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SPECIFICATIONS  FOR  FLOOR AND 
FLOOR FINISHES 

I11 	he ' ork can Lied ho this •cc Ron of the spc citications ((insists of Littlish:nu d' 

labi car eau iimient dvidickt.-, Lind NI[Li 	and in pci tiffining 	opehations 

).MC t i();) 	ci th 	• insta llation of cmymt cnnrretc Hours and flour finishes 

in( hiding bases, skirting, complete' in stric t 	01L1c-ince with this section of the 

spy( 	(Mons and 	applicable drawings and subject to the terms and conditions 

of Hie infirdl t. 

NIATERIALS 

dill Cement 

went shall he ordinary Portland cement conforming to 05 12 or I'S 242 

Sand 

All tine sand shall 	ohlained from Muir River or its equivalent the grading shall 

111 to 05 552 trailing' lone 1 and land shall he graded as follows: 

(a) 	P1'1510111- ,1  

R`u."-iie% 

(Hy 	'ht) passing 

pmt fin' /one I Grading /one 2 

(9.52, mm) 1(1) 100 

716 (4.705 nun) 90-100 90-100 

o. 7  05-05 75-100 

No. 14 ;II-H) 55-90 

No. 25 15-34 7,5-90 

No. 52 5-20 8-30 



S( -1 1 -2 
Nog 	Slid/gide As.s.oufale.-; (Pah isl i )t) 

0-10 	 0-10 

21)-k Coarse_Aggiegate 

()arse 	egates shall be crushed or 1.111-i rtHmci it;travel or crushed stone 

ompi istng, of angular or id 'untied in shape and shall have granular or c it stallintt 

smooth (In tl not glassy) non powdery surface for from friable, flaky and laminated 

pieces, mica and shall and all hut h matters as mac be injurious to concrete All 

k ()LIES(' dr,r,itT.itti shall rtu ft nu to IfS No 552 and shall he graded as follows. 

B.S. Sieve 	 Passing by weight 

(Ti.I min) 
	

100 

(IQUS mm) 
	

cell-1 tltt 

ntt( 8' 	( 1).5 1,  mm) 	55 

nti/ 16" ( 1.765mm) 

he aggregates 	stored nn properly' construt ted paving and bins as directed IA the 

Engineer. 

There shall he a physical partition between die stock piles of coarse and tine aggregates. It 

required agtcregates shall he washed and screened to the satisfaction of the Engineer. Sieve 

analysis of all the aggregates to he used in the works shall be carried out as arid when 

required by the Logi neer. All aggregate shall he subject to the approval of the I aiginettr 

Any aggregates not found to Ice of thespecified/approved standard shall be rejected by the 

lIngineer anti all such relented material shall have to he removed from site without deld 

Eloors, sub-base or hose constructed with rejected aggregates shall be dismantled and 

rebuild at the expense of the ontractor. 

10:1 	Stone Ballast 

Stone Ballast to be used as soling, shall comprise of strong, hard, durable stone of the 

approved size tree :tom impurities. Onarry sap, dust, dirt and solubility 

characteristics I he stone shall he ohtainett tram approved quarries and shall he 

sound, fret' from Hinin,ititqp; and weak ( 	\ dyics 
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24115 	Water 

\liter used for mixing concrete, luring Of anv 	opera( ion ui The v 
specified herein shall he fresh, clean and tree from organic or inorganicmatlya s iii 
solution or suspension. Only water of Ole approved (duality shall he usoti for all 
construc!i t purpose. 

n 	Terrazzo Files 

errazio files shall he first grade, mechanically ronrpressell tv1ie Lund mint to 
EL-4531. I ills chill he 12"xl2" \ I with a lopping of 324" Old- Imes/ omottsed of 1.2 
cement wIritc/ grey marble chips in sire l; t to VI" the base being 1:2 r Linen: 
mortar. I lie colour, clualitv of size of (hips shall he as per Engineer's dire(  

2.07 Cleaning Compound 

The compound used fort 	NTI,17/A) shall he an approved neutral hem 
cleaner tree from acid and strong alkalies or other material that will et ktyt 	«don; 
or otherwise damage the terrazzo and shall not elle( I the condurlivity of terrazzo 
floors. 

2.08 Marble Chips 

Marble chips shall have an abrasive hardness of not less than 16 as determined ho 
the test of wear resistance in National Bureau of Standards Report 13[\1S 	shall 
vary from 4/8" to 3/4". 

CEMENT CONCRETE FLOORING 

3.01 	lire materials for C.C. fluoring shall He the same as already specified under 11 in 
item) of 14'C work. 

(a) 	Composition of Concrete 

Concrete shall he composed of Portland Cement, sand (tar:seaggregates and 
water, all wall mixed clod brought to the proper consisteril v. I he Contra( tor 
shall mix the ingredients as shown on the drawings. 

The proportions of the various ingredients shall be determined from time  

time during the progress of the work and tests shall he made to samples of 
the aggregates and the resulting concrete as and when required. The inix 
proportions and appropriate water- cement ratio will he determined on flit 
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title ti strcr 'th_  

tle 	Mixing (. on(rete 

•L h' con( retc mitreilients 'Tali he mixed in a hatch mixer lor not less Ilmeo 
minutes atter all mitiedionts, except the bill amount of water, aye 

Hit mixer. l lie I :litigate! Hs-et:Yes the right to increase the [levet; time v. 	;. 
the rhamin.t, and mixing onerations fail to produce .1 concrete hatch 
throuithout 	11 	he mitreihems are uniformly (Usti ibutitid 
onsistehee is uniltg in Illy oncredt shall 	ubilorm in conmositit 	mid 
insistency bout hatch to hatch excel-it when changes in composition or 

(insistent y are tem] [red ',Valet-  shall he ;Added prior 	to, dieting end 
lollotvinit the mixer charger oporations.11 xt esrave note mixing recline mit the 
addition of hater to ['resit: ye the required concrete consistency will nut be 
permitted_I he 	rote ;11yICliiLlItti skill be mixed ho volummetrit 
measurement 	 made boxes approved 	the 
linitineer/C onsulta 

APPROVED MATERIA1 ND WORKMANSHIP 

The (contractor shall submit for apuntoal of the Engineer, root vials is 
herein or any other materials used in boors, before the deliyery eu the matertal 
made to the site of work. the"work shall strictly be pitriorineci tinder instrm tit 
the namulacturcr's instructions and as approved 	die linginecr/Consuliabits 

INSTALLATION OF T11 Ft FLOORING; 

	

5.01 	the Hse shall he prepared lit: lay, le cement concrete of sped' ied grade an:l  

thickness shown on the draiviegt: or specified in the bill of Quantities. he t .(. 
floor will he lied over well (impacted stone metal, Untied with sand to gel 
voids. 

	

5.09 
	

The terra/zo tiles will be I 	to the required levels and grades over settillt bed or 
cement or lime concrete, comprising ol one part of cement or Erne and tour paid ot 
sand H volume. l'he thickness of cement or lime concrete shall be as per bill tit 
Ouantities. 

	

5.03 	The cement concrete cheque red til cs shall be laid on concretetase eonlple(e as !per 
instructions hid down on the drawings and as directed 	tit 
Engineer/Consultants. 

5.0.1 	the curing period of the sett init bed shall he as directed Icy the Frigirecr. As !in 	an 
area of setting bed shall he spread at one time as call lie covered with tiles hot ere tic, 
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in, it fat has set. Hurplus nulrt.lrshall he removed. I he thickness of setting bed in tg, 
spa, g shall not be less than 1/ 2".  

flour and wall surfaces to receive the tiles shall be thoroughly cleaned of all dirt, 
kill and other ()bier tionablc matters. Tiles shall be laid out from the centre line 

of c‘ff h space in an outward direction and the pattern should be sysmet rived with 
:111!1E111UP.1 number of cut tiles. 

Hints between the tiles shall be of uniform width Tiles shall be cut with a suitable 
cuff nig t(R d and rough edges shall be rubbed smooth. files shall be laid ti the 
straight edges. 

El CI)after seven 1 days the terrazzo tile floors shall be machine ground to a true even  

surdu e using, various grades of abrasive stones as required and direr ted by the 
Engineer/ Consultanls After the first grinding the floor shall be grouted with the 
same L oduir dnd tint composition as used for its manulactured.lkhe grout shall be ot 
the consistency of thick cream and shah he brushed pressed over the floor to till in 

the j cuts and after 7.? hours the grouting, coat shall be removed by grinding till a 
smooth and even surface is obtained. Area and portion of the floor inaccessible lor 
the grinding, machine shall be ground and rubbed by hand. The final gloss shall he 
given by polishing the surface to the satisfaction of the Engineer/Consultants 

Johns between the tiles shall be 111111111111111 width. I iles shall be cut with an approved 
cutt ire tool and rough edges shall be rubbed smooth. 'Files shall he laid to straight 
edin 

*US 	I he f 	fle,orshouId he kept wet for at least 7? hours a nd no one should he allowed 
to walk on the tiles during that period. 

3.(19 
	

frostily placed concrete floor shall be protected to prevent loss of water by covering 
with damp I lessian, waterproof paper, damp sand or other approved material, and 
shall he kept constantly damp lor a period of four days or looser after cona reting as 

fed by the Engineer/Consultants. The concrete shall be allowed to in' out 
slowly over a period of three days after wet curing is completed.  

0 	GRINDING AND POLISHING OF FLOOR 

11.111 	111(' (01-11i11(41211'1-1/117.111loor shall be kept moist for b days there-atter and protected 
!nun extnme of teinperoture. 

the Iloor shall than he machine ground, using electrical or mechanical grinding, to a 
true even surface rising No.2-I grit followed by a No 5(1 grit o r finer abrasive  clone 
until the marble chips are evenly exposed. 'Atter the grinding the floor shall be 
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thoroughly cleaned using neutral cleaning; materials I he floors shall then I), 
grouted with same cement and colour conitiosition as -,tmcitied for 	matrix. I 
grout shall be to the consistency of cream and shall lie brushed peer tin - Hoot 

eliminate all imprisoned air. It shall he cured for 12 hours. 

After 72 hours the grout shall he removed Iry grinding with 1MI or 2411 grit stenos t 
Other abr.lsi~ es. I I the surface still needs:it:tinting. it shall he done 	a se, ((rid 
time and removed after 72 hours. The grinding, should he adumaate in as inu, II ns 
that the surface should show 7111 of its area in exposed mggreitates, ci 
distributed and contorming in appearance to the approved samples titimali area in 
narressihle por tions w hich cannot be reac h ed by machine shall be applied in sal 

eic, ()Hance with inimulacturens directions 

The iloor shall Until be machine buffed-h 	acid in any form for am purposo e 
\vitt not he permitted. 

TERRAZZO WORK CAST IN SITU FOR SKIRTING 

White/grey cement shall be as specified in the Hill of Quantities. lho work shall 
consist of a wearing surface of 	knits as specified in Bill of Quantities of the 

grinding and polishing, of marble chips and cement, (of the specified colour) laid 
over a laver of cement sand mortar (1:2) of the specified thickness shall be dppli,:it 
on the wall for skirting and terrazzo topping of the specified thickness he applied 
over the base in the ratio 1:2 (ono part (it cement and two part of marl)le chips) 

rubbing and polishing etc. Complete as per drawings. 

NIFASUREMEN1 AND PAYMENT 

the superficial area will he measured in titlar,' Nleter for all items of work 	this 
section except terrazzo skirting will he paid in f:,Inning heed 
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SPECIFICATIONS FOR CERAMIC TILE WORK 

SCOPE 

The work covered Hy thEs - eci(n comprises of f ixins in position glazed ccramic  

on infernal walls and doors y‘ help\ cr reLiuircd on the drawings or Bir, ill c. a:apHce 

CONFORMITY  TO BRITISH STANDARDS  AND CODE OE PRACTICE 

l'xcept as otherwise specified the following British Standards and Code o, 	c 

shall be applicable to mat,. rites and fixing methods for ceramic tile wort,  

British Standard 12H I : PH H1lazed Ceramic files and Tile Fittings for Into: na: 

 British Standard 	21 for fixing methods and workmanship. 

JOINT FILLER 

Joint Filler shall be white or coloured ceramic tile grout which shall bond to U rn tile, 

shall be non-shrinking, stain resistant, permanent in colour, and shall riot inhc hi,  
fungus and bacterial growth. It shall be odourless and non-toxic, of sraoctr, 

consistency for easy preparation and neat rapid installation, and shail con 	•y ,  

metallic material. Grout shall be water resistant. and shall not wash out under v.a; Hr. 

ADHESIVES 

  

Adhesives for ceramic tiling as specified in the Bri 
of approved make a nd branch shall be used. 

SAMPLES AND TESTS 

sh Code of Practice L.P. 7-12 and 

     

The samples shall be furnished in sized and colours and acieclua to in number for 
testing in the Laboratory as and when ordered by the Engineer/ Consul tants. 

SHOP DRAWINGS 

The Contractor shall prepare shop drawings on the basis of drawings produced H: 
the consultants for all the ceramic tile work to be carried out on the project. These 

drawings will show clearly the sizes, method of fixing, jointing and the anchorage 

to be used in the process and the Contractor shall get approval in writing from the 

Consultants well in time before the actual start of the work. 
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surface to receive the ceramic tiling shall be clean and free of dirt, dust, oil, grease or 
other objectionable matter. Setting beds and tile shall be installed with their 
respective surfaces to true plumb/ planes, levels or pitched to off-sets as required by 
the drawings, so that the surface of the completed tiling work will be at the 
elevations and grades shown. retempering of mortar will not be permitted. Tiles 
shall be laid out from the centre lines of each space outward and adjustments made 
along kvell, partitions and borders, if any, so as to svummetrize the pattern with a 
minimum of cut tiles. 

joints Hetween the tiles shall be of minimum and uniform width and the same as the 
He installed. Fractional changes in dimensions without varying the uniformity of 
joint widths will be permitted. Tile shall be cut with a suitable cutting, tool and 
rough edges shall he rubbed smooth. Cut tile misfits shall he laid to the shtaight 
edges Straight edges shall be accurately set to the lines established and reset at 
suitable 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 grey portland cement to 4 parts dry sand, 
mixed with the minimum amount of water necessary to produce a workable mass. 
Nlortar for 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 moist 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 between 
application of scratch coats and application of float coats. 

7.04 Joints shall be straight, level perpendicular and of even width throughout. Vertical 
joints shall he maintained plumb for the entire height of the tile work. Each tile shall 
he brought to true level and plane by uniformly applied pressure under a straight 
edge or rubber faced block. Tiles that are out of true plane or misplaced shall be 
removed and reset, damaged or defective tile shall be replaced. The tile shall be 
installed as follows: 

"Wall tile shall be set by trowelling a skim coat of neat Portland cement on the floor 
coat or by applying a skim coat to the back of each tile unit and immediately 
floating the tile into place. After tile has set, remove paper using a minimum of 
water. Replace damaged tiles". 

7.05 	After 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 
suitable area of tile has been set. The joints shall be struct flush and excess mortar 
shall be cut off and wiped from the face of the tile. Interstices or depressions in the 
mortar joints after grout has been cleaning from the surface shall be roughened at 
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once begins to harden. The skirting and coves shall he solid 	.. -)J;JINCd v th ith`:: 

MEASUREMENT AND PAYMENT 

The ceramic tile work under this section shall be measured and paid by superlicial  
area on which tile work has been carried out under respective items of the Hill ot 
Quantities. The unit of measurement shall he per square meter. The rate for ceramic 
work shall cover the cost of furnishing all material, labour, scaffolding, appliances. 
tools and plants and performing all operations in accordance with specifications, 
drawings and instructions of the Engineer/Consultants for satisfactory completion 

and finishing of the work. No separate payment shall be made for producl 
samples of workmanship, tests to be carried out, preparation of working drawings, 
protection and maintenance of ceramic tile work as specified and the rates lor 
construction items shall be deemed to be inclusive of all such costs and charges. 
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SPECIFICATIONS FOR FINISH HARDWARE 

SCOPE 

He work under this section includes 
furnishing of all plant, labour material, 

cm:Unbent & services necessary for detailing, fabricating (cc delivering all hardware, 
complete as indica led on dm \dims and is or as specified herein or both. 

(;ENERAL REQUIREMENTS 

NlaterH1 of door Sc 
frames, size and kind of door, shall be as indicated on the 

door schedule or in detail tor exterior or special door. I land of door shall be 
verified on plans. 

la) 	Manufacturer's product 

Where NlanutacturePs product are specified, the product of other 

Manufactures, equal to the product specified may be used provided the 
Engineer/ Consultant approval is obtained as follows:_ 

Showell and Union are acceptable in place of Yale Lc rope for numbers 
specified. 

Modificaitons 

All modifications in hardware, required by reason of construction 

characteristics, shall be such as to provide the specific operation of functional 
features required. 

d) 	Application on Metal 

Metal surfaces to receive hardware shall be suitable prepared by having the 
holes, for fastening placed in accordance with a template furnished by the 
hardware Manufacturer. 

Fastenings 

Hardware furnished under the specifications shall be complete with all 

necessary screws, bolts trim, or other fastening for proper application. Such 
fastenings shall be of suitable size and type, and shall harmonize with the 
hardware as to material and finish. 
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SAMPLE SCHEDULE & SAMPLES 

As soon (is practicale atter award of contract, and before a final hardware schedule 
is prepared or any hardware delivered to the project site, the Contractor shall 
submit to the Engineer/ Consultant for approval sample schedule listing each of the 
different items of Finish Hardware proposed for use. The sample schedule shall he 
submitted in the following form:- 

Item N 
	

L̀specification Reference 	Name of Item 	Nlanutacturcris Name 
I'vpe or Ca fa Hue No. 	 and Cat. No. of Item 

supplied. 

Opposite each listed Item 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 illustrated in the Manufacturer's Catalogue, occurred and descriptions, or shop 
drawings shall be submitted with the hardware schedule. In addition to the sample 
schedule, a sample of each different item of the builders hardware, properly tagged and 
marked for identification shall be submitted to the Engineer/ Consultant for approval. 

HARDWARE SCHEDUEL 

After approval of sample schedule, hardware supplier 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, finish and kind of all elements showing locks, latch or 
passage set, times, dummy trim, hinges, closers or spring hinges, silencers, pulls, 
kick & push plates, thresholds, stops, holders and type & kind of screws, etc. 

Approved samples of the various hardware items may be installed in the work, as 
last item of work, provided a permanent record of their exact location is furnished to 
the Engineer/ Consultant 

TEMPLATES, MARKING & INSTALLATION INSTRUCTIONS 

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

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

Three keys shall be supplied for each lock with the lock number stamped on face 
and corresponding number stamped on face of lock. A rekeying kit and 500 blank 
keys are to be supplied by each separate major lock Manufacturer. All locks are to be 
keyed differently except as follows:- 

a) 	Mechanical equipment rooms and these rooms exclusively used for 
airconditioning„ heating or ventilating equipment are to be separately master-
keyed. 

klectrical rooms, transformer rooms, generator Merns, panel rooms, Electrical 
closets and those moms used exclusively for Ho:tricot equipment are to be 
separately master-keyed. 

c) No locks are to be grand master-keyed. 

d) No locks are to be keyed alike. 

hree master-keys shall be furnished for each master-key system. After all locks have been 
installed and upon completion of the work the keys shall in the presence of Engineer's 
Representative be shown to operate their respective locks and shall 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 receipt. 

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 not stock items are to have shop 
drawings submitted for approval before fabrication. 

GUARANTEE 

All parts broken during one year guarantee period not caused by misuse shall he 
replaced by the Contractor at no extra cost to the (- DA. 

SAMPLES 

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

10. TESTING  

All materials and samples shall be subject to standard specification such as A.S.T.M. 
or B.S.S. or its equivalent shall be rejected. Rejected materials shall be removed from 
the site immediately. 
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SPECIFICATIONS FOR PAINTING AND POLISHING 

SCOPE 

The work under this section includes the followingitems: 

1.01 	Painting of plastered and cement surfaces. 

1.02 Painting of wood work and steel work. 

1.03 Polishing of marble and terrazzo works. 

1.04 Polishing of wood work. 

CONFORMITY TO BRITISH CODE OF PRACTICE 

Except as otherwise specified, all painting shall be applied in conformity with C.F. 
231 Tainting" as applicable to the work. 

2.01 	Polishing of marble and terrazzo works shall be carried out in accordance with 
standard practice for these trades. 

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

MATERIALS 

Paints for exposed concrete surface shall be plastic paints of the Acrylic group 
suitable for exterior and interior painting. These shall be the products of the highest 
quality manufactured by BURGER/ DULUX Brand and samples of work will be 
approved by Engineer/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 conform to the applicable British Specifications and shall be 
used in accordance with the manufacturer's printed directions. 

3.01 Paint for Steel Works 

Paint for Steel Works shall be of high grade rust proof lead based products of 
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reputed manufacturers. 
a -2 Paint for Wood Works 

Paint for Wood Work shall be of high grade enamelled product of approved 
manufacturers. 

Cement Based Paints 

Cement based taints shaT.1 be obtained in sealed tins from approved manufacturers 
ft shall be delivered on the work in original and sealed packages bearing the 
maker's name etc. 

ill 	Wax Polish  

Wax Polish shall be as approved by the Consultants. 

Spirit Polish  

Spirit Polish shall be of approved quality. 

SAMPLES AND DETAILED APPLICATION SPECIFICATIONS 

Certified data, test samples and detailed application specifications shall be 
submitted for approval of the Consultants. The detailed application specifications, 
when approved by the Consultants will become the approved application 
specifications. 

PREPARATION OF SURFACE 

5 01 
	

All surface shall be clean, dry and free from 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. 

5.02 Wood Work 

Wood work shall be smooth and free from :raised grain or other surface 
imperfections. Knots and pitch steaks shall be shellacked before polishing. Nail 
holes, cracks and similar blemishes shall be neatly puttied and sanded smooth after 
priming and before body or finish coats are applied. 
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81. 	Freight Charges, etc. 

111,_ Contactor ,hall 	pay. 	all 	tier, h,t .1 HY., 	111.1 e`T.111-iL 
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85.1 	,Accidents 

The Coutidctois shall wit h in 2-1 hours of the occuuenee of am accident 	about lllc 

site or in connection with the execution of the \Volk report such accident tO the Hiy]ncL 

and thc Fmplover- 

56.1 	Laboratory Test and Testing, 

All, testing including collection of samples shall he perk lined by ;in approved testnui 

t-u.denct• as proposed by the bligineer and :it nn CKtF;Ic0iitt ut tine 	\ el. 

56.2 	1):n. men( 

Payment shall constitute hull compensation tor all of tianishimi ncee.,di y lahow 

matt:ibis, equipment and its maintenaide and HU ILICIllaitt, Irrr llrc pr„Tr LoleHil.)11 

the work. as directed by the hiudineci I he cost ul pio kion oh Idhouitoi \ equipment 

maintenance and its stall as indicated 	 he deemed In he r,IccicJ \ 1111111 

quoted rates of other items of Bill of Qii,int it ies 

S7 	Transport Facilities 

87.1 	The Contactor shall he responsible to piii \ 	I winspoit faeilitc riec 	T.' , 

Child/ Consultant lepre.sentati c/ lincinecr etc cvhcucvcr needed require hi nom 

Site 

57.2 	1 he price. foe the above are to he nclude I 	the rates v.- hide Lmoti 	the :hid hIds 



Naqvi & Siddiquie Associates (Pakistan) 
s( -1),x IL.; 

3.03 Cement Based Paint 

Plastered or concrete surface shall he cleaned until fee of all loose and foreign 
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 remove all traces of alkali. NA florescence (alkali snits) shall 
be removed by washing with a 5 to 10percent solution of mu riatic acid, allowed to 
remain until efflorescence ceases, then rinsing with clean water to remove nil traces 
of acid. Interior concrete or plastered surtace shall be washed with zinc sulphate 
solution. Treated surfaces shall be allowed to dry thoroughly before any paint is 
applied. Plaster work shall dry for a minimum of sixty days prior to distempering or 
applying any cement based paint. Surfaces shall be clean and free from grit, loose 
plaster and surface irregularities before 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. Shop coated metal shall be protected from corrosion before and a flier 
installation by treating corroded areas immediately upon detection. 

5.04 Emulsion Paint 

Efflorescence due to salts crvstalling on the surface.  hould be removed by repeated 
brushing. They can also be removed by a coarse damp cloth. It should be made sure 
that all the salts have been removed and not burnished. 

