes.

Conduit coupling joint shall not be used where conduit enter spout
entry boxes. Conduit running. joints shali not be used where conduit
enter conduit boxes or spout entry baxes.

Equipment that is required ta be remeoved for maintenance shall be
provided with condurt unians in all canduits that entfer such equipment.
‘he use of conduil nipples shall be avoidaed as far as practicable.

All canduits snall be cut square and reamed at the end. Al conduit
ends and the nside of conduits shall be clean and free from burrs.
Where bushed spouts or fapped holes are not provided at conduit
rermination, the conduit shall be terrinated in o flanged socket and a
smooth bore brass hexagon bush, with a lecd washer fitted between
the flanged socket and the ecuinment ar box.

All exposed inrecds and parts where the galvanizing has become
daomaged shall be thoroughly cleaned and painted with galvanized
paint, the exposed conduit ends shail be capped ‘o pralect threads
from being domaged before irstalling cables.

Repair painting shall fake p.ace before any making good on site or
bulldings is caried out. The ertire conduit sysiem shall be checked for

SGRET 2ngg. & Inv. Censultant,
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m NAGY L ST S, E ASEIL ATES Fan alar

Singh Assembly

Government of Sindh ~ Technical Spgcifigc?ion Electrical Works
Co SOYCANY GOSCTVELDT TOLNG NG L0 TCTOvVen wiinay T Sl tan T
e SIS

Tro corde sysiem shal be nstalleag empty wilh an 26 SWG steel wire
Grawes INrGUgn tne ConNauits 1o pLLanyg Sf Caoes. Loints in undergrowna
COrdies $U0e e avauaed Of reauCed 1C e absolute minime .

Whene aalosiable dios are used they shal be so adjusted that threods
cutwith them snail be ine same aapths as machine made threads.

Tre uvse of mardiacivred nenas sha! pe avoded and instegd smontr
pends sha' ce orovided by usrg appreved type of cending togls,

FExiDIe steel congulls shail e insfauea at ai peinis 1ocaiions wrere
Lexic e Cernechor srequred, s aqecioa Dy he fngineer. The fexn'e
cerauts wrer used, sha' be protec’ea by exlernal PVC sheatn,

resisiont fo ol darrageas,

Gl plpes 107 Jnge! greuna iNsTaaalion snan ce given bouminous pans

ot vy e s S e T P [ ‘ K P
COQITg Crowinleow! ™ SL'AQo e NCRe 0" .o oe'ore g ¢l or.

53 Fixing of Conduits and Filtings
Conauits in process Lnits and on steel wora wiin U7 ool type fixings.

Cordos o puidings shall be fxea with gaivarized distarce saddies,
Where a number of conduits follow a sirgle route 1ney may be fixed 1o
miicl steel oracxels,

F . e . B ; . - e ey ~ s - - -
Cor@os sraL e sLopured on D0t verTcor 4rg honzonta! rurs as
L] .
O Ows!

- Cerduifs size 20 mm and 25 mm maximum spacing of fixing
V000 mm.
- Conddlszes arger thar 25 mm spacing of fxing 1500 mm.

Al' condu! boxes that support fitings srall be securely fixed. All
conduits snall be fixed 150 mm before ana after every right angle or off
sei. All conauit fitiings ana equipmen’ shal e fixea true and lire ab'e.
All cenduit bends shal be made with an approved condui’ bending
machine or hickery. The radius of curvarture of the nner edge of ary
berdsial not be less than the ‘ollowing table:

Conalitsire QU

20 e 132 Netless thar T30 e,
25 mm! ) Notless than 150 ~m,
32 mm -4 Notless ran 200 nim.
IBnm | NOTEss ihar 255 mim,
50 20 O ess fhon 305 meee,
FG e BT Netless thar 380 moe
82 mm (37 Notiess than 460 ™,
ROV RN ST NOTESs ar A v mim,

IRrTERGG. & Irv. Conse tan
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rootd cordo T stua-Lo or kick wine through cornrete erve'one
> oexiendea mr*irmm*- of 150 mr goove grage ang
Gioy DIaced 1o prevent sNTing Guing Concrete pounag work.
TETE BTVE GNE ST exterg ot 'east 74 o above grade.

L eI0IaIeh ’w‘ 1ge ,-‘- r“]()r"\ _\‘/\r‘ | 'ﬁ(, m1 1 n\lm.-m\’.,q dGD”‘ 120 rrm
from ‘inisned floor |<,vc ire Glopioes / conauss srdi pe nstaiea at @
cepin of TG00 iy megsurec Ton ne op of size ic tne

e

5.4 Location of Conduits and Fittings
Jeicre corduiis are msiales, coritmator snal De goloired trat the
condut oy te rd'aled T the! noston,

Doyt R f o : . g S E R —— e .

POTTCLOr QUernon sha ne oven o e ocoten o Conauls o
LR P=R et e PR, e

orewve e gcement o neQQrGom CnG CTOes: ways.,

CONALITS SAC DE IQCGTEE O ave G ODSTLCNORS, FUrmaces, et nes Gnog
orerpaes ot tgn teroeraie.

Condult snal rot be lacatea man 150 mm (§7) wiere i runs paranel (o
Or Crosses not suricces, Lnaer grouwra Conayit runs sral 0e Kent o
minimur M o't momber ard 'ergth. Conduits shall not be recessed in
fair brick work,

oraw Doxes sna’ be so posiicrea fo enable the cabies 'o he drawn -
easily. The boxes shall not be 'ocated ' ‘e comers or other suck
ocahions and shal pe positioned o aveid tight bonas, pending ana
CATE <NKs.

Conduits shall not generc'ly oo iPS'Oll@d having a greater length 12,000
mim (40 leet ) between draw-in poxes,

Cordut enttes shal wherever onssinle he ocated in the boftom of
Doxes and equinmaeni etc.

[N

CConsaitare, Page 35 of &
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. SECTION-E-5
WIRING ACCESSORIES

1.0 SCOPE OF WORK
Tre work  uwncer ris oszope  conssls  of osuopoying, nstalletion ara
cormrmissioning of all material and servicas of the complaete switches, switch
sackeis, etc., ana miscelaneous tems as specified herein and / oF snown: on

i — s - i it e b HLA PP
e Tender Zrawings ond rpves re 3N ot Quarttes

Tne Coniracion sna. GisCLss Ne eoCindcg. Oyod wiiih Ing onginger ana
cooreote ot e wih gtrers for oexacs oote coaticor and posittors of

elactrical mes ana eqauipment
T owrng GocessoTes sa’ oiso comoy witt the Goeneral Specificationrs for
Eoctical Works, Section - L - ana with omne reievan: provisions of tne Terde

ancgrent,

20 GENERAL
The OC@Tons GF e WG CCessiy es sLOT S8 sokers, switcres ol oo
‘ontatvely shown o the arawings. The Controctor shail ersure exact positions
ro 10Canors of winng  aocessoies 1 CoDrQaion with Qirer Semvicas
Growngs, s per sTe regotements ara s drected by the orgineer Tro
Contrgctor shall be responsinle for prover ‘uncioning of wiring accessores
cierinstalation ana Commissonng.

L)
3.0 STANDARDS
VWO QCCEessonas and MYsCearac.s oty o ooy win Secton - B
Coouse 3Parrcularreforanca ona' bo vrode o

(%)

67 Celng roses.

T3A307984 3N fusen plugs G Lrsswitored socxet outlets

3

35 7 3¢

35114 Two ¢nd three torminal cellirg roses.

35 2135 Capaciiors for radio interference suppressior

38 3676 Swhichiordoesic ara siar ourposes.

35 4934 Salety requirerrents for electrc fans ard regulators.
85 5060 Ferforance of crrcuianng fans and ther reguiators,
ther gto

rstandard refered to in above stardards or these specifications.
4.0 MATERIAL

4.1 Switches
Switcras for conoing ight ond fan po'nis shal pe single poie, ratec
for 10 Amp, 250 VAC. The baody of swilches shall be made of poly
caioorate / urea witn wnite face plare suitanle for ilush mouniing on
sheet dlee’ oulle’ Dox. The swiiches shal De gong type having siver
tivned contacts ora operate with snap acran.

