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SPACIFICATION OF PLUMBING AND SANITARY WORK 

 

SECTION 1. SANITARY FIXTURES 

1.1 SCOPE OF WORK 

1.2 GENERAL REQUIREMENTS 

1.3 INDIAN WC 

1.4 EUROPEAN WC SET 

1.5 URINALS 

1.6 HAND WASH BASIN 

1.7 SINKS 

1.8 MIRRORS 

1.9 SHOWER SET 

1.10 BATHTUB 

1.11 SCRUB SINK 

1.12 SHOWER CURTAIN WITH ROD 

1.13 COMPACT HAND DRYER 

1.14 WALL HUNG ELECTRIC STORAGE WATER HEATER 

1.15 ACCESSORIES 

1.16 MEASUREMENT 

SECTION  2. WATER SUPPLY SYSTEM (INTERNAL & EXTERNAL) 

2.1 SCOPE OF WORK 

2.2 GENERAL REQUIREMENTS 

2.3 CPVC PIPES, FITTINGS AND VALVES 

2.4 CLAMPS 

2.5 UNIONS 
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2.6 FLANGES 

2.7 TRENCHES 

2.8 GM GATE / GLOBE VALVES 

2.9 BUTTERFLY VALVE 

2.10 NON RETURN VALVE 

2.11 AIR VALVES 

2.12 SCOUR VALVES 

2.13 STORAGE TANKS AND OVERHEAD TANKS 

2.14 TESTING 

2.15 MEASUREMENT 

SECTION  3. DRAINAGE (SEWERS AND STORM WATER) 

3.1 SCOPE OF WORK 

3.2 GENERAL REQUIREMENTS 

3.3 ALIGNMENT AND GRADE 

3.4 EXCAVATION 

3.5 TESTING 

3.6 GULLY TRAPS 

3.7 UPVC PIPES FOR DRAINA 

3.8 FITTINGS 

3.9 JOINTS 

3.10 CLEANOUT PLUGS 

3.11 CEMENT CONCRETE & MASONRY WORKS (FOR MANHOLES AND 

CHAMBERS ETC). 

3.12 MEASUREMENTS 

SECTION  4. SOIL, WASTE & VENT PIPES & RAIN WATER PIPES 

4.1 SCOPE OF WORK 
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4.2 GENERAL REQUIREMENTS 

4.3 UPVC PIPES AND FITTINGS 

4.4 FITTINGS 

4.5 FIXING 

4.6 JOINTING 

4.7 TESTING 

4.8 TRAPS 

4.9 CLEANOUT PLUGS 

4.10 WASTE PIPE FROM APPLIANCES 

4.11 RAINWATER PIPES AND FITTINGS 

4.12 MEASUREMENT 

 

SECTION  5. WATER TREATMENT PLANT 

5.1 WATER TREATMENT SCHEME 

5.2 COMPACT AND MODULAR TYPE REVERSE OSMOSIS SYSTEM 

 

SECTION  6. LIST OF APPROVED MAKES OF MATERIALS 
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SECTION 1. SANITARY FIXTURES 

1.1 SCOPE OF WORK 

1.1.1 Work under this section shall consist of furnishing all labour materials necessary and 
required to completely install all sanitary fixtures, chromium plated fittings and 
accessories required by the drawings, specified hereinafter or given in the schedule of 
quantities and approval of the Consultant. 

1.1.2 Without restricting to the generality of the foregoing the sanitary fixtures shall include all 
sanitary fixtures, chromium plated fittings and accessories etc, necessary and required 
for the buildings. 

1.1.3 Whether specifically mentioned or not all fixtures, appliances and accessories shall be 
provided with all fixing devices, nuts, bolts, screws, hangers as required and said by the 
Consultant. 

 

1.2 GENERAL REQUIREMENTS 

1.2.1 Sanitary fixtures shall be of the best quality approved by the Consultant.  Wherever 
particular makes are mentioned, the choice of selection shall remain with the Consultant. 

1.2.2 All fixtures and fittings shall be provided with all such accessories and fixing devices as 
will be required to complete the item in working condition whether specifically mentioned 
in the schedule of quantities, specifications or drawings or not. 

1.2.3 All fixtures and accessories shall be fixed in accordance with a set pattern matching the 
tiles or interior finish as per Consultant's/interior designer's requirements.  Wherever 
necessary, the fittings shall be centered to dimensions and pattern desired. 

1.2.4  Fixing screws shall be half round head  brass/stainless steel screws with CP washers 
wherever required as per directions of Consultant. 

1.2.5  Chromium plated fittings shall be cast brass chromium plated of the best quality approved 
by the Consultant. 

1.2.6  All fittings and fixtures shall be fixed in a neat workmanlike manner true to level at heights 
shown on drawings and in accordance with the manufacturer's recommendations.  Care 
shall be taken to fix all inlet and outlet pipes at correct positions.  Faulty locations shall be 
made good and any damage to the finished floor. 

1.2.7  Contractor shall provide poly-sulphide or any non-bio-degradable sealant appropriate for 
its use for all fixtures fixed on walls, marble and edges.    

1.3 EUROPEAN WATER CLOSET 

1.3.1 Vitreous China European pattern floor mounted water closet shall be of a white glazed 
and model as specified in the Bill of Quantities and approved by Consultant. It shall be 
fitted with a low down cistern as per the manufacturer’s specifications. 

1.3.2 The Cistern shall be provided with best quality internal fittings and ball cock to be a 
complete working cistern. 

1.3.3 Each white glazed WC seat & cover set shall be so fixed that it remains absolutely 
stationery in vertical position without falling down on the WC. 

1.3.4 The edge between the fixture and the wall shall be sealed with approved type of poly-
sulphide or any non-bio-degradable sealant. 

1.3.5 Each Cistern connection shall be provided with CP angle valves with CP wall flange, PVC 
connecting pipe of required length and bib cock. 
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1.4 URINALS 

1.4.1 Vitreous China urinals shall be of white glazed model as specified in the Bill of Quantities, 
as compliance to the manufacturer’s specifications and approved by the Consultant. 

1.4.2 Half stall urinals shall be provided with 15mm dia. spreader, 32 mm dia. PVC bottle trap 
with wall flange, and shall be fixed to wall with adequate means of support. Where screw 
fixing holes are provided, each urinal shall have not less than two fixing holes one each 
having  a minimum diameter of 6.5mm or complete as recommended by manufacturer's 
directives. 

1.4.3 Half stall urinals shall be fixed at height specified in drawing with CP brass/stainless steel 
screws. 

1.4.4 Urinals shall be flushed with push type flush valves  as given in the schedule of quantities 
and as model described in the item. 

1.4.5 Waste pipes for urinals shall be of uPVC. Waste pipes shall be concealed by chasing into 
the walls as directed by the Consultant.  

1.5 HAND WASH BASINS 

1.5.1 Vitreous China Wash Basin shape and type specified in the schedule of quantities, as 
compliance to the manufacturer’s specifications and as shall be approved by the 
Consultant. 

1.5.2 Each basin shall be supported Where screw fixing holes are provided, each basin shall 
have not less than two fixing holes one each having  a minimum diameter of 6.5mm or 
complete as recommended by manufacturer's directives.The basin securely fixed to wall  
with tap hole 25mm round. For counter top basin shall be provided & fixed in place early 
so that the built up vanity may be installed in sufficient time to comply with completion 
dates. 

1.5.3 Each basin shall be provided with 32mm dia CP waste with  32mm dia. PVC bottle trap 
with flange and PVC connecting pipe to stop cock and  CP flange as given in the 
schedule of quantities. 

1.5.4 Each basin shall be provided with prismatic pillar tap as specified in the schedule of 
Quantities and as approved by the Consultant. 

1.5.5 Basins shall be fixed at proper heights as shown on drawings.  If heights is not specified, 
the rim level shall be 79cms. 

1.5.6 The edge between the fixture and the wall or the counter shall be sealed with approved 
type of poly-sulphide or any non-bio-degradable sealant. 

1.5.7 Each wash basin faucet connection to cold  shall be provided with CP angle valves with 
CP wall flange and PVC connecting pipe of required length.  

. 

1.6 MIRRORS 

1.6.1 Mirrors shall be of superior sheet glass with edge rounded off. It shall be free from flaws, 
specks or bubbles and its thickness shall be 5.5mm of guaranteed quality of float glass 
and reputed make Asahai, size shall be as specified in the schedule of quantities & the 
drawings.  The image shall be clear and without waviness at all angles of vision. It shall 
be uniformly silver plated at the back and shall be free from silvering defects. Silvering 
shall have a protective uniform a protective uniform covering of red lead paint.  

1.6.2 Mirrors shall be provided with backing of enamel painted over all surfaces of 12mm thick 
waterproof marine plywood and fixed with CP brass semi-round headed concealed 
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screws and cup washers or CP brass clamps as specified or instructed by the 
Consultant. 

 

1.7 ACCESSORIES 

1.7.1 The Contractor shall install all chromium plated and porcelain accessories as shown on 
the drawings in compliance to the manufacturer’s specifications directed by the 
Consultant, given in the Bill of Quantities and shown in the drawings. 

1.7.2 All CP accessories shall be fixed with CP brass half round head screws and cut washer 
in wall with raw plugs and shall include cutting and making good as directed by the 
Consultant. 

1.7.3 Porcelain accessories shall be fixed in walls and set in cement mortar 1:2   (1 cement 2 
fine sand) and fixed in relation to the tiling work. 

1.8 MEASUREMENT 

1.8.1 Rate for providing and fixing of sanitary fixtures, accessories, urinal partitions shall 
include all items, and operations stated in the respective specifications and Bill of 
Quantities, nothing extra is payable and shall be measured by numbers. 

1.8.2 Rate for providing and fixing of mirror shall be measured by square meters.  

1.8.3 Rates for all items under specifications per above shall be inclusive of cutting holes and 
chases and making good the same, CP screws, nuts, bolts and any fixing arrangement 
required and recommended by manufacturers, testing and commissioning. 

SECTION  2. WATER SUPPLY SYSTEM 

2.1 SCOPE OF WORK 

2.1.1 Work under this section consists of furnishing all labour, materials, equipment and 
appliances necessary and required to completely install the water supply system as 
required by the drawings, specified hereinafter and given in the schedule of quantities. 

2.1.2 Without restricting to the generality of the foregoing, the water supply system shall 
include the following: 

 a) Connecting the mains supply to the designed tanks as per the drawings. 

 b) Control valve, masonry chambers and other appurtenances. 

c) Connections to all plumbing fixtures and overhead tanks. 

d) Excavation and refilling of pipe trenches. 

e) Pipe protection and painting. 

2.2 GENERAL REQUIREMENTS 

2.2.1 All materials shall be new of the best quality conforming to specifications.  All works 
executed shall be to the satisfaction of the Consultant. 

2.2.2 Pipes and fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat 
workman like manner. 

2.2.3 Short or long bends shall be used on all main pipe lines as far as possible.  Use of 
elbows shall be restricted for short connections.  

2.2.4 Pipes shall be fixed in a manner as to provide easy accessibility for repair and 
maintenance and shall not cause obstruction in shafts, passages etc. 
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2.2.6 Pipes shall be securely leveled to the required slopes & fixed to walls and ceilings by 
suitable clamps at intervals specified. 

2.2.7 Valves and other appurtenances shall be located to provide easy accessibility for 
operation, maintenance and repairs. 

2.3  CPVC (Chlorinated Poly Vinyl Chloride) PIPES, FITTINGS AND VALVES 

2.3.1 All pipes inside the building and where specified, outside the building shall be  of CPVC 
SDR 11 class as specified schedule of quantities, as compliance to the manufacturer’s 
specifications and as shall be approved by the Consultant 

2.3.2 Fittings shall be CPVC fittings of specified make.  All fittings shall have manufacturer's 
trade mark stamped on it.  Fittings of CPVC pipes shall include reducer bushing, 
transition bushing, coupling, transition coupling, reducer coupling, brass coupling, tee, 
reducer tee, brass FPT tee, elbow 90 deg., reducer 90 deg., brass FPT 90 deg. Elbow, 
elbow 45 deg., male adapter CPVC / brass threads, female adapter CPVC / brass 
threads, union, cross, step over bend, plastic strap, elbow holder, tee holder.  

2.3.3 Pipes and fittings shall be done with following procedure: 

 Cutting pipe with measure length and line shall be mark around the pipe with marker, 
beveling, fitting preparation using clean dry rag, wiping dirt and moisture from the fitting 
sockets and pipe end, applying a heavy and even coat of CPVC Solvent Cement of 
Flowguard 1-step adhesive solution (Yellow) ASTM F493 for sizes 15mm to 50mm and 
CPVC 724 or Primer P70 for 65mm to above the end of pipe and fitting, assembling 
immediately by inserting the pipe into the fitting socket and rotate the pipe ¼ to ½ turn 
while inserting and hold for approximately 10 seconds to allow the joint to set up, it 
required 10 to 20 minutes for perfect joint.   Care shall be taken to remove butt from the 
end of the pipe after cutting by a round file and tools shall use only design for plastic pipe 
and fittings. Teflon tapes shall be use for threaded fittings.  Care shall be taken to avoid 
air pockets.  CPVC  pipes inside toilets and rooms shall be fixed in wall chases well with 
marble cutter above the floor.  No pipes shall be run inside a sunken floor unless 
specifically instructed.  Pipes shall be run under the ceilings, wall at skirting level and 
other areas as shown on drawings. Provide vertical and horizontal supports using Plastic 
Straps only. Pressure testing shall be done before plastering and imbedding works take 
place. At the end where angle valves and taps were be install should be with brass elbow 
or brass tee. 

.  

2.4 CLAMPS 

2.4.1 CPVC pipes in shafts and other locations shall be supported by MS clamps and hanger 
of design approved by the Consultant.  Pipes at ceiling level shall be supported on 
structural clamps fabricated on MS structural brackets in spacing of 3m center to center 
and instructed by the Consultant. 

 Pipes in typical shafts shall be supported on slotted angles/channels as specified 
elsewhere. 

2.5 UNIONS 

2.5.1 The Contractor shall provide adequate numbers of unions/flanges on all pipes to enable 
dismantling later.  Unions shall be provided near each gunmetal valve, stop cocks or 
check valves and on straight runs as necessary at appropriate locations and required 
and/or directed by the Consultant. 

2.6 FLANGES 
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2.6.1 Flanged connections shall also be provided on all equipment connections as necessary 
and required or as directed by the Consultant.  Connections shall be made by the correct 
number and size of bolts and made with 3mm thick insertion rubber washers.  Where hot 
water or steam connections are made insertion gasket shall be of 1.5mm thick 
compressed fiber gaskets approved by the Consultant.  Bolt hole dia for flange shall 
conform to match the specification for CI sluice valve to IS 780 and CI butterfly valve to 
IS 13095. 

2.7 TRENCHES 

2.7.1 All CPVC pipes below ground level shall be laid in trenches shall have a minimum cover 
of 60cms.  Excavation for trenches shall be done as specified in subsequent pages of this 
tender but the width and depth of the trenches shall be as follows: 

 Dia of pipes Width of trenches Depth of trenches 

 ------------------------------------------------------------------------------------------------------- 

 15mm to  50mm        30cms        75cms 

 65mm to 100mm        45cms      100cms 

 

 Where specified all CPVC pipes in trenches shall be protected with fine sand 15cms all-
round before filling in the trenches. 