Remove all grit, grease, dirt, loose material and like. Out cut and fill with approved 
patching materials, scratches, cracks, holes and similar defects in affected surfaces, 
patches portions shall be given a Prime Sealer in 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 filling level with surrounding surface. 

0. 
	PAINTING ON EXPOSED CONCRETE SURFACES 

The work of application of plastic painting to exposed surfaces of concrete shall be 
carried out only after the final finish of exposed concrete surfaces has been accepted 
by the consultants. 

0.01 
	

the acrylic paint shall be sprayed with paint sprayers or applied as instructed by the 
manufacturer of the product. The number of coats for application shall he as 
specified in the Bill of Quantities, or as directed by the Consultants. 
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CEMENT BASED PAINTING ON PLASTERED SURFACES 

7.01 	No further material shall be added to the cement based paint obtained in sealed tins. 

Where different colours may 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 

by measuring volumes of different colours). The weighed quantities of cement 

based paint should be mixed on bodrii (lifter which it must he sieved through 200 

mesh sieve. This preparation i.e. nixing faeliii trowel and sieving nay have to He 

repeated two or more times until \Hien cement based paint of various colours, no 

signs of steakmess or any trace of separate colour remains. 

7.0? Cement based paint must he mixed in two stages. First by adding a little quantity of 

water to from a paste and the further quantity of water being added to get a mix of 
workable consistency. In the first stage, one measure of water to two similar 

measures of cement based paint must be thoroughly stirred and allowed to stand for 
10 minutes. 

7.02 A further measure of water should then be added and thoroughly mixed. This mix 

must be applied within one hour of the mixing. The lid of the container must be 
tightly replaced immediately after the material has been taken out from it. 

Immediately before the first 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 of 24 hours, after which period the next coat shall be 

applied. The number of coats shall be specified in the Bill of Quantities but it the 

Contractor has not produced finished surface to the satisfaction of the consultants 

he shall be required to apply more coats till a uniform smooth surface is obtained at 
no expense to the employer. 

EMULSION PAINT 

Emulsion paint shall not he applied until after the plaster or concrete work or 

concrete work is thoroughly dry, which shall in no case be less than 2 months. If the 
efflorescence due to salt has been removed with a damp cloth, at least a week 
should elapse after this treatment. 

The surface shall first be prepared in the manner specified hereinbetore. lire 

priming coat shall then he applied as per the printed instructions of the 
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man u tdctrines. t he priming coal shall be tinted to approximate shade of final coat 

First coat of emulsion paint shale be applied thinned with water as per 
man acturer's directions generally I /and the volume. 

After first coat has thoroughly dried, second coat shall be applied as per 

manufacturer's directions, generally thinned with 15-20% of its volume with 

water. Third coat shall be similarly treated. Immediately after the cost of paint has 

been applied, it shall be inspected and if found unacceptable, it shall be recoated 

without any extra cost. Contractor shall notify the Engineer/Consultants for each 
cost applied when completed for inspection. 

Mach coat of paint shall be thoroughly sanded smooth to obtain the required finish. 

If the surf aces arc not satisfactorily finished in the number of coats specified, 

additional coats of paint shall be applied without am' extra charge to produce a 

satisfactorily finished in the number of coats specified, additional coats of paint 
shall be applied without any extra charge to produce a satisfactory finish. 

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 the 
consultants. 

0.40 	1 he surfaces before application of wax or polish shall be washed with hot water and 

soft soap, and allowed to dry for receiving final treatment. The polished surfaces 

shall be kept clean and protected from dust and stains till final handing over to the 
Employer. 

Ill. WAX OR POLISHING TO WOOD WORK 

10 d l 1A'ax  Polishing; 

Before wax polishing is started, the surface shall be knotted stopped and sand 
papered till a complete smooth and even surface is- obtained. 

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

instructions issued by the manufacturers. It shall contain minimum of colouring 

material to keep the finished surface as light as possible. The polish shall be rubbed 
into wood until all the pores have disappeared. 
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10.02 Spirit Polishing 

It shall be prepared by taking 3 ounces of shellac, dissolved cold in a paint of spirit 
and shall be applied on the prepared surface as specified tinder wax 1)011Si-1111g. 

PAINTING OF TIMBER AND METAL SURFACES 

Paints and finishing materials shall be free t rom skins, lumps or any foreign matter 
when used. Pigments and fillers shall be kept will stirred while being applied. 
IVork that is not to be finished under this section shall he protected against spatters, 
stains or soiling and each type of finish shall be protected against similar 
defacement by other finish and shall be lett clean. 

I?. 	CLEANING 

All cloth and cotton waste that might constitute a fire hazard shall he placed in 
closed metal containers or destroyed at the end of each day. Upon completion of the 
work all staging, scaffolding and containers shall be removed from the site or 
destroyed in an approved manner. Paint spots, oil-or stains 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 

I 3.0 I Vhe polishing of marble and terrazzo works shall not be measured separately, but it 
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 in rate of wood 
work and no separate payment shall be made for the wax or French polishing. 

13.02 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 payment shall be 
made for work under this section. 

3.113 the rate for steel doors, shutters and railing shall be inclusive of painting as 
specified in the Bill of Quantities 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 area over which they are done and this area shall be 
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obtained by multiplying length by breadth or height less the area of openings for 

doors and windows in the ,irta,e. the unit of incasureincati shall be 100.  

Plastic painting of exposed concrete surface.. hall be measured and paid :or on the 
basis of superficial area covered and for required number of coats applied as 

directed by the Engineer/C - onsultants. 

I '1.0 	Deductions shall he made for area Of 	 ann size for respective surfaces 

to be treated, while area to; jambs, soffits, sills etc. shall be added in the surface 
area. The rate for all the items under this section or paid for with items in other 
sections, shall cover the cost of furnishing all materials, labour, scaffoldings and 
appliances at site and performing all operations in accordance with instructions of 
the Consultants Bill of Quantities and as specified above. 



\Tattin 	snit/ionic Associates (Pakistan) 
SC-WP-I 

SPECIFICATIONS FOR WATER PROOFING 
AND INSULATION  

SCOPE OF WORK 

IMe Work ec, cred i v this Section or Specitleations consists of furnishing_ all plants. labour. 
-, Itirce,r and materials i t performinc all operations in connection and the applicable 

Lit ,m Hs,as required in Bill of Quantities and subject to the terms and conditions of the 
( 'out: act .  

'.meter MS ‘.C.c2C,.0 	in clude the tollfm.mg: 

	

uii 
	\ya m- proo fi ng  and Insulation of the root.  in accordance with the specifications. as 

required by I4iII of- Quantities and drawings. 

	

1,1 	Application of Bituminous paint as per Specifications and as required by Bill of 
Quantities and Drawings. 

Water proofing of Basement vv alts and base usinn cold applied self adhesive 
membrane as per Specifications. 

CONFORMITY TO STANDARDS 

All insulation and water proofing,  works shall conform to relevant standards as applicable to 
the work as specified therein. Except otherwise specified, the work of water-proofing shall 
comply with B.S.C.P. 144 roofer covering “Part-1 built tip roofer and Part-II Master Asphalt-
as applicable to the work as specified and shall also conform to related ASTM wherever 
applicable. 

\JAI 	ALS 

Materials shall be delivered to the site in manufacturer's orininal container. with 
manuthcturer's label bearing type. grade and name of quality etc. clearly marked thereon. A 
copy of printed instructions from manufacturer shall be supplied to the Consultants. 

(a) 	Cement shall conform to specifications described under Section "Concrete Work". 

Water shall be as described under Section "Concrete Work". 

tb) 	Primer shall be "Impel-lime Primer" or equivalent as apprm ed by the Engineer' 
Architect. 
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Sand shall be as spccdlied under Section "Plaster". 

(e, 	Gravel shall be 1,4" to 1/2" size and shall he washed, free of dust, soil or foreign 

material and I OW .0 passing through 1.2" screen and dried. 

XypexNandex etc. shall he water-proofing compound based on crystallization 

method. 

Insulation material shall he expended polystyrene (Thermopore) hoard of 2IH cf.; 

density of the type as approved by the engineer. conforming to LIS 2972: 190 I or 

WOODLEP as manufactured by IIARAMAN conforming to the following 

speed licat ions:- 

Panel Size 	 Width 	 Length 

Thickness 

min 	 nun 	 mm 

1S 
	

505 
	

2000 

2000/2500 

3) 

50 

75 

Density: 

300 to 450 Kasanibie meter Moisture 

contents after curing: 9 to 12H 

Thickness swelling after 28 days in water. 

Maximum 0.2% 

fhermal Conductivity 

0.1 Watt square meter degree C 'Hour. 

Flexural Strength: 

50mm panel = 0.5 Nadindsct = 70 Psi. 

75trim panel = 0.4 Nanm.sq = 56 Psi. 

Compressive stress at 10% crushing: 

30mm panel = 02 N/mm.sci. 

30mm panel = 0.15 Nammsq. 
Sound Insulation. 
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50mm thick panel plastered 	36.40 dBs 

Twin leaf wall with air Ca \ its  	 57 dEs 

Twin lead wall with a concrete core of 120mm thick 	 — 54.50 dBs 

Fire Resistance:  

Class PO' to BS 476 

50mm panel un-plastered = I hour. 

5(1111111 panel plastered 	2 hours. 

Class B 1 (Non-ignitable) DIN 1102 part i. 

Water Resistance: 

No deterioration shall take place while immersed in water. 

Fungi resistance: 

Resistant against dry rot and fungal growth and also iniherynius to vermin. 

Termite Proof: Product shall he protected chemically against Termite attack. 

Water Proofing Compound /SAC-10'55 sealing adhesive coat as manufactured by 

ZAHABIYA CHEMICAL. INDUSTRIES or equivalent as approved by-  the Engineer 
shall be water proofing free flowing compound with water proof. vapour barrier. 

Ahrasion resistant and non-cracking properties confirming to ASTM. 0-1726. 

D-1833. 0-2507. 0-1475, 0-1644. 0-3278 & FSTNI-72. 

Modified Asphalt Membrane A modified Asphalt membrane “ParalonuThermabit or 

equivalent 4mm or 2mm thick single ply shall he used for water proofing in 

basement/roof treatment, as approved by the Engineer/Architect. It shall conform to 

relevant ASTM and BSS. It also deemed to be included primer "Impertene" as per 

manufacturer instructions etc. 

( j) 	Rockseal 110 - Water based Rubberized adhesive can sealant in paintahle 
consistency. 

SANIPL ES 

•Ilhe Contractor shall get samples of all the material used for the items under this Section 

approved he the architect and the same type of materials shall be used throughout the work. 
Any materials required by the Architect to he tested. shall he got done by the Contractor 

at his own cost from the I.ahorators approved by the Consultants. 

WORKMANSI LIP 
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General 

HLS2131(21-11SHM500 ;1. 	11111 Ii iCk ii:CMHJilc shall He used with proper we( 

laps as specified hirL Ilaricr and corners shall he provided with douhle laver. 

the vertical n:er,lhrace shall he protected with polystyrene matters. 

I he water prcoang of )oll shall he done with 2mm thick "Paralon"IDermabil 

membrane over, layer Or "Impertene" primer and:or using xypex/Vanclex two layer 

:rcatment as per manutacturcrls specifications and ZSA.C-10 sealing Adhesive Coat 

as manufactured by 7AH.ARIVA CIII MICAI. INDUSTRIES or approve 

equivalent,  

(h) 	Surface Preparation 

All surfaces to receive water-proofing shall be cleaned and perfectly dry. All pits, 

holes shall he filled up with mastic and all high spots chipped off and ground smooth 

and the surface carefully swept clean to the satisfaction of the Architect Incharae. 

Contact surface receiving water-proofing shall be dry to the satisfaction of the 
Consultant. 

tel 	Rooting sing 13iturninous menihrtine (Paralon/l)arrnabit) 

Built up roofing on the roof shall consist of the foaming: 

The surface of the concrete slab or screeding shall he cleaned with brooms to 

remove all loose particles and then "Impel-terse Primer" shall be applied with 
long handled brush. 

(ii) After drying the primer. a 2.6 mm thick "Paralon" asphalt membrane shall be 
laid with overlap of 8 (Al and shall be flame bonded. The laver shall be 

extended vertical height. An extra layer of IN1 wide membrane shall be laid 

in the corner of parapet and slab shall he totally flame bonded to the prelaid 
layer. 

(iii) The two lavers shall he fixed to the parapet wall as directed by the 

Engineer/Consultants with a aluminium strip and nuts and bolts. 

(iv) Over Paralon provide one layer of 50nun thick heavy duty expanded 

polystyrene sheets (Therinopore). It shall he sticked use cold applied sticker 
of approved make. 

(v) 	Finally the surface of the Paralon covered with thermopore sheet shall be 

covered with 0.2min thick polythene sheet before laying any type of flooring. 
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(vi) 	Providing and laving flooring/screedinn to required slope as shown on 

drawings. The thickness of sc.:reeding shall he 13mm to 37 mm laid in panels 

without gap or expansion joints. 

(d) 	Roofing Surface treatment l'sing X \ pex/Vandex 

(i) 	(nsialiinewaterproofingmaterialinpowderedformshallhemixed 
with water in specified ratio for application as cementitious slum 

coating on concrete surface or as a "DRY PACK" for sealing the 

construction joints and repair of cracks. 

(ii1 	Slurry shall he applied to properly treated concrete surface as per 

manufacturer's specification. also the surface shall be thorouehly 

wetted. 

(iii) Two laver application shall be done using 2.0 lbs of material/ Sq.yds 

of surface i.e. 3 part of powder to 1 part of water. 

(iv) One coat shall have thickness of just under 1/16" (1.2mm), when 

second coat is applied. the first coat should have reached an initial 

set but is still "green" (less than 48 hours) light pre-watering 

between coats may he required due to drying. 

( v) 	Treatment must not he applied in rain or during freezing condition. 

(vi) 	Curing with water must continue for 2-3 days. 

( vii) 	Providing and laving flooring "screeding to required slope as shown in 
drawing. 

(e) 	Roofing using /SAC-10/55. 

Sealing adhesive coat (/.SACH 0/55) should he applied over the surface. 

receiving water proofing as per the following specified method.  

( i ) 	Application of First primer coat diluted kith 20% water so as to cover 

approx.100 5ft. surface area when mixed with 2 Kg. of ZSAC- I 0/55 

compound. 

Application of coats of /SAC-10/55 of uniform thickness so that 
100 Sft. approx. shall be covered by 2.5 Kg. of/,SAC-10/55 for each 
coat. 

(iii) 	Fixing of polymeric canvas of 10 otisravd. by N. 	ght impregnated 
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with 3 coats of /SAC-I0/55 to obtain minimum 15- 1(i iv., 
weight. 

(iv) 	Application of Final protective single coat as per step No4ii 1. 

	

(f .) 	Rooting Using Rock Seal 110 

(i) 
	

Rock Seal 110 - One component Water based Rubberoid adhesive 

cum sealant formulated in paintable consistency. 

(ii) 	The surf ice of the existing concrete shall be cleaned by reinoY ing al l 

dirt. grease. oil and chemical residues using hard brush sand 

blastingtneumatic scale remover. All loose. cracked and crumbling 
materials shall be removed. 

(nil 	First coat shall he applied on fresh cement concrete/plaster using little 

low viscous (thin) mixed with 6% to 10% distilled/ previously boiled 
and cooled grater by weight. 

(iv) Second coat shall be applied after 6 to 12 hours at ambient 
temperature of 	C to 40 C. 

(v) Third coat shall he applied similarly as second coat. 

(vi) The temperature limit for application of Rock Seal 110 ranges from S 
C to 85 C. 

(vii) Providing and laying roof screeding over Rock Seal 11 0 to reattircd 
slope and thickness as shown in drawing. 

	

(g) 	Rooting Tising local Quality Bitumen Felt 

Following treatment shall he done successively over properly cleaned 
concrete surface: 

(I) 	Apply cold sticker of the approved make at the entire surface at the 
rate of 25 Lbs % S ft. 

Hot sticker of approved make shall then be applied at the rate of 30 
Lbs % Sit. 

(iii) 	Tay 2 Ply Bituminous Roofing felt of approved quality. 

(iv) 	I ,adv flood coat of Bitumen PB4 heated to 375 F at the rate of 50 Lbs 
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11a) Std. 

Over the Flood coat P-gravel at the rate of 2 C n per hundred square 

feet is laid and tamped. 

Providing root sereeding over Bitumen Felt to required slope and 

thickness as shot\ n in dirtying 

\ pplicat 	aterprooring Membrane lair Basement 

til 	Primint4 

surface of concrete screed for layingeater-proofing 
membrane shall he smooth and well trowelled. The area required 

for water-proofing shall he clear 1 Meter larger than the 
building expected outside line. 

(21 The surface shall he in dry condition before laving primer and a 

suitable weathering time shall he selected for laving 
water-proolin 

(3) The "Impertene Primer" shall he applied on the screed after 

brooming the surface. Al] loose particles shall he removed from 

the screed surface. Primer shall be applied with a long handle 
brush. 

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

(a)

building. 

The primer shall he left for dry before laving asphalt membrane 
"Paralon NT4". 

(6) The area shall be strictly watched to avoid under priming. The 

application of primer shall he done thoroughly and smoothly. 

Laving of Memlwane (Paralon NT4) 

( 1) When "Impertenc Primer" is dry. a Paralon laver shall he bonded 

to the primed surface. The Paralon layer shall be kept I Meter 

larger than the building line for vertical overlaps on each side of 
the base floor. 
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r'1 The adjacent !aver shall be overlaped 10 CM on the other and 

shall he bonded by dame. as per instruction of manufacturer of 
"Vision .  or us directed by the Engineer Consultant. the 
bonding shall he carefully checked to avoid any' seepage 
Melcaner. 

(31 The larger portion len outside shall not be bonded, this shall he 
left loose. 

(4) A I meter wide extra strip of Paralon Nt4 shall be laid out 

entirely loose around the expected building parameter. The same 

shall be laid to reinforce the corner between horizontal and 
vertical wall of building. Rant.  the 1 Meter strip will be under 
the base floor and half will be bent vertically with walls. 

(5) A 3 to 4 inch thick cement concrete (to be paid separately) shall 

he laid over the horizontal/sloping waterproofing surface and 

this shall not be exceeded the outline. The outer corner shall be 

rounded to avoid the squashing to the Paralon sheets during 
upturning afterward. 

(6) After construction of base slab and vertical wall, the surface 

shall be treated with "Impertene Primer" with a long handled 
brush upto the required level. 

(71 Alter drying the "Impertene Primer" the two "Paralon NT4" 

prelaid layers in the bottom shall be upturned and totally flame 

bonded. the 1st one to the wall and 2nd one to the 1st one. 

(8) "Paralon NT4" shall then be laid out to all vertical walls, totally 

flamed bonded and with at least 10 CM overlapings and started 

from the bottom of up turned edge. The Paralon NT4 sheets 

shall he strapped at the top, that is fixed to the concrete or cc 

block wall by means of aluminium strips and nails as per 

direction of the Engineer/Consultants. 

(9) The aluminium strip shall ,be covered by a Paralon NT$ strip 

which shall be carefully flame bonded, paying attention that no 
empty spaces are left. 

During all the processes, it is necessary to keep the area dry through 

a continuous dewatering to keep the water table below the working 
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ilISUILIII011 Luring. 

a) 	2" to 3" thick expended thcrmopore sheet o t:required size 
and density shall he fixed to the surface receiving 
insulation as per drawing/13.0.Q, using cold applied 
polymeric base adhesive. The sheet shall be enclosed in an 
Air Water tight 0.2 mm thick poi:mime. 

h) 50mm (2") to 75111111 (3") thick woodeep panel of 
specified/approved sizes shall he laid on cement mortar as 
per 	Details while the monads sti:1 green or the 
\\ °Hee') panel shall he loosely laid in staggered joints 
panel and shall he fixed to the surface using suitable fixing 
mechanism as approved by Engineer. 

GLARANTEL 

(a) 	The Bond 

The Contractor shall furnish a bond. which shall he agreed upon in the Contract, to 
insure the successful performance of the Water Proofing/Insulation work, and he 
shall agree that there is nothing in the above specification which will prevent such 
successful perf rmance. The hond shall he for a period of 10 years. 

(1- ) 	Repairs 

If any leaks appear within a period of 10 years after the work is done. the Contractor 
shall he obligated. at his own expense, to repair them by removing the cost at the 
point of leakage. roughing the concrete. and applying a new coat. The Contractor 
shall relieve the pressure while making repairs. The Contractor shall not he 
responsible for an) defects caused by setting or other structural causes as per decision 
of Engineer. 

tSCREMENT AND PA) NIENT 

Measurement fOr waterproofing damp proofing and Insulation shall he per square meterisft. 
of area treated. The rate fOr specific number of layers (treatment shall include preparing 
surfaces. all materials and labour. equipment. heating and all operations required to 
complete the work in all respects to the satisfaction of the Architect and as specified. The 
rate shall 	also include all labour and materials. scaffolding 	if necessary. overlaps. 
galvanized nuts. bolts. \\ ashers_ ridgers and hips etc. to complete the ioh. It shall include cost 
of concrete where applicahle in ft:spec:f\ c 130Q bem. As5halt. Polystyrene sheet. screed. 
Prime. Asphalt Membrane etc. 
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SECTION -E - 1 
GENERAL SPECIFICATIONS 

FOREWORD 

shls document is to describe mo minlmum requirements for the equipment 
dna HstalE-Plans ana .0 ersu'e 	•re CCATT'OCCO' 's Ley aware of 's duties 
'a Perform the roctuired works, H acc,oroance with :he •erms of the Contract. 

1.0 	SCOPE OF WORK 

works 'e area 'a 5-et e'erHea systet- st-,156 5  a•ct l-cluaed H 'he SCOGO o' 
toil CallTraCT are shown on the Drawings, sictea in the Part cuiar 
Speciccctlors, 53 o' QuartYes ord exp.EU-ea H 'bese specificclons. The 
worss shah broadly include but not littnitea to the, following: 

Low Voltage Switch Boards / Disscbu'ion Boards (Section -E - 2) 

2. ...ow Vo fade CaPie ano Kres (Section 3) 
6 Co oz's are sues (SesfEcn - 

'Arreg Accessories (Section - E - 

5. 'rterier Lighting Fixtures (Section - E 6) 

6. Cable Tray, _adder arc Truns'ng (Section - 7) 
7. Addressable Fire Alarm System (Section 	E -8) 
8. 'List of Approved Manufacturer (Section - E - 9) 

A mcrerlal and eculpmer• sucefed by the Contractor shall be new and 
respects conform to the nigh standards of Engineering design, workmanship, 
peCormance and funcuort es 'fere H. specified and fully meet the qual'ty 'eve 
and rugged recuirements of ti'e spec:Seat:ors. 

The Contractor shail also be responsible to supply any other equipment not 
specifically mentioned in these documents but which is necessary for proper 
operatlon of the works / system, shat' be considered to have beer so 
specified and accordingly shall be provided by the Contractor as part of the 
Contract. 

Tne Contractor shall be solely responsible for ensuring proper functional 
requirements a' varlotis eauloment and shil also be responsible for fbrrfist-lno 
any additional piece of equipment and for making modification in the 
equ'orrert 	deslrea cro / 	cocrovaa ny toe Owner cr 	representnhve. 
to achieve Diaper coordination with vcrinus eauloment offered in the aid 
cure also -nose HSta lea ny o'ne's, 

Approvai of 're Contractors suppled equipment / installation woks shal not 
re 'eve 'he Con -actorof Clr'y 	H OLDHCI4 H3r5 or llabilities under the Conhoret. 
except insofar as provided ur'aer the conaitions of the Contract. 

2.0 	RULES AND REGULATIONS 
Toe enure e ectcal 	ci•or 	wor< ma„ cc carted out Cy ricer SEC 

:pace I riri d-  55 



.1V1 B YDDIOU 4!;SOC.ATES ToRissar 

Sindh Assembly 
Government of Sindh Technical Specification Electrical Works 

    

condoctor 	 nnfo-cRe roc' work under 'He ;provsions of 
Rioctricity Act 1 910 and 1he Lectrcity Rules 1937 as cc-tooted and !modified 
,fT o :tats cy •no Go 	et to-  MR icon. 