Foroocatons where switches ana for sneed regulators are instalec
‘ogether, singie swifches shall ce grouped anc fixed an 3 mm inicx
CIGSTC sreet sCrewec o G shee” stee 0ox OF cppropraie dmensors,
The g of D'otes or oute® boxes sha be mears of flat bead courter
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S it S et St e i S e e

4.2

4.3

4.4

45

RAGYE R S OIS, £ ASSOLATES [Pa~star:

SLTK IO VOTIFEN SCIEWS W e COan ©F Tre sTraw Tk Tls wite e
cofcoe oF e o'cte. Txcen® for swilches conto'ng light ooirts, 2l
sinigie: swilches for fans, soaxets, ¢, snak nave icentficatior symoos

SIS HeISTIte MESTS IESIV SIS

Two owoy switches shall oe usea to contro dighls from two aifforens
IOCATONS G5 SNOWR 0N INEe GTaw NGS.

Switch Socket Outlets

Swiich sacket units shich pe of figr pin Typc ond caniom 1o 35 1363, 13A
orfused o ugs GNa socke! outets. 2 ara 3 Pinraied for S Amps. or 7 P
ror s A ns. Suooy asscecfed o the bt of quartities.

37005 AMPS. SGCKe's $TG.L e oG Jed tyne Paving whle Dastc face
o 2 osles Dox of aoDoronTate
girtersors. Swich sockes shat hove shrouded live contacts suen thae
e earn pin s engagoa (o SOCKe Carin DEfore mMaking win e ve
contacis, Wrere spaecieq, re swico socxkel Lol osnah have soorg
cadec dust gt cover o macharica nrotection,

. PR : D v S eme .
7 s Tane o oL ORISR I

Sheet Steel Boxes

The outiet poxes for nstaiaticr of switches, far speed reguiators ard
socket outlets shall be 16 SWG sheet steel having aporopriate
dimensions. The baxes snal have suitable knockouts or weidea nippias
for receiving ‘he conduis. An earh termingl shall be provided for
coennectng af leas! three eart~ wires of 4 sa. mm. The outlet boxes shall
e given two caats of enirust red oxide and one coat of ename|
celcre installation. The boxes sha: De suitadia for mounting fusn with
ne surface of wal o on the surfcce of wall as may be reauires. The
oxes shall net be less thar 75 mem x 75 mm (37 x 37, All boxes shall be
water hght where instalea in the viain'ty of liguas,

Ceiling Rose

Tre ceiling rose shail e suitabe for 3 Amps. 250V AC. It snall nave
wnite plasic mouded nose piafe copper of brass termingis for
correctitg at east two wres ¢f 2.5 s mm size. The ceiling rose shall
have a caver with cacle inlet nole for multicore PVC insulared and

VT snentned caoe,
Fans

4.5.1 Bracke! Type
e oracke tyoe fors shall be satab'e “or ouniing on the weyl
arna suitabie for operalior sami-norzontaly. These shail oparate
satistaciony on 250 vars, srgie prase, 50 Hz AC. supmiy witn -
C%clerorce,

£

e sweep of ihe fan sna., ne as given in 300G/ arewings.

The fans shol comoly w'h 35 380 cs far as corsiructione
requiements, range of far speed regulator, siarting, oo

nv. Consoran Page 37 ol 55
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4.5.2 Exhaust Fan
The exhaust fans snail ve tnree biage iypes, mounted or fne
sreel/piasne situoture of s own, which wll be fixea o the
sfrucivre by means of suitable grouted foundation bolts. The fan
snail be suiianie for operction on 250 VAC with + 10 % 1ocierance.

The sweep of the fan shall be as given in Schedule of
Quantes/drawngs. Fars snal pe arrect anven ard suppeea
comoele with e'ectrc ~otor, back draft dampers and antfi-
VErmin screan. Tne Deatngs shail be ball roiler or sieeve type of
Detrarenty  LLorcelea and sedled fype, Whee's stal ne
heavily and rigidy constructed and accurately balanced both
stancawy and aynamicaly ana free from cblecioran’e
VOGRS O noises.

Tre fors sha coroy w35 O3B0 os far oas carsitLoionc
requirenen’s, range of fan speed, speed regulator startirg,

racio intericrence sient operofion and temperature rse s
concermed. For o festryg BY BLB as amerded %40 soo he
compliod with,

5.2.3 Ceiling Fans
ne cenrg ety sru pe sullabe o7 hargirg from the cellirg.
I~ese shall operate sotisfactonly on 250 volls, single phase, 50

Rz, AC. suppy win + 10 % toierance.

The fans srall comply with 8BS 380 as far as constructional
requirements, 1ange of fon speed reguaior starting, radio
nterfererce, canacitor size, silent opergtion and fempera‘ure
rise are concemea. For testing. BS 848 as amendea shal oe
CoOMpaea win,

D H e e r———— T Tl e e TR Tt YL L e el e e iy e S e £7 .
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g SECTION - E- 6
] INTERIOR LIGHTING FIXTURES

1.0 SCOPE OF WCRK
Tro owoOre Laaer s soooe corsists  of supbpying, nstalaticon ard
commissioning ¢f al martenal and services of the complete light fixtures as
soecfen rerg ang [/ or srown o e Tenger Drowings ard giver e B

of Quantities.

“he Caritractor shal dhiscuss tro elect ool layout with the ingineer and

SO TR DT W T O SeTV IES T ORGSR, S oteT arg noster s of

g fixtures,

Ther light fixtures with accessories snall also comply  with the Generdl
Soecicarions 'or Eectroo Woks, Sectoc - T2 ang owibh oiher reevart

orovisions of the Terder documen®.

2.0 GENERAL
Tre gescrotor of ‘grr Txtires nogiver B0 ot Quuartties, and statea o e
drawings, ana  relevant matenal are  descrnped  in this sector. The
getermingTon ¢ qualty s pasea on certfied ohoto-metic datc cove g the
coefficient of utilization, light distribution curves, construction material, shape,
Trish, operaion, oic.

Tre Coniracior snai submit two scmpies of each and every light fixiure

]
specified and obtain aperoval of the Owner cefore purchasing. The quality
, ardiirshes of 'ocal make igri Ixures [if mertiored in BOQ! sha'l be same s

fmat of standard manufacturer. The accessornies such as baliast, lamp / starter
~aaens, statters, amns, gritors. o'l for ab dyne of Ngrt fxiures sl oo o

Fhilps make,

Al fixtures shall De finished in standard colour schemes as mentiorod n he
reonJinoiore’s cataogue for raspcectve Fxiures, uniloss spec ooy gt e

‘e Soacifications, Draxwings or Bl of Quantities or directed by the tnoireor,

3.0 STANDARDS
Lgnting Iixioressha’ compy w e Section =0 Ciause 3.
Particular reference shall be made to:
- '=C 8’ Tuncior foorescent lamps,
- EC 82 daliast for tubuiar fluorescent iamps.,

zC LS Starters fon f oorescent 'ormas,

- [EC 400 Lamp howders ana stariers noders for fllucrescen: ampps.

- T nak Caonooios forogse 0 TL =P Merooty o Y st
VDO,
2 598 LYo es,

- BS 3&77 7 e Detargstoroe e uty e

AUy OTHET ST QGie relerec o above standaras or these specitications.

TGRET Zrgg. & Sav. Consultar:, Page 39 of 55
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4.0 MATERIAL

4.1 Fluorescent Light Fixtures
Tre florescert oot Pxiores soaf cove orns o-d batast of oroger
rating as snown an ine araw.ngs. Lacr ‘amp shal be proviaaed with

T .
raecendent corash

The foorescent lamos sral be fubular, 1224 /610 mm long, for 7L 28 /
14 watts respeciively as specified. The ‘iuorescem colour shall be warm
white Charoctenstes with an average aulou’ of 3356 umenrs [+5%) for
28 waltts and 1350 lumens (+5%) for 14 waits affer | 0C burning Fours.
Tre nalcsh st ne aectorit voe for 28/ 34 warts oaliost. A wirng,
diagram, wattage, voiage and curen:t figurc—:s shanl De printec on the

wy of the oa oyt

[ORpI0

The ot togens sT0 e STy Q0GT yne. The s oTeTs SR D 1 ow
type with rado inorderance squwessor /ooy-pass copacitor. The
Crerto o wireg of e fuoresce s o Ixies sho se aore wr e

resistant wires o rr“u marufactarers fac Iory Alignt Txeures shall be

.

orovaeo wt oowe TUCTn o overen Cooacto o gve a

powe facior of 0.90.