2.8 GATE / GLOBE VALVES 

2.8.1 Valves 50mm dia and below shall be heavy gunmetal fullway screw type gate valves or 
globe valves conforming to IS 778-1971 class I.  Valves shall be tested at the 
manufacturer's with test results and their name stamped on it. 

2.8.2 All valves shall be approved by the Consultant before they are allowed to be used in the 
works. 

2.9 NON RETURN VALVES 

2.9.1 Where specified non return valves shall be provided through which flow can occur in one 
direction only.  

2.10 STORAGE TANKS AND OVERHEAD TANKS 

2.10.1 Concrete tanks 

 Tank shall be provided with adequate number of lockable type manhole frames and 
covers fabricated from MS sheet or standard cast iron tank covers as specified in Bill of 
Quantities.  Manhole covers shall be of sizes shown on drawings and shall be approved 
by the Consultant. 

 a) The Contractor shall provide puddle flanges fabricated from MS/GI heavy class 
pipes of required sizes and lengths and welded to 5mm MS plates.  All puddle 
flanges must be fixed in true alignment and level and shall be back welded to the 
reinforcement to prevent movement during concreting. 

 b) The Contractor shall make connection of pipe lines laid and fixed by him to 
concrete, masonry as required at site.  No additional payment shall be allowed 
for making connections. 

2.10.2 Overhead Polyethelyne storage tanks 

 Tanks of the size and capacity described in the Bill of Quantities shall be of the best 
quality schedule of quantities, as compliance to the manufacturer’s specifications and as 
shall be approved by the Consultant shall be manufactured or by Hilltake Pvt. Ltd. Nepal.  
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They shall be free of all defects and numbers shall be written at each of the tank. Each 
tank covers shall be lockable with adequate number of locks approved by the Consultant.  

 a)  The outlet pipe shall be fixed 50 to 75mm above the bottom of the tank and fitted 
with a strainer. Tank shall be clean and water tight. 

 b)  Tanks shall be placed in a position as to enable thorough inspection and cleaning 
to be carried out. 

 c) Tanks base shall be raised 300mm above the floor level, as specified detailed in 
drawings. 

2.11 TESTING 

2.11.1 All pipes, fittings and valves, after fixing at site, shall be tested by hydrastatic pressure of 
10 kg/sqcm whichever is more. The open end of pipe line shall be temporarily closed with 
watertight CPVC end plug threads. 

 Pressure shall be maintained for a period of at least four hour without any measurable  
drop for at least half an hour. 

 The pressure shall be applied by means of a manually operated test pump, or in the case 
of long mains or mains of large diameter, by a power driven test pump, provided that the 
pump is not left unattended. 

 Pressure gauges shall be accurate and shall preferably have been recalibrated before 
test. 

 Testing shall do by area or location of sanitary fixtures wise.  

 A test register shall be maintained and all entries shall be signed and dated by 
contractor(s) and the Consultant. 

2.11.2 In main shall be tested in sectional as the work of laying proceeds, the contractor shall 
test the entire installation after connections to the overhead tanks or pumping system or 
the mains.  He shall rectify all leakages, and shall replace all defective materials in the 
system.  Any damage done due to carelessness, open or burst pipes or failure of fittings, 
to the building, furniture and fixtures shall be made good during the defects liability period 
without any extra cost. 

2.11.3 After commissioning of the water supply system, the contractor shall test each valve by 
closing and opening it a number of times to observe if it is working efficiently.  Valves 
which do not effectively operate shall be replaced by new ones at no extra cost and the 
same shall be tested as above. 

2.11.4 When the service line is complete, it shall be slowly and carefully charged with water, 
allowing all air to escape and avoiding all shock or water hammer by drawing off all taps 
and fixtures simultaneously during initial charging of water. The service shall then be 
inspected under working conditions of pressure and flow. When all draw off taps are 
closed, the service pipes and fixtures shall be absolutely watertight. All piping fittings and 
appliances shall be checked over for satisfactory support and protection from damage, 
corrosion and frost. 

2.12 MEASUREMENT 

2.12.1 Pipes 

 Pipes above ground / below ground shall be measured per linear feet (to the nearest 
inch) and shall be inclusive of all fittings eg reducer bushing, transition bushing, coupling, 
transition coupling, reducer coupling, brass coupling, tee, reducer tee, brass FPT tee, 
elbow 90 deg., reducer 90 deg., brass FPT 90 deg. Elbow, elbow 45 deg., male adapter 
CPVC / brass threads, female adapter CPVC / brass threads, union, cross, step over 
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bend, plastic strap, elbow holder, tee holder and flanges, deduction for valves shall be 
made.  Rate quoted shall be inclusive of all fittings, excavation, backfilling and disposal of 
surplus earth, cutting holes, chases with marble cutter and making good and all items 
mentioned in the specifications and schedule of Quantities. 

2.12.2 Gunmetal, cast iron butterfly and non return valves, level indicators and meters shall be 
measured by numbers. 

2.12.5 Cement plaster for brick pillars etc, shall be measured by area of the finished surface. 

2.13 Painting 

 Separate payment shall not be admissible for enamel painting over MS clamps and 
supports. 

  

SECTION  3. DRAINAGE (SEWERS & STORM WATER) 

3.1 SCOPE OF WORK 

3.1.1 Work under this section shall consist of furnishing all labour, materials, equipment and 
appliances necessary as required to completely install the drainage system as required 
by the drawings and specified hereinafter or given in the Schedule of Quantities. 

3.1.2 Without restricting to the generality of the foregoing, the drainage system shall include: 
Sewer lines including excavations, pipe lines, manholes, drop connections, underground 
storm water drains, including pipes, manholes, catch basins, open drains and culverts. 

3.2 GENERAL REQUIREMENTS 

3.2.1 All materials shall be new and of the best quality conforming to specifications and subject 
to the approval of the Consultant. 

3.2.2 Drainage lines shall be laid to the required gradients and profiles. 

3.2.3 All drainage connections work shall conform to the local municipal bye-laws.  All slopes 
and run off shall conform to the best standard of the IS Hydraulic engineering practices. 

3.2.4 The Contractor shall obtain necessary approval and permission for the drainage system 
from the municipal or any other competent authority as shall be required by local 
ordinances. 

3.2.5 Location of all manholes, catch basins, etc, shall be confirmed by the Consultant before 
the actual execution of the work at site. 

3.2.6 All works shall be executed as directed by the Consultant and subject to the final 
approval of the Consultant. 

3.3 ALIGNMENT AND GRADE 

3.3.1 The sewers and storm water lines shall be laid to alignment and gradient shown on the 
drawings but subject to such modifications as shall be ordered by the Consultant from 
time to time to meet the requirements of the works.  No deviations from the lines, depths 
of cutting or gradients of sewers shown on the plans and sections shall be permitted 
except at the express direction in writing of the Consultant. 

3.4 EXCAVATION 

3.4.1 The excavation for sewers and storm water drains shall be laid in open cut trenches 
unless the permission of the Consultant for the ground to be tunneled is obtained in 
writing.  Where sewers have to be constructed along narrow passages, the Consultant 
may order the excavation to be made partly in tunnel forms and in such cases the 
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excavated soil shall be brought back to refill the trenches or tunnel as shall be approved 
by the Consultant. 

3.4.2 Opening out trenches 

 In excavating the trenches etc, the soiling roads, metalling, pavement, kerbing, etc, and 
turf shall be placed on one side and preserved for reinforcement when the trenches or 
other excavation have been made good.  The surface of all trenches and holes shall be 
restored as original and maintained to the satisfaction of the Consultant and of the 
owners of the roads or other property traversed and the contractor shall not cut out or 
break down any live fence or trees in the line of the proposed works but shall tunnel 
under them, unless the Consultant shall order to the contrary. 

3.4.3 Obstruction of roads 

 The contractor shall not occupy or obstruct by his operation more than one half of the 
width of any road or street and insufficient space shall then be left for public and private 
transit.  He shall remove the materials excavated to a place where there is no objection 
or contest of the transiting public and bring them back again when the trench is required 
to be refilled.  The contractor shall obtain the consent of the Consultant in writing before 
closing any road to vehicular traffic.  Foot works and promenades shall be clear at all 
times.  The contractor shall have written approval in the case where the work is to be on 
public property from all the related authorities to the satisfaction of the Consultant prior to 
commencing the work.  The contractor shall indemnify the employer against any claims 
for nuisance or damage from any person or authority in this matter. 

3.4.4 Removal of filth 

 All night soil, filth or any other offensive matter if met with during the execution of works, 
shall immediately be completely removed from any trench, pit, sewer or cess pool. The 
waste matter shall not be deposited on any street or drain or where it will become a 
nuisance to the neighborhood or passed into any sewer or drain, where blockage can 
occur.  This waste matter shall be at once put into leak-spill proof carts and removed to a 
suitable place to be provided by the contractor that shall be approved by the Consultant 
so long as the location is not contested by any person or local authority and is not likely 
to create a nuisance to any person or place in any manner what-so-ever. 

. 

3.4.5 Refilling 

 Only after the sewers and other related work has been laid, installed and proven after 
testing to be water tight, the trench and other excavations shall be refilled.  Utmost care 
shall be taken in doing this, so that no damage shall be caused to the sewer and other 
permanent works.  The filling in the trenches up to 75cms above the crown of the sewer 
and other lines shall consists of the finest selected sand and related materials placed 
carefully in 15cms layers and flooded to consolidation.  After this layer has been laid the 
trench and other excavation shall be refilled carefully in 15cms layers with materials 
taken from the excavation, each layer being watered to assist in the consolidation unless 
the Consultant shall otherwise direct. 

3.4.6 Contractor to restore settlement and damages 

 The contractor shall, at his own costs and charges, make good promptly during the whole 
period the works are in hand, any settlement that may occur in the surfaces of roads, 
berms, footpaths, gardens, open spaces etc, whether public or private caused by his 
trenches or by other excavations of his and he shall be liable for any accidents caused 
thereby.  He shall also, at his own expenses and charges repair and make good any 
damage done to buildings and other property.  If in the opinion of the Consultant he fails 
to make good such works with all practicable despatch, the Consultant shall be at liberty 
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to get the work done by other means and the expenses thereof shall be paid by the 
contractor or deducted from any money that may be or become due to him or recovered 
from him in any other manner according to the law of the land. 

3.4.7 Disposal of surplus soil 

 The contractor shall at his own costs and charges provide places for disposal of all 
surplus materials not required to be used on the works.  As each trench s refilled the 
surplus soil shall be immediately removed, the surface properly restored and road ways 
and sides left clear.  The points where he disposes of his materials shall not be 
contestable by any person or organization and shall not create a nuisance to any person 
or place or the employer in no way shall be held responsible for any such negligence on 
the part of the contractor. 

3.4.8 Timbering of sewer and trenches 

 a) The Contractor shall at all times support efficiently and effectively the sides of the 
sewer and excavation trenches and other excavations of his with suitable 
timbering, piling and sheeting etc.  Timbered supports shall be provided in loose 
or sandy strata and below the surface of the sub-soil water level. 

 b) All timbering sheeting and piling with their walling and supports shall be of 
adequate dimensions and strength and shall be fully braced and strutted so that 
there shall be no risk of collapse or subsidence of the walls of the trench under 
any circumstances. 

 c) The Contractor shall be held responsible for any negligence and shall be 
accountable for the sufficiency of all timbering, bracing, sheeting and piling used 
as also for all damage to persons and property resulting from improper quality, 
strength, placing, maintaining or removing of the same. 

3.4.9 Shoring of buildings 

 The Contractor shall shore up all buildings, walls and other structures, the stability of 
which is liable to be endangered by the execution of the work and shall be fully 
responsible for all damages to persons or property resulting from any accident.   

3.4.10 Removal of water from sewer, trench etc 

 a) The Contractor shall at all times during the progress of the work keep the 
trenches and excavations free from water which shall be disposed of by him in a 
manner as will neither cause injury to the public health nor nuisance or damage 
to the public or private property or to the work completed or in progress or to the 
surface of any pavements roads or streets, or cause any interference with the 
use and amenity of the same by the public. 

 b) If any excavation is carried out at any point or points to a greater width than the 
specified cross section of the sewer with its envelope, the full width of the trench 
shall be filled with concrete by the contractor at his own expenses and charges to 
the requirements of the Consultant. 

3.5 Testing 

 a) All lengths of the sewer and drain shall be fully tested for water rightness by 
means of water pressure maintained for not less than 30 minutes. Testing shall 
be carried out from man hole to man hole.  All pipes shall be subjected to a test 
pressure of at least, 1.5 meter head of water at the highest point.  Pressure shall, 
however, not exceed 6 meter head at any point.  The pipes shall be plugged 
preferably with standard design plugs with rubber plugs on both ends.  The upper 
end shall, however, be connected to a pipe for filling with water and to achieve 
the required head. 
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 b) A test register shall be maintained which shall be signed and dated by 
contractor(s) Engineer-in-charge and the Consultant. 

3.6 GULLY TRAPS      

3.6.2 Gully traps shall be fixed in cement concrete 1:2:4  1 cement 2 coarse sand 4 stone 
aggregate 40mm nominal size) mix and a brick masonry chamber 30 x 30cms CI sealed 
cover and frame medium weighing  to be constructed as per standard drawings.  

3.7 UPVC  PIPES FOR DRAINAGE 

 All drainage lines passing under buildings, floors and roads, in exposed position above 
ground shall be uPVC pipes.  Position of such pipes shall generally be shown on the 
drawings, specified hereinafter and given in the schedule of quantities. 

 

3.8 Fittings 

 Fittings used for uPVC drainage pipe shall conform to specified hereinafter and given in 
the schedule of quantities. Wherever possible junction from branch pipes shall be made 
by a Y tee. 

 3.9 Joints 

 Joints between pipes shall be made with fixing rubber ring into the grove and applying 
jointing lubricant and solvent cement to the chamfer end of the pipe right upto the mark 
made  or to the socket end of the fitting and shall be water tight.  

 

3.10 Cleanout plugs 

 Cleanout plugs shall be provided on starting points of each drain and in between at 
locations indicated on plans or directed by the Consultant. UPVC Cleanout plugs shall be 
of size matching the full bore of the pipe. 