Ai' works sna on na 'ea OH; :- fiC:CorClit'iCk.f with the iciest edition of 'no 
Rea, °Cons of 'no B cod do • co pment 	B„,TB-Bngs •ssic ea cy me inst thfe, 0( 

E ectrical Engineers - London the Contract documents, the Electricity Rules 
1937 and bye-laws tnar are in force from time to rime. Any discrepancy 
:Between rnese spec Ecchors and any other roles and regulations shall be 
brought to the notice of Owner of his feoresentative, and his decision shall be 
final and conclusive. 

/he Contractor sno oe rescronsiole to compieting all formalities and 
suomiding tne tern certiriccres as ce' prevailing o es and regulations ana std' 
nave the ihstollarlor Passe° by 0'e Government Electric Inspector or •rtat 
region. Ai requirements of the Electric ins(oector and the Eiectric 
Clomparytha on comp lea\AL.-. 

3.0 STANDARDS 
At works, eqcipmenr 	crericis shat conform to: 

On the one Lana: 
The specificatiorrecommergied ;practices of'icial standards and codes me 
non - restrictive List of whicn is given below. 

International Blectro-technlcal Commission 
British Standards (ES) 
National Electric Coce (rN UCC 
National Standards 

e even' of ccinOct between standards, he most stride. t shall prevail. 

Whenever rho eiectrlcai equiorrenr to oe installed, ages nor hold nationa, 
standards. the Condacto sna Rake 'Mc) account the specific standards 
chosen by the Owner and make sure that the equipment he has to instal!, 
meets these dandaras. 
In addition, eve- if no men"on is stioulated in this specification, it is n'o'ted 
tor the equipment de troolcalfzed, if required, by the conaitions of the site of 
instaHotion. 

in any case, the standards ana codes to be taken into consideratior are 
those in force a' the date o' delivery. 

4.0 	INSTALLATION AND SERVICE CONDITIONS 

4.1 	Site Conditions 
Al maferigi ono equipment suppLea one 'nista/ea shofl on ctesigne,d, 
manutactored and tested to meet the tollowina ambient conditions 
uniess soecificaily stated otherwise for any materiai / equipment: 

a. 	maximum outdoor ambient temperature: 	Ili degree C 

age 



Sindh Assembly 
Government of ,Sindh 
	

Technical Specification Electrical Works 

Mr murr rdoor ambient temprpratiore : 
	

°agree C 
imaxii-Pom 'active moria*y 

	
Eri; 

irvErli-nbrr relative kurnidity 
	

26 c/i's 

4.2 	Service Conditions 
Equipment shall be designed and built for continuous service with a 
minimum of supervision ana maintenance. 

5.0 	MAIN ELECTRICAL CHARACTERISTICS 

5A 	Power Supply System 
Ija l ess othe'w'so socc:ifieo edownere, at' equipment arc material shall 
oe aesignea 'a operate and 'unction satisfactorily witn 7 -e foi,owira 
--duhuro -osicuennents withab* any aphati tad 
Voltage 	 400+ 10% 

- Phase 	 3, 4 wire system 
- Ereatsoncy 	 cz. -2'-r. 

5,2 	Degree of Protection of Enclosures 
For u-doors, P3' hurrititsbuti dectree of inaress protection of the 
enclosures against contact with line or moving parts and against 
ingress of sots foreign pordes or liquids, s.nal oe seiected, 
accordance vvir lEC 60529. 

6.0 GUARANTEE 
The Contractor shall tomisn written grantee which should clearly state that the 
works he will carry out as well as the materials he will supply, meet with this 
specification and that compliance Thereto constitutes an official ciause, 
added by implication to the general conditions of his offer when signing the 
Contract. 

Guarantee shall also be for replacement and repair ia` part or whole of the 
equipment which may be found defective in material or workmanship. The 
grantee shed coves the °oration of Maintenance Period as aefirped ir. the 
conditions of the Contract. This guarantee shall not relieve the Contractor of 
nis obiidations and he will fuly be responsible for the repair or repiaceniont of 
any ce,fecEve material Irt time, so as not to cause any 'undue delay '-
carrying out the repairs and/ or replacements, 
The Contractor shall acquaint n'mse.f fully with the existing conditions and 
ihmotonis at site ono 	'ATOr .tiS necessary to complete 'he proloct chder me 
Contract, to he carrion out by the Contractor. 

7.0 	EXCEPTIONS TO SPECIFICATION 
Any excerption or deviation from this specification or the cocas ana standards 
sna: pe -seed separatoiy in Esc Contractors ist of Deyia'ionss. Any exception, 

its sha ' not be listed. s'tall hot be considered iatet 

8.0 	AVAILABILITY OF SPECIFICATIONS, DRAWINGS AT SITE 
The Cotmac tor snail assume at 1-is ow- cost the CGr'"O ent  OVOPCTIOUI'y or 
specification and orawings on sire wnere app 
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9.0 	DISCREPANCIES IN TENDER DOCUMENTS AND DRAWINGS 
rot 	 she crne/Hy axe -e the affrimmer's and drawires and if he 

finds any oiscrepandes or omissions from the specifications, biii of quantities 
or arawincts, cc 	H accOr as to the moan me, re she, at once rotify the 

is Owner or i 	rebresematiNe •CT reCe:\ing a- s instructions before proceeding 
wit the works. V Such detective or modifieo, work is carried out by the 
Contractor on his own, re sisal; rectify toe same at Hs own cost. 

10.0 MEASUREMENT OF WORKS 
The quantifies set out is' the ad of quantities are the estimated quantities ana 
they shell hie' be taken as actual and correct Quantities et work to be 
executed by the Contractor. The Contractor shall carry out actual 
measurement of works at fne site.  

11.0 INSTALLATIONS DETAILS 
The ,OCCTOCS, routings, ins-a, a en heights, get° etc. for e ectrca, egbinment 
are indicated on she crew:rigs. / any infoonctlos is rot stated or the 
drawings or wherever modifications are redJired the Contractor snail obtain 
prior ins:etc:ions from •ne Owner or de representative. 

12.0 DRAWINGS AND DATA 
The Contractor shai provicie dinners:ono. oct,itte drawings, arrangestse—
drawings and technical data for the equipment offered. 'or the approval of 
Owner or his represertionve. 

13.0 PRIOR APPROVAL OF SHOP DRAWINGS, MATERIALS AND EQUIPMENT 
Trie. Contractor shall provide snoo drawings for The electrical irstotations 
showing the exact 'o es of ai cnoetorourd COTThaS Ona ducts, the exact rim 
ot at conic/Its ard trunkiho, draw-in arc ;unction boxes, the number and stie 
of wires in eacn conduit, the final connection arrangements at distribution 
°dares cro the deeds of ducts for the approve: of consultant / Owners 
representative before commencing any cortion of the works. All such working 
drawings diap be submitted in suitable number of copies as indicated in the 
particular conan.ons and within the periods stipeated be,aw: 

a. 	Cable entry ducts into buildings: 
WorXing drawings snail be scam:ego w 	C WOCKS of'CanCHTIOVef 
the s:-e. 

A cine- working anawings shal be sub—Men to the Engineer against 
signed receict and dated within two months of signing the Contract. 
Should however the Contractor ce obliged to install electrical conduits 
prior TO this beriaa then Ise snot sucmit tne relevant working arawirsos 
at :east two weeks prior to the proposed date of commencement of 
the work. The Contractor shall submit the program indicating the dates 
on which coact:Mat:on in different sections will take place, together 

--Otttfirrrnbraissicshrof-t+9e.souarkingdrawngs. The Engineer shall arrange 
to return to the Contractor at ecls one week prior to the 
commencer-net o' concreting of the section, his comments or 
approval o' the working drawings. 
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The Contractor shah soppy detallea spec:flea:ions, amens:onc drawings, 

etc, of eclement 'hot 	archoses 	s„bny otsd 

Where t s Contra: -eac res the cepsokra of En 	ficst materna arc ihtco,cfs, 
the Contractor must seek to obtain 'his approval within eight weeks otter 
signines of Me Comroct.Nc extension ot Uche wt: oe granteo for 
aVaitabclty of material or goods if this House's not complied with. Approvat of 
the Eng:neer aoes not relieve tne Cortmoc•or of ;lacing Hs orders in. cue Utsre 
thsr 

 
'he matenals he needs to cohsclese rho Contract on ipso. The approved 

samnues snot oe retained on site fas comparison 	comrssoaltles USe.0 

edwher-0 Ohne' 

14.0 MATERIAL ORIGIN AND QUALITY 
The iurote.'ic; and eauloment shot be purchased from Consuttam / Owner's  
chrego scan 'ens. 

Yds: ssea s-  He s gh-  to of cbsy time cer-osso •he 
smicatiors of finicin cr Inc materials, and to eventually refuse products, me 

n of monutectunng ofiwitic- nave nor :peen rorervic,siy agree:: No we-0.,' 

L'On.S ciehocor 	adaHiy. 

(Cu snecitc agreement of mu Ow: er, •ne maionals may be ce,:yercht 
roc:tress:ye y c tTe 'ea, but tr SiCh 	m.cinner cs to allow scifficient •ieste for 
tech recepstors 

wnen cnoice of manufacturer is allowed for any particular commodity the 
Controctor shall obtain the whole quolhy required to complete the work from 
one manufacturer or obtain approval of any change in source of supply. He 
shot produce written evidence of sources of supply when requested to do so 
by the Engineer. 

15.0 IDENTIFICATION OF EQUIPMENT 
For each piece of equipment, identification abel shall be fitted in front of the 
casing. The label shall have block letter 7mm high, black on white back 
ground of trifoliate and fixed with screws. 

16.0 MARKINGS 
the contractor shall provide "Danger Boards "and" Shock Charts "wherever 
required to comply with the requirements of local Electricity Rules and 
accordirsh; rio normal bioptic°. 

17.0 FACTORY TESTS 
All equipment supplied by and instated as part of the Contract such as 
agnaution °dads and !Ike shell be ts,:y •ested at the manufacturers works to 
the requirements of appropriate standards called for later in the particular 
spec:Soot:0m 
ne Contractor shall inform the Engineer in writing about the date and time of 

tug of ecch equipment fitt least-two wesekslr todYfincTfre-svitfreisstring-cs-tess" 
ny to Owner or his rerresentative shall not ObSO've 'he Contractor from his 
icsconsiciiiry for Inc proper fbriciiorincs, 	Inc equipment ono for fismisrung 
the duct-at-Pees referred to 'n Clause G.C. All 'es' results in the form of 
La-fit:cote of 'est / test record pert:flu:cies, signed by all the witnesses, 

EGRE-  Enge :Q. 	 'age 5 ce 
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each 'em 	.he scocc. co-  Ccoofoctor's stook/ shall be suoplied to 'he 
Engineer wit- seven days of no test dote, ann in any event before eel:very 
to mrh si v3. 

A expenses for carrying o.n 	tests and witness ay the Owner c;his 

represento-ive shall be borne by Ine Contractor and deemed to hove been 
inoudea in tne tender olo. 

18.0 STORAGE 
The Ochtroctor shall store the 	 such con tons that if car not be 
oamaged, i.e., in a dry warehouse. As particular concerns; fragile 
componerits, these shc I oe stored oh shelves H their original packina, fitted 
with identification labels so as to avoid unnecessary manipulation or handing. 

The Contractor shall handle, store and fix each commodity in accordance 
winf the manufacturers "ecoi-mencatictis. He snolh inform the Engineer 
mese coif lets with any other specified requirement and submit conies of 
manufacturer's recommenceflans to the Engineer when requested to do sc. 

19.0 LABOR AND STAFF OF CONTRACTOR 
Tine Contractor shall provide 	 aria arrange for: 

Skilled and unskilled labor required for performing the works in 
accordance with the technical specifications and drawings within the 
agreed time schedule. 
Supervisory technical staff witn appropriate experience and requisite 
expertise to ensure cuniity of work performed. 
Supervisory administration and clerical sfaft to ensure smooth 
tuisconing of the activities of she. 
Construction equipment, meagers, tools, etc. 

The Contractor shall supply all labor. materials and equipment necessary for 
tne lnsiciiatlan of low voilone cistiibution boares, cab ,es, iighting and power 
ecuibmert, together with al other apparatus shown on the drawings and as 
detailed in toe Particular specification. 

20.0 SMALL INSTALLATION MATERIAL 
The Contractor shall supply of smaii installation and consumable materials 
such as nuts, bolts, washers, shims, angles, leveling materials, insulation tape, 
scuder, PVC strap-an or heat snrincabie type cable tags, cable ties, bushes, 
sealing, compound, Avometer, electrical testing and measuring instruments. 
etc., and all such other material not listed in 30Q, required for comeiete 
insta latich as intended by the specification ono scope of works. 

21.0 INSTALLATION INSTRUCTIONS - GENERAL 
The Contractor shail set out the works himself as per specifications ana 
cravings and shcii property position the equipment on specified founda'ior, 
location. in general, the manufacturer's instructions . fortri5tafintintr-sh-cflt be 
to/owed. Any defect or faulty operation of equipment due to Contractor rot 
trE Howlho Me manufacturer's instructions suail Pe corrected and re: ,.tea ay 
trio Contractor at his own cost. 
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22.0 ASSOCIATED CIVIL WORKS 
The expression 'Associated Cvii Wor<s snail :near civii work to oe cornea out 
by fhe Cant:cos unary.-  the Giver:no' of to Engineer in connection wit me 
Eiectrical Service. 

Ice Controcror strict prepare accurate orawings giving de:ol.s of ail hoes, 
`kings. Oases and other civ wort requirements and shall be responsible for 
their accuracy. The cost of preparing shop drawings shall be considered to 
have been so specified in tne fencer price. 

-k.() t)!•CW>. ,0s c SUcca'aly of the wort< 'a oe carried out by the Contractor: 
a. 	The cutting and forting of hoies for conduits or pipes, or conduit or 

pipe fixings threugo wails. Boors, Goings, partitions, roofs, etc_ aria 

Ma <Hi good afThs nine wer < s 	ere)/ cavcriced. 
-re ou ding a' canteTh 	 tck ducts in 'bars, WOCS. et. 

.c-t? a-Ccal'ar' 	Cc' rucne cases, etc., du enfdpirent 

d. Excavohou form. rig 'or uncerrhound seCces of ducts and courses and 

'hen covers it. 

e. The cutting or forming of chases, recesses, etc., in floors, walls, era., 

conauits ana fittings in and -nicking good. 

Excavation for and laying of cable carrying pipes.  

The building in of brackets and supporting bars or other form of conduit 

ar pipe suspensions. 

h. 	The painting of all pipes, tube and conduits etc. after fixing unless 

specUilea to tne contrary. 

The providing and burring in of seeves nrough slabs and wets. 

n genercl all required holes trough walls, floors and beams for pipes and 
ducts will be left out by the Contractor during the process of building. 

Where conduits, pipes or fittings are flxea 'o concrete or woodwork ay —eons 
a' saddles or clips, the Contractor shall himself execute the work necessary 
and the cost of sucn work shall be considered :o have been so specitea in 
to price. 

Cutting, ttiria, Pier-pc:Irina, patching or plastering and finishing of carpentry 
work snail oe cone ay craftsmen skitea in Their respective trades, wren 

neauitc it 5Ca be one in s._b:h 	— caner as no: 'a wec‹e- 
s-e.c•ure, ca "ors or doors. 	roles tatfirect to be cut must be dhected 
without breaking out arouria the holes. Where patching is necessary 'n 
tinishea areas of builaing, The Engineer shalt aetormine :he extent of such 
pin:thine os -eft:string. 

23.0 TESTING - GENERAL  
„eon cca-Hbeo,, of 	c -inn 	t ;e(1137 seven days notice is to be (aver. a' 

bescre' a,  y 4 esa THL,  C.c'oc:+cr shoP radar — al.  s'c c. se-'-
dynan'ic (oy sr-rubt'or), and ciy-umic ,̀0•0 testing an all the eafhpment ana 
systems. 

0. 
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ETc 	,.:(3." 	;SSMOSe of 
sys'en-  Guy-infe:ice with soecificalons. Tne 

dineers approval complete details of tests to be 
so oroceapre, test observations ana expecte° 

The Contractor shot furnish at tools, instruments, test equipment, material, 
etc., ana cli cmcalfien persohne teceireci for Ore testing. setting and 
cajzstmen' of a' electrical equilorsent and material including putting the 
same into ooeration. 

Ai tests sno be mode 	proper record for the ortecfion of 	personnel 
cnd eauloment and 're Contractor shall be responsible for adequate 
Protection of all personnel and equipment curing such tests. The cost of any 
;lc:images cc rectification work due) ro any accident daring to 'es's shall be 
'he. sae resoonsIalfy of Contractor. 

-no Contractor snot reco'c a 'CS' votes of `ne rests made dy 0:m on 
eacipme-A Poo conies 0' a: 'es data and resits cerfified by 'he ['ranee( 
shy: I oe even to Inc Engineer for record purposes. These shall also incluae 
°Grohs of testing methaa, 'esigig equipment. clic:grams, etc. 

"he witnessing o' any `cgs by the Engineer does not relieve tne ContractorOr 
his guarantees for materials, equipment and worclansnita or ns any 
oo igaions 0' Corscroca 

In addition to installation testing, the Contractor is to carry out operation 
testing of all sections and is to clean, set, calibrate and folly commissich, 
censors-rate and hand over Ho •he Owner the entire Contract works in a 
thoroughly complete and operational state to the satisfaction of the 
Engineer. 

The accep tance - nroVsions! or 	s1(711 be made by the Owner. This 
reserves him the right to be represented or assisted by a representative n' 
organization whet°,  °Thad, or ,-01: o' Hs choice, which may deciae 
behalf any repairs deemed necessary resulting from lack of observations of 
this specification, or of the roes and standards. In adaition, he may judge the 
quality of the works and toe materials supplied. 

This remains in force in case of sub-contracting. 

The Contractor shaii forma iy endace his direct responsibilItes to the Owner o' 
s representative, and likewise, shall assume all responsibility tor work 

performed by sub-contractors and materials ne has supplied aria insta lea, 

23.1 	Insulation Resistance Test 
Insulation resistance test shall be made on electricoi equipment by 
using a megger of 1000 volts for circuits between 250 and 500 vo:ts. The 
lissuiction resistance of distribution boards, cables, etc., shall be as per 
IEC, IEEE, MS and Pakistan Electricity Rules. 

I 	 Lnc,g 	v : o is,. t i". 	 Thge  
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The distribution ooards shall oe given an insulation resistance 
measurement test after HY:illation, our pefore anywun is 
cor—ectea. rsulation tests small be mace petween coon contacts of 
circuit breakers, switches and between earn phase ono earth. 

•-0 	 resistcnce 	 uncer 'est is ess Han scecced 
value, the cause rh hue low reading shall be determined and rer-ovca 
Corrective menskres snall inciugr 	ry-out proceaure bymeans of 
heaters, ' ecru bebeht sgo„r -  d to Garbo.- mols%se. Where correct ve 
measures are corned out. the insulation resistance readings stroll be 
taken after the correction nos oeen mace and repeated twice at 12 
flours %terve . 	e maximum 'orsge fair es,-c"—ecciHg Rs 'he three 
successive tests shell no' exceed 20% of the average value. After all 
tests nave been made, the equipment snick be reconnected as 
reau rec. 

23.2 	Earth Resistance Test 
Each resistance tests yr.% oe mace oy co arco on 
sys7e-9 soacto'c-.: 	'e .c ochrra oar* 	co-rsoc'br c:s —ay 
be required by the Engineer. If it is roicated that soil treatment or other 
corrective measures are required 70 i0Wer The ciounc resistance 
val2es, the Mabee' will determine the extent o' such correc've 
measures. 

The aectrical reslstance of the E.C.C. together with tine resistance o' 
the earth's lead measured from the connection with earth electrode 
to any otner position in toe completed installation shall not exceed one 
ohm. 

Earth resistance test shad be performed as per Electrical Inspectoris 
requirements. Where more than one earning sets are installed, the 
earth resistance test between two sets shall be measured by means of 
Resistance Brldge Instrument. The earth resistance between two sets 
shall not exceea one ohm. 

23.3 Switchgear 
Each circuit breaker shall oe operated electrically and mechanically. 
All intros':kr,: and control circuits snail be checked for proper 
connections in accordance with the wiring diagrams given by 'he 
manufacturer. 

The Contractor shall procerly Identify the chases of all switchgear and 
cables for connections to give proper onase sequence. 

o CereiuS she, I  he checked 'or correct operation and ratina 
equipment served. The correct size and function of fuses, disconnect 
switches, riWThlOUr of interlocks, indicating lights and across snick 00 ir-
accordance W;7I' ono/bred manufacturer drawinds. Namericbes shell 
be checkeo 'or prober deslat orlon of equipment served. Protective 
re.ays shall rue 'este° ano set at site prior to commissioning of the 

sos:e 	55 
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23.4 	Special Systems Tests 
ec o. sys 	 s •  e er ). • C 

according to :he procerThres laid down in Inc) respective scscrions 
•he 	'essrmico 	Thee f ccuroms 	ow over 	any 	secede 	'errs 

recommenced ny me manufacture' rocl a sc be cornea oy• as 
approved by the Engineer. 

23.5 Complete Tests 
After any equipment has been tested, checked for operation, etc., 
and is :facet:red by The Enalreer 	C:07 4"CCfCr shot be responsible 
for me proper protection of that equipment so that suosequent testing 
of other egurpment do no' cause any carnage to the already tested 

eaTurpr-ent 

24.0 ELECTRICAL CONNECTION 
Fiectrlco connection for each building shaS be supped by oter on' 
necessary arrangement coordiria on to be core by this Contractor. 

25.0 SHOP DRAWINGS/ AS BUILT DRAWINGS AND SERVICE MANUALS 
A record shall be kept both in hard and soft copies as the work proceeas of 
any work no' in accordance with the working drawings, and upon 
compietion of The work, the Cors•ractor shat prepare the foilowing drawings 
and forward them to the Engineer for approva.: 

Duplicate prints of as built single Foe diagram of the main and sun 
77;01- cis-but:or re•work, rrricica•Mg 	cobies, their size and •ype, cr-ct 

the rating of al, protection devices sucn as circuit breakers, fuses, etc. 

Dubircote prints of as:put/shop drawings of Lignting, Power, Teiechone, 
Data, Fire Alarm, Public Address,CCTV, Access Contror, and 
CTheueMianagemers' systems.cs aoolicable. 

Duplicate prints of as fixed control and wiring diagrams for 
eau:or-et installed as part of the Electrical Contractor works. 

After these drawings have been approved, the Contractor shall supply two 
p•ints on caper of each and insert these in the operating and maintenance 
mar Jai specified oeiow. 

Tne Contractor shall submit 'o Engineer for approval a sample of 
mancfac•urer iris- tricot:ors for installation, tres'ing, commissioning, opera:on 
and maintenance manuals including manuals of spare parts and tools of the 
ecuipment. boon acceptance, the Contractor shall supply three copies to 
The Engineer for forwarding to the Owner. these manuals shoula be in 
properly bound form. At least two copies of the documents shall be 
submitteo in orlginoi. The installatron ins•ruction shall be submitted two weeks 
prior to comma-ice:cent of rnsThilation of each, equipment, and-orperctfor 
and maintenance instruction at the time of commissioning. If the Contractor 
fal.s 'a provide the docunsems, '"e brsarrseer shat withhold issuance of 
requisite certrficaThs aro dec,Tht surcab e amount from the payments to me 
Contractor. 
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26.0 WORK COMPLETION 
The Confracror she I fuoher make good. repair. replace all defective works 
and clear away on completion and leave ail insta.lations ;n perfect working 
oraer era to The safsfaction of the Owner or ras representahve. 

27.0 PAYMENT 
No separate payment snaiI be ofcae for wor< involved wIffarf The scope of this 
sechoh crtess soedfccIIy stated hr.  hhe 	CO,conf'hes or herein. 
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Letter symocis To be used in Deathcal technology. 

DiapuctsettIng electrical rtecsurina instruments.  
Colour for incicator lights and push bottoms  

Swits-,- gear and conga! gear. 
Current Transformers.  
Vo Digo Transformers. 
LV fuses. 
Factory p2iilasserraies of kV switch gear and contra 
cear.  