The body of the iuoresceni ight fixtures shall e minimum 22 SWG
sheel steel, cerssea. aegregsed, finished in hegr redstant oaint, stove
cnameled. Approoriaie size bushed wire entry holas, fixing holes and

soartorereas s ol e wovided, Comreaters soabk'e for corredting
2.5 sq. mm cable connectors shall e pravided for x‘upply Connaecions.
Areartthterr oo for conrectior 0 A SWE Conoo condulciorstal bo
provided.

The fant fixtures shail pe furnished with perpex diffusing panels ™ 040
opa acry U misTmu ™ osneer r'ckness 3 el aciystyrene ouvers o
metal grid louvers or mirar oplic reﬂecrors efc. as specified on the
arawings or n BOQ. nescuvers shal be secured firmly and in level The
polystyrenc louvers shall be wmfe Fag Crate or as approved. The
loLvers sral e n oresecion and rotin gieces.

Thecesgn Of  grt iikiure iy recess mourtng shal ne coordingied with
ihe design of false celing orior To commencement of monufacture.
shep drawings seas be subm tied for approve of Ingineer.

4.2 LED Light Fixtures
The light fixture shail be as stated on dr@wmgs and bill of quantities. The
ghriixiure snetone frisrea nostandord colors uriess otherwise stated
on drawings or *‘irecfed by Engineer. All LED lignt fixtures shall be of
Mrermavoral stanaard acd o quaily. The type  aof  fxtures with
manufacturer caraingue reference 15 gVER BT AR O e T M e s e

ora roa 0 of S:\f"‘ 25 Fquivaiert fxiure oy De qoceDane
provided the! “he Conractor submits tor review all necessary data
TSNS BOOTn e Coves To shiow gt e Tx e nronased e of

e same type corsinctionr and quallty,
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Tee oo Yo vt aTores el e T e Yamong win arvar ot

snatt e stoploo ard insta \(‘d accontng to the watage as indicated

CTor O TGS,

Wea he oroc’ g Lo sha compyse of cast eluminus coay o
gaskered c.ear Jgiass cover secured ‘o oine DOO\/ by means of
gawvanized nuts fosgrews fo give ¢ weathor proct and water fignt fit,

ihe gaske: shaine weathar ressiance ypeo.

The LED gt Txruras sea! te suopied comp.ete with driver and gl
CCoEssores os oer gnt xture soracu e ara shol o nstaeao o
Joecorganece wth o o oeariachiaors oo dations and soundd
Er;Tee g

5.0 INSTALLATION

51

52

General
The mou*l\'" nanghis af ight fiklores are indicated or she drawngs.
olste Molelyh ,‘ XrLresaccorato o he rertiarad soaie,

Tme Cottractor host ersure ngl the gt hx‘u.m are instaliea vrifomly
with respoct 1o tre aimensons of e areq. Any modilicators due to
site condifions may e made with the GDD'ovo\ of Engineer. All fixtures
snall pe carefuay aigrec nefore fxing in pesinon. Al fixrg accessorias
such as ceiling rose, flexible cord, lamp halder, suspems:om rod; pipe or
cnanwinsstacie caropy, etc. snel be provided and instalied.
Tme wiring berweer lernnal box and *he fxture shall be cared out
wiTh 3 core 0.75 SO mm and | sg. mm copper conductor, PVYC / PVC
cherespectivey or crooits oroteciec by 1C amps and 15/ 20 ar-ps
MLBS. The wiing nsiae ignt iixture oody shail be done with nea:
resstant cab’es o PVC nsuicted cabe in heat resistant sleeves as
appraved by ine trogineer.

Goasses, shaoes, refacras, aifuses, ec., ~ust ce - a cecr coma’-on
after installation

Al lignt fixtures snall be carthed by arn earth wire connected to the
earhiey o i trn Ve

Fluorescent Light Fixtures

The lluorascent ght lixtures on the surface of ceiing shal be insralen
wit the nooc of the body foshowith e caeiling surface, ard inoo
MANNEr SO Qs 1o T ate wirlng, Ny.on 2L Gs ana galvanized siee 0o
or screws sha ! oo used for “xng the fight fix? ure: 1o the celirg. for light

TXiores o mste otion o faise oe g he insialaton methoa aea
shall be coorainated with celling desian and sutvmifted for approval of

aals

cngreen Dore sta.0 De taxker o prevent fre we'gnt of the fxiure o
being trars‘erred o the fase ceaiing.

ConserarT, Fage 41 o LS
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Poraner 'gor fxooas s rave wo hoes T ire rop of eccr casta oy
GoL/e dameter gaverizea o'pe o any oiner standard metnoa as
aporoved Dy tne Ingrecr, Wirng from celling rose fo the fixture shall
CEe UG s TtTTLGT Te noel TUODEar gUrangenmenis suor as ong
hrecds with crecx nufs, efc. far minor adjusiment in the mouniing
ha'chs of the Txires smat a'se be wrovidod,

LED/CFL Light Fixtures

The ED and CFLigerfikiune shalpe nsfaled on the surface of ceting
or wal oy means al ny.or pilgs and gaivanized siee! screws, such thar
their back fir'sh flush with the surfcce for exposed conduils and flush
witr cur'er cox for conceg.ed condu't sysiem, Wherever convenient,
screws for fixing wght fixtures srall be screwed into the noles af the
outlet box, The 'ght or ‘ase cellirg shall be instailed in accordance
witn oo LiaoTorer s reco T menaaricrs ard Tt coorangion win ce g
instailation,

Outdoor Lighting

For Alo~iraton orouro builaings during dark hoars, lignt rtings m
var LS GrQraenterts gtn e oovacd roaccodaorce win o trese
specificaions, The tems not shown on drawings o coied for, oy’
wh'ch are necessary for a complete working system as reguired, these
ShCL SO De oroviged ard deemed o have been considered as sucr,

The Conwacior sqat essentially use the standard producis of g

mortacUurer, reguiary ongaged it e ~ardtaciver of ine proauce

ond shail mect the requireent of the specitications.
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2.0

3.0

4.0

5.0

SECTION-E-7
CABLE TRAY, LADDER AND TRUNKING

RELATED DOCUMENTS

TN enag e Al e T A S e N Lo TR PR T IR ES e~
SOW OSSO Cerer rivsarTs O G Loyl roLong wererag 4aro

N . e [ T R g : “l H
SLOTFRTTET IO Y OO Ty O sV S O st lioanor Secrions. oy ooTs

SUBMITTALS
General Supmit the folowing according
SRCTOrS,

i

to *he Division 1 Spoeacitication

oLt daia Tor eant CotporerT. Stow Oy fyoes. aivensors, ara finfsres,
Nt - §oatn e - N . H
Seroryre e §ize Eoonne TOys SOsea 0N The romier ora sie o
s o . e olatn T
CODeS Q0 o7 e CTnr o UOys DLs ZU% sneee orioure grow'n, e es oo

SUOCODe AV SO D0 SPOC00 Twige Thol overa, goreter ;\,C‘ Saer ne
CryesT canle os refererce.. ©ocase ol elscrenarcy witn re coriace
doclLments in's ciause sho. prevail, urless approved by the Dngineer
ofrerwise,

Shoo drOWihgs aetaging lacorcaton arnd instalation of cable rray, includrg

SIars, elevaTons, sectons, aeals of corpenerts, ang ailoorrenis to olner
corsttecliorn elererls, Designoie comporenis and cocessories, roiuang
c.omps. bracxess, norger o 4<. p ‘ce pa'e’s corneciors, expansion oirnt
assemuples, sraignt ieng s, ana B

Co-ordination drawings, mcluding floor plans and sections drawn to accurare
scale. Show accurately scaled cable fray wayour and relationships betweoen
cormponents and adjacent siruciural and mechanical elements.