 3.11 CEMENT CONCRETE AND MASONRY WORKS (FOR ANAEROBIC BAFFEL 
REACTOR, MANHOLES AND CHAMBERS, ETC) 

3.11.1 a) Water: 

  Water used for all the constructional purposes shall be clear and free from oil, 
acid, alkali, organic and other harmful matter that can deteriorate the strength 
and/or durability of the structure.  In general, only the water suitable for drinking 
purposes shall be considered good enough for constructional purposes. 

 b) Aggregate for concrete: 

  The aggregate for concrete shall be in accordance with IS 383 and IS 515.  In 
general, these shall be free from all impurities that may cause corrosion of the 
reinforcement.  Before actual use these shall be washed in water, if required as 
per the direction of the Consultant.  The size of the coarse aggregate shall be as 
given in the schedule of quantities. 

 c) Sand: 

  Sand for various construction purposes shall comply in all respect to IS 2116.  It 
shall be clean, coarse, hard and strong, shape durable, uncoated, free from any 
mixture of clay, dust, vegetable matter, mica, iron impurities soft or flaky and 
elongated particles, alkali, organic matters, salt, loam and other impurities which 
may be considered by the Consultant as harmful for the construction. 

 d) Cement: 
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  The cement used for all the constructional purposes shall be ordinary portland 
cement or rapid hardening portland cement conforming to IS 269. 

 e) Mild Steel Reinforcement: 

  The mild steel for the reinforcement bars shall be in the form of round bars 
conforming to all requirements of IS 432 Grade I. 

 f) Bricks: 

  Bricks shall have a uniform colour, shall be thoroughly fired but shall not be over 
burnt.  They shall have plain rectangular faces with parallel sides and sharp right 
angled edges. 

  They should give a ringing sound when struck.  Bricks shall not absorb more than 
20% to 22% of water, when immersed in water for 24 hours.  Bricks to be used 
shall be approved by the Consultant. 

 g) Other Materials: 

  Other materials not fully specified in these specifications and which may be 
required in the work shall conform to the latest ISS.  All such materials shall be 
approved by the Consultant before use. 

3.11.2 Cement concrete (Plain or Reinforced) 

 a) RCC for all works shall be mixed by a mechanical mixer where quantities of the 
concrete poured at one time permit.  Hand mixing on properly constructed 
platforms may be allowed for small quantities by the Consultant.  Rate for cement 
concrete shall be inclusive of all shuttering and centering at all depths and 
heights. 

 b) Concrete work shall be of such thickness and mix as given in the Schedule of 
Quantities. 

 c) All concrete work shall be cured for a period of at least 7 days.  Such work shall 
be kept moist by means of gunny bags at all times.  All pipe trenches and 
foundations shall be kept free of water logging or flooding during the curing 
period. 

3.11.3 Masonry work 

 Masonry work for manholes, chambers, septic tanks and other such works as required 
shall be constructed from 1st or 2nd class bricks as specified in the schedule of quantities 
in cement mortar 1:4 mix (1 cement 4 coarse sand).  All joints shall be properly raked to 
receive plaster. 

3.11.4 MANHOLE AND CHAMBERS 

3.11.4.1 All manholes, chambers, septic tanks and other such works as specified shall be 
constructed in brick masonry in cement mortar 1:4 (1 cement 4 coarse sand) or as 
specified in the schedule of quantities. 

3.11.4.2 All manholes, chambers, septic tanks, etc, shall be supported on base of cement 
concrete of such thickness and mix as given in the schedule of quantities or shown on 
the drawings. 

3.11.4.3 All manholes shall be provided with cement concrete benching in 1:2:4 mix (1 cement 2 
coarse sand 4 stone aggregate 20mm nominal size).  The benching shall have a slope of 
10 cms towards the channel.  The depth of the channel shall be the full diameter of the 
pipe.  Benching shall be finished with a floating coat of neat cement. 
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3.11.4.4 All manholes shall be plastered with 12/15mm thick cement mortar 1:3 mix (1 cement 3 
coarse sand) and finished with a floating coat of neat cement inside.  Manholes shall be 
plastered outside as above but with rough plaster. 

3.11.4.5 All manholes with depths greater than 1m shall be provided with 20mm square or 25mm 
round rods catch rings set in cement concrete blocks 25 x 110cms in 1:2;4 mix 30cms 
vertically and staggered.  Foot rest shall be coated with coal tar before embedding. 

3.11.4.6 All manholes shall be provided with cast iron covers and frames and embedded in 
reinforced cement concrete slab. Weight of the cover and frame shall be as specified in 
the schedule of quantities. 

3.11.5 DROP CONNECTIONS 

3.11.5.1 Drop connections shall be provided between branch sewer and main sewer or in the 
main sewer itself in steep ground when the difference in invert level of the two exceeds 
45 cms of the required sizes. 

3.11.5.2 Drop connections from gully traps to main sewers in rectangular manholes shall be made 
inside the manholes and shall have HCI special type door bend on top and heel rest bend 
at bottom connected by a HCI pipe.  This pipe shall be supported by holder bat clamps at 
180cms intervals with at least one clamp for each drop connection.  All joints shall be 
load caulked 25mm deep. 

3.11.5.3 Drop connections from branch sewer to main sewer shall be made outside the manhole 
wall with cast iron LA pipe tee connections, vertical pipe and bend at the bottoms.  The 
top of the tee shall be finished upto the surface level and provided with a CI hinged type 
frame and cover 30 x 30cms.  The connection shall be embedded in cement concrete 
1:2:4 mix 15cms all round the pipe and tee upto the surface chamber of the tee. 

3.11.5.4 Drop connection made from vertical stacks directly into manholes shall not be considered 
as drop connections.  They shall be paid for under the relevant soil and waste pipes. 

3.12 MEASUREMENTS 

3.12.1 Saturated soil 

 No extra payment for pumping and bailing out water shall be made for excavation with an 
average depth of 1.5m in saturated soil, or where surface water from rain falls or where 
broken pipelines or sieves and other similar sources produced water logging.  An extra 
rate as quoted in the Schedule of Quantities shall be paid for excavation in saturated soil 
for pipe trenches above an average depth of 1.5m.  No payment is admissible for water 
collected from surface source and broken pipe lines or sewers. 

3.12.2 Refilling, consolidation and disposal of surplus earth 

 Rate quoted for uPVC pipe laying shall be inclusive of refilling, consolidation and disposal 
of surplus earth within a lead of 50m. 

3.12.3 UPVC and HDP pipes 

 UPVC & HDP pipes shall be measured for the finished length of the pipe line per meter. 

 a) Lengths between manholes shall be recorded from inside of one manhole to 
inside of other manhole inclusive of excavation, refilling and cement concrete or 
brick supports. 

 b) Lengths between gully traps and manholes shall be recorded between the socket 
of the pipe near the gully trap and the inside of manholes. 

 Rates shall include all items given in the Schedule of Quantities and Specifications. 

3.12.4 Gully traps 
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 Gully traps shall be measured by the number and rate which shall include all excavation, 
foundation concrete, brick masonry, cement plaster inside and outside, CI grating and 
sealed cover and frame. 

3.12.5 Manholes 

 a) All manholes shall be measured by numbers and shall include all items specified 
in the preceding paras and Schedule of Quantities. 

 b) Manholes with depths greater than specified under the main item shall be paid 
for under "extra depth" and shall include all items as given for manholes. 
Measurement shall be done to the nearest inch.  Depth of the manholes, shall be 
measured from the top of the manhole cover to the bottom of the channel. 

SECTION  4. SOIL, WASTE & VENT PIPES AND RAIN WATER PIPES 

4.1 SCOPE OF WORK 

4.1.1 Work under this section shall consist of furnishing all labour, materials, equipment and 
applications, necessary and required to completely install all soil, waste, vent and rain 
water pipes as required by the drawings, specified hereinafter and given in the Schedule 
of Quantities. 

4.1.2 Without being restricted to the generality of the foregoing, the soil, waste, vent and rain 
water pipes system shall include: 

 a) Vertical and horizontal soil, waste, vent, rain water pipes and fittings, joints, 
clamps and connections to fixtures. 

 b) Connection of all pipes to sewer and storm water lines as shown on the drawings 
at ground floor levels. 

 c) Floor and urinal traps, cleanout plugs, inlet fittings and rain water heads. 

 d) Waste pipe connection from all fixtures eg. wash basins, sinks, urinals, kitchen, 
equipment and plant room equipment. 

4.2 GENERAL REQUIREMENTS 

4.2.1 All materials shall be of the best quality conforming to the specifications and subject to 
the approval of the Consultant. 

4.2.2 Pipes and fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat 
workman like manner. 

4.2.3 Pipes shall be fixed in a manner as to provide easy accessibility for repair and 
maintenance and shall not cause obstruction in shafts, passages, etc.  Fitting positions 
shall in all cases line up with & conform to access panels for ease of maintenance. 

4.2.4 Pipes shall be securely fixed at least 5cm clear from the walls and ceiling  by suitable 
clamps at intervals specified. 

4.2.5 Access doors for fittings and cleanouts shall be so located that they are easily accessible 
for repair and maintenance. 

4.2.6 All work shall be executed as directed by the Consultant. 

4.3 uPVC PIPES AND FITTINGS 

4.3.1 Soil, waste, vent and anti-siphonage pipes shall be uPVC pipes. 

4.3.2 UPVC pipes shall be straight and smooth and inside free from manufacturing defects. 

4.4 Fittings 
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4.4.1 Fittings shall conform to the Indian Standard as for pipes.  Contractor shall use pipes and 
fittings of matching specifications. 

4.4.2 Fittings shall be of the required degree of curvature with or without access door as 
requirement and as the approval of the Consultant. 

4.5 Fixing 

4.5.1 All vertical pipes shall be fixed by MS clamps truly vertical.  Branch pipes shall be 
connected to the stack at the same angle as that of the fittings.  No collars shall be used 
on vertical stacks.  Each stack shall be terminated at top with a cowl (terminal guard). 

4.5.2 Horizontal pipes laid to the correct slopes running along ceilings shall be fixed on 
structurally adjustable clamps of special design shown on the drawings or as directed.  
Horizontal pipes shall be laid to uniform slope and the clamps adjusted to the proper 
levels so that the pipes fully rest on them. 

4.5.3 The Contractor shall provide all sleeves, openings, hangers, inserts during the 
construction.  He shall provide all necessary information to the building contractor for 
making such provision in the structure as necessary and as required. 

4.6 Jointing 

 Joints between pipes shall be made with fixing rubber ring into the grove and applying 
jointing lubricant and solvent cement to the chamfer end of the pipe right upto the mark 
made  or to the socket end of the fitting and shall be water tight.  

4.7 Testing 

4.7.1 Before use at site, all soil and waste pipes shall be tested by filling up with water for at 
least 10 minutes.  After filling, pipes shall be struck with a hammer and inspected for blow 
holes and cracks.  All defective pipes shall be rejected and removed from the site within 
48 hours.  Pipes with minor seating shall be accepted at the discretion of the Consultant. 

4.7.2 Pipes shall be tested after installation, by filling up the stack with water.  All opening and 
connections shall be suitably plugged.  The total head in the stack shall however not 
exceed 5m. 

4.7.3 Alternately the contractor may test all soil and waste stacks with a smoke testing 
machine.  Smoke shall be pumped into the stack after plugging all inlets and connections.  
The top end shall however be left open. The stack shall then be observed for leakage 
and all defective pipes and fittings removed or repaired as directed by the Consultant. 

4.7.4 A test register shall be maintained and all entries shall be signed and dated by the 
contractor's engineer-in-charge. 

4.8 TRAPS 

4.8.1 Floor traps 

 Floor traps shall be stainless steel with “P” trap proprietary fixtures deep seal with an 
effective seal of 50mm.  The trap and waste pipes shall be set in cement concrete blocks 
firmly supported on the structural floor.  The blocks shall be in 1:2:4 mix (1 cement 2 
coarse sand 4 stone aggregate 20mm nominal size) and extended to 40mm below 
finished floor level.  The Contractor shall provide all necessary shuttering and centering 
for the blocks.   

4.8.1.1 Floor trap inlets 

 Bath room traps and connections shall ensure free and silent flow of discharging water. 
Joint between waste and hopper inlet sockets shall be solvent cement joints. Floor trap 
inlets, hoppers and the traps shall be set in cement concrete blocks  without extra 
charge. 
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4.8.2 CP/Stainless steel gratings 

 Floor and urinal traps shall be provided with 100-150mm square or round CP/Stainless 
steel grating, with rim of approved design and shape.  Minimum thickness shall be 6 mm 
or as specified in the schedule of quantities. 

   

4.9 CLEANOUT PLUGS 

Clean out plug for soil, waste and rain water pipes laid under floors shall be provided 
near pipe junctions bend, tees, “Ys” and on straight runs at such intervals as required as 
per site conditions. Cleanout plugs shall terminate flush with the floor levels. They shall 
be threaded and provided with key holes for opening.  

 The Contractor shall provide uPVC proprietary cleanout plugs as required.  Cleanout 
plugs shall be threaded and provided with key holes for openings.  Cleanout plugs shall 
be fixed to the pipe with a screw fixed collar internally splayed & fitted with neoprene 
gaskets. 

 

 

4.10 WASTE PIPE FROM APPLIANCES 

4.10.1 Waste pipe from appliances eg wash basins, sinks, urinals, water coolers shall be uPVC 
as given in the schedule of drawings. 

4.10.2 All pipes shall be fixed in gradient towards the outfalls of drain.  Pipes inside a toilet shall 
be chased unless otherwise shown in the drawings.  Where required pipes may be run at 
ceiling level at a suitable gradient and supported from structural clamps.  Spacing for 
clamps for such pipes shall be as follows: 

  Vertical Horizontal 
  ------------------------------------------------- 

 uPVC Pipes 180 cms 120 cms 

  

4.11 RAINWATER PIPES AND FITTINGS 

4.11.1 All terraces and such areas that may be prone to the effects of rain shall be drained by 
providing down-takes uPVC rainwater pipes. 

4.11.2 Rainwater pipes are separate and independent and connected to the strom water 
drainages system as shown on the drawings. 

4.11.3 Rainwater in enclosed courtyards shall be collected in catch-basins and connected to 
storm water drains. 

4.11.4 Fittings 

Fittings shall be of compatible material and type and free from manufacturing defects of any kind. 

4.11.5 CLAMPS 

4.11.5.1 MS clamps, shall be of standard design and fabricated from MS flat 40 x 3mm thick.  
They shall be painted with two coats of black bitumen paint before fixing. 

4.11.5.2 Where MS clamps are to be fixed on RCC column or slotted angles, walls or beam they 
shall be fixed with 40 x 3mm flat iron `U' type clamps with anchor fasteners of approved 
design or 6 mm nuts and bolts. 
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4.11.5.3 Structural clamps shall be fabricated from MS structural members eg rods, angles, 
channels, flats as per detailed drawings or as directed.  The Contractor shall provide all 
nuts, bolts, welding and paint the clamps with one coat of red-oxide.  Wooden saddles 
shall be provided free of cost but structural clamps shall be paid separately by weight. 

4.11.5.4 Slotted angle/channel supports on walls shall be provided wherever shown on drawings.  
Angles/channels shall be of sizes as approved by the Consultant.  Angles/channels shall 
be fixed to brick walls with bolts embedded in cement concrete blocks and to RCC walls 
with suitable expansion bolts or fasteners using electrical drilling for making holes.  The 
spacing of support bolts horizontally shall not exceed 1m. 

4.11.5.5 Wherever MS clamps are required to be anchored directly to brick walls, concrete slabs, 
beams or columns, nothing extra shall be payable for clamping arrangements for making 
good with cement concrete 1:2:4 mix as directed by the Consultant. 

4.11.5.6 CUTTING AND MAKING GOOD 

Pipes shall be fixed and tested as building proceeds. 