IEC 60027 
EC 60051  
iEC 60073 
EC 60:58 

!EC 60185 
EC 60186 
'EC 60269 

I EC 60439 

iEC 60529 	Degree of protection provided by enclosures. 
EC 60617 	DropIs c symbols tor diagrams. 
lEC 60947-2_ I IV Switch gear and Control gear. 
35  951 	Eattning Cloossus 
BS 1433 	1 Hard drawn bare copper conductor for earthing. 
BS 2874 	32_5s, Bolts, Washers and Rivets for use on copper. 
BS 6346 	1  PVC Insulated Cables.  

SECTION - E - 2 
LOW VOLTAGE SWITCHBOARDS / DISTRIBUTION BOARDS 

1.0 	GENERAL 
1.1 	Purpose 

Tnis session fogetne! 	 caper:ding aocanuterst covers 're 
minimum requirement for the design, construction and performance of 
factory guilt asset:sip:es of _V switcr boom. 

1.2 	Scope of Work 
The work under T his scope consists of supplying, installation, testing, 
connecting and commissioning of ad material and services of the 
complete switcnintocrid as specifie.d herein and/ or shown or the 
Tenter Drawings and riven in foe 3IL of Quantifies. 

The Contractor shah discuss tne electrico. layout wife the Engineer aria 
cocuidacte at site wit- foners 'or exc 	e, °carry-  and pcsitiors 
electrlcal lines art eau:argent. 

1.3 	Standards 
Sw:ichboards sho copro y with Section - 	Clause 3. 
Particular reference snail be made to:  

C? 103 	canning 

Any other standard referred to in above standards or  these 
specifications. 

1.4 	Installation and Service Conditions 
Tor genera! site con:at:ors refer soSection - E- 1, Clause 4. 

Sw:tchboard seal be ihstafed indoor. The equipment shot be capcb e 
of operation under the prevailing ambient conditions without any 
de E.-ennuis effecn of any kind. Swilicncoard shad be sunchie 
continuous opera5on at full load Dying under combined variation of 
oath v0.1000 070 trec„ency as statec. H Section - E-1, Clause 5. 1 . 

EGRET Engg. h Env. Consultor—. 	 Page 12 of 55 
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rransieht voltage cc-messier clown to 80%ef rated voltage shar no' 
attest the eerfounchme of •ne outusipmen• oha nip vozone ams -  ne 
with3s nersthssible limit. 

	

2.0 	MAIN ELECTRICAL CHARACTERISTICS 

2.1 	Power Supply System 
Main characteristics 0 DC We' suppy system app..= e to 
switchboards ore: 

Va tage 
	

420 V :270 

Phase 
	

3 6. 4 Wire. 
hreauercy 
	

a0 -1. - 2 T-z. 

Neutral system 
	

Solidly grounded. 
Pea< 05w—ehcal SCC 

	
To cc specified by be blade's. 

EMS symmetrical SCCI 
	

To be specified by the bidders. 

Main characteristics of auxiliary supply system are: 
Con -ro Ccmfechs: system 	24 \CC. 
Space heater system 	 230 VAC. 

2.2 	Ratings 
The es:Hp-sem sus: be concoUit of comyltsa the specified cuitron' cm a 
continuous basis of 24 hours / say, without exceeding the permi•ted 
err pera -Me. 

he current ratings of all equipment must be guaranteed at the 
specified design temperature. Equipment shall be fully rated and 
constructed for withstanding, making and breaking the specified shop' 
circuit duty. 

Pins of auxiliary circuits snail be sized for a rated circuit of 10 Amp. 
Mirimum. 

	

3.0 	GENERAL REQUIREMENTS 

3.1 	Concept 
The Switchboara shall be of standard, prefabricates metal ciao 
cub i cle=s), floor mounting type, totally enclosed, dead front, dust tight 
and vermin proof requiring Thr 7 access only. It shad complete In all 
respects with material and accessories, factory assembled, tested and 
firsiseea all according to the specifications and to normal requ remeets. 
For indoor Installations the international classification shall be 1E42. 

The Switchboard with all comoonents and accessories shall be suitable 
'or from operation amy and snn1T 

have a rated seeico shod service breaking capacity, 'cm a' 400 
VAC, corforatir a, ro PC 60947-2 uniess o'nevise smite° c 	o 
drawings. 
oe provlaed wsh caequote c earance from live pans so - 
flash over cannot be caused by switching, vermin, bests, etc. 
have at canncone"'s toted 'of insulation tass 600-volt shimmun 
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be designed for ' usn mourning of all instruments on tee front 
side. 
nave oh incoming os otstgeing carthectIons from the 'op o' 
bottom as required. Have the components mounted so as to  
facilitate eche a' 'acireertorsce from the trohr. Have corrrhor 
lamp Tess facIilty for ai amps. 
have wiring diagram on 'he inside of door of the switchboard. 
Be labeled wit harheolate on the front sloe of coot. 
have arrangements for extension of switchboara in future. 

	

3.2 	Accessibility 
SwIfoncoard shah preferoaly be arranged for bottom cable entries. 
Adequate space must be provided for cable entries and termination. It 
eta oe possible 'o wor< e.asiiy and safely on cable of a main cr constol 
outgoing circuit 	OFF position wish the remainder of the board alive. 

Adequate system sno ae provided 'or installation arc clan-pica c;  
cables insiae the cable compartment. Position of terminals ana cables 
shall atow use o' Camp ammeter. 

Power and Control cable termination snail avoid obstruction to otner 
cable termination and provide easy access for terminating cables. 
Cabe supporss snaf be proviaed to avoid undue strain on cable 
termination. Easily accessible locations shall be reserved in the 
cortroartment for measuring transformers. 

	

3.3 	Heaters 
Santee heaters shall be :provided for prevention o' moisture in each 
cutece. Heaters snot cc wired together and setaii be automaticary 
controlled to avoid over neating the equipment. Heater snail oe 
suitable for poetation on 230 VAC supply from an external source iect 
ce provide rs. ma niDis.ro n or Board) 

	

3.4 	Name plates 
Or the front side, a name pate shall be provident as the Sop to 
indicate the name of manufacturer, system voltage and frequency 
and the current carrying capacity of switchboard. 

Each breaker shall have a circuit identification label fitted below the 
brearker aperture or as stitch's. 

Drawing indicating the branch circuit names, breaker elements, cable 
sizes and conneclina services shall be placed in a ciear plastic [pocks' 
provided at the COCK of the front access. 

Labels describes shaii nave block letters 7 mm high on a white back 
ground,to be maae from traffolite ana be fixed with screws. 

Each ineotalha °ha otossoUng enrcelt sraf also be labeled wi' 
plate 75 	x 15'ter, as costes-bed oactve or the front s:ce o' 	Dor 
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4.0 	MECHANICAL DESIGN 

4.1 	General Construction 
The switchboard shall be fabricated. welded: cringed, fir-lsned with 
0:nada Ton feu-few:7k ana C!CiddeC 	SWG MS sheet, to form a 
rigid, free standing, flush mounting fronted assembly. 

shag be sulfa° y diviaed info panels and compartments for 
accomnsioaatina the required number of circuit components, 
ihsfrxihes arc accessories. Each comocitmer-  she . be Tuiiiy 
partitioned ham Us neighoor oath horizerdaliy and vertically, allowing 
safe cable fou'imii / tem-Mat:on W' nutshutting the switch:y:90rd 
Cow-. 

t'S 	 ,.r ,,.'s 	es, 
0c:2 -psi:De umihe -pima maintenance operatic-is, sna pc 
adequately aroteu3ed and / or harried to ensure piotecipis of works 
ara 	avoid ohs:Sten-a conract. Balers may oe 	fiansuTert, 
insulating material fdted with warning labeis. 

The doors sna be provicod Wm hinges on me lefturcrict sloe aro 
locking handles on the right hand side for fastening toe door. The front 
assembly sna be tostenea te the enclosure by means of set locating 
fasteners for quick and easy fixing. 

All noles, CL/CD._tS shall be tool or Jib manufactufed and free from .fficfrs 
and rough edges. All structurai components shall be of stanaardized 
design 'o orovlde complete uniformity and inter change ability of 
common parts. Removable gland piated shall :De provided at top ono 
/ or bottom as required. 

The sw:tchboarc shat be supplied compete with foundation bolts ana 
other installation materials as recommended by the manufacturer. 
'roper size cab e c crispina channels with galvanized sree' clamas ana 
brass cable clamps respectiveiy for unat mouuuct and armor cid ca ales 
shall be orovlded. 

The cabiing inslae the Switchboard snail be suitably numberea and 
namesseo ny —en ns of straas or cords. wiring fo door moun•ed 
components snail non fiexibie PVC canajt. 	incicating, contra arc 
selecting eou'oment shad be suitably arranged and clearly labeled 
wirn irdeiib e abeis inalcating the rating of 'uses, switches, etc. 

All metal won< of the switchboard shall be cleaned down to bare 
shlnis cif mega, gisosfunate ana the surfaces chef-Ind:oily oteggrea 'or 
powour coating, Then these snail be coated with nowaer of colour 
"Au /032 siiia then „a« :. 	Oven. 	-Ht:<nes c[Dowiet 

_ 	 o R)SS • -tt .  :29 michons. 
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4.2 	Bus Bars 
Sus Cars arta arc:goers sscpcoec on -on - nygraseco ts -tater ce are te 
be Hgh ctonductiv"y elect° ytic rained capper, completely isolated 
ono mechanics y crocea anc toured to wunstana the scoclfiedsrort 
circuit currents for one second duration. 

Bus bars and droppers shall be housed in a separate compartment 
ana shall be clear* markets with teir respective colors. Bus bars shot 
be provided for fniree phases, neutra and multi - termina eartn. The 
temnercture rise stria! not exceec 50 degree centigrade at rated 
current. Neutra. bus assembly shall consist of outgoing screw •eroUrtas 
with one terminal for every MCCB / MCB. 
Neuna. Sus bar should be of same ampere ratirg as chase oar. 

RerstevaLle me'a covers on oser OLS bar chamoer sng': be c,rayldec 
with suitably sized labels at regular imervais, fixea with self tapping 
screws and warning of to 	work. 

AL ens co-recto's sn-_, ;  be snrcescr 
horizontal bus oars sna. non' •oe sO 
lenotn. 

4.3 	Earthing 
A copper earn bc' c' se- 76:e e sect:c- 'Le' 'no spec' en 'co • 070 s-O 
extend the entire length of the Switchboard. Provisions shall be made 
'or ;sessile It „reextensions at bet ends. 

Ecohina facilities snot be :provided on each incoming and outcorrg 
!gilt to permit earthing of •he connections. 

A. mak-1HG nc-p 	Gary .- c; ones C 'ne Sw:%Thr,ocira s-c:ce 
bonded together and connected to the Switchoncra t earth bar.  

Each circuit wiring shall be green / yetaw colour. Earthing mass 
conrimity between withdrawabie parts and fixed frame sHa be 
correctly ensured whatever the withdrawable part position. 

Provision shall be made adjacent to cable termination for earthing 
cable armour to the earth bus bar. 

Earthing switch shot be provided wherever mandatory as per rules and 
tegularions / coaes ana standards and shall be manually operated. An 
interlocking system snail provide the foilowing locking and safety 
'unctions: 

rsipossiblllty of closing the earth switch if the switcning device is 
closed. 
Visual cneck of earthing switch positions to De possible. 
Possibility of locking the earthing switch operating handle in 
open ono nosed position. 
The earthing of the bus bar shall be done manually by the 
one"on'wH'n„s  :.-poes- ce of general carting systern. 



sin:  
Sindh Assembly 
Government of Sindh 
	

Technical Specification Electrical Works 

5.0 	DISTRIBUTION BOARDS 
e enciosure of the Wi lIstriby• onden 	sac• ^e fn,"zic - leahem e:ecrc 
r:Ivan:zed / zinc coated sheet sloe'. 

The 	Distrinution Boarc shat be fabi bated with 	SWO siseel steel recess 
...Curt rig_ Ali combonernas shni be :dr° eo on 	common component 
moo-Ting r,,ate node of 	S'WG sneer mee. insicle tire enciosure dna 
crotected from the Pont with sniewea sheet stee• front olote. The door ana 
cepa front covers sna be -race at ' 4 MAC sisee' steel. i're door shall be foil,/ 
gasket with hinges on the left hand side ono .ocking hardie on the rignt hand 
side to' fastening the coo!. The locking ho-de should be detachable. The 
cead / front assemb y sna. pe fastened to •-e enc. osure by means of  se t  -
locating fasteners for quick and easy fixing. 

Bre a stsinoll On Conlin snni 	s„on 	no—hit:0 ire 	 lo :on 	o s  
as recondrionqed by the mortufacla pm. Tuie rca 'r 	h outgoing cable 

aaccter box for accommodating Pre copies aro conceits may be proyiaea. 
'se box shaT be o' 	same 'material and finish as the Distribution Boards. 
An earth oar or terminal strips Sita, Ce prOvigea 'Or connection of incoming 
and outgoing earth conductors. The earth bar or terminals shall oe 
nernscrentiy connected lo the body of Distficusion Boards at two points. 
Fiexiole copper strip shad be provided for earthing of she Goer of Distribution 
Board. 

Neutral bus assembly snail consist of out going screw terminals with one 
'remind for each MC:3. Al holes, cutouts, etc., shall he tool or jib 
manufactured arra free from ours and rough edges. Removable gland 
plates shall be provided at both the too and / or bottom, as required. 

The cabling inside the distribution board shall be suitably numbered and 
harnessed by means of straps or cords. Wiring to door mounted components 
snali ne in flexible PVC conduit. All indicating, control and selecting 
equipment shall be suitably arranged and clearly labeled with indelible labels 
1n:dB:LT:no tne rating of fuses, switches, etc.  

All metal work of the distribution board shall be cleaned down to bore shining 
meta phosdhat and The sbrfaces cHT-n.cory c'enc'ed to' c. veer cco'ro. 
Then these sha.l be coated witn powder of COLOu7 RAT 7032 ana then oakea 
H oven. The thickness of  Powder coating shall not be less than 120 microns. 

6.0 COMPONENTS 

Tne swircnoocrds snail be Crovigoo with all components as speafied or sinown 
or. He Drawings and as necessary for the satisfactay operation of the 
-.Switc`rbocuo and of te ectricd, system. A: r.on- conents shobb co-0 y whn 
PC 50947-2. typical speciticar.ons are given itereuncer: 

CC^S- •=7. 	 Page 	0'55 
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6.1 	Air Circuit Breaker (ACB) 
Ali C.FrOt 0'0C<Or shoo 	 fyr 	nee noes i.,o COS 

OS '-"er°;C/s ed 	CJOIS'S . 's y; suDiss e 'c' making and brooking 	a,. 
condition. Operating mechanist-is snall oa rnanuaty or motor operates) 
chars-Jac sating with 'iron: °rive grio nand e. These sha be Cm:, d 

operative. Mechanicaliy operative ON-OFF-OFF indicators positively 
driven In coin cUrectorts spot pe o'oviaea To indicate 'he position of 
the unit. 

Overload and over current teasures ire cys shall be of an aciiiestob e, 

manual)/ resetrable type, accoraing to manufacturer's standard 
ranee. 

Eacn AC3 sha , nave bunt in rester with the selection of Trip or Nor-The 
izunctions. Also with Me faciiity of testing the ACE in field from single 
phase ;220VAC) supply osiTy. Eacn of the above function shal, nave 
separate LED tidicators and Alarm switches for trip monitoring a' 
Overlock:1, Snort CISClt, Pre trio a arm and Ground Fault. AC3 sha I be 
having Trip Memory. 

The 3i-coking CCIOCC• c' AC3 s 	be 65KA. AC3 breaking capaelsy 
snail be: lcu-lcs=lcw. 

The circuit breaker shall have iwo normally open and two normally 

cicsea aux,Sary contacts ratea 'or 10 Amps. 233 VAC. he Germ' 

breaker shali also provide for ON-TRIP-OFF indicating lamps. The circuit 

breaker snci have seecifieo rupturing capacity without the use of 

back-uo fuses. Abkircry release and trip coils shall be provided or 

desired operation and / or imenocking as shown and / or statea on 5.) 
Drawings. 

	

6.2 	Moulded Case Circuit Breaker 
These shall be three pole 400 / 500 volts rating shown on the drawings. 
Tne breakers sisal, nave born time delay over currerm anc) 
instantaneous short circuit protection. 

The MCCEs shall be instated such that their switching levers are 
accessicle through the aead front plate for operation. Circuit numbers 
/ designation on all circuits shall be conspicuously marked to facilitate 
connection and maintenance. 

The breaker snal, nave auCk make - quick 'break toggle -rec.-Km:sm. 
with positive 'ON', 'OFF' and in'ormedlate ' Tripped positions. 

..7[1.ip..21.1.a11.baitipaListecon overload or short circuit easur'na 
that Ice hi-02.<er will roi close / rerucla c'ose even 	the dose 
command is given while Inc circuit breaker has tripped duo to short 
circuit or bar tc.. - -ct avg.- ciao. 
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6.3 	Miniature Circuit Breaker (MCB) 
7.ne tvt,C3s with current rating from 3 to 80 amperes shoe be conforming 
to BS EN 60-898 or 1EC 60947-2. The circuit breakers shall be suitable for 
DiNstaii mounting, maintenance  -free and futy tropicalized. 

Tne mCBs suck be cesignea for Horizon a: or vertical mounting, or 
reverse feeding, without any adverse effect on electrical performance. 

The operas-lc 'mechanism snail be quick make, quick break type, trip 
free, with all poles opening and ciosing simultaneous),  (except for the 
neutral pole, wtscks it recessed shall be of the advance-dosing and 
ate-opening 'yea). The operating toggle shall clearly indicate me ON 
and 063/733) cot:Sans. 

The na ea ic ced..set' 	-tee 'tan sm tat eac't 	0 	C ie METE  
snail be direcdy linked witnes tne MC3 casing and nor by the operating 
nano 0. 

Bac. its of 'ye ,^4C 3s sna ce pravicteci wiiin pieced], ic stecro 
element for overload protection and a magnetic element for snort 
circui• (protection. 

6.4 	Earth Leakage Circuit Breakers (ELCB) 
3LCBs shalt be four pole, current operated type with 'ripping current of 
0.3A and tripping time not more than 0.1 seconds. 

6.5 	Load Break Switches 
Load Break Switches and contractors shall be of AC3 tyce tos motor 
ioads. Air circuit breakers above 630A shall be housed in separate 
cubicles. Aluminium pbte, SFTC I oe nrov'ded for cable entry to AC3s / 
MCCBs cubicles of 630A and above rating. 

6.6 	Air Break Contractor (ABC) 
The contactors sisal oe or creak, triple peer 400 / 500 VAC and 

suitable for the type of du'y to be performed. The main contacts shaf 

be silver tipped, butt type witn double Create per pole. Each contactor 
she be cowl :tea wan sine, 0 chase 230 VAC opercbinct cce, orb 
minimum one spare normally open aro one normally closed auxiliary 
_onto t. sne fr-2-rce of v. 'k  no, atextlicry contacts eat' cc 0'07(1j00 

according to the system requirements. 

7.0 	POWER FACTOR IMPROVEMENT PLANT 
Tne power factor improvement pant s(sail be urea for improving tne power 
factor at the system. "he osant shaii be automatic-cum-manual, 

The ;sower factor improve-sr rnt In'Ort - Shcr!!---be•-ciigPed—wiLh -mcp-R-4±-sw44c-h 
C0010 and it shall pea cart of oat k.T switchboard as shown on the crewing. 

occetcacas shat,' be setac e 	-cee chases. 0 5 VC *5 	ez system am' a 
seem be self cooled, designee:I for inonor use in tropical climate for maximum 
ands 

 
nn, tetroe-asese C)' 	steenees centectode coo 'e es'ive memicatv 
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is Fir capct" tis smir 	 rDstoRs deceit: 	' 2 stages, 6 stages 
and 4 stages. Each ettoactor banK 	1 ShCL be 25 and 	KVAR. Tne iota, 
<VAR capacity srsa 	us ir :Locoed on the co:wings. a COpriC7,..or 

oe comts etc sem ctisosOrie r eSSICD!S 	 s es hind sho'be 
connectea with control eanel with proper size of single core nVC Insuictec 
caoles. 

The panels shalt be suppted complete with a set of 3-phase, full capacity, 
isolated finned copper Gets oars, interconnections, risers, aesignation ;abets, 
ccb,e sockets, Molding down bolts, wiring with cteats and ferrules, earthing 
sockets and studs, etc. Each controi panel shad comprise. 

No. Multi stage power factor correction relay for abtomic • c/martto cors5oi. 
No. 3-phase, wire, 415 volts, unba (snood loco Power 'actor indicator. 
No. Auto-off-Manua. se.ector switch, 
No, Cis hem trchslarmicr wm 5cmos secor criy 	err hay* sc o le 

cutout burden and accuracy. 
 

3 Nos. HS:ben-bet D'OTOC on =„ses. 

7.1 	Requirement of Capacitor Banks 
According to IFC-83 	nc 831-2. 
Fully insulated, terminals to be shieidec py a cover. 

HCIS:C cp:worst:3y ene, Impregnatec. 
echo es: Alo-t3sitm coctine vacuum ",eta :zed. 

Safety features: Self healing. Over pressure tear-off fuse. 
Witnstana switcriting operations safely. 
Maximum 'USh current 200 times rated current. 
Loading capacity: .1 times rated voltage. 1.3 times rated current at 
delta flax. 
Overloading ccoacity ' .5 firres fated outout a' delta max. 
Acceptable tolerances - 5/± t 0% of ratea output CT rated frequency.  
Static life expectancy > :00,000 °perm:no hours. 

Test Specifications: 'terminal versus terminal with an AC voltage 2.15 
times rated voltage for 10 seconds duration. Terminals to casing wen 
an AC voltage of 3 KV for 0 seconas duration. 

8.0 	PARTICULAR COMPONENT REQUIREMENTS 

8.1 	Current Transformers 
Current transformers shat comply with the requirements of 'SC 60'85 
(or equivalent). 

Current Transformers shot be oolyester resin insulated, ring type, air 
cooled having transformation ratio as indicated on the drawings. Toe 
current Transformers socir be at su;tabie,beahqyjng 
1. .61-1:1-76-Ciriei'll—riansformers shall have rated secondary current 5A 
IA as required. 

Current Transformers shat esecricnicaLy and thermally withstana the 
specified snort cl'oui caoccify. Test tern ; .rblocks sholl be 0'ov:cod 
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co accent Transformer secondary cdcb's Having snot' cid:romp 
drov:s ors to a .ow Para a a pbar 'es 'a nu con or: ea 

	

8.2 	Voltage Transformers 
Vohoge rrons'cr,rh-cr-s suc bon 	 'ea", rers'e — s 	EC 60'86 

eaulwdeng cud shot be or t e same accuracy class as Current 
Tronsforusers. 

Voltage Transformers soak be equ:opeo w.th primary fuses wiin an 
hter r turihg anocciry 	e 	corrihp circuit becrrers Test 
olock esch be nevided 'or ecru Vsru'ade Transformer system 

	

8.3 	Ammeters and Voltmeters 
Indicating instruments shah be ser8i-flusn Swbcnboara type, moving 

oh, scOr-  coutes eu; wins stun, cro sac e 'fovea white bockaccund 

ore Clack graduations and markings. the 'font dimensions shah be I 44 
x . 88". [-ism 'or ostruments ch he, 	sige oho 96 x 96 rocs or a 

ha (sacs •s. 

cc:co:Cc insnuments 51C11 	 ass CerCe - 	Scar bcsOs. 
accuracy cUass in accordance with IFCT 60051. 

she ammeter shuth be suitable 'or connechan to 5 Amo. Secondary o' 
Current Transformer or directly through shunt as shown on the drawings. 
The instruments strai have measuring range indicated on tne =wings. 
A red mark shall be provided at the working voltage on the scale of all 
voltmeters. 

	

8.4 	Selector Switches 

Ammeter and voltmeter selector switcres snail be complete who front 
plate, grip handle, R-Y-B and OFF position for ammeter and RY-Y5,-BR-
RN and OFF positions for voitmeters. 
The seector switches for controls shall be rotary cam type and shah be 
provided complete with knob and front plate, showing all positions as 
required. 

	

8.5 	Push Buttons 
The push buttons sha l be momentary make / break contact type 

(normally open / normally close) and suitable for flush mounting,. The 
push :Dutton far ON orc OFF switcHrig sha.! be red and green 
resrdec8w8W. 