QUALITY ASSURANCE

MarLtacturer Quaificators: seect o o oxpanercec it manutaclrg
CODR TOYs WRHCT NCS @ e d of suegessiL in-service De.'.‘crmcr‘sce.
Coroywth ingreieves ! stordards ©F BS NEMA and NE

Snae-Source Responsuilibv: Al cable tray comporents shali be e orodd

of ¢ single marufacture:

SEQUENCING AND SCHEDULING
Cocidnatiorn: Co-oranate iayout ard insialcton of cooie fray wih other
st otiors,

REVEG CCQTONS OUG e 0varTons ot Trnse naeatea s realres o su e

Toratiors ang as aontoved by e tagitear

CABLE TRAYS

e cabe tray sysfcm sl oe of one marufacturer and snall inglude facory

-*wuc Trcys oyt hr"qs: <::c:-“.“ec“'f "5 Ong rec (SS”"\/ acoessones ard susports
crma complete fray sonpon system. o

TGV SYSTENT SN D LAe TR TG ow g TTIoiery tage oy oleeo s,

TGNt aYsS ar g Gadens i D NCTZGrTG and vertcal 0eras of v ous

O e Crosses, tees wyers 1L oens, vertioa! tiser elaments, conr HeltWolslo el
L ¥ . LConreciors o o
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Gorvremn"em of Sindn o Tefh'lki” §pecifi;_929_r_1__E_Iecmcol Works

6.0

PCCESSTNY ixiT 0] QCCessores,

AN TOVE SO oe corstucten o v (g sTee of et el gy T4
. RN b - A . [ TATA TN vl Fongem
CCL,\] e T TOYS o GXCeSY G o oSul: T Wi S0 e OF I

exness 14 gauge [(2.0mmy.

Ifset elemen's, Dolts, screws, oins ete., sh Qi\ e mild steel caamivm patea.

ol Tray work shal have oval perforationn. Loader yoe roys shal ne Used
05 reaL red G"(","’“' GRDTOVES OV INne mragineer.

0. Al rays [straight and ‘...;r‘gsJ o he reovy duty returred flarged tyoe
unless specified othernwise,

C. ray comuarers are to be goourately died o fomea o ciose
clerarco ara @ ecaes Tounded torges oo o o rave L roLto

e e e
£ Co :

o cccger raoks of walnsg o e ara ncuairg 300mm osna. o
constructea from rolled sreel sechons of minimum nickneass © 6 qauge
TS5 ) Lodders inooxcess of 300 v width shel be O Seciion

A m v m A e s e et T4 maLce (D0 v e
Camet LT Wl e e st A gauae 12 e Lty
~ O

SO SOSIales T O T

@

STLESS ronaten “-‘“e\'w'se & Caoe TOYSSNC De Lsea T ine

rarge o0 mim 1o P0G de, in e orefered standara sizos. 50,

300, 450, 400 ard 900 mim,

Orher sizes shaw ne vsed wihere spoectoa or oreviously agresa wiis the
rgireer,

. Fangesstaine o im0 50t ceen.

. Minimum radius Qr sice rarls, horizon'al and vertical rees ana orasses

snall be in accordance with ine Manulacturer's stardaord.

T b . e TV T -~ 4 — oarney e - e ~ - °
CJericrgred heuvy Uty et fange tvoe, v 2.5 soviea engits ot g
arizec oter comoetor OF DeSGIrg @no aritg, comoigte with g

"G‘CCSSO"V DUTpose made coras, ees, sLooons and the ke Widih shaa oe
Leh as to parmit agequate aecess for imsfaletion and mainterarce of
abes ard per tho requirements of KESC reqgulations.

CABLE TRUNKING

Wrere reqguired. wilrg snall ce ronoin het-dipped gaivarizea  (afrer
fabrication) sheet steel cakle frunking oi the specified gouge complete with
all fittings and accesseries, manufactured and installed in accordance with
85 4678/NEMA. The trunxing shal be corsirucied with return flanges. Trunking
covers sha' ce securec by anchered turm-putltons and locking nars G”“
Mo ergtn of individoe sections snel be 2.44-m. The trunking sna
suspenced/sippertea from tne struciore ol Maximum 2-m intervals with s ‘cps
and hangers fabricared fram minimum 6-mm dia HDGF bars, or supported by
ange-iron brackeis.

=

Conaut anos rom e runkng sha . ase oe suoported wiih rangers. Faciony

TGO Cornectons e o Lsed \.4:"5 s, o

Jurctiors [tee cmd d4-wayl i o ylti-compartment frunking shall be dolbe

P ~ied een e oo e e - - e o :
aents o avold radoctio can g sooce. Joeple overtioal tuns shal oe

SANIDTTES DY T oS DTOas oontan i n'eces. e oorers sea ne
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SOV O O SOeT TODT OvE LA DWD T DS T eXoa ot g nge toornoraTo,

7.0

8.0

9.0

10.0

choirt ard securea by screws, nuts an

ST G WS, e ST O TS S0 YNGR SO o wath e et oy
re Lo ob ngG, o YOS UTOTOenaro O SatIioet oL gn e

scrows, nor on removal o site ooont Brish from “errods menson,

EXAMINATION

Examine suricces 1o recaive cane ray, aobie irungng ond cao.e ladder for
compiance with ingaiation *olerarces and othor required conditions. Do nm
croceeaw Tt rstalatos ot raasianioy cona T ans rove beer corecte

WIRING METHODS
LS \,JL)Q oy oF CoxvD ot wit Qe Uiaoiurer’s recon T enaes CoOvers,

G-TowT ey oS

[

e e g < ISl e lalt s S e R lar I o ey
[O1ONaE > S GO0, . Dih LU e ST IO SIS 3

gromuness, and bind onas

(J

INSTALLATION

a. nstai casie Ay, CaT e Tundang ano Came 1Sl ever ang Dt
accoerding o manufaciurer's writier instruchons, rough-in drawings, the
cnigira' desgn, and refererced standards,

Rerrove burs ana sharp edges of cavle tfrays.

Make cnanges in direction and elevation using standard fittings

Make cable tray conneciions using standard fittings.

_oca'e cabe oy aoove Diping excepi as required
accessibility and as otherwise indicaled.

Fire stop penetratians trough fire cmd smoke bariers, including walis,
carthons, floars, ard cenirgs, af-er conles are nstalled

fa

for tray

® Q0o

—n

G Working Sopace: nsta cooe rays won osuificient space o perid

access lorinstaiing cabies.

GROUNDING

Connact cabie rays, cape frrunking ana caole laader 1o grouna Qs
instructed by manutacturer. th‘en connectors and lerminals, including
SCTEWS “"d bolts, cccorarg o equinment manufocivrer’s pub isned torgua-
ngnening values for eqsinTe Cornecion

CLEANING

ot comoenor GF nsta arar of systen co L cditg Frirgs, rsoed exposen

fnish, Rermove DJrs Gt Ora Soesiuehan Geonis aro repds aamaged
finishes. inciuding chips, scrafanes, cnd abrasons.

Corag. & BErv, Consuiiont, WWP r.f i 55
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SECTICN -E- 8
ADDRESSABLE FIRE ALARM SYSTEM

1.0 SCOPE OF WCRK
re  wOork onger TS sqone consists  of  suppying. instaiaticn ard
COMMSSICring cf o grera, and services af ine complete Acddresscole Fre
Aarm systen as speciea ~erein and / or sihowr ¢ ine Tencer Drawirgs ona
giver in the 8l o Quanises.
ne Confractar shonl ascuss e eleciical layou! wiin the Engireer and
coordinate at site wit oter services for exact route, 'ocation and positions of
fne sysrem.
“re Fre Aar™m system witn cccesseries shall also comply with the Generdal
Scecificoticrs for Necca Works, Sectior 00 ana witr other reevan
crevisicrs of tre Tercor gocorert,

2.0 STANDARDS
re gtest eqtors &F tro fo ow' g starcaras / codos s oo aono’cooe o
e OO S Covensiiw Y o scooe oF trls oo ioaton:
23 S83%9. Fiv anprovoa
NEPA 72

X Any other standard referred to n chove ssandards or these specifications.

3.0 QOPERATION
The mire Alarm Systen shall be analegue addressable type complete with
paitery stancby power. MFACP nave provision 1o monitor/finterfacea with
Clentarec FACP ‘or fLi proet montoning.
At localions inaicalea v re drawings the bregx giass type fre a'arm Confrc]
Sone’, Repeqrer Sara g GL,'O""GT e‘ecios shai be nsta'led. ir cose of
ary rre, the marua ssation seal ce cpercled by puing dowr fre harae
breaxing giass. ho act.anon of this station shal cavse on audio as wel as
visualh ciarm at the fre alarm control and indication vn't, auly indicaling e
location of lhe resoectve station/zone.