Contractor shall provided all necessary holes cut outs and chases in structural members 
as building work proceeds. Wherever holes are cut or left originally, they shall be made 
good with cement concrete 1:2:4 (1 cement: 2 course sand: 4 stone aggregate 20mm 
nominal size) or cement mortar 1:2 (1 cement: 2 course sand) and the surface restored 
as in original condition. 
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4.12 MEASUREMENT 

4.12.1 General 

4.12.1.1 Rates for all items quoted shall be inclusive of all work and items given in the above 
mentioned specifications and Schedule of Quantities and applicable for the work under 
floor, in shafts or at ceiling level at all heights and depths. 

4.12.1.2 All rates are inclusive of preparing timber block-outs in RCC and chasing with masonry 
work and making good the same and even embedded wall. 

4.12.1.3 All rates are inclusive of pre-testing and on site testing of all the installations and 
materials prior to commissioning to the satisfaction of the Consultant. 

4.12.2 Pipes (Unit of measurement:  feet to the nearest centimeter) 

4.12.3 Slotted MS support and clamp shall be measured per kg of finished length and shall 
include support bolts and nuts embedded in masonry walls with cement concrete block 
and nothing extra will be paid for making good the same. 

4.12.4 Fittings 

 Unit of measurement shall be the number of pieces.  Floor and urinal traps, trap gratings, 
hoppers, cleanouts, plugs and fittings shall be measured by numbers and shall include all 
items described in the relevant specifications and Schedule of Quantities. 

4.12.5 Painting 

 No extra payment shall be admissible with respect to Painting pipes with all fittings and 
clamps.  

4.12.6 Structural clamps 

 Structural clamps and U clamps shall be paid for by weight per kg.  Rate shall be 
inclusive of all nuts, bolts, drilling, cutting, welding.  Weight of clamps shall be calculated 
from the actual length used in structural members multiplied by its theoretical weight 
given in manufacturer's catalogues.  Weight of nuts, bolts, shall not be taken into 
account. 

4.12.7 Excavation for pipes 

 No extra payment shall be admissible with respect to excavation, refilling and disposal of 
surplus earth for soil and waste pipes. 
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SECTION  5. LIST OF APPROVED MAKES OF MATERIALS 

Sl No Description    Brand Name 

_______________________________________________________________________ 

5.1 Water Closet and Urinal   Parryware, Hindware, Jaquar 

5.2  Basin    Parryware, Hindware, Jaquar 

5.3 Bib Cock, Piller Cock, Angle Valve,  

 Grab bar etc.    Parryware, Jaquar 

5.4 PVC Connecting Pipe and Urinal Flush Valve Parryware, Jaquar 

5.5 Urinal Partition, Soap Holder, Paper Holder  

 and Towel rod   Parryware, Hindware, Jaquar 

5.6 UPVC Pipe, UPVC Fittings and PVC Floor Trap Panchakanya, Nepatop, Astral 

5.7 PVC Tank   Hilltake, Nepatop 

5.8 CPVC Pipe and Valves   Astral, Asirbad 

5.9 Non Return Valve and Y Strainer  Leader, Zoloto 

5.10 Water Purification System   Euroguard 

5.11 Insulation Tube   Aeroflex 

5.12 Fire Extinguishers   Eversafe, Minimax, Naffco  

5.13  MS Pipe   Hipco, Jindal    

5.14 Manhole Cover    Swastika 

5.15 Landing Valve   Minimax, Eversafe, Naffco  

5.16 Ball Valve   Astral  
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SPECIFICATION OF ELECTRICAL WORKS 

1. GENERAL 

 

 All electrical works related to Nepal Electricity Authority, Corporate Office building shall be carried 

out to the highest degree of technical quality and workmanship accepted for this category of work. 

Special attention shall be given to rigorous application of safety codes and accepted practices so 

that with the completed works, operation of electrical services may add to the overall efficiency of 

functions to be performed within the building without in any way detracting from the safety aspects 

required within the premises. 

     

 This subsection covers supply, delivery to the site, installation and testing of interior electrical 

wiring and substation equipment. 

     

2. INTERIOR ELECTRIFICATION 

 

 Installation of electrical services shall be undertaken in a safe, simple, systematic and orderly 

fashion giving attention to labeling of circuits, colour codes and numbering of cables so that the 

completed installation can be effectively maintained by personnel with nominal understanding of 

electrical engineering. 

 

3. SYSTEM 

 

 Electrical power within the premises will be available at 400/230 VAC, three phase, four wire, 50Hz 

directly from the power utility or from an outdoor sub-station where conversion of utility voltage will 

take place. Hence all systems within the premises, except where specifically specified as High 

Tension (HT) works, shall be rated for this degree of incoming supply. 

 

 All erection set-up, tools, appliances and safety precautions to be used by the Contractor for 

electrical services within the building shall also be suitable for work under this Low Tension (LT) 

class of electrical work. 

 

4. STANDARDS 

 

 Where not specified within this specification, all materials and workmanship used in the installation 

works shall be in accordance to the latest edition of the related Indian Standard Specification 

(IS:732-Code of Practice for Electrical Wiring Installation-System Voltage not exceeding 650 V ) or 

equivalent. 

 

 Not withstanding the stipulation of above standards, local electrical codes for electrical services in 

buildings, where such exist, shall also be followed. Adequate consideration shall also be given to 

compliance of the equipment and works with local environmental conditions such as temperature, 

altitude, humidity, dust, vermin, attitude of personnel who will occupy the premises etc. 

 

5. SCOPE OF WORK 

 

 The scope of works generally requires  
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 a. the supply and delivery of all required materials, fixtures, electrical equipment, and 

appliances;  

 

 b. Preparation of shop drawings, setting, wiring, fixing and electrical installation of all required 

materials, fixtures, electrical equipment and appliances;  

 

 c. testing and commissioning of the entire electrical installation; and 

 

 d. any other required works. 

     

 The works undertaken shall be fully coordinated with the civil works so that all electrical works are 

set and finished in conformity with the building structural and architectural works. The work 

schedule shall also be coordinated so that no component of work schedules are interrupted owing 

to defective programming. 

 

     Works to be undertaken are categorized under the following major sections: 

 

a. laying of electrical conduit, outlet boxes, pull boxes and conduit accessories required for the 

electrical wiring of the system; 

 

b. laying of concealed conduit, junction boxes, pull boxes and conduit accessories required for 

the telephone and computer net works wiring of the system; 

 

 c. wiring in concealed conduit or directly buried cables outdoor to achieve desired electrical 

sub - circuits for the given electrical layout; 

 

d. installation of  and termination of wiring to light fixtures, outdoor lights, signage, power 

outlets, controlling switches, switch panels, telephone outlets, computer outlet, PA system, 

exhaust fans etc. 

 

 e. installation of mains and sub-mains cable from the sub-station to the main panel board and 

from the main panel board to distribution panels; 

 f.  installation of the main panel board and distribution boards; 

            g.       installation of the 11kV/0.4 kV transformer inclusive of 11 kV lines 

 h.  installation of station earth; and 

i. Installation of 12kV VCB and accessories. 

 j. all other works required supply, installation including testing, commissioning etc. 

     

 Works indicated shall include all civil and electrical works required to achieve a satisfactory 

electrical installation, whether or not such are specifically outlined in these specifications. The 

entire installation shall be suitable for a three phase, four wire, 400/230V AC, 50 Hz system. 

 

6. SHOP DRAWINGS  

 Prior to commencing the electrical works, the contractor shall prepare shop drawings considering 

the drawings provided by the owner/consultant and propose the schedule of electrical works and 

submitted to the Owner/Consultant for approval.  A set of the up-dated and approved drawings 
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shall be available at the site at all times for inspection by the Engineer. If any changes are made 

during installation, such changes shall be immediately marked in the drawings. 

 

 Prior to commencing procurement, the Contractor shall submit for approval, shop drawings 

showing layout, dimensions, materials used, standards specified for the fabrication or procurement 

of items such as the main panel board, distribution panels and other items for which custom design 

is necessary. 

 

7. SAMPLES 

 
 Prior to commencing procurement, the Contractor shall submit for approval technical description, 

related catalog/brochures and a recommended brands of sample item each of all cable, conduit 

accessories, switchgears, switches, power outlets, lamps, fluorescent tubes, fixtures etc. which are 

to be procured and installed. 

 
8. LOCATION OF FIXTURES 

 

 Location of conduit, fixtures, switches, outlets, distribution boards and other electrical equipment 

and appliances shall generally be in accordance with the updated construction drawings; and in 

accordance with the specifications and mounting heights and location details mentioned herein. 

Notwithstanding the guidelines given in the drawings and specifications, the location of all 

electrical items, equipment and appliances in the buildings shall be approved by the Engineer prior 

to commencement of electrical installation works. 

 

9. CONDUIT 

 

 Electrical conduit used in the final sub-circuits of the electrical services shall be rigid, non-metallic 

HDP pipe of an approved manufacturer conforming to IS : 2509 - 1973 and shall be used only with 

corresponding approved accessories. 

 The size of the conduit shall be in accordance with the number and size of electrical cables to be 

drawn into the conduit.  The number of cables that may be drawn in a conduit shall be as specified 

in the table below or as stipulated in the appropriate of the IS Code or equivalent. 

 

 HDP pipes shall be embedded in building structural works and conduit runs shall follow shortest 

route between points or as shown in electrical drawings. 

 

 Wherever necessary, bends or diversions may be achieved by bending the conduit or by 

employing approved bends, inspection bends, inspection boxes, elbows or similar fitting.  

 

 Conduit accessories such as ceiling outlets, junction boxes shall be of approved quality. The 

physical integrity of the conduit and accessories as an integral electrical component shall be 

ensured by approved means such as the use of water-resistant cement bonding on all unscrewed 

Cable size No. of cables in conduit size (mm) 

(sq.mm.) 16 19 25 32 38 51 

1.5 4 6 10 14 - - 

2.5 3 5 10 14 - - 

4.0 2 3 6 10 14 - 

6.0  2 5 8 11 - 
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conduit joints and terminations, and use of rubber gaskets in entry points to junction boxes or 

outlets or other approved means. 

     

  If required, 18 SWG galvanized `fish' wire shall be inserted during the time of conduit laying to 

facilitate drawing in of cables at a later stage. 

 

10. CABLES 

     Electrical cable used in the installation shall generally be of the following types: 

  

 a. flexible cable for connection to fixtures, appliances and equipment from terminal points in 

outlet boxes, junction boxes etc.; 

 

 b. final sub-circuit cable used  for wiring from the distribution board to the terminal outlet box, 

junction box etc.; 

 

 c. sub-mains cable used for electrical distribution from the main panel board to several power 

distribution boards within the buildings; 

 

 d. mains cable used to interconnect the main switchboard (Main Panel Board) in the building to 

the transformer low voltage side connection. 

  

11. FLEXIBLE CABLE 

 

 Flexible cables used for the purpose mentioned shall not be less than twin core, 48/0.2 mm size, 

with copper conductor and thermoplastic insulation. 

 Where a light fitting is supported by one or more flexible cord, the maximum weight to which the 

twin flexible cords may be subjected shall be as follows : 

 

Cross-sectional Area of Twin Flex 

(Sq.m.) 

No/Dia. of  Wires 

(No./mm) 

Max. Permissible Weight 

(Kg.) 

1.5 48 / 0.20 3.5 

2.5 80 / 0.20 8.8 

4.0 128 / 0.20 14.0 

 

12. FINAL SUB-CIRCUIT CABLE 

 

 Cables used for wiring in final sub-circuits shall feature high conductivity, stranded copper 

conductors with PVC insulation rated at 650 VAC.  

 

 Colour coding of cables shall be maintained in the cables used in the final sub-circuits in 

accordance with the following plan: 

 a. Phase I  - Red; 

 b. Phase II  - Yellow; 

 c. Phase III  - Blue;   

 d. Neutral  - Black;           

 e. Earth   - Green. 
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 Cables sizes used in the final sub-circuits shall be standardized as follows unless indicated in the 

drawings or specified elsewhere: 

 

 a. single core, stranded, 2.5 sq mm cu  cable for indoor power circuits; and 

 

 b. single  core, stranded, 1.5 sq mm cu cable for indoor lighting and low power circuits. 

 

 Phase and neutral conductors in these cables shall be of the same cross-sectional area. A 

separate conductor of the size specified herein or indicated in the drawings shall be used in both 

types of sub-circuits for earth continuity. 

 

13. MAINS AND SUB-MAINS CABLE 

 

 Cables sizes used in the mains and sub mains shall be as indicated in relevant drawings. These 

cables shall be multi-core cables with stranded copper/aluminium conductors cables, PVC 

insulated, PVC sheathed and rated for 660/1100 VAC.  

 

14. POWER OUTLETS 

 

 Power outlets conforming to IS : 1293-1977 shall be three pin switch sockets rated at 15 A and13 

A, single phase. The outlets shall have an earth connection.  Safety features shall be incorporated 

to ensure that when any appliance is plugged in, its earth continuity is first maintained prior to 

mating of the phase and neutral pins. Additional safety features shall include shutters, illuminated 

indicators and shrouded terminals. High grade brass sheet metal contact tubes shall ensure tight, 

spark-free contacts with mating plugs. 

 

 Controlling switches shall have high current capacity silver and silver cadmium oxide contacts, 

bounce free snap action, wiping action and making and breaking mechanism with minimum arcing. 

     

 All electrical parts shall be enclosed in a sturdy porcelain or thermoplastic housing. The power 

outlets shall preferably be screwed onto the junction box through a metal mounting plate. The 

cover plate over the switch socket assembly shall be of brass screwed onto the metal frame.  

     

     The outlets shall be flush mounted by means of recessed junction boxes, which have been 

fabricated precisely for the fixture dimensions. Such boxes shall be constructed of sturdy 

galvanized sheet steel and shall feature conduit knockouts on all sides. Rubber gaskets shall be 

provided along the knockouts through which conduit will enter so that a watertight continuity of 

electrical installation is maintained. Where the outlet is not fixed such junction boxes shall be 

covered with insulated plates. 

  

 Light socket for exhaust fans shall be three pin switched socket rated at 5A single phase. The 

outlet shall have an earth connection. Safety features shall be incorporated to ensure that when an 

AC plug in, its earth continuity is first maintained to mating of phase and neutral pins. Additional 

safety features shall include shutters, illuminated indicators and shrouded terminals. 
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15. SWITCHES AND SWITCH PANELS 

 Switches used in the electrical services for the control of lights and low power appliances shall be 

single pole, tumbler or rocker type switches rated at not less than 10 A or as indicated in the 

drawings.  One way or two way switches shall be used as indicated in drawings. Switches used in 

the installation shall generally conform to IS 3854.1966 or equivalent and shall have high current 

capacity silver and silver cadmium oxide contacts, bounce free snap action, wiping action and 

making and breaking mechanism with minimum arcing. 

 

 All electrical parts shall be enclosed in a sturdy porcelain or thermoplastic housing. The switches 

shall preferably be screwed onto the junction box through a metal mounting plate. The cover plate 

over the switch socket assembly shall be of brass screwed on to the metal frame.  