	

8.6 	HRC Fuses 

HRC Fuses seal oe provbied compete with fuse cases, fuse, era. The 
ft,ses sna 	 s ha ricrrhfauaS;secenor bass 	r - cces:orr r E2 

with ;SS 88. 

	

8.7 	Pilot Lamps 

Switchboara seal be provided with phase indicating pl oi lamps. The 
'amps sna'l be feted far 250 vo's suhriyand su'b'. 'or flush mar-Sing. 
The front of me lamps shall have adored rosettes for rdentifIcatron of 
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;chases 

8.8 	Line up Terminals 
Line no terminals wnerevor oroVded for Cot-It'd or Power circuits snal 
co sitcho e tor wo tage Gra sze o conduccofs as fi.,.oaten au 
drawings. The bne Led terminals for controls shot cc suitable for channel 
mcscstsa. A.ineoesschy cccessor'es s„(7' cs end-pates, fxesct c as. 
transparent label holder caps and label sheets with marking shall be 
provded. 

8.9 	Secondary Wiring 
All wiring shall be cooper conductor, thermoplastic insulated, at least 
t.5 sq. mm flexb e, nearly arranged ana cupped in groups. 

Soon conductor and es termination are to oe 'aentified ana markea 
with numbered fern 'es. At live terminals are to be shrouded. 
Secondary wiring tor Current Tim-Is:oh-hers snail de carried out wit not 
'ess than 2.5 sa. mftt. Tears-oils snail be specialy marked 'o avoid 
opening of me circuit oy acciaerh. 

9.0 	INSTALLATION 
The LV Switcnboata shins, oe Hist:ilea at bcation shown on :he crowing. The 
Contractor shall ensure coordination wit civi works for providing any 
openings, holes, etc. to avoia any breakage to completed works. In case the 
orav:sions r civil works :es the installation of electrical eaulet—ent are not 
made or made incorrect the same shall ce rectified by Lae Contractor at nis 
own cost ono to the satisfaction a"  he Erfaineek she Contractor-  shall oroviao 
founaation colts ana grout hem in cement concrete Loci-  using non 
stain<chole materikh wit- 'he cossovai or sisaineriu 

Ains•al!ation mated -la for onysicciiy cnectinc. ste Switch-board, such as pots 
nuts, washers, supporting steel, etc., shall be proviaec aria ,ristalled by the 
Contractor. -he Switchaaaid snail be instated upright and 1-1 level ana shot 
be firmly ana rigidly baited so the floor and concrete supports. 

The switchboard shall be completely erected as per manufacturer's 
instructions and as aphsovea by the Engineer. loose DC"S disoatcnec by 'he 
manufacturer shall be instated and connected as per assembly crowing 
oravicea py the manufactuter. Any safety ocking provided by •re 
manufacturer for safe transportation shall he released only after too 
sw sr-Mbar:1rd Is erected in :position. 

"ne incoming ana outgoing cables snail be cohnectec as recommended 2,y 
cable manufacturer. The cable armour shall be connected effectively to 
ground. 

The Switcnoacrd ocay ?Una oe connectea, .0 each as per instructions Given :-
section hEartHng" of these specifications. The Switchboard shall oe tested 
an. con--Hsskonen n'eserc€;- of the Encliteer The tests to oe carbea 
out shalt be tested betrs e energizing as per instructions contained it -, the 
tonic e Testing of Cenorti. Sidocificaucos a 	c. 	 <s. sehtion 
these specifications. 
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SECTION - E - 3 
LOW VOLTAGE CABLES AND WIRES 

1.0 	SCOPE OF WORK 
he worn undes 	s scope consists of supplying, installation. testing, 

connecting and commissioning a' at marerldl and services of low voltage 
cables and wnes and The accessories as specified heretn or shown on the 
Tender D•awlnos and given In the Bit of Quantlties. 

The Contractor spal discuss tne eiecdrical nyout win lne Engineer ana 
coordinate at site wlir (idlers for exec' route, location and cos:Sorts of 
electrical lines ana ectropmenu 

ur ete -He LV copes andits VV;7:' accessenes sea use comp v 	te CSe  
Spec:tic:it:ors fon E.ecdlect Wor<s, Sec•Sar 	 &nes relevant 
psevlslons of •ne 'erges :loco 

2.0 GENERAL 
At multicose end single core wves for light circuits. socket outlets and circuits 
operating stet° 250 volts shall be 300 / 500 volts grade. All single core 
sheathed cables shall be of 450 / 750 volt grade and upto 50sgrnm ano 
above shall oe of 600/1000V. Power caples for man feeders, main to suo 
main feeders, power equipment, etc., armoured or unarmoured shai: be of 
600 / 1000 volts grace. 
Armouring of cables snail oe cone with appropriate size galvanized gee' wire 
as per coaes. 

The conasctors spell be stranded or so:1d, hlgt conductivity, sof' annealed 
copper. Conductor of single core cables shot be circular, whereas at 
multicore cables may be circular or shooed according to standard practices 
and codes. she PVC insulation shall be extruded with a PVC compound 
having cloud flextbility, resistance to aging and ability to withstand 'he 
ambient tempera totes as given in General Spectiflca Eons for Electrical Works. 
Section 	1 of tnese specittcatlons. Cable snoulo be capable of running 125E70 
of full load current whnout arty damage. 

3.0 STANDARDS 
LV Capes CA'(-, Wires seal comply wen Section - _ 	Clause 3. 

Porticularretererce tar be mode To: 
BS 6004 / 6346 	°VC insulated cables for l ightlng and cower. 
BS 6746 	 DVG t rsulatlon for elect icol cables. 
ES 6360 	 Cooper conductors 
BS 6500 	 esula fed flextble corps. 

Any other star cord referred to :rsi (move standards or tese specifications. 
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4.0 	MATERIAL 

4.1 	General 
The power:, lortto ana COnTrC: cables sha 	c, furrisred and ihs' led 

decorcance We' the routes and rechiremenis shown on The 
drawings. 

AL cacies snali nave pnaso idergificatlor colours on instuotion of each 
core. The colour code ter 'tee prase circuits shall be red, yeliow and 
blue for phase corductors and black 'or neutral conductor. Where 
insulated earth conductor is installed, it shall have green colour 
insulatlon, 

Singe prase 	snual nave lnsuichlon of red colour for phase / 
Mock color '.-ej.rCAl and cater colour 'or earth conductor. 

At DC circuits snail have nstilcblon, of rea colour 'or positive, nuacK 
cd.okt for reactive gra green (or ectut sToro—C-0' 

he ends o' eruct endte o' • rticcre agbobred or tarnmoured gables 
shall be probe mauked frycock-wise am; anti n.or K Wse scauence 
of care colors.  

4.2 	Cables for Conduit Wiring 
Al! cables / wiring 'n concealed or surface mounted PVC or steel 
conduits shall be single core PVC insulated of specified grade ana size, 
unless specifically shown on the drawings or given in 30Q. 

4.3 	Cables on Surface / Concrete Trenches 
Cables for distribution: system to he installed on surface, in cable ducts, 
in concrete Bencnes or on frays snail he singe or mbiticore PVC 
:neck:bed and PVC snectiedo of spec,fien vaicae grade and size, 
bricss specif!cal y shown or Me drawings or given n BOO, 

4.4 	Underground Installation 
Caples for laying directly underground shall be PVC insulated, PVC 
sneathed and armoured with galvanized steel wire. Cosies `Ley 
installed In underground ducts / pipes and mechanically protected 
from end to end shall be PVC insulated and PVC sheathed unless 
specifically shown on the drawings or given in 300. 

4.5 	Cable Accessories 
Ail cable accessories stall be provided for the complete cabling and 
wiring system without any additional cost unless specifically mentioned 
in BOO. These shall include but not limited to the items such as saddles, 
clamps, fixing crannels, connectors, cable joints (where necessary ono 
approved-by .the Engineer), clips, lugs, 'aces, solder, identification togs, 
bushes, glands, eta. 

LC2RET Engg. 24 !PP Gorgeon• 	 Page 24 a' 
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5.0 	INSTALLATION 

5.1 	General 
Tke 	tractor S00'1 '051  •''1] 

C:11:9,0 	(0S..CS ''.50:0 0'. a 0 (7;.1' - ' 	, 	CT pnoses nit moss 
ana communicate Mem Us 	repoit 	 reglneen uts ter  
recommenaatiors or 7fle, S'Oria0(0S 0000'0 -g towelch the co e 
manufaCiuied. 

The cables shall be spaced by categories along their entire length as 
wet es coon ;penetration Moo biela!nas and in their interiors, according 
to, their to'lowing rated voltages_ 

39 C01 c' least between a cable a leg I <V - 30KV and other 
cob es. 

t inges between 500T 
umiu; 	:Dry..0'0' CO' °0 	_0-  a' . ea'S'' be area' 

coo e carrying vain:nes ..owes 	UOV and t o:epee-0 T. ""Eise 
oossioie aeing grodoea.  

All installation material, labour, Tools ana accessories for came 
Installation s'ta'' be furnished by the Contractor. The caole ono 
accessories seal be installed as describes in accordance with hose 
spec:Picot:P-5, drawings and mar-LA:Ctufer's instructions. 

5.2 	Conduit Wiring 
The wiring through conduit shot De started only after the conduit 
system is completely instated and all outiet coxes, junction boxes, etc., 
are fixea In position. The filling rate inside toe conduits shat not exceed 
50%. Cables airecrly embeaded in the masonry are not accepted. 

The wires shall be pulled in conduit with care, preferably without the 
use of any lubricant. Where necessary and if approved by the 
Engineer, the cable manufacturer's recommended lubricant may be 
.used, Where several wires are to be installed in the same conduit, they 
seat oe puiled together doing with Me earth conductor. All wires of 
same circuit Mail be run :n one conduit. 

The wires shall nor be Pero io a malus less than ;0 times the aver°, 
diameter of tne wire, or more if otherwise recommended oy 
manufacturer. 

The wiring shall he continuous between terminations and looping-1 n 
system shell be followed reto,igitout. Any joint in wires shall not ge 

owed.. The use M. connectors seal! bbIy be allowed at l ocations 
where loopleg-in is re,riderea rutifficut The, consent of the Engineer Ma' 
Pe required foi using connectors. The connecter snail be of suitocie 
raring having porcelain ooay with sunk-in screw terminals. Tee 
connector shoil bra wrapped wito ?VC insuiation tape after Os 
Hist laTion. A minimum of 150 rpm extra :engin of cable / wire snare cc 
Proviciec at each Termination 	factThote repairs in future. 

EGRET :Enou. & Etw. Georisuucei. 	 Page 25 a' 55 
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5.3 	Cables on Surface / Trenches 
A' conies ring nista trio.-  C'' 	 vvC11 	 frencrsisss. 

t., shin,' be fixecto ste sno'ace fly means of galvanized sfeei cubs. 
secured for a s'essi cific--el usiho suitable stun; niate, nuts and washers. 

-Use erection of cables and position of support shall oe agreed by the 
Ersaineer on site, having taken Into consideration tne occessioility of C-1L 

such routes. these shal De so arranged tnat cobre crossing one 
On0"10' be minimized if cannot De avoidea. 

Cages shall oe fixed trirouanors' their iengtn by means of approved 
saddles, cos, etc., at every 600 finm vertical :y and 900 mm norizonta,iy. 

Cables and equipment fixed to a ouiiaing fabric, 1.e., orickwor<, 
concrete, etc., snail be fixea by means of appropriate fixing devices, 
i.e., Raw bolts, Hilti fixing aevices, etc., or alternativeiy by means of 
suitabre fixing devices cast as site, e.g., concrete inserts. 
Contractor shaii oe responsirse for a, °rill:rig of went work, brick WO 'k 
and masonry where necessary for fixing ciomps and brackets for 
supports. 

Conies shall nor cc putec info conauit until the conduit system has 
been completed, cleared CIF;(3 free from obstruction and warp edges. 

It 	oe ensured mat conduit system is clear before Gabe is drown j-. 
cables snali cc put into conagts 	such a manner that there wil, be no 
curs or abrasions in me (-rabie insfnation. protective braid and'tickets. 
There snail be no 'ink 	ne conductors. 

Distance of SLIC:10S rho I  be used re- irrsteigtitio of ccb,ies 	decrod 
condition a' the surface o' wrii' etc. 

Grease or ether injurious iv,Pricants shall rot be used in pulling cob!es. 
The use of talc or non'  ninricirds lubiLnentti is cerns,ssifie, if desirable. 

The number of wires installed in any conduit shall be such that the 
resulting space factor does not exceed 50 %. Spliced wires shall not be 
pulled through conduits. 

All conduit wiring shall be corned out in the loop - in principle from 
outlet box to outlet box and in no circumstances shall faints he urea 
except in fixed base correction blocks housed in outlet boxes. 
The vertical clearance between two adjacent cables at any ooin r is 50 
mm minimum. Common mounting, channels are to be furnisned for 
cable along tne same route. Tne Contractor can offer alternate cap cr 
fixing arrangement, wnicn snail co approver; by the Engineer before 
commencement of instailation. 

The wail crossings wnere tne ouleoor conies penetrate in me ou in 
shah de corefu,iy opstrucrea cfy means a' polyurethane foam. 
Contractor sinssni oe 	resruensifir e for tire perfect figntriess at 

E %RE' Env- 	 qe 'Ho or 5:) 
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5.4 	Underground Cables 
The Contractor snail pion ana take specia care to prevent any 
damage to existing untiter grouna facades such as under ground 
piping, cab es, tocuuctions, etc. Line 	act;. sraJ 	c'i`y 
Engineer of any ebstrucion a-con-Aged and site!' nrov'de Protective 
support' or rerrova c' odic" obstructions as instructed by the Engineer. 
Excavation co:cent 	existing facilities. such as foundations 
manhoies. ducts. uncles around pipoiines and paving shall pe brace° 
and / or shored on-poorly to protect those facilities during excavation 
and construction. 

Stutticieni• slack sco 
stou 

termiho'ons 

cop es - •nis :),Jrnose a CU' lenoms 
rote in 'He mCCSLired 'ennifris between 

Cab es, whether it staHea unaer grouna or in concrete oencites, sna 
not be Dent to a raaius .ass roan 10 times the diameter a' tne caa e cr 

as recommencea oy me cob,e mcitutocturer, whicrever is hicurter. 

AL cables shail be marked at least at each end, switch gear and 
equipment termination, where cable enter or leave under grouna 
cable trenches or channels, where cable rises from one level to 
another, at 30M intervals with predetermined identification numbers, 
by means of proprietary non-aeteriorating type, PVC, neat shrinkagie, 
strap-on type or equivalent, for the icentification a' cable Cfl:CTI circuit. 
These shall be inaelibly marked with cable number and secipeiy `axed 
to tine cable. Where conductors are lett to be terminated by another 

arty or left to be connected later, they shall be identified. The earth 
continuity conduc'or shall be laid in the trench with the cables. 

Cables entering the puddings snot ciso 00 iala in protective pipes. one 
protective pipe ends, after installation of cables, shall be Dinar:tea 
water tignt by means of polyurethane foam if biturninized Hessian 
eciTivalent method as conyavec. 	be Engineer, 

5.5 	Cable Termination and Joints 
Cables shall be rernfingtea in a sole, 	at anti approve° manner 
Inc associated equipment, inciunteud r.ariticte,c ay others. 

Compression lig:re connectors ugs,' shad be of the correct size and 
approved type Ler he conductors concerned. Compression tools snail 
be surzblied for specific use and shall be maintained in good order. 
After compression the conductor and terminal shad form a solid mass 
ensuring good conaucting properties and mecnanicai strength. Inc 
compression jointing system used tnrougnout the instaignoion mom no 
approvea ay tne Owner or Cs [emcee-To' ve before use. 

"Tie Contractor Ural be responsible for all druing and 	necessary 
•OdbOina ern 'es where •Hese have no-  been orovidea by others.  

ECEET Engg. & Env. ConsTimm Page 2/ of 55 



':VI S. 	CLIL A S!,t1C:A IF' 

Sindh Assembly 
Government of Sindh Technical Specification Electrical Works 

When :preparing copies char o fitting pianos. the gland manufacturer's 
ir stcc9pits for cape. n'eparaton scai ce ooservea. r at cases wheirie 
an—oured cables are used. care shot be taken to ensure 'hat tne lay 
of the armour is maintainea after tne gang is completely tittea. 

Termination, and joints shall be suitably insulated for the voltage of the 
circuits in wnich they are used. 
Every compression joint shall be of a type, which has been the subject 
of a test certificate as described in BS 4579. 

Cob e etas, winch can co"ermlhated irribediateiy after cutting, shall 
be sealed effectively to nrevent ingress of moisture ono sha i oe 

P"C"00'00 '10—  carnage sh• •ermiraticus. 

For at conies apove 6 sq. rrni Ir secnon, if a supstcrtici mestor ca 
apt is no' nue:feed a on•broresslah type iva or soc<et sec be 

provided. A' a equipment, cable shot be installec and terminated so 
tnct no strain is Imposer) an me caae or .0b00 and due a ,owchice 

arie nu counter 'He offers 'v'rpatice. At all termincrich ar ample 
lenuom n' 	sha I r)e left 

Where joints H cab e conductors and bare conductors are reaulrea. 
they snail no mecnaniceby aria electrically sound ana 'hey snail oe 
accessle e tar inspection. „otos r rar-fiexib e cables sha I be made 
either by soldering or by means of mechanical clamps or compression 
type socket, which snail secure)/ retain at the wires of the conductors. 

Any joint in flexiole cable shall be effected by means of cable, counier.  
Cable couplers ana correctors sna I be mecoanically and electrically 
soura and shrouded H metal, which can be earthed. Where the 
apparatus to be connectea require earthing every cable counier snaii 
nave adequate cuovisior, 'or h'aintaining earth continuity. 

Cables of AC circuits, instal:ea in PVC or steel conduit snail aiways be 
so bunched that tae cables of o phases and the eutra' conduct if -
any) are contained in 'he some circuit. The outdoor apparatus snail 
normal)/ be cot-Poeta by means of cables with conduit termination 
down to about 30 cm below ground level or concrete foundation. The 
conduit shall be firmlysecured down to their penetration into tne trench 
or coartei. 
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SECTION - E - 4 
CONDUITS AND PIPES 

	

1.0 	SCOPE OF WORK 
'He work 	Under 	ghS 	sO000 	COnS:S'S 	Sligni \frig. 	ins-.(.111(1:ion, 	aria 
commissioning of  a" moth:MY (.7 — d services or 	cOmrorcO Coro:LEN 000 

es es specified crierifiri anst er shown or the tondo,  Drawings ana given 
the 8.  of Qummities. 

e Cot-Mgr:tor snub cSsicuss be e'echica"cyott1  with the Engineer and 
coordinincie a' site 	- onsets tor exact rout e, i ccotion and Positions of  
eiectrical lnes and ea 	moi.7 

tine Conc: ono Pious vvOn accessories Sha. 0.50 commy 	 Generat 
Soecifications for Electrical Works, Section P 	and ws 	otner te.eva Et 
OrOVISOnS a' the Tensaw cocci-nor-1r. 

	

2.0 	GENERAL 
The extent of  works shown on 8.'0 (-cawing noes no' indicate the exact.* 
positims 	cOndLi ond o'nes. 'he Contractor shall ensure exact location and 
rcste of conduit  gird apes 	COChilhonon with °ter services drawings. as 
per site regoireibehts and os directed by the Engineer. 

The quality and material for the accessories of conduits and pipes such as 
sockets, elbows, bushings, bends, inspection / puil boxes, round boxes, etc., 
necessary for toe completion snail be similar to that of conduit or pipes. All the 
accessories sheik be suppilea oy the Contractor without any extra cost and 
deemea to hove oeen incluaect in the price of conduits / pipes. 

3.0 STANDARDS 
Pipes and Conduits shall comply witn Section E-1 Clause 3. 
Particular reference shall be made to: 
BS 3 1 	 Steel Conduit and accessories 
BS '378 	 Galvanized Iron Pipes and accessories. 
55 3595 	 PVC Pipes and accessories. 
85 4/07 	 PVC. Conduits and accessories. 
Any other standard referred Lo r o above s'ordards or tese spec ice/loos. 

4.0 	MATERIAL 

4.1 	PVC Conduits, Pipes and Accessories 
Tine PVC casmits gnu occessmies for !Pin/nib ansi power cHro,Ho soc, 
he furnishea oy :no Contractor as Sri:DM- :n roe arc wings or c;:von In; 
BCC. The PVC nenas shah nave enlarge°. enas TO receive consul' 
without any reauction fn me internal diameter at Ont. Manufacturea 
smooth beinidisisiTarte-us'ett whe're-COndMrebcm-gerdiret-tion7Bencting----  • 
of conauits by heating or otherwise will be allowed in special situations 
only, for which the consent of 'he Engineer shall be required. The use of 
sharp 90 degree .ends and tees will net be allowed for concealed 
win 

ECRET Con. is& Oarie /9o'So  
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7ne ro,inL., "VC) I„nction coxes fs ce 	girt (77 	poe ts 	̂cve 
airrensoris o' 64 mm 	.mere' ord 64 r6-6  depth, 

J unction coxes for vvc: 	points shirsi have hslisint seh 03-ensions o' 
rThr"'. aismester ono 40 ithris ceps-. Ro 	).)nctich boxes Knoll be 
providea witn one piece oaKeiife over ;plate fixed tc the cox by 
means of aaivartzed screws. 

The PVC pipe snail be rigid ana shall be minimum D-Class (working 
pressure - 2 Kg / cm), unless otherwise stated on Drawings or Bill of 
Quantities. Where pipe changes sirection, manufactured smooth 
banes shard oe usea. For )ointing of pipe, all precautions and 
procedures recorrittended by manufacturer snail ce followed. 

	

4.2 	Steel Conduit and Accessories 
Ah conduits shoe ce of heavy gauge )6 SWG steei, 	toctured arc 
testec 	accoroarce with 'crest reievant stanacids. 

The cono—t snici 	oratectea 	'WC case coats of red oxide anti-rust 
paint and finishes: in first qoatry clack< aflame. paint. The coating she: 
be of heavy enanre:, wnlcis ShCIP rot fake or crack during installation 
and horning. Each conduit iengtin Knoll be furnished with threaded 
enas and a threaded cououing at one era. Soft metal bushes shat. be  
provided of cortabit terminction 'o prevent damage to cobIe during 
puting operation. 

unction boxes sho/ ce 100 --- souare, naving minimum derstns of 38 
mm or 65 its— as nessuired 	cconhohodating 'he isurbber of wires. 
The ;unction cox sisal oe f 6 SWG sheet steel provided WTh arti-rbs-
paint and finished in heavy black enarrel paint. The cast Iror outlet 
boxes for lignt bolts shot be round having 50 mm diameter and 63 
mm dept. The aoove, dimensions are given as minimum only, and the 
exact size shall be determines by the Contractor keeping in view the 
ease of Installation ono maintenance„All outlet boxes and junction 
boxes shot be provided with one piece bakelite cover plate ot sult s-Mid 
design. 

	

4.3 	Galvanized Iron Pipes and Accessories 
The G.I. pipes shad roe galvanized from ns'de and outside by ho' dip 
go:von:zing method. The pipes shall be tree from stains, burrs or any 
other defect The accessories tor Cl.. pipes shall be gaivanized from 
inside ana outside. The conduit shell be NPT threaded, with at least 5 
complete threads and assembled with /EFSON face. 

	

4.4 	Inspection Boxes / Pull Boxes 
The 'eectanguici inspection boxes or puH boxes shall he of 16 SWG 
—envy gouge. sheet steel hay rug Hooles3Vestderrtriftribb7-73- strikirrurtsir--- 
ht fecreive °VC, condfsit with Nunce fit 're box shall be 2:11''"ed 

hutside wit- 8 co< erintmel robin ow:- a hose coo' (;,` Pec 
teatior box snail hict 	'eHs 

-Fed Cei cilha 
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of we cable. AL concealed woe pal poxes sno , have a wit te, Q;CSI:C: 
sneer of appropriate slze fixed to toe cox oy means of galvanized 
screws. 