O O

An authorized person shall immediately visit the effected area and if after
investigating, 't is deemed necessary, alarm in the whole building shali be
mitiated from either the alarm switch located beside the fire alarm control
cenel by irserling a specal key or fhe actuation of any ‘ndication ¢ tne Fire

Alarm Cortral *O”E e gerero camt sho be nihaten Dy ot ouinonizen

merscr afler nsned
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4.0 MATERIAL

4. Conduit and Conduit Accessories
Teatons for condul* and condut accesseones shall be same

. PR . PR e mm e T Wy eman 1T O T PR
cyovenforoest oo coraull seoier U S ot irese spedifoations

T ,
TR RNe

4.2 Fire Alarm Cable
Fire alarm Cable snal be 2 core 1.omm shielded itwisted oairn, fire
ossTot, CVE nsL e 2507440 wvods grade ©ebe Toone oo 7

corcealed OV candhone.

4.3 Power Supply
The osLooy ¢To coerattg vorcges srat oo 220 velts, 50 ¢fs and 24
vats 0.C. respacively. The contol staronrs shail be provicdea win
s conacy tirke caorum batery wih charger ‘o opergre
tne corp.ere sysiem o e eyt 3rours o case ol mains faiore.

4.4 Fire Alarm Control and Indicatian Unit
“he fre clamm contro and indication Lot snal’ be o Solid State Madulan
Lt conssting ¢f tro lowowing Moo s sunanie numzer 0F ooy es
sha!' e used to provige facility for 6 'ooos. It shal not be oossible to
remove e <ey without furming the key ' IS norma. Dasitor, hos
resetting the alarm contacts.

Loop Module

Loon Moade snal hove multnle of supervised nitiatng croos
with o trouble and an alarm Lame for ecch loon. Detecion
cirou’t wehg shal he fwo owire Class AT ard shal power o
Detecrors [Reiay outputs and] votage ouipu: for eacn scne
clarr grd ovotage odtbot for ecck zore touble shal oo

proviced.

ii. Audible Expander Modules
ALdie Expander Madules shall provide for supervised control
circut for polarzea olarm signaing cevices. Lodp activated
lamn shall be provided for each locp to aid on system testing
and froubie- sraoting oraviage 1) 12) {3} ina.cat’'ng circus,

iii. Pawer Module
Power Module shal supply the necessaty power for the loop
TOGL @ N0 Gl Detectors Jana sao corain g 3attery Chorger
‘o ochargo the batteries) An AC power o Lamp shall be
crovoes oo orgoote he rarta cerdton oF fre pore
rdividuas supervisory samps shall ne orovided for AC power
oiore rdicaton, ground fout detection ard low ogriteny, Al
controls shall be bening o xey-ockea door 10 prevent
e Lrautroizeo operaiicn. Two suoervised conrtrol cirou’ts for
addinie signairg seal bhe prov.gedc as oot of This moaue.
Cormor roghie ord common clarm relay and logic oJtouts
NG ne orovided. Tne pard Covaer shal 0 Key-oced 1o

_ IO e i . ~ e,
DreveTt Lol moniod GCOoss.
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4.5 Addressable Manual Break Glass Station
Tre oreas-giass oo ua station shal te cneratea by nuiing down on
he carce. Weoo opercied. tre rarde shaL remrar gown win ire
Ore-sgral Ot CortaoTs Ciosed ontl re satan s resell ine geners
oo contacts stal remain open ont offor nvestigction. The gerera
alorm swiicn shae 5@ aperated oy an auironiea person witn o specia

ke,

4.6 Addressable Audible Signa!l Unit
Fre alarm sourdor with strobe shall be red color surface mounteg
instaled wnere irdcoted or the drawings. Sound infensity shall be
such that an audinie signal will be heard ciearly throughout tre
structure wner o entre bells ring. The bell sal bhe conneciea N
multinic oross ‘con conauctorns.

4.7 Addressable Smoke Detector:

TN vt e - + - St . IR L - . .
LOTCGTQT s QDT CC TYDe CnG sre e conrecd'es e e

ce Srode

SOED T oD BRSO De DoV el wiin Celglior

4.8 Addressable Heat Detector:
e Heoil Deec'or s conneciea o “he specitic loop.Base snal ce
srovided with aeteciorn.

4.9 Annuncicator if required

The remote visua! annunciator snall have the capacity for indicatirg 6
cdistinct  alar ioon and ore common  Pouble  condition, The
annunciator shal He back lighted tyoe o ncrease visibility and 1o
ceter tamperng w the .amps. The aescrintions of each zone snal be
aoprovea by e Dngineer Incharge. n tne normal conaitior the
arroncator shai have a bank appeargnce. A'arm ard rounle
corgition sho. Do annurciated oot vsualy ard qudiby, Lamp s’
ce 240V 2C gna repiccement shal be recdly cvceilable. _omop
repccements seal oo aoccompished wihrou! a0 s

A test switcn snal e proviced for pencdic tesing of ail iamps in “he
onnunciaton. To recuce tampernng the arnunciator shall have a key
operated silence swiich and a key locked cover. Far aesthefic reasons
the unit shall e compact, have a brushed metallic im ring and be
surface mounted.

410 Function aof Addressable Fire Alarm Control Panel (FACP)

i. Design
Tre FACY srail pe solid state. moaular dosign with integra’ static
orofect o, AV nd'calirg  omos snal be ong-ife, ow
et e e e b o e eSS TE gt et g dloaes (LED).

ii. Enclosure
T FACY orciosare snal pe sami-tust rounted, Tre enciosure
fan)

st e ~eged rom the ‘eft ara tne cover shal have clear




¥ SALY R S e AESUICIATLS (Fakestar)
Sindh Assembly
Government of Sindh _ Techniccl Spechicoﬁon Electrical Works

wdows and locking me: anism o keop the systom ooeratng
and status swilches from boing tamperad keys shall be made
avalable to fre deparbment and other authorized operating
porsonnel. Finish shall be "FIRE ALARM RED™ and "BLACK".

iii. Loops & Identification
Al controls shall be labeled, all loop locations shall be identified,
and the FACP shall be provided with a set of permaneantly
mounted operating wstructions, to avoid confusion. Loop
location identificatian shall be as approved by the fngineer
incharge and cantain up 1o three lines of text with /8" minimum
character heights.

iv. Components of Fire Alarm Control Panel
The FACPE shall include as minimum follawing:

(1. Al hardware  and  saftware to adllow  the parnel
configuration and operation fo be changed at ine
panel. Systems thal require off-site programming are not
acceptable.

The memory data for panel configuration and operation
shall reside in non-volatile, memory  provided by
battery-backed RAM. Removal of the board stai rot
cause loss af memaory contents.

Switches for panel setup, set reset, manual, evacuation
alarm, silence and acknowledge. Individual supervisory
LEDs shall be provided for power, run, alarm, troub.e,
disconrect, low battery and ground fault,

b. Indicating zones: As indicated on the drawings, each
zone confaining smoke detectors shall provide power
and monitoring for up fto only 50% detectors. (All
hardware and sotlware shall be provided to factitale
selection of cireull performance to  provide  alarm
verification for smoke detector circuits with field faise
alarms. When a delector signals an alarm, the panel shall
automatically reset the detector, wait and their double
checks to verify the alarm. Ecch sone shaill have: a red
LED to indicate alarm and yeliow or ambor LED o
indicate a froube condition.

€. Indicating Loops: 1 or 2 indicaling circuits shall be
provided. Each ciicult shall provide power for polanzed
alarm signaling devices. A red LED fo indcate the
energifedstoteot~the~circor i o > yetovw—+2--o
indicate a trouble condition shali be provided for each
cireut. A disconnect switch for each circuit shai be
provided to allow the FACP to be tested with sounding
alarm  signals. When disconnected, the FACE shall

PORUTTngg. & nvl Clansultant,

Poge 4% o0 55
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mdcaie both rouble condition and disconnect,

i

v, Manual Functions

At any time, even without an alarm candition on an indicating

circuit,  the operator shall provide  the  following  manuos

capabiiiies in the FACP by means af switches located behind a

key-locked cover:

a. In case of fire If a general evacuation is needed all bolls
shall sound. These signals can be inifiated from the main
panel and secandary switch at manual fire alam
initiating device (break glass unit).

t. silence the locad audible signal. This shall also cause the
LETXs) to cease Hlashing and to be continuously "ON',

. Silence the alarm signals.

. Resel the FACP, atter all initiaiing devices have been
restored ta normal.

e. Disconnect any individual initiating or indicating circuit
from the alarm sequence. This action shall light a
discennect LED and cause a trouble conditian,

. f. Perform a complete operational test of the system
microprocessor with a visual indication of satisfactory
communication with each board,

(. rest all panel LEDs for proper operafion without causing o
change in the condition on any zone.

vi, System Supervision

. Upon application af primary power, ar reapplication
foliowing power failure, the FACP shall automatically be
in a normal supervisory condition.

t. In the normal supervisary condition, a green "POWER” LED
shall be illuminated, indicating the presence of primary
DOWEN .