 

 The switches shall be flush mounted by means of recessed junction boxes, which have been 

fabricated precisely for the fixture dimensions. Such boxes shall be constructed of sturdy 

galvanized sheet steel and shall feature conduit knockouts on all sides. Rubber gaskets shall be 

provided along the knockouts through which conduit will enter so that a watertight continuity of 

electrical installation is maintained. 

 

 At specific locations indicated in drawing, switches shall be fitted into a recessed switch panel to 

discourage tampering with the control of these appliances. Such switch panels shall be 

constructed of sheet steel and shall house the light switches and other accessories in a flushed 

arrangement. Dimensions of the panel shall be maintained to the minimum required. The panels 

shall feature a robust hinged lockable cover flush with the finished surface of the room wall. The 

exterior shall be painted to confirm with interior decor.      

      

16. CEILING AND WALL FANS 

 

 Ceiling and wall fans of an approved manufacture shall be of the type and sweep diameter as 

shown in drawings. Fan regulators shall be remote controlled wired unit featuring 5 speed for 

ceiling fan and 3 speed for wall fan, push button type selectors or continuous speed selection with 

dimmer type electronic circuitry. Ceiling fans shall be suspended from the ceiling on U- hooks 

which are bonded to reinforcement rods of ceiling structural works. 

      

17. EXHAUST FANS 

 

 Heavy duty exhaust fans of an approved manufacture shall be of approximately 225 mm sweep 

integral metal units suitable for installation in walls or single or double panel windows. The fans 

shall be capable of delivery rate of not less than 800 m3/min at 1300 rpm. A louvered shutter shall 

be provided to close off the fan opening. 

 

18. 11/0.4 kV TRANSFORMER  

 

18.1  GENERAL 
 
 This specification covers the supply, delivery, installation works and field test of the 11/0.4 kV 

transformer complete with all accessories, fittings and auxiliary equipment for efficient and trouble-

free operation as specified herein under. 
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18.2  EQUIPMENT TO BE FURNISHED 
 
  
 a) Two (2) unit of 11 kV/400V, three phase 630 kVA oil immersed, self cooled, outdoor  use 

type distribution transformer.  

  

18.3 STANDARDS 
 
 The equipment specified in this Section of the Contract shall conform to the latest edition of the 

appropriate IEC specifications and/or other recognized international standards. In particulars: 

  

 IEC 76  Power transformers 

 IEC 137  Bushings for alternating voltages above 1 kV 

 IEC 156  Method of determination of electric strength of insulating oils 

 IEC 296  Specification for unused mineral insulating oils for transformers and switchgear 

 IEC 551  Measurement of transformer and reactor sound levels 

 IEC 616  Terminal and tapping markings for power transformer 

 IEC 722  Guide to lightning and switching impulse testing of power transformers 

 IEC 733  Determination of water in insulating oils. 

 IEC 5493  Protective coating of iron and steel structures against corrosion. 

 

18.4  CONSTRUCTION FEATURES 
 
18.4.1. Tank 
 
 The transformer shall be provided with a case of rigid construction, which  shall be oil-tight and  

gas-tight complete with oil preservation system.  The tank  shall be capable  of  withstanding, without  
leakage  or permanent distortion,  a pressure 25% greater than the maximum operating pressure 
resulting from the system of oil preservation used.  The tank cover shall be bolted and provided with 
suitable hand holes.  Two grounding pads complete with clamp type terminal connector shall be 
provided on the tank wall near the base. 

18.4.2    Core 
 
 Cores shall be constructed of high quality, non-aging, high  permeability  silicon steel. The steel shall  

be in thin laminations. Both sides of each sheet shall be insulated, with durable,  rigidly clamped with 
positive locking devices to insure adequate mechanical  strength to support  the  windings and reduce 
vibrations  to  a minimum during operation. Cut type cores shall not  be accepted. 

 
18.4.3    Winding 
 
 The  design,  construction  and  treatment  of  winding shall give proper consideration to all service 

factors. The completed assembly of core and coils shall be dried in a vacuum sufficient to ensure 
elimination of air and moisture within the insulating  structure.  After  the drying process,  the  
assembly  shall  be  immediately impregnated with dry oil. The windings of the transformer shall be 
fabricated of copper materials. Aluminum winding materials will not be accepted. 

 
18.4.4    Oil Preservation 
 
 The transformer  shall  be  provided  with  an   oil conservator  complete with oil filter flange or cap  at 

the top. 

 
18.5  SHORT CIRCUIT CAPACITY 
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 The transformer shall be designed and constructed  to withstand without  injury the mechanical  and  

thermal stress produced by short-circuit current limited by the impedance of the transformer only. 

 
18.6  TAP CHANGER 
 
 An   externally - operated   tap  changer  shall be furnished  with each transformer,  to be operated 

only when the transformer is de-energized. The tap changer shall include an operating handle,  visible 
indication of  tap position and means for locking the tap  changer in  any desired position. The locking 
device shall  be arranged  to prevent locking the tap changer in an  off position. Mechanical  means  
shall  be provided for limiting the maximum  and minimum traveling of the extreme tap positions to be 
at the maximum and minimum position of the tap changer. 

 
18.7 INSULATING OIL 
 
 The insulating  oil  shall be refined mineral oil. Necessary quantity of oil for the transformer shall  be 

furnished by the contractor. 

18.8 BUSHINGS 
 
 The bushings shall be made of homogeneous and well vitrified porcelain.  The colour of the insulator 

shall be brown and the  surface shall have polished glaze. 

 

 The high voltage bushings and the low voltage bushings shall have bolted terminal lugs of suitable 
size for terminating conductor and cables. 

 

 The low voltage neutral bushings shall include a lug for terminating a 25 mm sq. copper earth wire in 
addition to the 100-250 mm sq. copper circuit neutral. 

 

 The bushing shall be suitable for cable terminating kit. 

 
18.9  TEMPERATURE RISE 
 
 Average winding temperature rise above maximum ambient temperature  (45 Deg  C)  when carrying  

maximum  continuous rated KVA shall not exceed 60 C.  The temperature rise of the insulating oil 
shall not exceed 55 Deg C when measured near the top of the main tank. 

 
18.10  ACCESSORIES 
 
 The following accessories shall be provided with the transformer. 

  

  Upper oil filter valve 

  Lower oil filter and drain valve 

  Liquid level gauge 

  Lifting Lug 

  Name plate 

  Hand Hole 

  Buchholz Relay 
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 Tank grounding terminal connector suitable for grounding cable #6 SWG solid or stranded copper.  

  Any other spares recommended by the manufacturer. 

18.11 TESTS 
 
 Tests shall be performed in accordance with the relevant IEC standards supplemented by the specific 

requirements indicated below. In the absence of IEC recommendations the tests must be equivalent at 
least to the conditions, provisions and definitions of the above-mentioned standards. 

 (a) Routine tests 

  Applied voltage test 

  Induced voltage test 

  No load loss and excitation current test 

  Impedance voltage and load loss tests 

  Resistance measurement 

  Ratio tests 

  Polarity and phase relation tests 

  Leakage tests 

  Insulation resistance tests 

   

        RATINGS AND FEATURE FOR 11/0.4 TRANSFORMER 

 
  Rated power       630 kVA  

 Rated voltage 
  - Primary  11 kV 
  - Secondary  400/230 V 
  
 Max. system voltage 
  - Primary 12 kV 
  - Secondary  440 V 
  
 Rated Frequency     50 Hz 

 Connection: 
  - Primary Delta 
  - Secondary Gnd. Wye 
  
 Cooling System  ONAN 
  
 Voltage vector group DYn11 
  
 Rated  impedance voltage <= 6% 
  
 BIL for windings and   
 bushings for primary side 75 kV 
  
 Withstand voltage, 50 Hz, 60 Sec.: 
  - Primary 28 kV 
  - Secondary  3 kV 
   
 No  load tap changer ±2.5%, ±5%  
 voltage taps on HV side   
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 Mounting  Pad 
  
 Accessories Includes supporting steel post, Lighting arrestor, Cut out fuses and other required 

accessories 
  
 Insulation levels  (IEC) 76 LI 170 AC28/AC3 
  
 Insulation temperature class     A (IEC 76) 

 Applicable standard IEC  
     

19. LIGHT FIXTURES 

 Fluorescent, LED, CFL and incandescent light fixtures shall be supplied and installed as 
shown in the drawings. Major types of fixtures are as briefly described below.  All fixtures described 
shall be of an approved manufacture indicated in the article N-52 Brand of manufacturers. If fixtures of 
an alternate manufacture are offered, sufficient testimony must be provided to substantiate its equality 
with the product recommended. 

 

 a. Fluorescent fixtures shall generally be surface mounted with, 1x36 W, or 2x36 W energy 
efficient fluorescent tubes with good colour rendering qualities with sturdy, corrosion free 

metal body and mounting channel with required type of reflectors, diffusers or optical 
assemblies.  High quality, low loss, high accuracy current ballast and chokes shall of 

electronic type.  
 

b. Ceiling CFL/LED luminaries in single or multi-configuration shall generally be  200 mm dia. 
opal/frosted glass or clear glass spheres with even light diffusion characteristics housed in a 
non-corrosive sturdy spun metal body.  A 11/9 W CFL/LED lamp  shall be used with such 

fixtures. 
  

 e. CFL/LED wall fixtures shall generally be decorative light fixtures compatible with interior 
decor.  The fixtures shall be 200 mm dia. frosted sphere and shall have one 9/11 W 

CFL/LED lamps with electronic ballast  as shown in the drawings. The lamps shall be 
consoled in a high quality of decorative glass fixture. The housing shall be of sturdy non-

corrosive spun metal (brass). 
        

 f.  Light fixtures used for outdoor application either as post-top lanterns, street lights, recessed 

fixtures or wall brackets shall be integrally weatherproof with rubber gaskets or other 

approved means to exclude entry of water.   

        

20. MINIATURE CIRCUIT BREAKERS (MCBS) 

 

Miniature circuit breakers shall be used to protect final sub-circuits from the distribution board.  

Circuit breakers shall be in accordance with IEC : 898-1995 or IS : 8828-1996 and shall be of an 

approved manufacturer and shall incorporate the following safety features and ratings: 

 a. thermal overload protection; 

 b. magnetic short circuit protection; 

 c. at least 9 kA breaking capacity at 415 VAC, 50 Hz. 

 d. number of operating cycle :20000 
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 e. impulse withstand voltage: 6 kV 

 

Individual MCBs shall be grouped in multi-pole configurations as specified in the drawings. 

Assembly of MCBs in a distribution board shall be done on DIN type rails that will allow front 

mounting of the MCBs with brass screws. 

 

 The body of the MCBs shall preferably be of thermo-setting glass filled polyester to provide 

maximum safety against terminal burn-outs and fire hazards. 

      

21.  MOULDED CASE CIRCUIT BREAKERS (MCCBs) 

 
MCCBs used shall be dead-front, compact units, suitable for use in panel board. The operating 

mechanism shall feature quick-make and quick- break contacts in roto-active breaking principle 

with a trip-free handle. De-ion arc chutes are preferred to minimize arcing between breaker 

contacts. Tripping on fault is clearly indicated by the operating handle which comes to a position 

between the ON and OFF when tripping occurs. 

 

 Protective features shall include 
 

a. thermal elements of the indirectly heated bimetallic for delayed overload protection;  
 
b. magnetic trip for instantaneous responds to short circuit     

      
 Clear indication shall be given to indicate the breaker having tripped automatically on fault. 

  
22. AIR CIRCUIT BREAKERS (ACB) 

 
22.1 The ACB shall confirm to the requirements of IEC 60947-2/IS 13947-2 and shall be type tested & 

certified for compliance to standards from – CPRI, ERDA/any accredited international lab. The 
circuit breakers shall be suitable for 400 V +/- 10%, 50 Hz supply system. Air circuit breakers shall 
be with moulded housing flush front, draw out type and shall be provided with trip free manual 
operating mechanism with mechanical “ON” “OFF” “TRIP” indications. 
 
The ACB shall be ¾ pole with modular construction, draw out, electrically operated version as 
specified. The circuit breaker shall be for continuous rating and service short Circuit Breaking 
capacity (Ics) shall be as specified in the single line diagram and should be equal to the Ultimate 
breaking capacity (Icu) and short circuit withstand values (Icw) for 1 sec. 
 
Circuit breakers shall be designed to ‘close and ‘trip’ without opening the circuit breaker 
compartment door. The operating handle and the mechanical trip push button shall be at the front 
of the breakers panel. 
 
All current carrying parts shall be silver plated and suitable arcing contacts with proper arc chutes 
shall be provided to protect the main contacts. The ACB shall have double insulation (Class-II) with 
moving and fixed contacts totally enclosed for enhance safety and in accessibility to live parts. 
Electrical operated breaker shall be with electrical motor wound stored energy spring closing 
mechanism with mechanical indicator to provide ON/OFF status of the ACB. Minimum 4 NO and 4 
NC auxiliary contacts shall be provided on each breaker. 
 
Rated insulation voltage shall be 1000 volts AC. 
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22.2 Cradle 
The Cradle shall be so designed and constructed as to permit smooth withdrawal and insertion of 
the breaker into it. The movements shall be free from jerks, easy to operate and shall be on steel 
balls/rollers and not on flat surfaces. 
 
THERE SHALL BE 4 DISTINCT AND SEPARATE POSITION OF THE CIRCUIT BREAKER ON 
THE CARDLE. 
 
Racking Interlock in connected/Test/Disconnected position 
 
Service Position: Main Isolating contacts and control contacts of the breaker are engaged. 
 
Test Position: Main Isolating contacts are isolated but control contacts are still engaged. 
 
Isolated position: Both main isolating and control contacts are isolated. 
 
The following safety features shall be incorporated: 
 
a. Withdrawal or engagement of Circuit breaker shall not be possible unless it is in open 

condition. 
 

b. Operation of Circuit breaker shall not be possible unless it is fully in service, test or drawn out 
position. 

 
c. All modules shall be provided with safety shutters operated automatically by movement of the 

carriage to cover exposed live parts when the module is withdrawn. 
d. All Switchgear module front covers shall have provision of locking. 
 
e. Switchgear operating handles shall be provided with arrangement for locking in ‘OFF’ position. 
 

22.3 Protections 
 
The breaker shall be equipped with microprocessor based protection having following salient 
features. 
 

• Incorporate 8 bit microprocessor 
 

• True RMS measurement 
 

• True hot and cold characteristic 
 

• Thermal memory takes care of residual heats in case of repeat overload. Thermal memory 
can be bypassed, if required. 

 
• Comprehensive protection function: long time, short time, instantaneous and ground fault. 

 
• Reliable tripping by direct operation on tripping mechanism of the breaker. 

 
• No external power supply. 

 
• Zone selective interlocking on short circuit and ground fault. 

 
• Self diagnostic and self correcting watch dog provision. 