4,5 	Adaptable Boxes 
Adaptable Poxes shall cc made of 16 VA'S sneet steel 00X, painted 
and finished TO the so- e quaLty as to ,fight Distribeuccr, Board. The 
boxes shal be 50 mim 	deo'h 'or condi:ifs up to 25 mm diameter, 63 
mm n debt for corduits on to 40 men diameter dna 87 mm in debt 
tor conduits up to 50 mm in diameter. for conduits more than 50 mil-, in 
criciretter, the ufietmurr, t:enth,S . 	e two uthes ve diameter. 

4.6 	Conduit / Pipe Accessories 
Busnes, plugs, olanas, etc., mar be of Dross and al ma e pushes sna 
oe of 'one treca pattern. Covers for coxes snag be screw fixed and 
finisned as 'he boxes. GosKers slim . ' be "red orly when finish is 
galvanized gicess otherwise specified 

4.7 	Cable Trunking 
Where iecwirea, wiring se'a'l cc 	"o'-d3doed go:yr:Vied (after 
'0E5M:ration) sheer steel cable trunkina of the specified gauge 
complete with all fittings and accessories, manufactured and instaiiea 
in accordance with BS 4678/ENEMA. Inc trucking shard be consfrucred 
wit return flanges. Trunking covers shall be secured by anchored '‘irro 
buttons and locking bars and minimum length of individual sections 
shall be 2.44-m. The trunSing shall be suspended/supported from the 
structure at maximum 2-m imervals wit straps and hangers fabricate) 
from minimum 6-mm dia ECG' bars, or supported by angte-iror 
brackets. 

Conduit orbs from tnet Irv -Ring shall asp rue supported with nor He's 
lactory made cot c ectrs sea' of used a' gums 

Junctions flee and 4-way) in multi compartment trunking snarl ca 
douole &rain to (3\7°,0 reduct on in cabitno space. Cable in verr:col 
runs snore be supportea cy .b,ir racks, prongs or bridging pieces. 3:re 
carriers scat be .turcridec a' eacr roc' 'eve. Allowance 'or expans i on 
shall be incorporated. 

Bonding links seal be provided at each joint and secured cy screws, 
rret's on shockproof washers. The bonding i nks shall make contact with 
te metal o' the 'ranking of fitting, and continuity shall not depend on 
contact through the screws, nor on removal on sire paint finish from 
ferrous metal. 

5.0 	INSTALLATION 

5.1 	PVC Conduits - Concealed 
condbi' sh° tfie first° ea conceolec in toot. wa . 	tog—, et. 

A' CH 	and bends, °VC icgromg solution as manufactured dy 
Pakistan °VC ilizfired or approved eau yalent must be usec 

Earre 
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strenamen and ro sear the joint. 

Mon - Ircuted srinicent bends sty: DU used. Bendino of Cora., 	by 
neanunt 	otnetwsew oe obowea specio s. cons oniy, ter w" 
ire consent 0' itise inneureer snci rue rec., red. Me use of 90 degree 
bends and tees wilt rio• be °Howe°. 

The conduit shall have a minimum of 38 mm cover of concrete. in the 
reinforced cement concrete (RCC) wok, the conduit shall be :aid 
before Pouring o' concrete. ;under no circumstances shell chases be 
mace in Me RCC structure 'or concectng conduit and accessories, 
after pouring 	concret. The concrete snot be supported on top of 
bottom reinforcement ot slab ana shall ac firmly secured by Tieing to 
the reinforcing steel in order 7C avoid being disturbed during pouring of 
concrete. 

tuxes 'if 	 coont"ec 

Where conouits nave to De concealed in cement concrete ICC) wok 
offer concreting, or in block masonry. chases shall be made with 
coprontiate Loos ono shoi not be mane deeper then recurred. The 
conauit snail than be fixed firm y in the recess and ceverea 
cement concte•e mixtuite to nave to 	ecst 32 mm cover before 
plastering. The work of curing in The cement concrete work or block 
masonry war< shall be coordinated with the civil work. The Contractor 
shall obtain approval from Engineer for the route, to suit the site 
conditions before starting chasing and cutting, 

GO' C 	T S'' C c 
Bocio is snow-  auppannmatccey „ ne CYCWH- g. The exact Eric: 
locations of The teimination snail ce cooroinared with the Switchboard 
/ Distribution Board to be installed, Any extension of conduit near the 
Switchboard / Distribution Board to suit the site condition shall be made 
without any extra cost. Conduit ends pointing upwards or downwards 
shot he properly :Drugged In oroer ro prevent the entry of foreign 

s. A openings introugn whicn concrete may leak sha be 
careful y ougoec era boxes snal, be suitably protected against fii, ng 
with concrete. Al at termination of concrete, soft bushes shall be fixea 
to prevent sharp edges of conduit ends from cutting or damaging the 
wires or cables to be culled trough them. 

The entire conduit system scat be installed and tested before wiring is 
carried our. Any obstruction found shad be cleared by use of outing 
mandrel or other aporeved aevice and the conduit shall be weaned 
out before the installation of cable. 

Pull coxes / Adapticb.e boxes shall be provided in conduit runs 
wherever requ ired .o foci : tate buliire operator. The drawings are 
c i ogoostmcbc ond 	-no i nciocce me cosition and SC.CCHO 	C,. 
boxes o 	obtab e Doke:). .,a,iveve'. '-ese EincE -roc• y-e "0 :owing 
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requirements: 
Pull boxes. 
For straight rUns tne spacing shall, not be more than 30 rre.iers. 
For runs with one 90 degree bend, the spacing shall not be 
more than 15 meters. 

Adaptable boxes. 
For conduits up to 25 mm diameter, the boxes shall be 50 mm in 
depth. 
For condults up 'o 40 mm diameter, the boxes shall be 63 mm in 
depth. 
For conduits up to 50 mm diameter, the boxes shat be 87 mm in 
depth. 

Wherever the conduit iengths cross the expansion joint either along The 
column or slab, suitable anangement shall be provided so that when 
the conduit lengths it toe expansion joint are stressed, the conduit 
neither develops any cracks nor breaks down. 

Bending, off setting and similar operations shall be performed through 
the help of proper bending tool to give a perfect bend of required 
angle without Desha ping of conduit to the least. 

5.2 	Steel and G.I Conduit 
The minimum size of 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 shall not be used where conduit 
enter conduit boxes or spout entry boxes. 

Equipment that is required to be removed for maintenance shall be 
provided with conduit unions in all conduits that enter such equipment. 
The use of conduit nipples shall be avoided as fares practicable. 

All conduits shall be cut square and reamed at the end. All conduit 
ends and the inside of conduits shall be clean and free from burrs. 
Where bushed spouts or tapped holes are not provided at conduit 
'ermination, the conduit shall be terminated in a flanged socket and a 
smooth bore brass hexagon bush, with a lead washer fitted between 
the flanged socket and the eaulpment or box. 

All exposed tnrecds and parts where the galvanizing has become 
damaged shall be thoroughly cleaned and palmed with galvanized 
paint, the exposed conduit ends shall be capped to protect threads 
from being damaged before installing cables. 

Repair painting shah take place before any making good on site or 
buildings is corned out. The entire conduit system shall be checked for 
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Any 00See/C1,0- 	sue, oe 'errOVOC1 W.FrOcr cc 

Cr 0 

The coupluZ system shod be installea empty wit an 16 SWG steel wire 
drawn Through the conduits for phding of caraes. Joints in unaerground 
conaul•s shaii oe haveiced or reauceo re 	absolute mirsicsur—, 

Where aciustable dies are used they shall be so adjusted that threads 
cut wlhh Them snail be the same oepths as machine made Threads. 

The use a' istarrufactureq bends shat.' be avoided and instead smooti-
tehejs Thal Pe provided by using approved type of bending tools. 

flexible steel conduits shah be instarrea at ail points locations wrsere 
tiexisie connection is required, as oirectea ay the Engineer. The flexibe 
CO7CYS wirer used, skims." be protc'ed by external PVC sheath, 
resistch"o c'' damages. 

G.I. pipes 'Or ureter grcursc instaiiation snali oe given bituminous point 
caging cr- \ATC P Pea WM Sb:70 	nape-  or Jet* bet tore Thirst] iction. 

5.3 	Fixing of Conduits and Fittings 
Conouits in process units ana on steel war< WITT', "C' bolt type fixings. 

Conduits in busdings shall be fixed with Galvanized distance saddles. 
whore a number of conduits follow a single route they may be fixed to 
mild steel orac<ets. 

idcrou 's sho . 	sub-ported on rho 	car ono ho 	e rizontal Ns his 
to'icws: 

Conduits size 20 mm and 25 mm maximum spacing of fixing 
000 mm. 

Conduit sizes urger than 25 mm spacing of fixing 1500 mm, 

Al' conduit boxes that support fittings shall be securely fixed. All 
conduits snail be fixed 150 mm before ana after every right angle or off 
set. All conauit fittings ana equipment shad be fixed true and line abie. 
All conduit bends shah be made with an approved conduit bending 
machine or hickory. The radius of curvature of the inner edge of any 
bend Thal' not be less than the following table: 

Concuit size 
20 -- j3,1zi1 
25 rem; 
32 mm n/41 
38 inn-, 	/2 1 

82 mm (3H 

Raclias 
Na'g less than '30 
Not less than 150 mm. 
Not less man 200 mm. 
Not ess than 255 mm. 
No' iess mon 305 met. 
No' less Than 380 new 
Not less than 460 mm. 
NOT 1CSS man 6 i11 mm. 

7  Eno,g & Env. ffo"sf 	 Page fift. of 55 



Sindh Assembly 
Government of Sindh Technical Specification Electrical Works 

uhaer cyouinci cirarcid*s id-bc 	kicS pine tliacuah concrete envelope 
yin 	exienden 	PrHmurr a' 150 mm above grace aria 
ociteciciataiy braced tc greyer,: scsairig oaring concrete pouring work. 
The carcue:e en:acne inch ex•ena a' least 76 m— above grade. 
under 'oar coisaisir li's50:5"or sha be at a niiisinuum death of 120 mils 
from anisned horn r love: ire G.l. picas / conouits shall cc instatea at a 
nor ThwTh' downof 0 	rinrr rine:issue:a troas 'he :op of size to the 
pnished road level. 

5.4 	Location of Conduits and Fittings 
3efcre car:hilts are HsicCed. cor5r-no50— 	catchiced Ha' the 
condisii" —ay he indolled in that cos for. 

oi C —CP OP sno 	c Ivo. 	o*-e °CC' 	cD;  co' n5 "S 

C'ev 	 aPCI access ways.  

Conau0s sna cc iocc too *0 avo 0 acstr,«Ins, :Jr:races, nc• cnes ono 
o•:'er claces of l'gr: te—cenaHre. 

Conduit snag not be locatea than 150 mm (6) where it runs paratei to 
or crosses not surfaces. lynaer grouse conduit runs scat oe Kept 70 
minimumn boa' number end length. Conduits shall not be recessed in 
`air brick work. 

Craw boxes snot be so posZiared 'o enable the cables to be drawn '- 
easily. The boxes shall not be located H 	comets or other such 
'ovations and shad pe positioned to avoid right bencs, pending ono 
cocie kinks. 

Conduits shall not generally ce installed having a greater length 12,000 
mm 	(40 feet) between draw-in coxes. 

Cordiat enfr'es shall wherever :possible be ocated in the bottom of 
coxes and 0:clubmen' etc. 
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SECTION - E - 5 
WIRING ACCESSORIES 

1.0 	SCOPE OF WORK 
The work urea-  'GIs scope consisP of simepiying, Installation ono 
corrnsissronlno of all material and services of the comolete switches, switch 
seekers, etc., ana miscellaneous gems as specified herein and / or snown on 
the Tender Drawinas end [(Jiver 	•he 	o' Quordities 

Trte Contractor snal crisciuss rho auctrico ayou• with the Engineer anus 
coarcimoto a sec wit others 'or exact' his Pe. iccatio- end :positions C' 
electrical Hes ana eathement. 

`e Wring accessories s-a ' abuts cromply w"- the Gerseds! Specifications foi 
E ochical Works, Section - L - and witn °mei (euevon7 provisions of tne Tender 
a:Deur-hem. 

2.0 	GENERAL 
The crec•ia-s o' •-e w 	uesscries suck as soc<e•s, switches etc. cm 
9-putatively shown on the (eawirsos. The Coneractai snail ensure exact positions 
aria locations of wiring accessories in cooraination 	ocher services 
Erb:wings, as per see reguireescims ctra as directed by the Eno:neer, The, 
Contractor shall be responsiole for prosier tuncioning of wiring accessories 
of •er installation and Commissioning. 

3.0 STANDARDS 
ru: accessories and 'r sae loneous hi ms ma comply with Sec o- - 

ET Ouse .1:Particular reference she'' be mode try, 
35 67 	(Pelt rig roses. 
3S :3631'984 '3/s 'users PH.!:;!S 0'0 	'Pd socket ()U.!,  s 
35 116 	Two and three terminal ceiling roses. 
35 2135 	Capacitors for radio interference suppression 
BS 3676 	Switch `or demesho era sirrtsi or :purposes. 
ES 4934 	Safety requirements for electric fans and regulators. 
ES 5069 	Performance of circulating fans and their regulators. 

Any Griner standard reterred ro H above standards or these specifications. 

4.0 MATERIAL 

4.1 	Switches 
StArl•crres for condoliing light and fan paints shall be single pole, rata 
far 10 Amp, 250 VAC. The body a' switches shall be made of poly 
carbonate / urea wigs wnite face plcre, st,itaele for flush mounting on 
sheet steer' outlet box. The swi tches she/ be gang type having silver 
tinned contacts and operate with snap action. 

Bite combions where switches and fan snood regulators are installers 
Together, single switches shall be grouped ono fixed on 3 mm thick 
olosec sneer screwed to a shoe' gee cox of appropriate a:mere:ohs. 
cms fixiirc of bites er OUtie` boxes sea' be meats of flat head counter 
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sum< gc varizea screws wig-  • u 	o c •Pe sciew rnish 	wee me 
su'ace CO tee ciate. rxceo"or switches concocng tight spirts, all 
single switches 'or tons, sockcas, 0'0. snal,  nave identiflccolan synTools 
C.)[: 	cpero7 rici eve's. 

T wo way sv‘htches shall be usea to con'ro' Hants from two airfore t 
loca•lons Os snown On rile crow cgs. 

	

4.2 	Switch Socket Outlets 
Switch socket units snarl cc of fiat pin type and conform to 35 1363, 13A 
tor tusea a ugs aria SOC<e cudets. 2 and 3 Co rated for 5 Amps. rat 2 
rates: tor .5 Amos. Succiy as soecdled ni the bill of auantities. 

3 Pin 5 Amps. Spoke's s 	c rsrou deg type having wiTite .Tticcic 'ace 
gime. ;Choc e 	•-sTumna o a sitee' step box of actrabbote 
airbersiahs. Sw"cn, socked shall hove smsouded live contacts sbcn thre 
The eaCo pin is engageo to socket earth before making who the Hve 
Cantors. Where spec- Tea •ne swig:-  socket mni; seal i dove sratiro 
oadec dust 'ant cove' 'or me  ha' 	Protection. 

	

4.3 	Sheet Steel Boxes 
The outlet boxes for insto ictior of switches, fan speed regulators and 
socket outlets shall be 16 SWG sheet steel having appropriate 
dimensions. The boxes snot, have suitable knockouts or weidea nipples 
for receiving the conduits. An each terminal shall be provided for 
connecting at leas' three earth wires of 4 sq. mm. The outlet boxes shall 
be given two coats of anti-rust red oxide and one coat of enamel 
oefore installation. The boxes shall be suitable far mounting flush with 
the siutroce of war or on the surface of wall as may be reaulted. The 
boxes shall not be less than 75 mm x 75 mm fa' x 3"). All boxes shall be 
water tight where instal,ea in the vicinity of liquias. 

	

4.4 	Ceiling Rose 
The ceiling rose shall pe suitaMe for 5 Amps. 250V AC. It snail nave 
white plastic mobided Dose plate, copper or brass terminals fed 
con-pc:tura at 'east two wires or 2.5 sc. mm size. The ceilinc lose shoi 
have a cover with cable inlet hole for multicore PVC insulated and 
PVC snec Theo came, 

	

4.5 	Fans 

4.5.1 Bracket Type 
crocb<e,  type 'a 5 sisall be kJibibie r- or mounting on the wmi 

ana suitable for operation saml-horzontarly. These shall operate 
SCrHStICIon y on 250 v0,7S, SCo,:e prase, 50 Hz. A.C. supply wit^. - 

% toierance. 

The sweep of the ton son., pe as oven in 300dara tigs 

The fans shot' comply wigs 35 380 as far as constructional 
rec., u;re men is, range of 'on speed regulator, siccing, rcolo 
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ntertetence. 	opera on rano tesche a :a :se rye 
Ponce- ea. 'tor •est -a BS 84E3 as ante,  deo 	 ea 
with. 

4.5.2 Exhaust Fan 
The exhaust fans snail be three biaae types, mounted on tne 
steel/piastic stractisre of its own, which 	be fixea to 'He 
structure by means of suitable grouted foundation bolts. The fan 
snail be suitable for operation on 250 VAC with + 10 % Tolerance. 

The sweep of the fan shall be as given in Schedule of 
Quontnies/ctraWngs. Fans snot pe direct oniven and supoilea 
comb:ate wit eectric motor, back draft dampers and anti-
vermin screen. Inc beatings shall be bail, roiler or reeve type of 
petintairency coricatnea and seated type. Wheets snai: be 
heavily and rigirty constructed and accurately balanced both 
statica iy and aynannicaly aria free from ontectionapee 
yinrchon or noises. 

%re 'ors sac cosnoy 	. 3S 380 as far as constr„ptona. 
requirements, 'once o' .an speed, sneed regulator starting, 
radio interference si:enf operation and temperatare Hse :s 
concerned. :or 'esti- B5 848 as amended 	960 scat be 
complied with. 

5.2.3 Ceiling Fans 

Otte cell' r- d 'arts shahpc sultabie for hanging fro— the co': 
Ihese shall operate satisfactorily on 250 volts, single phase, 50 
Hz, A.C. supp.y wOn + 10 % tolerance. 

The fans snail comply with BS 380 as far as constructional 
requirements, range of fan speed reguiator, starting, rad:o 
Interference, capacitor size, silent open:150n and temnerature 
rise are concernea. For testing, BS 848 cs amendea sna.I cc 
canno.:ea with. 
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SECTION - E - L 
INTERIOR LIGHTING FIXTURES 

1.0 	SCOPE OF WORK 
-T'E? war< back; :Os scare consIs•s of supplying, :nista:latch and 
commissioning of a I material and services of the complete light fixtures as 
spectficeo -ere.- °no / or 57 OWC Cr.  the Tenter Gra:Wags (orsd given Hrt the EX 
of Quantifies. 

The Contra; 	sha I Jscros tne electrical layout with the irtEgineer and 
came:-  a re 	th-  tu-or sefivOres hrf exam toj.e, Utrocrlar aria cosIficx s c' 
iglu fixtures. 

The light fixtures with accessories shall also comply with the General 
Scectt cafions 'co 8 eratt ca .  wcoxs, Secfic- - E-: cm° wIla ate,  relevant 
CrOVISIO9S of the Tender document. 

2.0 GENERAL 
The descrtmc-of :gm hxGres ts giver 3 a' QuarsOes. and stnect c-
drawings, and relevant material are descrined In this section. the 
aefermlna'ors c' duc.Ity is oasea on certified photo-metric data coveDtg Ose 
coefficient of utilization, light distribution curves, construction material, shape, 

operafion, etc. 

The Contractor snall submit two samples of each and every light fixture 
specified and obtain aporoval of the Owner before purchasing. The quality 
and 

 
finishes of local make light f'x'ures ;If mentioned in BOO) shall be sante as 

that of standard manufacturer. The accessories such as ballast, lamp / starter 
rolders. staffers. far OS, 'C'CtOrs, e 	 tyce of Haat hxtmes s 	be a' 
Phipps make. 

Ai fixtures shall De finished in standard colour schemes as mentioned In the 
mcmcfamments pato gigue feu fes:fie.chve fixtu es. onless specTch8 

Szecifications, Drawings or Bil of Quantities or directed by the Engineer. 

3.0 STANDARDS 
lulgatina fixtures she.  comply w8- SectIon 	Cla.kse 3. 
Particular reference shall be made to: 

'PC 8t 	Tubular f ucresceut larnos. 
IEC 82 	Ballast for tubular fluorescent iamps. 

	

55 	Star'e's tuft:crescent 8marts. 
IFC 40C 	Tamp hriders aria stoners hu,ders for fluorescent amps. 

	

°88 	Corzanams 	 - 	 . 
vorDOUI. 
EC 598 
BS 3677--  --nrsn,nrcirtyrrip—ctitiuttc. 

A'',. acne' sormacrer refenect 	above standards or tneso spectficafions. 
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4.0 	MATERIAL 

   

	

4.1 	Fluorescent Light Fixtures 
THe .,..yescer1  ilcithr fixtmes sha 	ave ch- os amid 	,:Last or proper 
rating as snown on inc drawings. Lac,- lamp snap, pe paw:Lied with 
independent orzziast. 

The fluorescent lanais shall be tubular, 1224 / 610 mm long, for TL 28 / 
14 watts respectively as specified. The fluorescent colour shall be warm 
wnite shoractensfics with an average ou'out of 3350 lumens (+5%) for 
28 watts and 1350 lumens (+5%) for 14 watts after I 00 burning hours. 
The ha last snc.. oe eieecior ic type for 28 / 36 watts Pc:Host. A wiring, 
diagram, wattage, voifage and currenr figures snail pe prime° on the 

Tice c 	 shic oe o'ci 7 	:T 	y 	Tice s•ct -ens 	:De 07,0\A; 
type with radio interference suppressor / ny-pass capacitor. The 
imema wiricc cc' me 'utiaciscei 	igh °x',. es sha :re ache. with Lea' 
resistant wires of the manufacturer's factory. Ail light fixtures shall be 
proviceo with ontwe' tlIC•c7' ThaCV0.-e— catztaci tot ic give a mihr 
powei factor of 0.90. 

The body of the fluorescent light fixtures shall be minimum 22 SWG 
sheet steel, de,-• stecu clear:eased, fin:she° 	heat r  esis*ani ocint, stove 
enamelea. Appropriate size bushed wire entry holes, fixing holes and 
each •ermihrts shol be movided. Conheccors sucabie for connecting 
2.5 sq. mm cable connectors shall be provided for supply connections. 
An earth tech hai 7 0' C77:7'.'"0.77i(M- 	DAMP chipour comccacr shrt 'cc 
provicied. 

The light fixtures snail oe furnished with oerpex diffusing panels 	040 
opal ocryfcL trininintium sheet thickness 3 mm),  polystyrene °Livers of 
metal grid louvers or mirror optic reflectors, etc. as specified on the 
drawings or in BOQ. The louvers shall be secured firm:), and in level. The 
Polystyrene louvers shall be white Egg Crate or as approved. The 
louvers snot be in ohe section and not in pieces. 

The aesign o' light fixture for recess maactina shal be coordinated with 
the design of false ceiling prier to commencement of manufacture. 
Shop drawings shut: be subm7Ted for cporovoi of Engineer. 

	

4.2 	LED Light Fixtures 
The light fixture shall be as stated on drawings and bill of quantities. The 
Hghir fixture sea oe finisneo in standard ociors unless otherwise stated 
on drawings or directed by Engineer. All LED light fixtures shall be of 
imerrotioncii stoic:card cii-d qualify. 'he type of fixtures wOn 
manufacture' catalogue reference is igliVerl ?firrifIrf fiTtartir77,78,71,t7teu 
aro in 9' of Corm- fit:es. Equivpiert fixture may be occeofotaie 
Provided that tre Contractor submits for review all necessary data 
incliccrihrict 	cca --et'a amives •tit show Mc' 7E- 0 fix"mie ri!7-M00Sea 0-0 0; 
the same type. corstiiictior and gfigrty.  