Py

A green 'RUNTLED shall be illuminated indicating thot fne
microprocessor s cammunicating with the systerm ana
the: moemory contents are satisfactory.

o The tollowing shall be electically supervised:

S e e e ey R o e P o e e i 2,

Aliiriiating and indicating device circuits.

All plug-n circull boerd shall have proper board lype in the position.
Syster inaf use clectical continuity to supervise the presence of plug

EGRZT Pougey & orv Ol b Page 50 oF o
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411

412

4,13

4.14

[ eioN -rQ..

Doards, oot P ao nob assure that board position have oo
exchangeo, shal provide equivalent means for specified suponvision,
boyond that provided by the locked cover.

Shaop Drawings / Technica! Specilications

Pricr ta mstallafion of any equipment, the Contractar shall submit for
appraval, shap drawings including riser and terminat wiring diagrams
and specificanans data sheets. Submittals indicating typical ore line
riser and typicar specification data sheets anly will not be acceptatie.

Ihe Contractor shall review the total system point to peint wiring layout
fa assure that ine correct number and type of wire and condui sizes
are instalied.

Upon completion. the Contractor shall provide deiciled wiittern
operaticn instructions and three sels af "as built” drawings including
plan, layout, conduit runs and wiring dicgrams as finally installed,

Test

Upon compleiion and at such time as the Engineer incharge may
direct, the Contractor sholl canduct a total system test where line
supervisior and ecch device shall be tested. All the fosts shal
demorstriate  that the systerm meals the  tests  shall operating
requirements of this specification, that individual conductors of all
circuifs are free of grounds, shorts and breaks, and that no graunds
exist between any piece of equinment In the confrol unit and the
cabinet. All final connections, testing, adjusting and calibrating shali be
made under the direct supervision of ¢ factory trained technician of
the systemsuooiicr,

System

Ihe fire alarm control panel (FACP) shall be instalied at the Security
room at lower ground fioor by at a position and height as shown on
drawing and as approved at site. The FACP shall match with the well
finish and shall be of neat finish, Installed flush ar semi-flush with the
wall.

The fire alarm riser shall travel in one conduit for straight runs, separcate
conduit shall be used at branch aoffice through junction boxes.

Fire Alarm Installation

The Fre alarm system shall be installed as mentioned in the drawings.
Ihe system shail be connected, tested and commissicned as peor
manufacturers instiuctions and in the presence of Engineer incharge.
The wall recessed mounting Fire alarm manual stations shall be installexd
at a heigh® of 4.5 fee! above finished floor level. The cannections of
the: approrriate Contactors of the Fire alarm system shall be maae as
per manufacturer's instruclions.

the mounting negit of the sounder shall be above the false ceiling o
7 from B devel when false celling is not comes. The conduit and wiring
of tre fire alann system shall be as per installation instructions o

PrvvoTon Page 50 cFh:
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conduits  ard  wiings  given i the  relevant section  of o

: snecifications. The Fire alarm system conduit shall be laid 1 cms {67)
from the elechical condoits and cross the elechical conduit at 90
degree only. The Fire olarm system condult shall be marked with rod
colour at temminations in order to distinguish it from ather conduit
system.

T e ol N L et gy

ECRET Togen & Enve Consutiant,

:’C:g']eié’zrof B
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LIST OF APPROVED MANUFACTURER

* All Equipment shall be procured from Principal Authorized agents / distributors
/ resellers

the Bidder shall fif name of only one manufacturer for each
equipment/matoiial on which the tender is based. He shall be bound to supply
the equipment from the same manufacturer. In case, the Bidder agives names of
more than one manufacturer against any equipment, the Engineer / Owner
can ask ine Bidder supply the equipment from any one of them.

At the evaluation stage if it is noted that any material offered by the bidder
does not meet the specification requirerments, the Engineer / Owner reserves
tre right to ask the bidder ‘o replace his choice of equipment supplier meeting
the required quality and specification requirement.

Curing the executorn stage i the materal from any suppleris found defective /
substandard the Engincer / Owner reserves the right to ask the successful bidder
to replace his choice of manufacturer / supplier for that particular equipment.

Any change in manufaciurer / supplier shall only be entertained if there is
suflicient reason that adhering to the original choice of manufoe turer / supplier
shall be detimental fo either the project quality or project imeline. Proper
approval shall have to be sought for change in the choiced manufacturer /
suoplier atleast 1 month before the equipment is to be procured.

Samples of all equinments shall have to be got approved prior to their
pracurement. The bidder has to sign and stamp all pages of Annexure-1. Any
deviation from tne BoQ / Speciiication shall be listed in o separate sheet o be
labeled as Annexure 2 containing the detalls of the doviaton including the
deviating BoQ item number,

S.No. | Manufaciurer / Supplier Country Gf Origin

LOW VOILTAGE {LV)} PRODUCTS

. Schneider Blectic Pakistan
b. Pi-L Pakistan
o Babar Brothers Erigg. Co Pakistan

Circult Breakers

. M.G. [Schneiaer Eleciric) e fTONCE / Haly
P, cegrand France
ol ABB CGermany / taly
a1, GCenerai Flect o 161 UK/USA
ORI Enga & ey Constant ) -  Pagesiofss
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Poond Break Swilches, Changoover Swiltches

0. socomec

ks Kraus &Naimoer

susn Butions, Switches, Eic.

. Scnneider Electnic

L. Maruyasa

(1. Paristan Cables
. indus Cables
< hed Cables

a. Cembre
b. Hubbell / Hawke

PV Conduits and Accessories

Q. Galco
b, Dadex
e, Jeddah Polymer

Back Boxes

a. Hussain & Co.
b, Banar Brothers Engg. & Co

. Hensel

switch & Socket Qutlets / Floor Boxes

Q. Clipsai [Schneider Electric)
£, Orunge

'l cegrand
4. AB

FPAN & Accassories

. Pak Fan
by GHC Fan
o Millar Fan
SR D irigns A Eoev Conssltan,

Technicpi Srgecificoﬁop_El_ecfricol Works

France

Austria

France [/ italy

Japan / Malaysia /
Indonesia

Paxistan
Paxistan

Paxistan

UK
UK

Pakistan
Paxistan
Pakistan

Paxistan
Pakistan

Germany

Australia / Singapore
Srilanka
France/UK

Garmany

Pakistan

LR R SO S

Pakistan
Pakistan
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Fahing Hixdures

. Philips Netherland/Pakisian
b Fierlite Australia/Pakistan
C. Britlite China/Pakisian

d. Creen Tech

China/Pakistan
Cable Tray / Trunking

Q. Alalee Pakistan
b. Premier Engineering Pakistan
C. Baoar Brothers Frgg. & Co Pakistan
LOW CURRENT PRODUCTS
=W LURKENT PRODUCTS
Fre Alarme System
a. Goent by Honeywe!| UK
D Esser By Honeywel) UK
. iton UK
d. Moriey UK/USA

PG & v, Tomauitar
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REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI

(PACKAGE-II  PHASE-II)

i, Cost of Civil Works Rs.

2 Costof Plumbing Works Rs.

\od

4. Cost of HVAC Works Rs.

Total Cost of Project Rs.

(Rupees

Cost of Electrical Works ‘ Rs.

Only)




BILL OF QUANTITIES
CIVIL WORK




) m MACIY 5 SIDGANE ASSGCIATLS (Pakistan)

PHASE-I1)

SUMMARY OF COST

I DISMANTLING

J

BLOCK MASONRY

3 PLASTLERING & RENDIERING

4 FLOORING /7 SKIRTING /DADO
5 MARBLE

6 FALSE CEILING:

7 PAINTING

& SURFACE RENDERING

( Rupees

(CIVIL. WORKS)

. Rs.

. Rs.

. Rs.

. Rs.

. Rs.

. Rs.

. Rs.