 
• Suitable for 50/60Hz system. 
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23. DISTRIBUTION BOARDS (DBS) 

 
 Electrical distribution boards used in the electrical installation shall be manufactured from at least 

16 SWG sheet steel, shall be suitable for flush/surface mounting, and shall be painted with a coat 
of enamel over two coats of primer & the painted colour conforming with surrounding decor. The 
Boards shall be integral units with appropriate conduit knockouts from the top and bottom.  The 
construction shall be sturdy shall feature dust-proof and vermin-proof design. The interior shall 
have ample space for incoming and outgoing cables. Distribution boards shall be complete with 

 
 a. appropriately rated copper bus bars with heat shrinkable phase identifications; 
 b. neutral link and earth terminal; 
 c. labeling of circuit breakers; 
 d. clearly printed schedule of circuits; and 
 e. hinged front cover with locking device; 
   
 The number and configuration of moulded case circuit breaker or miniature circuit breakers and 

their rating shall as shown in the appropriate drawings (BOQ).The back of miniature circuit 
breakers shall be mounted on a metal brackets which can be detached from the distribution board 
frame. 

    

24.   MAIN PANEL BOARD 

 The main panel board used in the installation shall be a modular, free standing, dead front, unit 
fabricated from sheet steel not less than 2mm MS sheet and painted with two coats of primer and 
finished in navy grey enamel or as requirement of the owner/engineer.  The switch board shall be 
completed with copper bus bars of suitable rating. The main Panel Board shall also consists of the 
followings:  

 
 a. lifting lugs and cable entry knockouts; 
 
 b. earth terminals and neutral links; 
 

c.    clearly labelled incoming and outgoing MCCBs; 
 

d.    indication lamps 
 

 
 e. 0-500V, flush mounted voltmeters with phase selector switch;  
  
 f. Multi function meters 

 
 g. other accessories as specified in drawings 
 
     The switchboard design shall feature dust, moisture and vermin proof characteristics. 
 

25. RISING MAINS/BUSDUCTS 

25.1 Sandwiched Construction 

 
 Scope 

 

 The specification covers design, manufacturing, supply, installation, testing and commissioning of 
Sandwich type busbar trunking for use as feeder busbars for interaction between separate 
electrical equipment/load centers, and for use as plug in busbar risers. 
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 System details 

 

 The busbar shall be suitable for operation in 600/1000V system, with frequency of 50Hz having 
100% neutral and internal earth. 

 
 Standards 

 

 The  busbar shall be designed and manufactured in accordance with the following international 
standards for busbar trunking: 

 
• BS 5486 Part 2 : Particular requirement of busbar trunking system 
• IEC 60439 – 2  : Particular requirement of busbar trunking system 
• IEC 60529         : Degree of protection 

 
 

           The bus duct shall confirm to IEE/NEMA/BUI/JIS for seismic protection certification. 
          
            Testing 

 

The busbars shall be type tested at a reputed international test laboratory (ASTA or CPRI) for 
short circuit withstand. The test shall be for a minimum duration of 1 second. Tests shall be 
performed over a range of current ratings, covering the different frame sizes of the manufacture. 
 
Degree of ingress protection (IP rating) shall also be tested at any reputed independent laboratory. 
This test shall be for IP54 for indoor application and IP65 for out door application for sandwiched 
busbars. 
 
Manufacturer 

 

The manufacturer must have an established track record in design and manufacture of sandwich 
and cast resin busbar turnking, and must have supplied busbar system for at least 5 – 10 years. 
 
The manufacture must have ISO 9001 certification for design, manufacture and testing of busbar 
systems. 
 
Design & Construction requirements – Sandwich busbars: 

 

General 

 

The busbars shall be of sandwich construction, non – ventilated design. It shall be possible to 
mount the busbar system in any orientation, without affecting the current rating. 
 
The bus duct shall consist of three phases and neutral busbar permanently positioned dust and 
vermin proof and the degree of enclosure protection shall be IP 52 for indoor installation and shall 
be IP-65 for outdoor installation as per schedule of quantities. 
 
Busbars 

 

The busbars shall of high conductivity Copper, or Aluminum, as specified in the Bill of quantities. 
 
The maximum hotspot temperature rise at any point in the bus duct at continuous load shall not 
exceed 35 deg. C above a maximum ambient temperature of 45 deg. C in any position. 
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Where an earth conductor is required, it shall be a separate, integral earth conductor, of the same 
high conductivity material as the phase conductors. 
 
Insulation 

 

The busbars shall be insulated throughout their length by epoxy coating/Mylar. The insulation 
material used shall be of minimum Class F (155 deg. C). The insulation must comply to UL 94 V – 
O. It shall be Halogen free. 
 
Housing 

 

The housing shall be made of extruded Aluminum case duly enameled/electro – galvanized sheet 
steel, with and epoxy power coated paint finish. The housing shall be profiled, to provide higher 
strength and efficient heat dissipation. The width of the housing preferably be the same for all 
rating of busbars, in order to provide interchangeability of tap off boxes.. 
 
Joints 

 

The joints between sections shall be made so as to provide flexibility during installation and 
expansion/contraction of busbar during operation. The joint shall be of the single bolt type. 
 
The joint construction must have following features. 
 

• Heat expansion of at least 3mm per joint. 
 

• The joint insulation must be of one piece molded design and not have any cut edges    
which can absorb moisture. 

 
• The joint construction must allow a +/- 14 mm adjustment at the time of   installation, 

for ease of adjusting to site measurement variations. 
 

• The joint bolt must be insulated with a bolt insulator. The bolt insulator must be of 
molded one piece. 

 
• The joint system must be designed in a way that the installer can not insert the bus 

duct length too far and damage the bolt insulator. 
 

• The busbar ends shall not have holes or slots at the joints – the electrical continuity 
shall be through pressure plates, achieving a high area of joint cross section and 
expansion capability. 

 
• It shall be possible to install and remove the joints with out disturbing the busbar run. 

 
Tap off Units 

 

Where specified, tap off locations shall be provided for inspection of plug in tap off units. 
The tap off locations shall be covered by hinged plates. 

 
 Tap off units safety features 

 

• When the door is open, it should not be possible to turn the MCCB on. This should be 
by means of mechanical safety locking system and not by the rotary handle of the 
MCCB. 

  
• The door shall be provided with lock and key. 
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• When the lever is in ON position, even with the key unlocked, the operator should not 

be able to remove the box or open the tap off location cover. 
 

• During instertion, the earth conductor shall make contact first before the phases 
conductors. This should follow the sequences of first in last out concept. 

 
• When the box is open the live conductors shall be safe guarded by a transparent 

insulator plate which allows for visible inspection but does not allow touching of the live 
conductors. 

 
• The tap off boxes will be suitable for accommodating MCCBs or other accessories, as 

required. The tap off units should allow the flexibility of accommodating different, reputed 
MCCB makes, to be mutually agreed depending on the tender requirement. 

 
• A full range of accessories like bends, end flanges, end feed units and support 

brackets shall be available. 
 
 Installation 

 

• Bus ducts running along the wall shall be supported at intervals not exceeding 1.5 m. 
In case of branching, there shall be support on all branches at a distance of 300 mm 
from the point of branching. Support shall not be less than 40 x 40 x 6 mm MS angle 
secured in an approved manner. Supports may also be provided in the form of brackets 
fixed to walls where the duct runs along the wall. In case of ceiling suspended bus ducts, 
supports made out of 40 x 40 x 6 mm MS angle iron shall be provided. The horizontal 
distance between two such supports shall not be more than 1200 mm. The ducts 
supports shall be suspended from suitable approved suspension devices provided in the 
ceiling. Fire barrier shall be provided at each floor/wall crossing as per relevant IS code. 

 
 Test at site 

 

The following test shall be carried out at site and test result to be recorded. 
 

a) Insulation resistance shall be tested with 1000V megger and shall be not less than 
100 mega ohms. 

 
b) Earth continuity test 

 
 

26.   12 kV SWITCHGEAR 
 
26.1 GENERAL 
 
 This specification covers the supply, delivery field test and installation of 12 kV, metal clad, indoor 

switchgear, complete in all respects with all equipment fittings and accessories for efficient and 

trouble- free operation as specified herein under.  

 
 The scope of works shall include the supply and connection of power cables from 11kV utility supply 

to the incomer, and also for outgoing feeders. The cables shall be supplied with necessary 
terminations and accessories for two connecting ends.  
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The equipment specified in this Section shall conform to the latest edition of the appropriate IEC 
specifications and/or other recognized international standards. In particular: 

 
IEC 60056 High-voltage alternating switchgear 
IEC 62271 High-voltage alternating switchgear and controlgear  
IEC 60298 Metal enclosed switchgear and controlgear for rated voltage up to 38 kV 
IEC 60529 Degree of protection provided by enclosures  
IEC 60694 Common specifications for high-voltage switchgear and controlgear standards  

 

Manufacturer of 12 kV switchgears shall hold valid ISO 9001(including design) quality certificate.  

 
26.2  EQUIPMENT TO BE FURNISHED  
 

Complete 11 kV metal clad, cubicle type indoor switchgears shall be furnished for: 
   

- Incoming feeder circuits 
 
- Outgoing feeder circuits 

 
 The complete switchgear system shall consist of, but not limited to, the following: 
 

- Vacuum Circuit Breakers 
- Protective Relays 
- Busbar system 
- Measuring, control and indicating equipment 
 

The switchgear shall be provided with controls and interlocks as required for the safe operation and 
maintenance of the switchgear. All supporting structures and installation materials including steel 
foundation frame, anchor bolts, holding down bolts, etc. shall be supplied. The interlocking, as a 
minimum, shall be provided: 
 

- The VCB must be in open position before it can be lowered in its position 
 

- The VCB cannot be closed before raising it to final plug-in position,  
 

- etc.  
   
 Special tools and tackle required for erection, operation and maintenance of equipment shall be 

supplied. 
   
 Drawing, technical details, installation and maintenance manual for the switchgear and auxiliary 

equipment shall be supplied. 
 
26.3 DESIGN REQUIREMENTS 
 
 The switchgear will be used for 11 kV, 3 phases, 50 Hz system. 
  
 Technical particulars of 12 kV indoor switchgear shall be as per Appendix 3.1 enclosed. 
  
 The equipment shall be installed indoor in a hot and humid climate. All equipment, accessories and 

wiring shall be provided with tropical finish to prevent fungus growth. 
  
 The maximum temperature rise in any part of the equipment at specified rating shall not exceed the 

permissible limits as stipulated in relevant standards.  
  
 The rated peak short circuit current or the rated short time current carried by the equipment shall not 

cause: 
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a) mechanical damage to any part of the switchgear  
 

b) separation of contacts 
 

c)  insulation damage of  "Current Carrying Part" 
   
 All controls shall be suitable for 110V DC. 
 
 
26.4  CONSTRUCTION FEATURES 
 
 GENERAL 
  
 The switchgear shall be indoor metal-clad (cubical type), floor mounted, draw-out truck type design. 
  
 a) The high voltage portion comprising of housing for bus bars, current transformers, voltage 

transformers (for incomer), cable pot heads and other accessories 
 

b) The movable portion comprising of circuit breaker 
 
c) Relays, meters, controls and indications shall be on front hinged door or properly isolated low 

voltage compartment  
   
 The switchgear shall have structural steel framework, enclosed on all sides and top by sheet steel of 

minimum 2 mm thick. Appropriate heat dissipating arrangements out of the bus-bar chamber shall be 
provided with pressure relief features. 

  
 The movable portion of the switchgear shall consist of circuit breaker mounted on a suitable carriage. 

The operating mechanism of the circuit breaker shall be located at the front of the carriage. Panels 
shall be dust, moisture and vermin proof. The degree of protection of enclosure shall be IP 43. 

  
 The moving carriage shall be complete with self- aligning primary and secondary disconnecting 

devices. 
  
 The moving carriage shall have three positions  
 
 (a)  service (On position)  
 (b) test and  
 (c) withdrawn. 
  
 The switchgear shall be required to operate in the following manner. 
  
 a) In "service" position all the power contacts and control contacts shall be maintained in normal 

operation, and the circuit breaker can be closed or tripped in normal way. 
 
 b) In "test" position, the power contacts shall be disconnected and control contacts shall be 

maintained. In this position, the circuit breaker can only be closed and tripped from local panel 
only. 

 
 c)  In "withdrawn" position, both the power and control contacts shall be disconnected and the 

carriage shall be ready for removal out of the compartment. 
 
 The switchgear shall be designed in such a way that power contacts of the fixed portion shall be 

covered by an insulated shutter when the moving carriage is withdrawn from the switchgear. 
 
 Each switchgear assembly consisting of all the units shall be mounted and bolted to a common 

channel. The channel in turn shall be bolted to the foundation at site. All equipment foundation, anchor 
bolts, etc. shall be furnished. 
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 The platform for circuit breaker carriage shall be equipped with appropriate rails and guide pin for 
drawing the CB into or out of the compartment. 

  
 The standard phase arrangement when facing the front of the switchgear shall be R-Y-B from left to 

right, from top to bottom and front to back. All relays, instruments, other devices, buses and 
equipment involving three-phase circuit shall be arranged and connected in accordance with the 
standard phase arrangement. 

 
 
PT with fuses, lightning arresters etc. shall preferably be mounted appropriately inside the incomer 
cubicle. 
 
The switchgear system shall be provided with a mimic diagram of the main circuit which shall clearly 
show the bus-bar configuration.  

 
26.5  BUS BARS 
 
 The switchgear buses shall be rated for continuous current of magnitude as shown in Appendix.  

Maximum temperature rise of bus and connection shall be limited to 50 degree C over an ambient 
temperature of 40 degree C. 

  
 The bus bars of the switchgear section shall be of high quality electrolytic copper, liberally sized with 

high safety factor for required current rating. 
 
 The busbars, connections and their insulated supports shall be mechanically strong, and shall 

withstand all the stresses which shall be imposed upon them in ordinary working due to fixing, 
vibration, fluctuation in temperature, short-circuit or other causes. 

  
 Provision shall be made for expansion and contraction of the bus-bars and connections with variation 

of temperature. The Contractor shall also provide necessary arrangements to interconnect the busbar 
of new switchgears with the existing switchgears. 

 
 
26.6  CIRCUIT BREAKERS 
 
 The circuit breakers shall be vacuum type mounted on the moving carriage. The features of the circuit 

breaker shall be as specified in the appendix.  
  

Vacuum Interrupter: Vacuum interrupter, which makes use of the excellent dielectric properties, 
should confirm to obtain a highly reliable extinguishing device such as to quench the arc as soon 
as possible without causing the visible formation of the arc. There should not be any deterioration 
of the quenching medium. The design and manufacturing technology of the interrupter should 
ensure the vacuum integrity. The recovery should be faster and hence the arc quenching should 
be accomplished within the adequate contact gap to support the required rating. The contact 
surface should be free of impurities and pollution layers. Materials of high conductivity should be 
used such that the contact resistance will be very low. During switching, the Breaker should be re-
strikes free. 

  
The circuit breaker shall have motor-operated spring charging mechanism with mechanical couplings 
between three poles for three-phase opening and closing. The motor and the control coil shall be 
rated for 110V DC. The CB “On” or “Off” position indications shall be made by DC lamps: red for “On” 
position and green for “Off” position.  

  
  
26.7  INSTRUMENT TRANSFORMERS 
  
 a) Current transformer 
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 The current transformers shall be of epoxy encapsulated/cast-in resin type, mounted on stationary 
portion of the switchgear and shall be easily accessible for maintenance and testing purposes. 