42, C7 7  55 



Singh Assembly 

Government of Sindh 	 Technical Specification Electrical Works 

- -cit 
sna" Lie suonliba arrrl ins'n loci cccorc 	the wattage as indicates 

weaten prop • Obt• Ex-u sna, CCoM4HO 0` COS! aluminum cony croa 
gaskets° dear glass cover secured io me body by means of 
goivanized runs / screws 'a give a weather proof and water tignt fit. 
The gasket she I be weather resstance typo. 
The I ED tit "xmors mall be sucpcea comae:to with driver and all 
accessories as nor ;aro rx-cre se-ructu e OCa S,bG ne ristc., ed 
accordance v 	ntorm'acmieus recommintirdations and spiund 
eng 'tee'ng 

5.0 	INSTALLATION 

5.1 	General 
The mounting neignts o-  lam fixtures are indicated or the drawings, 
ono cosi! 	c• • x-Tues accommg to the it-en-toned scale. 

the Co-tractor nms• ens me mot to light fixtures are lost:Ilea uniformly 
wit-. respect TO me dimenstons a' me area. Any modifications due •o 
site conditions may be made with the approval of Engineer. All fixtures 

all ae earetroy a ignec oefore fixing in posiron. Ail fixing accessories 
such as ceiling rose, flexible cord, lamp holder, suspension rod; pipe or 
chat' witn suitable canopy, etc.. snail be provided and insfalied. 

Tne wino berwee- tern-Mal box and the fixture shall be carried out 
with 3 core 0.75 sq. mm and I sq. mm copper conductor, PVC / PVC 
cab e respectively far circdits Protectec by 10 amps and 15 / 20 amps 
MCBs. The wiring insice ignt fixture pody shall be done with near 
resistant cab es or "VC insulated cable in heat resistant sleeves as 
approved by tne Engineer. 

G asses Maces, re' comb, n ., :ses, em.. must ae, ❑ clear conc.-ion 
after installation.  

Ali light fixtures shall be earthed by an earth wire connected to the 
comir tem.  nc. 

5.2 	Fluorescent Light Fixtures 
The fluorescent - gilt fixtures on the surface of ceiling shall be instalea 
wir- r,r ocOK 011  Me body 'ush wit Inc ceiling surface, and in a 
manner so as to MicHirate 	 pugs ana galvanized stee, boas 
or screws sha ne used for tfixtng the light fixture to the ceitina For liaht 
Eximes 0 	mss °Con or Ease ce rtg, "e instaic -tort. methoa °erg' 
snail be cooromicted with ceiling design and submitted for approval of 
Erzameer. Cam ma. be taken to prevent The weTart• of the fixture fro—
being transferred m the false 
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gn• `x es sna save 	ho es in 'he 'op a each casma ay 
angler gavanizaa pipe or any airier standard rreinoo as 

aporaved by 'he Ersaineer. Wiring from ceiling rose to the fixture shall 
De as ec 	 tne [hoe. "'Wei arrangements such as c'g 
threads with chec< nuts, etc. for minor adjustment in the mounting 
heioras a' 'he rxtrcrer, snd I also be provided, 

	

5.3 	LED/CPL Light Fixtures 
The ..rED and CTh Son fixture shat be instated an the surface at ceiling 
or wad ay means of -.yan plugs and galvanized steel screws, such that 
their back finish flush with the surface for exposed conduits and flush 
wit," ophe' cox tar corrceclea conduit system. Wherever convenient, 
screws for fixing ;ight fixtures shall be screwed into the holes of the 
outlet box. The fight ac `arse ceiling shall be installed in accordance 
with atc -cfactcretis recommehocaichs and 'n =aro:nation wids ceiing 
installation. 

	

5.4 	Outdoor Lighting 
For ll.u.Hrafon arattra builalnds during dark hours, light fittings in 
va'o 	corancemems sna be provided in accordance with 'nese 
specifications. The items not shown on drawings or ca,leg for, out 
which are necessary for a complete working system as required, these 
snot so be araviaec and deemed 'a have been considered as such. 

The Contractor shall essentially use the standard products of c 
many'acTurar. restylary engaged in trse Tharjactorer of 'no procbc• 
and shall meet the requirement of the specifications. 
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SECTION - E - 7 

CABLE TRAY, LADDER AND TRUNKING 

1.0 	RELATED DOCUMENTS 
1 -2(  ..vv 	dna Gerson: ems; s 	s c -ne Oso. 	:sot ng Cemma arc 

sentory 'Conoco' s ams: Division 	Specirl(TC.,,, Sections. c.iiprziy to jnis 
Section. 

2.0 	SUBMITTALS 
General: Submit the following according to the Division 1 Specification 

Sect ens. 
itesa.)cc Pato for Doc- centoo em. Snow gay types. almers ons, aro finisnes. 
De•ogrne •ne sizes no me stac e gays asea an me nunsbe aria size p' 

can es aid on r-' 0 COH n hays a s 20'; soac:e o ichuce, growm. Cages Ito 
oft came gays snot :se spaced twice thcar ovetol clarme-er (conslaer 
a'ges' cable as refefencel. 	case of oiscrepancy wit the contract 

documents rills clause sna prevail, unless approved by the Engineer 
otherwise, 

Shoe drawings aetaiiing fabrication and instalcation of cable tray, including 

clans, elevations, sections, ae-als of components, and oaccuEments 	otner 
consmction elements. Designate comoonents and accessories, ineroding 
clamps. brociKets, nanger rods, spice pate's connectors, exeonsion 
assemol es, s'falatst lengths, and fittlncs. 

Co ordination drawings, including floor plans and sections drawn to accurate 

scale. Show accurately scaled cable tray layout and relationships between 
components and adjacent strucfural and mechanical elements. 

3.0 	QUALITY ASSURANCE 
Vont/actors' Qua Eilco•lons: Selec* a.Dm expeflericea in mono °c c': 
can e goys wnlen has a fecoun 	s,ccessful in-service performance. 
Como y wit he relevant standards of ES. NEMA and NEC. 

Siric c-Source Responsbility: All cable tray components shall be the modem 
of a single manufacturer. 

4.0 	SEQUENCING AND SCHEDULING 
Co- c:cfnation: Co-orcinale layout and !nista lotion of coole tray with other 
mstol odors. 

rev se ace-ions arc e ova -  cuss gom -nose na (-tate as neat-ea *a sit 
coraltio^s arc as atzmoversi by • e Enalreer. 

5.0 	CABLE TRAYS 

Tne cable tray system sac" ;JED o' one manufacturer and snail include factory 
made trays, -ray fittings, connect:cm dna necessary accessories and supports 
•;) 'urns a complete tray s.ipbett system. 

e - toy sys-  er m o 	 w 	Dm:cry mace goy s. 	s. 
days and .ace - 	ra nouzpmal ono veDlcal peras 	yaupes 
rosses, tees. wyes, reci.icers, venticol riser elements, connectors a a a 

E CO-SL 
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necessary toning accessores. 

Gan° to:,s sno oe ccrist,:caec 	 see ot 	 rkkcc'oss '6 
cat ,de (55 a- -S. 	Trays in excess of 30CS 11111r71 V1ACrin 	 ribrn be of 
1n1CkneSS -14 gauge (2.0narls). 

 

Insert elements, bolts, screws. pins etc., shall be mild steel cadmium platect. 
a. 

	

	Tray woR Mail have oval oerforatlons. Loader type trays st-al, be used 
as readrea and/Car comnved oy the Fraine,er. 

o. 

	

	All Trays (straight and fittings) To be neavy duty returned flanged type 
unless specified otherwise. 

c. 	Tray con:corer* are to be accurately roSea or formeo to close 
tolerchce cm° a edges rounded 	noes arc( to have 	re to 
smcom cartes. 
_carper rocks of w'cits up to Tina tic:Doing 300mm stmt. ce 
constructea from rolled sreel sections a' minimum °sickness (6 gauge 
( 	mm). _adders in excess of 30C mm width shall be CT Section 

ma co scaceo a-  cmax`—st-  
e. 	n ess ca..area o:ne'w'se en crow !ous. coat? •rays sr a: cc Geo 	ine 

range 150 torn to 900 :mu wide, in 	preferred standara sixes, '50, 
300, 450, 600 and 900 nvn. 
Otter sizes shal' oe used where spec  Sea or previously agreea who the 
(Malheer. 
Aanges s ac oe a :-5-556,ns C' 50 r‘-m Geed. 

n. 	Minimum radius CT side rails, horizontal and vertical tees ana crosses 
shall be in accordance wit the Manufacturer's standard. 

TauMurrbecT Heavy ri, y. term-  nrce syrse, m 2.5n-  no—lro ergths „ U o 
vonizeo after comp:et:Dr ot berclra ana or to, cco-olese wit a 

necessary purpose made rsencs, Tees, supports ana the Re. Width snai ce 
such as to permit adequate access for instatation and maintenance of 
cab es and ner the requirements of KESC rogulaflons. 

6.0 	CABLE TRUNKING 
where required. wiring snail Joe run in Hot-dipped galvanize° (after 
fabrication) sheet steel cable trunking of the specified gauge complete with 
all fittings and accessories, manufactured and installed in accordance with 
35 4678/NEMA. The trunking shall be constructed with return flanges. Trunking 
covers shat ce securea by anchored mrn-outtons and locking bars and 
mlnimum eratis of irdivldua sections snot be 2.44-m. The trun<ing soak be 
suspenaed/supportea from 	structure at maximum 2-rb intervals with straps 
and hangers fabricated from minimum 6-mm dia HDGF bars, or supported by 
angle-iron brackets. 

CCD'TCL,E arias from the trtinctg stsa also se supported 	rangers. Factory 
mace connectors shad be L,S00 at iCMTS. 

Junctions (tee and 4-way) in multi-compartment (bunking shall be double 
COLD`''' •0 C.VOE CJ end c'" (.102.'72 SOCC:C?. COL',!e 	ver' cal  verticals SE 'CIE cc 
; tuumed cy rt.  'T.:C<S 	EHS :7H :HO - 	o'eces. re mom 	sha oe 
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(500 (11-  OGG- 
	 e crropforarea. 

130.ndro 	shell be cif-wide- i; at earth joint am] secured by screws, nuts on 
srpcitoroomiwts"ers 	 'eta o' 

-e 	-Crro tsf 	trg 	i; 	 sna 	 .-:*`r*CC •  * 

screws, nor on removal on site :ant finish from rierious metal 

7.0 EXAMINATION 
Examine surfaces to receive cable tray, cable trunk:rig and cabs ladder for 
compiiance with ins•aration tolerances and other required conditions. Do not 
brocreect wim its sfaCc• 	yr-P  mccrisfacrow cciractors rove been corrected. 

	

8.0 	WIRING METHODS 
,Use cabie -ray a' curse ere A' 	 HOCL,*()IS ecc 	( 	:eC covers. 
co"Cr' s.,, 	arobat/s, 	 cattpems 	ripacwr oev cos. 
grommets, and [mind eras. 

	

9.0 	INSTALLATION 
a. 

	

	nstal cobie troy, cape trunk:rig arc came iaccfer ,eves ona P.j'—o 
according to manufacturer's written instructions, rough-in drawings, the 
oricirat design, and referenced standards. 
Remove burrs ana srarp edges of cable trays. 

c. Make changes in direction and elevation using standard fittings. 
d. Make cable tray connections using standard fittings. 
e. Eocate cable tray wove piping except as required for 'ray 

accessibility and as otherwise indicated. 
Fire stop penetrations through fire and smoke barriers, including walls, 
Partitions, floors, and col:Mr-f's, aft: cables ore installed. 
Working Soace: 	nstai ceo:e 'rays w"n sufficient space 'o permit 
access for instailing cables. 

10.0 GROUNDING 
Connect cable trays, came trunking ana cable loader to grouna as 
instructed by manufacturer. tighten connectors and terminals, including 
screws and bolts, °cc:cc-lira to equipment manufacturer's Pub:shed torque-
Cgmerrina values 'or eaThment connectors. 

11.0 CLEANING 
boor  CC;rr'007,0*- 	S .7 C*0' 	systen 	rc,.,, 	r:s 	spec' expose:. 
f.rcsh E'en:irk:ye 0J'IS, cum arc 	onstitict on aeons ono repo: aarrartec 
finishes including chips, scratches, and a brasions. 

TE;of 	Fry. Consjlont 5 of 55 :7)a   e  - 
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SECTION - E - 8 
ADDRESSABLE FIRE ALARM SYSTEM 

1.0 	SCOPE OF WORK 
"he work sninfer mis scope consists of suppiying. installation and 
commissioning of ai hi-atria and services of the complete Addressable Ore 
A arm system as spec:tient -ereir. and / or shown on toe Tender Drawings anc 
given in the 13H. of Obanthies. 

The Contractor shin; efiscuiss tne electrical layout witn the Engineer and 
coordinate at site with otiser services for exact route, location and positions of 
tne system. 

The Fire Alarm system witn accessories shot, also comply with the Genera'. 
ScecifiCC7;OrS for bechice Works, Section - 	GPO with other re, evar,* 
CrOVSia'S of t-e Tercer aocniment. 

2.0 STANDARDS 

	

e ates• eai t oms ein • 	-g sitatscaras / COCOS S'(7.: ae, coo ioacie •soni 
3te 'cotes a s coxeica 	me scope o' 	soca ticcaor: 

BS 	5839, EN c,oprcvonc 
NFPA 72 

Any other standard referred to in above standards or these specifications. 

3.0 OPERATION 
The Fire Alarm System shall be analogue addressable type complete witn 
battery standby cower. MFACP have provision to monitor/interfaced with 
c ient area FACE tor fu ii ;proof monitoring. 

At locations inaicateci 	one drawings the break glass type, 'ire warm Control 
Pane. . Repeats are cosia ci.307—otic de•ecOrys shy: i be instaked. In case of 
any Pe, the mama; SOCriGh sna I be operated by puiiing down the handle or 
breaking glass. The actyation of this station suck cause an audio as well as 
visual alarm at the fire alarm control and indication unit, auly indicating the 
location of the rescective station/zone. 

An authorized person snail immediately visit the effected area and if after 
investigating, it is deemed necessary, alarm in the whole building shall be 
initiated from either the alarm switch located beside the fire alarm control 
panel by inserting a sneciai key or the actuation of any indication og the Fire 
Alarm Control Bane!. - he genera chinks sho be initiates° by on authorize° 
Person after inscoc° 	•ifc affectea ccarot . 

'C- • 

 

sna 	sr; 

boa ShOcc,,Su • 
• at-  cce- 
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4.0 	MATERIAL 

4.1 	Conduit and Conduit Accessories 
Tne surecifrations far conduit and conduit accessories shall be same 
cs g:vert tat e eon (70 L:orci„it 	Sect's- 	- 	of these so:coil:cat:ans. 

4.2 	Fire Alarm Cable 
Fire Alarm Cable seat be 2 core 1.5mm shielded twisted pair, fire 
fossil — , 3 \4C utscialea 260,144(k) vats mace ccbe to oe rib -
concealed 'VC conci)M. 

4.3 	Power Supply 
The sup y dna oryeratir g votages snail be 220 volts, 50 c/s and 24 
volts 7,C. respectively. The control stasMns shall be providea wint 
sufficient ceproc:3„,  coke caornicr battery w:th charger fo oaera'e 
tne corroure system fat 'he east 3 hours in case at mains tallsre. 

4.4 	Fire Alarm Control and Indication Unit 
rre alarm cornro and lndicotlen unit seal' he a Solid State Modular 
concs'ing at me tobwing Moot, es; suitable nuntfc,er o' nroaa es 

she:: be used to provide facility for 6 loops. It shot not be possible to 
remove Inc) Key witnout turning the key to nts norm°, oosltion, fims 
resetting the alarm contacts. 

Loop Module 
coop Moovile snail have multiple o' supervised 
with a trouble and an Alarm Lamp for each loop. Detection 
circun tAilmfa shun he two who Class :A: and shun' cower a 
Detectors (Relay outputs and) voitage output for each zone 
alarm ard vanage oMon"nr each zone 'rouble sib! be 
proviced. 

Audible Expander Modules 
Exoander Modules shall provide for supervised control 

circuit for polarlzea, alarm signaling cevlces. Loop activated 
lamp shall be provided for each loop to aid on system testing 
and trouble- shootino, provide (I,' )2) (3) incticatbg circus. 

HI 	Power Module 
Power Modulo shall supply the necessaty power for the loop 
r"eau e aina a: :Detectors ki'Zin sac ; (7/0':!CH 	30-few etircr0e,  

to charge the batteries) An AC power to Uamp shall be 
obviced to incicr.re hie For-0 conanon of the pore. 
lndividuci supervisory lamps shall pe provided for AC power 

re indicchloh, oroprd tap" defection, and low acdery. K;! 

controls shall be benina a key-lockea door to prevent 
tbauthonzeo operation. Two supervised control circuits for 
audinie signaling sna,l he provicea as cart of this moaaie. 
C M rr n trautple and common clams 'clay and !epic otouts 
sr-tic pe arovlaeo. inc panel cover sho I pe key- oc<ea to 
C'eVErt ,r',711,:“ ,orzeci access. 

'ace 4 7 of 55 
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4.5 	Addressable Manual Break Glass Station 
The oreci‹-gioss 	bo station shot be oceratea by puirnig down on 
-he 	\laic' operated, the hamte ska! remain crown witn the 
me-signal akin- contacts closed 	•i-e 	!s reset. The genera 
ciarins contacts shc! remain open um.  otter investigation. The genera, 
alarm switn shag oe operated by an authorized person witn a special 
key. 

4.6 	Addressable Audible Signal Unit 
Fire alarm sounder with strobe shot be red color surface mounter° 
instated where indicated or the drawings. Sound intensity shall be 
such that an audible signal will be heard dearly throughout the 
structure when me entire bells ring. the bell snick be connectea 
muiticie cross 'cob conggctors. 

4.7 	Addressable Smoke Detector: 
i- 	Si"g<e 	 s op cc.'yne ons s a au con-ec'eg *o '-e 

seer 	gga. 3o so ti-a re giovigeo \iv.* cc oc or 

4.8 	Addressable Heat Detector: 
- he Heat Derector s connecrea o The specific loop.Base sna ere 
croviaeci with cetemor. 

4.9 	Annunciator if required 
The remote visual annunciator shall have the capacity for indicating 6 
distinct alarm loop and one common trouble condition. The 
annunciator shot be back lighted type to increase visibility and to 
refer tampering with the .amps. The descriptions of each zone snal be 
approver by The Engineer incharge. n tne normal condition the 
oninumc °tor snot have a blank appearance. Aiarm and 'rouble 
coraitiok snot be annunciated both visuariy and audibiy. Lamp shai 
ce 24 V DC, one repiacemem Mal be readily available. _amp 
reo °cements mail ce accompiisnec without too s. 

A test switcn shat 	provided for periodic testing of all lamps in The 
annunciator. To reauce tampering the annunciator shall have a key 
operated silence switch and a key locked cover. For aesthetic reasons 
the unit shall be compact, have a brushed metallic trim ring and be 
surface mounted. 

4.10 Function of Addressable Fire Alarm Control Panel (FACP) 

Design 
-he FACE 	ce solid state, modular design with Integra' static 
:Totem on. At incricatina times sgai 	be iong-ilfe, 	ow 

socd-st-e Han" em •t ny; cfaces (LED). 

i. 	Enclosure 
-AC F (97 closure sna' cc semi-` use 'punted. The enc'osure 

sna I be Mimed from the 'eft and the cover shah have clear 

99 
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wodows and locking oneuB harism to keep the syDem 
and status switches hum being tampered keys shall be made 
available to fire department and other authorized operating 
personnel. Finish shall be "FIRE ALARM RED" and "BLACK". 

Hi. 	Loops & Identification 
All controls shall be labeled, all loop locations shall be identified, 
and the EACP shall be provided with a set of permanently 
mounted operating instructions, to avoid confusion. Loop 
location identification shall be as approved by the Engineer 
lncharge and contain up to three lines of text with 1/8" minimum 
character heights. 

iv. 	Components of Fire Alarm Control Panel 
the FACE' shall include as minimum following: 

a. All hardware and software to allow the panel 
configuration and operation to be changed at the 
panel. Systems that require off-site programming Or e 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 sha not 
cause loss of memory 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, 
disconnect, low battery and ground fault. 

Indicating zones: As indicated on the drawings, each 
zone containing smoke detectors shall provide power 
and monitoring for up to only 50% detectors. (All 
hardware and software shall be provided to facilitate 
selection of circuit performance to provide alarm 
verification for smoke detector circuits with field false 
alarms. When a detector signals an alarm, the panel shall 
automatically reset the detector, wait and their double 
checks to verify the alarm. Each zone shall have a red 
LED to indicate alarm and yellow or amber LE'D to 
indicate a trouble condition. 

c. 	Indicating Loops: I or 2 indicating circuits shall be 
provided. Each circuit shall provide power for polarized 
alarm signaling devices. A red LED to indicate the 
enb•rDired—stcrtfr 	rf--1-fte c.Nuvir 	Lartr -Tfa-yetirrov--4±9---to 
indicate a trouble condition shall be provided for each 
circuit. A disconnect switch for each circuit !Mall be 
provided to allow the FACP to be tested with sounding 
alarm signals. When disconnected, the FACP shall 
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I- ( 	Ito both trouble condition and disconnect. 

v. 	Manual Functions 
At any limo, even without an alarm condition on an indicating 
circuit, the operator shall provide the following manual 
capabilities in the FACP by means of switches located behind a 
key-locked cover: 

a. 	In case of fire if a general evacuation is needed all bells 
shall sound. These signals can be initiated from the main 
panel and secondary switch at manual fire alarm 
initiating device (break glass unit). 

Silence the local audible signal. This shall also cause the 
LEDs) to cease flashing and to be continuously 'ON'. 

c. Silence the alarm signals. 

d. Reset the FACE', after all initiating devices have been 
restored to normal. 

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

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

Test all panel LEDs for proper operation without causing a 
change in the condition on any zone. 

vi. 	System Supervision 

a. Upon application of primary power, or reapplication 
following power failure, the FACP shall automatically be 
in a normal supervisory condition. 

b. In the normal supervisory condition, a green "POWER" LED 
shall be illuminated, indicating the presence of primary 
Pow CI. 

A green "RUN" LED shall be illuminated indicating tnat the 
microprocessor is communicating with the system ana 
the memory contents are satisfactory. 
The following shall be electrically supervised: 

Ali ir Hating and indicating device circuits. 

All plug-in circuit hoard shall have proper board type in the position. 
System tnat use electrical continuity to supervise the presence of plug 

EGRET 	Env. 	nr,,,Pcnr. 	 Page 50 r.)" 
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boards. ite 	tio not assure that board position have  
exchangta shati provide equivalent means for specified seriervtsiory 
beyond Ihat provided by the locked cover. 

	

4.11 	Shop Drawings / Technical Specifications 
Prior to installation of any equipment, the Contractor shall submit for 
approval, shop drawings including riser and terminal wiring diagrams 
and specificaitoru data sheets. Submittals indicating typical one line 
riser and typica: specification data sheets only will not be acceptable. 

the Contractor shall review the total system point to point wiring layout 
to assure that trio correct number and type of wire and conduit sizes 
are installed. 

Upon completion. the Contractor shall provide detailed written 
operation instructions and three sets of "as built" drawings including 
plan, layout, conduit runs and wiring diagrams as finally installed. 

4.12 Test 
Upon completion and at such time as the Engineer incharge may 
direct, the Contractor shall conduct a total system test where line 
supervision and each device shall be tested. All the tests shall 
demonstrate that the system meets the tests shall operating 
requirements of this specification, that individual conductors of all 
circuits are free of grounds, shorts and breaks, and that no grounds 
exist between any piece of equipment in the control unit and the 
cabinet. All final connections, testing, adjusting and calibrating shall be 
made under the direct supervision of a factory trained technician of 
the system supplier. 

4.13 System 
The fire alarm control panel (FACE) shall be installed at the Security 
room at lower ground floor by at a position and height as shown on 
drawing and as approved at site. The FACP shall match with the wall 
finish arid shall be of neat finish, installed flush or semi-flush with the 
wall. 

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

	

4.14 	Fire Alarm Installation 
The Fire alarm system shall he installed as mentioned in the drawings. 
the system shall be connected, tested and commissioned as per 
manufacturer's instructions and in the presence of Engineer Inc harge. 
The wall recessed mounting Fire alarm manual stations shall be installed  
at a height of 4.1 feet above finished floor level. The connections of 
the appropriate Contactors of the Eire alarm system shall be rnaae as 
per manufacturer's instructions. 