B o s

REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI
(PACKAGE-II

TOTAL RS.

ngnéture & Seal of Contractor

~ Oniy)
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REVAMPING OF EXISTING PROVINCIAL ASSEMBILY BUILDING KARACH]
(PACKAGE-11  PHASE-ID

BILL OF QUANTITILS
(CIVIL WORKS)

It# Description of ltems Unit| Quantity Rate Amount
1.00 (IDISMANTLING:
LOT |Providing alt labour, teols and plants for dismantiing of
masonry any type wall, bathrooms partition walis, vanity,
! any type Hooring and removal of any type tile ete. at any
floor any height including disposal of debries at places
permitted by Civic Agencies complete as per drawing,
specification and as directed by the BEngineer.
() |Atany height & Hoor. S 50,000
{b) IRvof sereeding dismantling & removal, S 44,000
SUB TOTAL RS.
2.00 |BLOCK MASONRY:
201 |Placizg & laying st class solid block qusonry set in cener?
murtas 14 i straight or carved wall mciuding scaftolding,
raking out joints and curing cie. al any height complete as
directed by Ensineer’ Consultant at any heieht and Moor.
) 47 thick St 1,000
S5UDB TOTAL RS.
30D |PLASTERING & RENDERING:
3.00 JApplving cement plaster on Columas, Beams, Walls ete.
straight o1 curved surfiuces upto any height inclading curing
scaffolding, cutting ete. complete as per drawing complete in
all respect us approved by bFngracer Consultani.
a) 127 thick. ratio 1:6 (Internal Wall), St 2.0G0
SUBTOTAL RS.
4.00 [FLOORING / SKIRTING /[ DADO
01 Wroviding and fixing best quality imported made porcelain
tiles flooring RAK GRANITEO o WHITE HORSE or
cyualent of size 24" X 241 or approved any other size in
approved shade and design with 2" thick base CC 124
concrete, using O.P. cement unless otier wise notified, seiting
tiles t cement slurey “dry bond "SMister” | Svle” or equalent
and grouted the foints with "Stvle” grouted with admixture and
scaler meluding washing, cleamng and curing Complete in all
respectand  as per drawings and  instructions of  the
Fngineer/Architeet. At any height and Hoor, St 21,000
402 Iproviding & fixiag hest quahny imported made Porcelain iles
Skirting RAK GRANTTTO or WHITE HORSE or equivalent
247 x 47 or any other approved size inoapproved shade and
deslgn over 1727 thick base €O 14 concrete, using Q.0
Cement naless otherwise notilied, setting Tiles in cement
sturry Fdry band “Muaster”, "Sivle” or equivalent and grouted
the Jetnts with "Stvle™ grouted  with admixture and sealer
mchuling washing, cleaning and cuning camplete inoall respect
wuad as per dreswings amd mstructions of the Engineer
L Consultant. (At any height and any 1loor) Rit 29350
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Desceription of Ttems

Unit

Quantity

Rate

Amount

A

o

o

i 401

0n

03

Providing and fixing best quality imported made ceramie tiles
Neoring RAK GRANITTO or WHITE HORSE or equivalent 107
% 12" or approved any ather size in approved  shade and design
with 27 thick base CC 120 conerete, using O.F. cement unless
other wive notified, setting tiles i cement shurry /£ dry bond
"haster™, " Style” or equalent and grouted the joints with "Style”
aronted with admixture and sealer including washing, cleaning
and curing Complete in all respect and as per drawings and
instructions ot the Engineer/Architeet. (AU amy height and any
floer)

Providing and fixing hest quehity Local made ceramic tiles
Skirting / Dado RAK GRANPITO or WHITE HORSE or
equivalent 10" x 12" or appraved anv other size in approved
shade and desipn with /27 thick buse CC 14 conerete, using
O cement unless other wise notificd, settiog tiles in cement
shurry 7 dry bond "Master” |7 Style” or equalent and prouted the
Jeins with "Stnle” grouted with admixtare and sealer including
wishing, cleaning and curing Complete in all respeet and as per
drawings end fmstraetions of the Fngheer'Architeet, At any

beight and any floor.

MARBLE

Providing & Nxing best quanty 34" Granite flooring 27 x 2/
and inifferent sizes of approsed shade, as per drawing fixed /
Tived with dey bond £ OF Cement shurry and flling the joints
as regurred with white S matching pigment cement grinding,
lser catting, rubbing, chennc? polishing e quoted covering
all eseulation in price (inflation} coniplete in all respect and as
per drassings and instructions of the Eneineer 7 Architect. At
any heipht and any floor,

ay Corridor
0y AL Smarcise Floor

Prondimg and fixmg hest and approved guatity BOTICINA
marble tread with GRANITED relleeted grains noze on stair
steps 107 % 540" and 3047 thick of 67 high of approved
shiade with conerete bave 123 including cost of washing.
cleaning, curing and chentieal polish. Complete inall respeet
and s per drawings and lnstarctions . of the
EoginceriArchitect. Atany height and any floor

W frewd
by Landing
¢ Riser

Providing and tixing  best and approved gquality BOTICINA
(CCREANMY marble, st riser 6" haeh, 3787 thick ol size 2°-6" X
67 of aporeved colour sith base conerete T3 ineluding cost of
witshing, cleaning, curing did chemical potish, Complete in alt

respectoand ds o per adrawings ad insturetions of the

Engmeer/Architect. Avany height and iy floos

WoSWeps - botranee fo Passoge

bl Bisers - Botmunee 1o Passee

St

St

STt

2,850

4,750
b

29,500

2,000

285.00

LB TOTAL RS,

Ll

_
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Pt' # Description of 1tems Unit] Quantity Rate Amount i
‘ S04 [Providing & Hixing size (width) 3747 thiek Granite with 1/27 ‘
deep Groove for Verandah, Dado with 3937 thick C.C0 base |
upte 3-0" high. Complete inall respect and as per insturctions !
ol the Engimecr/Architect. At any height and any floor, St 8,600 i
SUBTOTAL RS ]
6.00 |FALSE CEILING
6.01 [Providing & fixing of FALSE CEILING size 27x 2 % 12mm
thick of approved pattern, lakl on exposed suspension system
comprising of tmported, aluminum, white, poswder-coated Tee
suspended by wire of SWG 18 OR adjustable rods thru
butterfly adjustars screwed 1o solfit al any elevation as per
reflected ceiling plan. Complete in all respeet and as per
drawings and instructions o the Eneincer” Architect. (AL any
height and any fioor) St 16,000 .
SUB TOTAL RS. :
7.00 [PAINTING '_“1
7.01 |Providing & applying 3 coats of Distemnper Paint on cetling :
incliding applying & coat of primer preperation of base 1
complete as per dircetion of Engineer / Consultant. AU any {
height and floor. SH 75.000
!
7.02 |Providing & applying 3 coats of Plastic Bmulsion / Mar Finish |
paint of approved quality and shade to walls, beams, colums i
ete. including applying a coat of primer preparation of base
complete as per direction of Epgincer 7 Consultant, Al any |
heigk: and floor, < 185.000
SUB TOTAL RS. |
8.00 |SURFACE RENDERING:
801 |Cleaning & washing colour crete wall onter surtace including
seatfolding ete. complete as per dircction o Fngineer /
Architeen, Atany height and floor St 60,000
i
802 [Providig & applying SIKKEN polish of Holland  or ‘
ciqovalent fintshed on Teak wood  doors, windows and
venilators ds shown in drawing at any height and floor
complete in all respect and as per Jrawings & instructions ot
the Engineer 7 Architect, St 44,400
803 |Provuding & Hxing MDY swood partition wall using 3" x 1-1/2"
thiek verticle main frame 37 5 1-1727 horizontal bracing frame \
over 127 thick MBDEF praising both side. Complete inall ‘
respect and  as per drawmgs oand  insturetions off the i
EngineerArchiteet, St 3,500 i
8.04 JProviduy, & ]zlying&é"’_iﬂijb‘(.'\vcs'ag;:) 1:2:4 sereed laid 10 ‘
proper slopes 1 panels noy exeeeding (4-07 1 10" 10 be
smooth finish cte. complete i all respect at any height and ‘
| |bouras per driswing speciticanons t0a Top Koot} St 44,000 !
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I#

Description of Ttems

Unit

Quantity Rufe

Amount

8.0

A

807

Providing & fixing 4mm thick waterproofing membrane
on roof as per Manufacturer's specification an smooth
surfuce proper overlapping and  hot  flame  sticking
complete with all respeet us per direction of Client ¢
Consultant. At any height and floer.