    
 The current transformers shall be capable of withstanding the short circuit stress corresponding to a 

fault level of the system. 
 
 The ratio and ratings of the current transformers shall be as specified in the appendix. 
 
 The current transformers shall conform to the latest edition of IEC. Unless specified otherwise, 

insulation, temperature rise and all other requirements of manufacture and testing shall conform to 
that given in the standards.  

   
 Facilities for shorting and grounding the terminals shall be provided at the terminal block. 

   
 Technical particulars of the CT shall be as specified in the appendix.  
  
 b) Potential transformers 
  

The potential transformers shall be epoxy encapsulated/cast-in resin design, mounted in the incoming 
cubicle. 

   
 A manually operated disconnecting device shall be mounted on the primary side of potential 

transformer. This device shall be designed to operate externally without access into the line portion of 
the switchgear. 

   
 The connections from main circuit to potential transformers shall be capable of withstanding short 

circuit stress of the system. 
   
 Current limiting fuses shall protect the high voltage winding of the potential transformer. Low voltage 

fuses, sized to prevent harmful overload, shall be installed. 
 
 The technical particulars of the potential transformer shall be as specified in the appendix. 
 
26.8 PROTECTION  
 

Numerical over current relay with built in earth fault protection shall be provided. The 
characteristics of the offered relay shall be as follows: 

 
Over Current Relay 
Setting range 20% - 250% (for over current element) 
Setting range 200% - 2500% (for high set element) 
Time Multiplier setting range 0.05 to 1.00 (programmable). 
Characteristic Selection: IDMT,  
Earth Fault  
Setting range 10 % to 100% (for earth fault) 
Setting range 50% to 500% (For high set element) 
Time Multiplier setting range 0.05 to 1.00 (programmable). 
Characteristic Selection: IDMT  

 
  The indication of relay operation shall be provided. A centralized alarm annunciator (with buzzer) for 

each circuit breaker shall be provided. 
 

The control system shall be designed to permit the following: 
• Automatic start/stop operation refers to spring charged motor for operating mechanism of 12 

kV VCB. 
• Automatic tripping of 12 kV VCB LV MCB if faults occur in protected lines equipments or 

circuits. 
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• The control system shall be arranged in such way that it is possible to change between local 
manual and remote automatic control of any time. 

• The design shall be in general conformity with the single line diagrams and layout drawings 
accompanying this specification. 

• Under manual control the individual operations shall full fill safe interlocks. 
• The control scheme shall be operationally simple, safe, easy to maintain and functionally 

consistent. 
• Each module shall have sufficient test points to facilitate faultfinding. Control circuits shall be 

brought out of isolating terminals to permit efficient trouble shooting. 
• Each cubicle shall be provided with a sufficient point Annunciation Block to identify an alarm 

condition, including audible alarm, test, acknowledge and reset push button. 
• Control switches for circuit breakers shall be of the discrepancy type. Two independent 

movements shall be required to initiate an operation. 
 

26.9 REQUIRED SIGNALS / ALARM  SYSTEMS: 
 
The switchgear shall have following signalling and alarm system: 

• CB Off/On position by green/red lamp 
• White lamp for spring charged 
• Flag or lamp indication of faults for: 

Over Current Protection, E/F Protection, DC Supply Failure, CB Failure, MCB tripped, AC 
supply failure. 
All signal lamps shall be LED type 

  
The design shall avoid nuisance alarms and shall block those devices, which assume alarm 
conditions when the equipment is under shutdown. Annunciation Block windows shall be engraved 
with identification of the alarm condition. 

  
 Annunciators shall have the following sequences: 

Condition Lamp Alarm 
Normal Off Off 
Alarm Flashing On On 
Acknowledge On Off 
Reset After return:   
Normal Off Off 
Lamp test On Off 

 
26.10  AUXILIARY AND CONTROL POWER SUPPLY 
  
 a)   AC power supply for space heater and cubical illumination lamps. 
   
 Each carriage control panel including the breaker operating mechanism shall be provided with 

thermostatically controlled space heater. The thermostat shall have adjustable range of 25 0C - 55 0C. 
The space heaters shall be rated for 230 volts, 1 phase, 50 Hz. 

   
 For cubical illumination, receptacle arrangement at suitable location of each control panel shall be 

provided with compact fluorescent lamps for the inspection and maintenance works. The lamps shall 
be controlled by a door switch. The receptacle shall be suitable for 230 volts, 1 phase, and 50 Hz 
supply. Wiring for space heaters and panel receptacles shall be suitably grouped so as to form a more 
or less balanced condition of 400V, 3 phase, 4 wire, 50 Hz supply. 

  
 Each space heater and hand lamp circuit shall be provided with ON/OFF switch and suitable 

protection. 
  
 b)  DC power supply 
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1) The power for breaker control and indication shall be taken from 110 V DC power supplies 
from the DC distribution board of the substation. Bidder shall be required to distribute the DC 
power supply to the switchgear cubicles. 

   
2) In addition, each cubicle shall be provided with one double pole, single-throw switch for its 

control circuit power supply. 
    
 c)  MCB 
  
 All protection for control and power circuits shall be MCCB/MCB for DC and AC.  Plug fuses (screw-in 

type) shall not be accepted. 
 
 
26.11 SECONDARY WIRING  
 
 All wiring for the equipment and devices located on or within the switchgear shall be furnished. 
 
 The wiring shall be complete in all respects so as to ensure proper functioning of control, indication, 

measurement, protection and interlocking scheme. 
          
26.12  CABLE TERMINATION 
 

a) HV Power cable  
  

1) All power cable entry shall be from the bottom and provision for support of the cable 
termination shall be provided. The cable termination kit required also has to be provided by 
the contractor. 

 
2)  Where more than one cable is used per phase, the Contractor shall be required to arrange 

the cable in such way that detachment of any one shall not disturb another unit.  
    

b) Control / LV power cable 
   

  All control/ LV power cables shall enter the switchgear from bottom. Removable plates at the 

bottom of the panel shall be furnished with compression type cable glands to make entry dust-tight 

and no weight is transferred on the terminal. The glands shall be suitable for terminating cable 

armour. 

   
c) All connectors and accessories required to complete the whole installation shall be supplied by the 

Contractor. 
 
26.13 TERMINAL BLOCKS 
 
 Special design disconnecting type terminals shall be provided  for CT/PT secondary connections. 

26.14 ACCESSORIES 
 
 Following accessories shall be provided for each-switchgear. 
  

a) Channel base and foundation bolts 
b) Circuit Breaker Lifter, if applicable with operating winch handles, locking devices etc. 
c) Manual charging handle for circuit breakers 
d) Draw-out handle for circuit breaker.  
e) Test plug  

 
 
26.15 NAME PLATE 
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 Nameplates of approved design shall be furnished at the front of each compartment of the cubicles. 

Rating plates for each circuit breaker, relay and auxiliary switches and for each equipment mounted 

on the face or inside of the cubicles shall also be furnished. 

  
Instruments and devices mounted on the cubicle doors of the switchgear shall be identified on the rear 
also with the respective numbers on or adjacent to the instrument or device case. 

 
26.16 GROUND BUS 
 
 A ground bus of 25 mm x 6 mm copper shall be furnished along with the full length of the switchgear. 

Each stationary unit shall be connected directly to this ground bus. 
  
 Grounding terminals at two end of the ground bus shall be provided for connection to station ground 

grid. 
  
 The frame of each draw-out carriage containing circuit breaker shall be grounded through heavy 

multiple finger contacts at all times except when the unit primary disconnecting devices are separated 
by a safe distance. 

 
26.17 TESTS 
 
 The switchgear unit shall be completely assembled, wired, adjusted and tested for operation under 

similar conditions to ensure accuracy of wiring, correctness of control schemes and proper functioning 
of all equipment. 

   
 a) Routine test  
   
 Each of the following equipment shall be subjected to standard routine tests as per applicable clauses 

of relevant IEC Specifications: 

   
-  Circuit breaker 
-  Bus bar assembly 
-  Instrument transformers 
-  Auxiliary relays 
-  Control switches and indication lamps, etc. 

  
 b) Design tests 
   
 The design tests shall consist of following: 
   

-  Impulse test 
-  One-minute power frequency voltage withstand test 
-  Temperature rise test 
-  Short circuit test, etc. (certificate to be submitted for same model) 
 
The Bidder shall submit copy of design test report from accredited testing laboratory for the 12 kV 
switchgear of the offered model along with the bid.  

  
 The routine and type test certificates of the miscellaneous components shall also be furnished to the 

Employer for approval. The report shall furnish complete identification of data including serial number 
of each-equipment. 

 
26.18  FIELD TESTS 
 
After installation at Site, the switchgear shall be subjected to the following tests: 
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a) Construction inspection 
b) Measurement of insulation resistance 
c) Calibration test for meters 
d) Characteristic test for relays 
e) Electrical control, interlock and sequential operation tests, etc. 
f) High voltage test 

   
26.19 DRAWINGS, DATA AND MANUALS 
 
 The following drawings and details shall be furnished along with the Bid. 
   

a)  Bidder's proposed typical general arrangement drawing showing constructional features.  
b) Technical leaflets of the switchgear offered. 
 

After award of Contract, the successful Bidder shall submit the required number of copies of the following 

drawings for approval of the Employer. 

   
a) Confirmed outline dimensional drawing of the various switchgears showing the General 

Arrangement and indicating the following: 
 -  Space required in the front for breaker withdrawal. 

- Control cable entry points and termination arrangement. 
-  Power cable entry points and termination arrangement. 
- Bus bar clearance phase to phase and phase to ground. 
-  Configuration of bus bar. 
-  Technical detail of supporting insulator and their spacing. 
-  Location of instrument transformers. 
-  Control panel details with equipment layout. 
- Terminal block details. 
 

b) Single and three line diagrams of all switchgears showing instrument transformers control 
switches, instruments and indication, etc. 

 
c) Control schematic diagram of each breaker showing all safety and operation interlocks, 

annunciation, etc. 
 
d) Typical design test and routine test results on identical switchgear offered. 
 
e)  Foundation and anchor bolt details including dead load and impact load. 
 
f) Cross-section with parts list. 
 
g) Cubicle wiring diagram with terminal board disposition. 
 
h) Transport/shipping dimensions with weights. 
 

 The responsibility of correctness of wiring diagram shall be with the Contractor. The Employer will check 
the final schematic drawing after submission. If any modification, addition, or alternation is considered 
necessary to comply with the approved schematic drawing as stated herein above, the Contractor shall 
carry out the said modification, addition, or alternation. This shall either be done in their works if it is 
before delivery or at Site after delivery at no cost to the Employer. 

 
 Before starting manufacture of the equipment, the Contractor shall have to take approval of these 

design drawings from the Employer in writing. The Contractor at his own cost shall rectify any 
manufacturing done prior to approval of drawings in accordance with the approved drawing and the 
equipment shall be supplied within the stipulated period. 
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APPENDIX 3.1: RATING AND FEATURES OF EACH 12 kV SWITCHGEAR PANEL 
 
S.N
o 

Description  

1. Type Metal enclosed, cubical indoor type 
2. Voltage rating : 

a) Nominal system voltage 
b) Rated maximum system voltage 

 
11 kV 
12 kV 

3. Insulation level 
a) Impulse withstand voltage (crest) 
b) Power-frequency withstand voltage 

(1 min.) 

 
75 kV 
28 kV 

4. Frequency 50 Hz 
5. Minimum continuous bus-bar rating  1000 A 

 
630 A 

 
 

25 kA 

6. Current rating  
a) Rated continuous current at 45 °C 

ambient 
 
b) Short circuit breaking current 

7. Current transformer  
a) Current ratio 
 
b) Number of cores 
c) Burden per cores 
d) Accuracy class 

 
50-100/5 

 
3 

15 VA 
5P20 /PS/ 0.5 

 
11000/√3 / 110/√ 3 V 

3 
50 VA 
3P/0.5 

2 

8. Potential transformer  
a) Voltage ratio 
b) Number per set 
c) Rated Burden  
d) Accuracy class 
e)   No. of core 

9. Lightning Arrestor 9 kV 
 

0–200/100A 
0 – 15 kV 

MW 
MVAR 
MWh 

 

10. Metering-digital 
a) Ammeter scale with selector switch 
b) Voltmeter scale with selector 

switch 
c) Other 

11.  Auxiliary supply 
a) Control circuit 
b) Space heater and auxiliary 

equipment. 

 
110V DC 

AC, 230/400 V, 50 Hz 
 

12. Number of possible operations of Circuit 
Breaker without maintenance under: 
For contacts 
- Rated short circuit breaking current (25 

kA) 
- Rated normal current  
For mechanism 

 
 
 

100 Operations 
 

10,000 Operations 
2000 Operation 

13. Reclosing duty cycle of Circuit Breaker O-15 sec-CO 
14. Total maximum break time 60 ms 
15. Maximum make time 120 ms 
17. Applicable standard IEC 
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APPENDIX 3-2:  BILL OF MATERIAL 
 
The bill of materials shall cover only the major equipment, as will be required by the Bidder for general 
information. It is to be understood that, all other associated auxiliary equipment and accessories—although 
not listed in the bill of materials, but necessary for the complete and sound functioning of the entire 12 kV 
switchgears, as described in this specification—shall be furnished by the Contractor.  
 
One lot of complete metal clad switchgear panels with necessary cables for incomer and outgoing feeders 
up to the point of overhead connection shall be supplied.  
 
The following equipment of appropriate ratings shall be mounted inside the cubicles: 
 
1. For incoming circuits 
 

(a) One (1) no. Vacuum Circuit breaker  
(b) One (1) set Current transformers 
(c) One (1) no. Ammeter with selector switch 
(d) One (1) no. Watt-hour meter  
(e) One (1) no. Voltmeter with selector switch 
(f) One (1) set. Over-current and Earth fault relay (numeric) 
(g) One (1) set Control switch with position indicating lamps for circuit breaker. 
(h) Two (2) sets Potential transformer 
(i) One (1) no. MVAR meter 
(j) One (1) no. Watt-meter 
(l) Three (3) nos.  Lightning arrester 
(m) Other accessories as required 

 
2. For outgoing circuits 
 

(a) One (1) no. Vacuum Circuit breaker (C.B.) 
(b) One (1) set Current transformers 
(c) One (1) no. Ammeter with selector switch  
(d) One (1) no. Watt-hour meter  
(e) One (1) set. Over-current and Earth fault relay (numeric) 
(f) One (1) set Control switch with position indicating lamps for C.B 
(g) One (1) no. Power factor meter  
(h) One (1) no Watt meter 
(i) Other accessories as required 
 

Ammeter, Voltmeter, MVAR meter, Watt meter, Watt-hour meter and power factor 
meters for above incoming and outgoing cir 

 

 
27.  11 KV POWER CABLES AND TERMINATION 
 
 a)  General 
 

 The rated voltage of the power cables shall be 12 kV. The power cable shall be cross-linked 
polyethylene insulated, screened and steel tape armoured. 

 
The scope shall include the supply, laying and connection of power cables from NEA tap off point  to 

11 kV incomer, and also for outgoing feeders (Transformers). The cables shall be supplied with 

necessary terminations and accessories for both connecting ends.  