The mounting netiiht of the sounder shall be above the false ceiling or 
7' from FT level when false ceiling is riot comes. The conduit and wiring 
of the Pre alarm system shall be as per installation instructions for 

Page 
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conduits aria whir igs given in the relevant section of ffifoe 
specifications. the Fire alarm system conduit shall be laid IS rims (61 
from the electrical conduits and cross the electrical conduit at 90 
degree only. The Fire alarm system conduit shall be marked with red 
colour at terminations in order to distinguish it from other conduit 
system. 

;PC 
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LIST OF APPROVED MANUFACTURER 

All Equipment shall be procured from Principal Authorized agents / distributors 
/ resellers 

The Bidder shall fill name of only one manufacturer for each 
equIpment/matorid on which the tender is based. He shall be bound to supply 
the equipment from the same manufacturer. In case, the Bidder gives names of 
more than one manufacturer against any equipment, the Engineer / Owner 
can ask the 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 riot meet the specification requirements, the Engineer / Owner reserves 
the right to ask the bidder to replace his choice of equipment supplier meeting 
the required quality and specification requirement. 

During the execution stage if the material from any supplier is found defective / 
substandard the Engineer / Owner reserves +he right to ask the successful bidder 
to replace his choice of manufacturer / supplier for that particular equipment. 

Any change in manufacturer / supplier shall only be entertained if there is 
suflicient reason that adhering to the original choice of manufacturer / supplier 
shall be detrimental to either the project quality or project timeline. Proper 
approval shall have to be sought for change in the choiced manufacturer / 
supplier at least 1 month before the equipment is to be procured. 

Samples of all equipments shall have to be got approved prior to their 
procurement. The bidder has to sign and stamp all pages of Annexure-1. Any 
deviation from tne BoQ / Specification shall be listed in a separate sheet to be 
labeled as Annexure 2 containing the details of the deviation including the 
deviating BoC) item number. 

   

S.No. 

  

Manufacturer / Supplier Country Of Origin 

   

   

LOW VOLTAGE 11V) PRODUCTS  

LV Switchboards / Distribution Boards  / PFI  Panels 

a. Schneider Electric 	 Pakistan 
b. Pr.L 	 Pakistan 
c. Babar Brothers Him. Co 	 Pakistan 

Circuit Breakers 

a. M.G. (SchneIaer Electric) 	 France / Italy 
b. Legrand 	 France 

ABB 	 Germany / Italy 

General Electr1c (Of.) 	 UK/USA 
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Drrak Swiiches, Changeover Switches 

i. Socomec 	 Hance 

Kraus &Naimer 	 Austria 

Husn Buttons, Switches, Etc 

a. 	Schneider Electric 
	

Hance / Italy 

Maruyasa 
	

Japan / Malaysia / 
Indonesia 

I.V Cables  & Wires  

a. 	Pakistan Cables 	 Pakistan 

indus Cables 	 Pakistan 

Allied Cables 	 Pakistan 

Cable Glands Lugs Terminals and  Accessories 

a. Cembre 	 UK 

Hubbell / Hawke 	 UK 

PVC Conduits  and  Accessories 

a. Galco 	 Pakistan 
b. Dadex 	 Pakistan 

Jeddah Polymer 	 Pakistan 

Back Boxes 

o. 	Hussain & Co. 	 Pakistan 

Babar Brothers Engg & Co 	 Pakistan 

Hensel 	 Germany 

Switch & Socket Outlets / Floor Boxes  

a. Clipsal (Schneider Electric) 	 Australia / Singapore 

b. Orange 	 Srilanka 

egrand 	 France/UK 

ASii 	 Germany 

FAN & Accessories 

C. 	Pak Fan 	 Pakistan 

GI C Fan 	 Pakistan 

Millar Fan 	 Pakistan 

1 
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IC] Fixtures 

Netherland/Pakistan 
b. Pierlite 

AUStraha/Pakistati 
c. Britiite 

China/Pakistan 
a. 	Green Tech 

China/Pakistan 

Cable Tray/ Trunking 

a. A to Zee 
Pakistan 

b. Premier Engineering 
Pakistan 

c. Bober Brothers [Trigg 8( Co 	
Pakistan 

LOW CURRENT PRODUCTS  

Fire Alarm System 

a. Gent by Honeywell 
UK 

b. Esser By Honeywell 

Ziton 	
UK 

UK 

Morley 
UK/USA 

altar.;. 	
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REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI 

(PACKAGE-II PHASE-II) 

ABSTRACT QF COST 

1. Cost of Civil Works Rs. 

2 Cost of Plumbing Works Rs. 

Cost of Electrical Works 

4 Cost of FIVAC Works Rs. 

Total Cost of Project Rs. 

(Rupees 	 Oniv) 



BILL OF QUANTITIES 
CIVIL WORK 



RS 
NA 
	

IS ASSOCIATLS (Pas 

REVAMPING OF EXISTING PROVINCIAL ASSEMBLY 13UILDING KARACHI 

(PACKAGE-II PHASE-10 

2 

3 

4 

5 

6 

7 

SUMMARY OF COST 
(CUM WORKS) 

DISMANTLING 

BLOCK MASONRY 
Rs. 

PLASTERING & RENDERING 
.... 	Rs. 

FLOORING / SKIRTING / DADO 
.... 	Rs. 

MARBLE 

FALSE CEILING: 
Rs. 

PAINTING 
.... 	Rs. 

SI IRFACE RENDERING 
.... 	Rs. 

TOTAL RS. 

( Rupees   	Only) 

Signature & Seal of Contractor 



nsn 
REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI 

(PACKAGE-II PHASE-ID 

BILL OF QUANTITIES 
(CIVIL WORKS) 

It. # 
Description of Items Unit Quantity Rate Amount 

1.00 DISMANTLING: 
1.01 Providing all labour, tools and plants for dismantling of 

masonry any type wall, bathrooms partition walls, vanity, 

any type flooring and removal of any type tile etc. at any 

floor any height including disposal of debries at places 

permitted by Civic Agencies complete as per drawing, 

specification and as directed liw the lingineer. 

(a) At any height & floor. Std. 50,000 
(h) Roof screeding dismantling K removal. Sf1. 44,000 

SUB TOTAL ICS. 
2.00 BI XX(IN NIASONRY: 

2.01 Placing & laying first class solid block masonry set in cement 
mortar 	1:4 	in 	straight 	or 	ctirvcil 	wall 	including 	scalliiIdIng, 
raking out joints and curing etc. 	at 	any height 	complete as 
directed by Engineer/ Consultant at 1111\ height and floor. 
d) 	4" thick Sfit 1.000 

SU13 TOTAL ILS. 
3.00 PLASTERING & RENDERING: 

3.01 Applying 	cement 	plaster 	011 	( 'oluntns. 	Reams, 	Walls 	etc. 
straight or curved surfaces apt() any height 	including curing 
scaffolding, cutting etc. complete as per drawing complete in 

all respect as approved by 1Jteinecr .( ionsultani. 

it) 	1/2" thick. ratio 1:6 (Internal WWI. Sit 2,000 

SUB TOTAL RS. 
4.00 FLOORING / SKIRTING / ILkDO 

4.01 Providing and fixing hest quality imported made porcelain 
tiles 	flooring 	RAFT 	GRANIIil 0 	or 	\\ Ill  IV 	IfORSli 	or 
equident of size 	24" 	N 	2-I" or approved any other size in 
approved 	shade 	and 	design 	with 	2" 	thick 	base 	CC 	1:2:4 
concrete, using O.P. cement unless other wise nonfied, setting 
tiles in CCII1CIII slurry ." dry bond "Master" , " Style" or equalent 

and grouted the joints with "Style" grouted with admixture and 

scaler including washing, cleaning and curing Complete in all 
respect 	and 	as 	per 	draft inn. 	and 	instructions 	of 	the 

./Architect 	At any height and floor. Sfi 21,000 

4.02providing & fixing best guides imported made Porcelain tiles 
Skirting 12.AK (IR,ANI ITO or WI11111 1101LSE or equivalent 
21" N ,l" or any other approved site in appro‘od shade and 
design 	over 	12" 	thick 	li.ise 	CC 	1:4 	concrete, 	using 	0 P 
('totem 	unless 	otherwise 	immied, 	setting 	1 iles 	in 	convent 

slurry / dry bond "Master", "Style" or equivalent and grouted 
the Join«i 	with 	"Style" 	grouted 	with 	admixture 	and 	scaler 
including witabing. La:dining and curing complete in all respect 
and 	as 	per 	thast.Ings 	and 	instructions 	of 	the 	Engineer 	- 

1 Consultant. (At an) hogiu and any floor) t kit 2,950 



It. 	
Description of Items 

	
Unit 
	

Quantity 
	

Kale 
	

Amount 

P 	(ding and fixing best quality imported made ceramic tiles 

flooring RAE GRAA'IT I C or Wilt Ill HORSE or equisalent 10" 

s I2'' or approved ally other site in approved shade and design 

with 2" thick base CC 42:4 concrete, using 0.1). cement unless 

drier wise notified, setting. tiles in cement slurry / dry bond 

"Master", " Style'' or equalent and grouted the joints with "Style" 

grouted with admixture and sealer including washing, cleaning 

and curing Complete in all respect and as per drawings and 

thstritetions W. the ItngincereArchitect (At an) height and any 

floor) 
	

Sit. 	2,850 
	

285.00 

4 HI Providing and fixing hest quality Local made ceramic tiles 

Skirting / Dado RAE GRANO I () or WHITE HORSE or 

ernavalcin 10" x 12" or approved any other size in approved 

shade and design with 1/2" thick base CC 1:4 concrete, using 

O.I'.cement unless other wise notified, setting tiles in cement 

slurry / dry bond "Master" 	Style" or equalent and grouted the 

j~iints with "Style" grouted with admixture and sealer including 

rushing, cleaning and curing Complete in all respect and us per 

;kiwi:act; and instinctions on the hngineerlArehitect. At any  

height and any floor. 	
Sfl 
	

9,750 

St B 101 Al. RS. 

5.00 !DABBLE 

5.111 Providing Kt. fixing best quality 3/4" (granite flooring 2' x 2' 

and in different sizes of approt, ed shade, as per drawing fixed / 

layed with drs bond i Or Cement slurry and filling the joints 

as required with white / matching pigment cement grinding, 

laser caring, ribbing. chemical polishing the quoted covering 

all escalation in price (inflation) complete in all respect and as 

per drawings and instructions or the Engineer Architect. At 

any height and arty floor. 

a) Corridor 
	

Sit 
	

20,5(111 

Or At Staircase Floor 
	

2,000 

112 Pro% dling and thing hest and approved quality BO IR 'INA 

marble tread with (114 AS11 1 V. reflected grains note on stair 

steps I'-0" s 5h0" and 	4" thick ar. 6'' high of approved 

shade with concrete base 1- 3 including cost or washing. 

gleaning, curing and chemical polish Complete in all respect 

and as per drawings and insturctions or the 

En ineer: Architect At env height and any floor. 

dr lredd 
	

SIt. 	2.850 

10 I :aiding 
	

Stt. 	1.740 

el Riser 
	

SIT 
	

1,200 

r Presiding and liking best dial approved quality ROTICINA 

r0121 .3N.1) marble seur riser 6" high, 3 8" thick or die 2h6" X 

6" of 4:norm ed colour with ruse concrete 1.3 including cost a! 

washing, cleaning, curing and chemical polish Complete in all 

redpett and as per Warw. nos !old insbactions of the 

1 ['gine:en/lit Infect At any heighl and tiny floor.  

',ul Steps - I nuance (0 
	

Sit . 	1.750 

	

Stt 
	

750 



It. 
Description of Items Unit Quantity Rate 

--t 

Amount 

5.04 Providing & fixing size (width) 3/4" thick Granite wish 	I/21  

deep Groove for Verandah. I 	kith .T4" thick C.C. base 

upto 31-0" high. Complete in all respect and as per insturctions 

of the Engineer/Architect. At any height and any floor. SE. 8,600 

SUB TOTAL RS. 

6,00 FALSE CEILING 

6.01 Providing & fixing of FALSE( C11111 !NG size 2' x 2' x 12min 

thick of approved pattern, laid on exposed suspension system 

comprising of imported, aluminum, white, powder-coated 1 ee 

suspended 	by 	wire 	of SWG 	18 	OR adjustable 	rods thru 

butterfly adjustors screwed 	to 	soffit 	at 	any elevation as per 

reflected 	ceiling 	plan. 	Complete 	in 	all 	respect 	and 	as 	per 

drawings and instructions of :he Engineer' Architect. 	(.At any 

height and any floor) SE, 16,000 

SUB TOTAL RS. 

7.00 PAINTING 

7.01 Providing & applying 3 coats of ftstemper faint on ceiling 

incEding 	applying 	a 	coat 	of 	printer 	preparation 	of 	base 

complete as per direction of Engineer / Consultant. 	At any 

height and floor. Sit 75,000 

7.02 Providing & applying 3 coats of Plastic HIILIESIOn / Mai Finish  

paint of approved quality and shade to walls, beams, colums 

. including applying a coat of primer preparation of base 

complete as per direction of Engineer / Consultant. At any 

height and floor. 
Sit. 185,(100 

SUB TOTAL RS. 

8.00 SURFACE RENDERING: 

X.01 Cleaning & washing colour croft Y all outer surface including 

scaffolding 	etc. 	complete 	as 	per 	direction 	of 	Engineer 	/ 

Architect. At any height and floor SE 60,000 

8.02 1 	oviding 	& 	applying 	SECK1:N 	poliyh 	of 	Holland 	or 

equivalent 	finished 	on 	Teak 	wood 	doors, 	windows 	and 

ven tilators 	as 	shown 	in 	drawing 	at 	any 	height 	and 	floor 

complete in all respect and us per drawings & instructions of  

the Engineer / Architect. Sit 44,400 

8.03 Providing & fixing MDE wood partition wall using 3" x 1-1/2" 

thick vertiele main flame .3" x I-1/2" horizontal bracing Cram. 

‘... 	1:2" 	thick 	MDF 	praising 	hoth 	side. 	Complete 	in 	all 

respect 	and 	as 	per 	drawings 	and 	inMnrctions 	of 	the 

8.04 

Engineer/Architect, 

Providtoe & laying 2.5'' thick (Average) 	1:2:4 screed laid to 

proper 	slopes 	in 	panels not 	exceeding 	(41-0" 	x 	1'-0") 	to 	be 

smooth 	finish etc. complete 	in all 	respect al 	any 	height and 

Sit. 3,500 

Gnnr as per drawing specifications (On I op Root). Sit 44,000 



It. 	It 
Description of Items Unit Quantity Rate Amount 

8.05 Providing & fixing 4mm thick waterproofing membrane 

on roof as per Manufacturer's specification on smooth 

surface 	proper 	overlapping 	and 	hot 	flame 	sticking 

complete 	with 	all 	respect 	as 	per 	direction 	of Client 	/ 

Consultant. At any height and floor. SO. 44,000 

8.06 Providing all tools and plants, skilled 	labour & 	Helper 

for repairing wood work / doors and windows, ventilators 

its 	per 	instructions 	of 	Client 	/ 	Consultant 	and 

specification. At any height and floor. tilt. 3,000 

8.117 Providing & 	fixing 	insulation 	tiles (1110,1 -613) 	flooring on 

roof area of approved shade as per drawing fixed / laid with 

dry hond / 01' Cement slurry and tilling joints as required with 

white 1 matching pigment cement, the quoted pace covering 

all escalation in price (inflation) complete M all respect and as 

per instruction of Engineer / Architect 	(At any height 	and 
floor) tilt. 44,000 

8.08 Making CC Chamber 8" wide for water drainage 6'' to IS" 

deep from top surface at top 10" wide M.S. Grating Inc:Luling 
1-114" 	angle 	1/4" 	square 	bar 	welding, 	colouring, 	jointing 
welding joint should he smooth complete with all respect as 

per drawing and direction orClient / Consultant. Rtt. 1200 

SUB TOT.A I, RS. 



BILL OF QUANTITIES 
PLUMBING WORK 



BOP- 1/4 

r4Aovi 3. SIDDiQUIE ASSOCIATES (Pakistan) 

REVAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI 

(PACKAGE-H PHASE-II) 

SUMMARY OF COST 

S.No Activity Amount (Rs.) 

A TOILET FITTING AND ACCESSORIES 

B COLD WATER SUPPLY SYSTEM 

C SOIL WASTE VENT AND RAIN WATER PIPE SYSTEM 

D EXTERNAL SEWER SYSTEM 

TOTAL RS. 

(Rupees 

 

Only) 

  

 

 

Signature & Seal of Contractor 



NAUV. S SIOOIOUIE ASSO0IA7 LS a„) 

RE VAMPING OF EXISTING PROVINCIAL ASSEMBLY BUILDING KARACHI 
(PACKAGE-II PHASE-II)  

13I1.1 OF QUANTITIES 
(PLUMBING & FIRE FIGI FLING WORKS) 

S.No. Description Qty Unit Rate Amount 

A 
	

TOILET FITTING AND ACCESSORIES 

1 
	

Providing and fixing European type water closet with coupled 

flushing cistern, seat and cover (make: PORTA), including all 

accessories and fittings, waste and traps, CP flexible pipe, tee 

stop cock (Make: ZILVER) with check nuts, thimble, all joints to 

service and drains plugging and screwing as necessary to the 

structure. 

2 
	

Providing and fixing Asian type water closet with low Down 

flushing cistern (Make: PORTA), connecting pipe complete with 

all accessories and fittings waste and traps, flexible pipe, 

including tee stop cock (Make: ZILVER) with PVC rubber 

connector with check nuts, all joints plugging and screwing as 

necessary to the structure complete in all respect. 

3 
	

Providing 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 to service and drain, 

plugging and screwing as necessary to the structure. 

4 
	

Prow:ling and fixing bathroom accessories including fixing with 

Rawal plug of approved quality complete in all respect. 

Cooled 	Soap 	dispenser 	"stain 	less 	steel". 

(Make:LILVER) 

ii 	Towel rail, size SOOmm x Dia 8 corn_ (Make:ZILVER). 
	10 	Nos 

iii 	Toilet paper holder, Stain less steel, Make:ZILVER). 
	24 	Nos.  

iv 	Cloth hook (double). Makellt VER> 
	

6 	Nos 

v 	Bibcock with Muslim shower.(Make: ZILVER). 
	 24 	Nos.  

vi 
	Bib cock Dia 0.50 Inches, for Janitor room,(MAKE: 

le VCR) 

vii 	Bib cock Dia 0.75 Inches, for Green area watering. 	10 

20 Nos.  

18 Nos.  

40 Nos 

10 	Nos 

5 	Nos, 

Nos 

Sub I otal- k 

B COLD WATER SUPPLY SYSTEM 

1 

	

	Polypropylene Random co polymer (PPRC) Piping for Cold 

Water pipes. Make: VESBO, DIZYAN (Turkey), Hydroplast 

(Germany). 

°roviding, fixing, iointlng, test ng poly propylene Random co-

colymer pipe as per BS 5174 or DIN 8077/78 including specials 

f ttings such us socket, tees, elbows bends, reducer plug and 

„pion etc) supported on wall or booed in walls or suspended 

; from roof slab as per specifications including colour tagging 

complete in all respect, providing sleeve in wall. 



N.,Novi 	CLUE ASSOCaATES Wakistan) 

S.No. Description Qty Unit Rate Amount 

I 	20 	 mm 	 Dia 1500 RFT 

ii 	25 	 mm 	 Da 1500 RFT 

III 	32 	 rrli11 	 Dia 750 RFT 

IV 	40 	 mm 	 Dia 600 RFT 

V 	50 	 mm 	 Dia 950 RFT 

2 Providing and construction of R.C.C. Valve chamber, inside size 

18 inches x 18 inches, for dia 50 mm 	Gate valves, along with 18 

inches x 18 inches Heavy duty water tight man hole frame and 

cover. 3 No. deleted 

3 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 

nstallation as described in the specification and as shown on 

drawings and as approved by the Engineer. (Make. VFNN,Japan, 

WATTS, USA, Rubinetterie Utensilerie BONOM, ITALY. 

I 	25 	 mm 	 Dia 12 Nos. 

II 	32 	 mm 	 Dia 6 Nos. 

III 	40 	 mm 	 Dia 6 Nos. deleted 

IV 	50 	 mm 	 Dia 6 Nos. 

4 Providingon and installation of Pump controller and water level 

indicator system. The automatic pump control system 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 )eve's in 

the tanks. Shal: 	be installed 	in water proof boxes 	(IP 	54).The 

pump controller shall start pump at low level in OHW tank and 

shut off at High level.LEd will show different levels of water in 

underground water tanks. (Pakistan assembled with imported 

items) 2 lob 

Sub-total B 

C SOIL WASTE, VENT AND RAIN WATER PIPE SYSTEM 

1 Providing, Fixing in position UPVC pipes push fit type pipes for 

soil,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 (bend, 

tees, Y-tee etc) 	Making requisite number of noles 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, 	TFRRAINF 	(SOP) 	Spain, 

HEPWORTHIIK/ DUBAI.  

I 	50 	 niM 	 Dia 250 RFT 

II 	75 	 mm 	 I 1,050 RF 1 

III 	100 	 mm 	 Dia 1050 RFT 

2 Providing, 	fixing 	UPVC 	cowl 	for vent 	pipe 	of 	the 	following 

including 	all 	accessories 	complete. 	(Make . 	PAt iNG,Malaysia, 

IY- RRAINE (SDP) Spain, HEPWORTH, UK/ D.inay __i 



fIF AS 	!Ali s Hasigtani 

S.No.  Description Qty Unit Rate Amount 

1- 	I 	/5 

11 	100 

mm Dia 12 Nos.  

mrn Dia 12 Nos.  

3 
	

Prov.dusg, Fixing Upvc floor drain / Floor Gully of approved 

design with UPVC grating including req oisite number of holes in 

wall plinth or floor for pipe connection and making good the 

same the same as necessary to the structure complete including 

gasket and clamp complete. (Make. PALING, Malaysia, 

TERRAINS (SOP) Spain, HEPWORTH, UK/ Dubai. 

4 
	

Providing, f ixing UPVC clean out with cover making requisite 

number of no:es in walls, plinth or floor for pipe connection and 

making good the same as necessary to the structure complete 

including, rubber gasket and clamp. 

75 	 mm 	 Dia 

85 Nos. 

12 Nos. 

100 	 mm Dia 12 Nos. 

5 
	

Providing, Fixing (PVC. clean out Plug for pipe, making good the 

same as necessary to the structure complete including, rubber 

gasket and clamp. 

75 	 rnm 

II 	100 	 mm 	 Dia 

5 
	

Providing, I ixing of Upvc Roof drain with domical grating, 

Similer to Model No. 871.110, Make "TERRAIN SDP" or EQ. 

I 	100 	 rnm 	 Dia 

12 Nos. 

6 Nos.  

Dia 12 Nos. 

Sub Total C 

3 

D EXTERNAL SEWER SYSTEM 

1 Providing, laying and jointing PVC class-B, sewer pipe 

Conforming to 85-4515, DIN 19650, including excavation 

hackfilli ng, compaction bedding, lowering in Trenches to correct 

afignmest and grade, jointing, cuttng pipes where necessary, 

nishing and testing complete as per drawing and specification. 

Make: PALING, Malaysia, TERRAINS (SDP) Spain, HEPWORTH, 

UK/Dubai. 

I 	150 	 mm 	 Dia 

2 
	

Providing and construction of Gully trap with 100 inn). thick 

masonary walls, internal size300 x 300 mm inside and outside 

15mm thick puddlo plaster. Bottom of gu'ly trap shay. be  

100mm thick 1:2:4, RCC pad with normal reinforcement.Trap 

shad be of Upvc 100 mm Dia with 50-75mm water seal. Cast 

Iran frame and cover water tight quality. Size 350x350 

weight IC) kgs. 

Providing and construction of Man hole chambers conforming 

to RS-556, Part j, ( Concrete Manholes for Drainage purpose) 

Heavy duty, Type-1. (Internal size 600 x 600 mm. or 600 mm 

75 RFT 

10 Nos. 

6 

4 
	

Providing asS Fixing of Cast iron Maghoie Fr,onr and covers 

(Water sight exality)Manufactured by good quality cast iron < 

Grade-K, lass-1, Conforming toBS 497 Make. Al PINE, JAWS, 

ihnore-Paisisssig 6 Nos. 

Nos.  

Sub Total-D 

- 
-- Grand Total Rs .h  



BILL OF QUANTITIES 
ELECTRICAL WORK 
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