Providing all tools and plants, skilled lubour & Helper
tor repairing wood work / doors and windows, ventilators
as  per instructions of  Client / Consultant  and
specification. At any height and toor,

Providing & fixing insulation tiles (HRNT-613) fluoring on
roof area of approved shade as per drawing fixed ¢ laid with
dry hond £ OP Cement slurry and {illing joinis as reguired swith
white / matching pigment centent, the Guoted price covering
all esealation in price (inflation} complete i all respect and as
per instruction of Fngineer / Architect. (AU any height and
floor)

808 ]\‘Iuking CC Chamber 8" wide for water drainage 6" w 18"
[deep from top surface at op 07 wide MLS, Grating imcuding

L-147 angle 1747 square bar welding, colouring, jeinting,
welding joint should be smooth complete with all respect as
per drawing and direction of Client / Consultunt.

St

St

44,000

44,000

1,206
S5UB TOTAL RS.

e e e
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‘ m FMAQYI & SIDDIGUIE ASSQOCIATES [Panistan)

REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI

(PACKAGE-II  PHASE-II)

SUMMARY OF COST

Activity Amount {Rs.)

TOILET FITTING AND ACCESSORIES

COLD WATER SUPPLY SYSTEM

SOIL WASTE VENT AND RAIN WATER PIPE SYSTEM

EXTERNAL SEWER SYSTEM

TOTAL RS.

(Rupees

Only)

Signature & Seal of Contractor
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REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI

{(PACKAGE-TT  PHASE-IT)

BILL OF QUANTITIES
(PLUMBING & FIRE FIGHTING WORKS)

Description

Qty

Unit

Rate

Amount

TOILET FITTING AND ACCESSDRIES

Providing and fixing European type water closet with coupled
fiushing cistern, seat and cover (make: PORTA), including all
accessaries and fittings, waste and traps, CP flexible pipe, tee
stap cock {Make: ZILVER} with check nuts, thimble, all joints to
service dand drains piugging and screwing as necessary to the
structure.

Proviging and fixing Asian type water closet with low Down
flushing cistern {Make: PORTA}, connecting pipe complete wit
all accessories and fittings waste and traps, flexible pipe,
including tee stop cock (Make: ZILVER) with PVC rubber
connecior with check nuts, all joints plugging and screwing as
necessary o the structure comglete in all respect.

oroviding and fixing wash basin with pedestal (Make: PORTA)
with al: accessories such as, tee stop cock with check nuts, CP
flexible pipe, waste pipe, waste coupling {Make: ZILVER),
bracket set, etc. Complete including bottle trap, Piller Cock
{(Make: ZILVER) and silicon sealant, all joint 1o service and drain,
plugging and screwing as necessary to the structure.

Proviging and ficng bathroom accessories including fixing with
Rawal plug of approved quality complete in all respect.

Liquied Soap dispenser  "stain  jess  steel”.
{Make:ZILVER)

i Towel rail, size 500mm x Dia 8 mm. {Make:ZILVER).
Hi Toilet paper nolder, Stain tess steel, Make:ZILVER).
iv Cloth hoox [double). Make ZILVER>

v Bibcock with Muslim shower.(Make: ZILVER).

Bib cock Dia 0.50 Inches, for Janiter room {MAKE:
ZILVER).

vi

vii Bib cock Dia 0.75 Inches, for Green area watering.

COLD WATER SUPPLY SYSTEM
Polypropylene Random co polymer {PPRC) Piping for Cold

[Germany]).

Providing, fixing, jointing, test ng poly propylene Random co-
}So\y’ner pipe as per BS 5174 or DIN 8077/78 inciuding specials
JFrtings such as socket, tees, elbows bends, reducer plug and
:‘.mon ete) supported on wall or buoed in walls or suspended
ifrom roof slab as per specifications including colour tagaing

complete in ail respect, providing sleeve in wall

1

Water pipes. Make: VESBO, DIZYAN (Turkey), Hydropiast|.
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Description

Qty

Unit

Rate

Amount

mm Dia

Da

1] 32 mm Ma

Y, a0 mm Dia

v 50 mm Dia

Providing and construction of R.C.C. Valve chamber, inside size
1B inches x 18 inches, for diz 50 mm Gate valves, along with 18
inches x 18 inches Heavy duty water tignt man hole frame and
cover.

Providing, Fixing of full way gate valves of bronze trim up to 3"
;(75 mm) Dia. With threaded ends and cast iron body bronze
trim flanged ends for 4" 0. (100 mm) and above for 125 psi
together with all additional material required for a complete
installation as described in the specification and as shown on
drawings and as approved by the Engineer. (Make: VENN,Japan,
WATTS, USA, Rubinetterie Utensileric BONOM, ITALY.

Dia
Dia
Cia
Dia

i 25
i 32
] 40
W 50

mm
mm
mm
mm

Providingon and installation of Pump controller and water level
indicator system. The automatic pump contral systern shall be
Solid state type, with Low voltage electrodes in the over head
and underground water tanks with electronic controllers. The
level sensor shall be adjustable for LOW/HIGH water levels in
the tanks. Shal: be installed in water proof boxes (IP 54).The
pump contreller shall start pump at low leve! in CHW tank and
shut off at High level.LEd will show different levels of water in
underground water tanks. {Pakistan assembled with imported
iterms)

SDILWASTE, VENT AND RAIN WATER PiPE 5YSTEM

Providing, Fixing in position UPVC pipes push fit type pipes for
sail,waste water and rainwater system embedded in floor and
wall or suspended from slab or clamped to floor and wall
including plugs, clamps, hanger collars, supports, specials (hend,
tees, Y-tee etc). Making reguisite number of nales in walls and
floors where required and making good the same as necessary
to the structure labelling testing at 8 ft. {0.5 Bars) of water head.

(Make:  PALING,  Malaysia, TFARAINE  (5DP)  Spain,
HEPWORTH, LUK/ DUBAI
| 50 a

75 [ia

00 Dia

mam

Providing, Fixing UPVC cowl for vent pipe of the following
including all accessories camplete. {Make: PALiNG Malaysia,

TERRAINE (SDPI Spain, REPWORTH, UK/ Duza.
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m Ay & S.LTLGUIE ASSOCIATE S (Panistan)

Amount

75 mm T T Dia
! 100 mm Mha

Providing, Fixing Upvc floor drain / Floor Gully of approved
design with UPVC grating including requisite number of holes in
wall plinthy or floor for pipe connection and making good the
same the same as necessary to the structure complete including
gasket and clamp comgplete. [Make: PALING, Malaysia,
TERRAINE {SDP)} Spain, HEPWORTH, UK/ Dubai.

Providing, fixing UPVC clean out with cover making requisite
number of noles in walls, plinth or floor for pipe connection and
making good the same as necessary to the structure tomplete
inctuding, rubber gasket and clamp.

i 75 mm Dia

Lo 100 mm Dia
Providing, fixing (PVC. clean out Plug for pipe, making good the
same as necessary to the structure comlete including, rubber
gasket and clamp.

| 75 rnm [a

1 100 mon Dia

Providing, tixing of Upvc Roof drain with domical grating,

Similer to Madel No. 871.110, Make "TERRAIN SDP" ar EQL.
I 100 ram Dia

EXTERNAL SEWER SYSTEM

Providing, laying and jointing PVC class-B, sewer pipe
Conformirg to BS-4515, DIN 15650, including excavation
backfilling, compaction bedding, lowering in Trenches to correct
alignment and grade, jointing, cuttnp pipes where necessary,
inishing ard testing complete as per drawing and specification.
Make: PALING, Malaysia, TERRAINT (SDP) Spain, HEPWORTH,
UK/Dubai.

H 150 mm Dia

Providing and construction of Gully Trap with 106G mm. thick
masonary walls, internal size300 x 300 mm. inside and nutside
15mm thick puddlo plaster. Sottom of gu'ly frap shall be
100mm thick 1:2:4, RCC pad with normal reinforcement. Trap
sha'l e of Upve 100 mm Dia with 5C-75mm water seal. (Cast
iren frame dand cover water tight quality. Size 350x350 mm,

weight 10 kgs.

Praviging and construction of Man haole chambers conforming
to B85-556, Part-2, { Concrete Manholes tor Drainage purpose)
Heavy duty, Tyoe-1. (internal size 600 x 600 mm. or 603 mm

dial.

Prowiding a~d fuding of Cast iron Manhoe Frame and covers

{(Water tight quahty)Manufactured by good quality cast iron <
Grage-4, (iass-1, Coniorming toBS 497 Maxe. ALPINE, JAWS,

Lanhare-Paxistar.
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BILL OF QUANTITIES
ELECTRICAL WORK
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