 

 b)  Conductor 
 



Nepal Electricity Authority (NEA) 
Corporate Office Building, Durbarmarg, Kathmandu  

 

  Page - 27 

Electrical  Works 

Specification  

 Conductor for power cable shall consist of stranded aluminum wires for incomer and outgoing 
feeders. They shall comply with IEC Publication.  

            
c) Cable Rating 

 
 The minimum current rating for the cable and conditions of installation shall be as follows:  
 

i) For connecting incoming and outgoing feeders the cables shall be of 3 core 95 sq. mm.  
 

             d)  Anti-Termite Covering 
 
  Anti-termite protection shall be applied to the cable and shall be black PVC suitable for the 

operating temperature of cable and shall meet the requirements of IEC standard. 
 
           e)  Outer Covering 
 
  The outer covering of the cable shall be extruded, continuous black PVC suitable for the 

operating temperature of cable and shall meet the requirements of IEC standard. 
 
           f)  Cable Drum 
 
  Cable drum shall be non- returnable and made of steel suitably protected against corrosion. 
 
           g)  Outdoor and Indoor Termination 
 

11 kV cable terminations shall be of the heat-shrinkable type / pre-moulded push on type. 

Terminations for cable shall be provided in sufficient quantities for complete installations of all feeders 

of the substations.  

 
 h)  Jointing Accessories 

 
  Cables shall be installed in maximum possible lengths and straight-through jointing shall not 

be permitted without the prior written approval of the Employer.  
         
       i) Voltage Identification 
 
  The plastic covering shall be embossed with the name of the manufacturer, number of 

conductors, the cross sections, type of insulation followed by: 
 

            Electric cable - (Corresponding) volts 
 

 j) Phase Identification 
 
  Phase identification for either triplex or multi-core conductor cable shall be in accordance with 

the following: 
 
 Phase A ( R ) : Red 
 Phase B ( Y ) : Yellow 

                Phase C ( B ) : Blue 
 
 
 
  Installation requirements 
  

11 kV incoming  cable shall be laid in the cable trench or buried in the ground; the 
outgoing feeder cables can be laid in ready made trenches.  
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For interconnection cable a depth of 1.5 m shall be considered as safe depth of burial. 
Before laying the cable a layer of sand shall be placed. After laying the cable and above 
the second layer of sand, brick soiling shall be provided and place a colour tape printed 
“11000V Power Cable Line” to protect the cable and then refill the remainder of the cable 
trench space by using the excavated earth and gravel.  

 
For the road crossing NP 3 grade hume-pipe shall be used. Steel protection pipe shall be 
provided at each termination pole for feeder cables. 
 

        TESTS FOR 11 KV POWER CABLE 
 
  Routine and Design Tests 
 
 Power cable shall be subjected to following routine tests. As far as practical, the procedure 

of IEC shall be followed:  
  

a) Measurement of the electrical resistance of conductor 
b) Partial discharge test 
c) Voltage test 
 
The power cable design tests shall include following:  
 
a) Partial discharge test 
b) Bending test, followed by a partial discharge test 
c) Tan delta measurement 
d) Heating cycle test, followed by a partial discharge test 
e) Impulse test, followed by voltage test 
f) Voltage test for 4 hours. 
 
The Bidder shall submit copy of design test report from recognized testing laboratory for the 
offered power cable along with the bid.   

 
  Field Tests 
 

 After installation at Site, cables shall be subjected but not limited to the following tests: 
 

a) Measurement of insulation resistance 
            b)   DC dielectric test 
 
   

28.  BATTERY AND BATTERY CHARGER 

General 
 
The Battery Charger shall be float cum boost type IGBT controlled. The charger shall have selector 
switch for Auto  Float-Boost/ Manual Float/Manual Boost Mode of operation. During Auto Float – 
Boost Mode, Automatic Changeover shall take place from Float Mode to Boost Mode and Vice – 
Versa. This means that when the Batteries are fully charged the charging shall automatically 
change from Boost Charge to tickle charge. 
 
Construction Feature 
 
The battery charger shall be housed in sheet steel cubicle of Angle Iron frame work with sheet steel 
panels of 1.6 mm thickness. Louvers shall be provided in the cabinet for the ventilation. The cubicle 
shall be painted in Siemens Grey shade RAL7032.  
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Performance 
 
The D.C output voltage of Float/Boost charger shall be stabilized within +/- 2% for AC input 
variation of 230 +/- 15%, frequency variation of 50Hz+/- 5% and DC load variation of 0 – 100%. The 
voltage regulation shall be achieved by a constant voltage regulator having fast response IGBT 
control. The ripple content within 3% of DC output nominal voltage. 
 
There shall be provision to select Auto Float/ Boost Manual Float/ Manual Boost modes. During 
Auto Float Mode the battery charging shall automatically changeover from Boost Mode to Float 
Mode and Vice Versa. During Manual Float/Boost modes it shall be possible to set the output volts 
by separate potentiometers. 
 
Components 
 
The battery charge shall have double pole MCB at input side and some SP MCB at out put side.  
LED indications shall be provided to indicate status of charger e.g AC supply ON, Boost/Float 
Mode, Manual Mode, Fault indications etc. 
 
The charger shall be built using double wounded naturally air cooled isolation transformer. Winding 
shall be of copper. IGBT with electronic control circuit shall be used to control and protection of the 
charger 
 
Necessary Volt meters, Ammeters shall be installed in the input and out put circuits. A Rotary 
switch shall be provided to select auto float/boost and Manual float and Manual Boost mode. During 
Auto float mode automatic changeover shall take place from float mode to boost mode and vice 
versa.  
 
The battery charger shall have automatic output current limiting feature. 
 
Rating 
 
AC  input  : 230V +/- 15% 50 Hz Single phase 
DC output  : To float/boost charge batteries and also supply a continuous load 
 
 
Current Rating  : 25 Amps 
Float Mode  : 120.6 V (adjustable 108 – 128V) 
Boost Mode  : 127.8 V (adjustable 104 – 144V) 
Voltage Regulation : +/- 2% for AC input variation of 230V +/- 15%. Frequency 
     Variation of 50 Hz +/- 5% and DC load variation 0 – 100% 
 
 
BATTERIES 
 
9 Nos of standard type 12V Maintenance free Lead acid Battery (VRLA) shall be provided.  

 

Battery Voltage  : 12V  

Quantity   : 9 nos 

Current Capacity : 60 – 70 A/H 

              
29. WIRING 

 Wiring in the final sub-circuits shall be looped with cable terminations in the distribution box and 
the related outlet box of the fixture or appliance. Use of intermediate junction boxes shall be 
discouraged. Joints in cable within the conduit shall be prohibited. 

 
 Cable shall be pulled into the conduit only after civil structural works are complete and outlet boxes 

etc. have been fixed satisfactorily.  
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 Where it becomes necessary to terminate or join final sub-circuit cables in outlet boxes, such 

terminations and joints shall be made in an approved manner. 
     

30. POINT WIRING FOR LIGHT, FAN AND FIRE  

 
     The point wiring of light and fans shall be carried in the manner each of which will confirm to the 

standard specification. All accessories such as switches and sockets shall be flush type. The point 
will commenced from distribution board including circuits each having independent phase and 
neutral wires up to the outlet and switch box. The conduit pipe will be completed including wires 
and accessories, necessary junction box outlets and switch box, connector, ceiling rose switch, 
switch plate, low power socket and flush plate, necessary earth, connections, etc.  

  
  
31. POINT WIRING FOR POWER PLUG AND AIR CONDITION  POWER UNIT 

 

 Point wiring for power plugs shall be as mentioned in the schedule of quantities. Generally each 
circuit have only two - three power plugs which shall be wired with 3 x 2.5 sq mm insulated copper 
cable from the nominated distribution board. The wiring shall be completed with a suitable deep 
metal boxes at nominated point for power plugs and termination in distribution board with all 
necessary accessories as per instructions. 

     
 Point wiring for wall Air conditioner power unit shall be as mentioned in the schedule of quantities. 

Generally each circuit have only one power plugs unit which shall be wired with 4 sq mm  PVC 
insulated copper cable and earthed with 2.5 sq mm PVC insulated copper cable. The wiring shall 
be completed with a suitable deep metal boxes at nominated point for power plugs and termination 
in distribution board with all necessary accessories as per instructions. 

       

32. POINT WIRING FOR TELEPHONE AND COMPUTER NETWORK 

 

         The point wiring of telephone line shall be wired with 2 pair telephone cables, carried in the 
manner each of which shall confirm to the standard specification. The wiring with all accessories 
for flush mounted outlet hair pin jacks type shall be completed with a suitable deep metal boxes at 
nominated point for telephone outlets and termination in telephone distribution board with all 
necessary junction box, connector and other accessories as per instructions. The point shall 
commenced from distribution board including circuits each having 2 pair telephone cables up to 
the outlet box.  

 
     The point wiring of computer networking shall be wired with four pair networking cable category 

CAT6 for the data transmission up to 10000 Mbps. The layout of the networking cable shall be 
carried in the manner each of which will confirm to the BICSI standard. The wiring shall be 
completed with a suitable deep metal boxes with cover at nominated point for outlet.  The point will 
commenced from patch panel  board including circuits each having independent four pair 
computer networking cable up to the outlet box.  

       

33. EARTHING 

  

 This specification covers supply, delivery, installation and testing of the complete grounding 
system as described below. 

 
 Station earth points shall be constructed to provide grounding points for all earth continuity 

conductors used in this installation. Station earths shall be as specified in the appropriate Indian 
Standards or equivalent.  
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 All lap, cross and tee connections between two grounding conductors shall be made by thermo-

welding process or compression type connector. The various joints shall have adequate 
mechanical strength as well as necessary electrical conductivity not less than that of the parent 
conductors of the joints. All accessories for grounding installation shall be of quality and design 
approved by the Engineer. 

 
 Ground conductors, when crossing underground trenches, directly laid underground pipe and 

equipment foundation, if any, shall be at least 300 mm below the bottom elevation of such 
trenches/pipes. 

 
 Complete installation of the ground, test link chamber, grounding of all but not limited to the 

equipment located in the building and substation as specified herein. The supply of grounding 
conductors, jointing materials and all accessories to complete this grounding installation so as to 
obtain the specified value of earth resistance shall be covered under this specification. 

 
 The installation shall be complete in all respects for efficient and trouble free service. All work shall 

be carried out in a first class neat workman like manner. Grounding conductors shall be handled 
carefully to avoid kinking and cutting of the conductors during laying and installation. All exposed 
ground conductors runs shall be taken in a neat manner, horizontal, vertical and parallel to building 
walls or columns and shall not be laid haphazardly. 

 
 For all connections made to equipment or to the structures, the grounding conductor, connectors 

and equipment enclosures shall have good clean contact surfaces. Grounding conductor 
connection to all electrical equipment, switchgear, transformers, motors, panels, conduit system, 
equipment enclosures, cable trays, distribution boards, equipment frames, bases, steel structure, 
etc. shall be by pressure type or bolting type connectors. 

   
 Horizontal copper earth wire of 95 sq mm shall be laid as earth electrode along perimeter of 

building and transformer house (Substation). The earth resistance shall not exceed 1 ohm. On 
completion of the installation, either wholly or in sections, it shall be tested in compliance with 
relevant Code by the Contractor in presence of the Engineer. If the earth resistance can not be 
obtained as per specified value, then additional earth electrode shall be installed and treated soil 
to obtain the required low ground resistance without any additional cost. 

 
 The contractor shall calculate step potential and touch potential, these values shall be as specified 

in IEEE – 80. If step potential and touch potential are higher than permissible, the contractor shall 
do required treatment in earthing system without additional cost. 

 
 During construction of main building, the electrical contractor shall laid 25 x 3 mm GI stripe on or 

under the beam at the lower basement before casting of the beams. Tap off points from GI earth  
shall be brought out as shown in the drawings for connection to the main earth grid.   

 
  Earth electrodes size of 600X600X3.15 mm electrolytically pure copper plate, at least 2.5 meter 

below ground level surrounded by alternate layers of 150 mm with hydroscopic material such as 
25 kg of coal and 50 kg of salt shall be used in some specific areas. Bonding of the station earth to 
the main earth terminal inside the building shall be with an earth conductor or strip not less than 50 
sq.mm in cross-sectional area. A HDP pipe shall be used for earth conductor as protection from 
erosion. Earth continuity conductor running from earth terminal to each floor distribution board 
shall not be less than 10 sq.mm of copper conductor. 
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34. CABLING 

 

 Laying of cables between two points shall follow the following methods. 

 

 a. laying of cables directly in the ground in outdoor applications; and 

 

 b. laying or supporting of cables in cable trays, trenches and ducts, or clipped on to the walls or 

structural members of the building. 

Where cables are to be laid direct in ground these shall be laid in cable trenches at least 0.8 m 

below ground surface. The cable laid shall be covered with 100 mm finely sifted sand and 

protected on the top with transverse bricks across the trench cross-section. The trench shall then 

be backfield and compacted. 

Where cable routes run under hard surfaces, or where cables have to be run inside masonry or 

structural components inside buildings, such cables shall be run in cable trays or cable ladder.  

 

During laying of cables, special precautions shall be taken at bending areas. Bending radius shall 

be not less than 10 times of cable diameter. 

35. LIGHTNING PROTECTION 

For protection of the building from lightning, lightning protection system shall be provided. General 

layout of lightning protection system is shown in the drawings. The contractor shall submit working 

drawings before execution of the works for approval from the Engineer/Owner. Lightning protection 

of the building shall be considered as stated in IS 2309-1969.  Lightning protective system shall be 

installed with a view to offering least to the passage of lightning current between air termination 

unit and earth. This is done by connecting the conductors to form a cage enclosing the building. 

 

The principal components of a lightning protective system are: 

 

air terminations, 

 

down conductors, 

 

joints and bends 

 

testing points 

 

earth terminations 

 

earth electrode and 

 

fasteners 

 

35.1 Air Termination- For the purpose of lightning protection, the vertical and horizontal considered 

equivalent and the use of pointed air terminations or vertical finals is therefore, not regarded as 

essential except when dictated by practical considerations. A vertical air termination shall project at 

least 30 cm above the object, salient point or network on which it is fixed. 
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Horizontal air terminations should be so interconnected that no part of the roof is not more  than 9 

m away from the nearest horizontal conductor. For a flat roof, horizontal air terminations along the 

outer perimeter of the roof are used. Salient points even if less than 9 m apart should each be 

provided with air termination. 

 

All air terminals shall be effectively secured against overturning either by attachment to the object 

to be protected or by means of substantial braces and fixing which shall be permanently and rigidly 

attached to the building.  

 
35.2 Joints and Bonds 

 

35.2.1 Joints- The lightning protective system shall have as few joints in it as necessary. In the down 

conductors below ground level these shall be mechanically and electrically effective and shall be 

so made as to exclude moisture completely. The joints may be clamped, screwed, bolted, crimped 

or welded. With overlapping joints the length of he overlap should not be less than 20mm for all 

types of the conductors. Contact surfaces should first be cleaned and then inhibited from oxidation 

with suitable non-corrosive compound. Joints of dissimilar metal should be suitably protected 

against bimetallic action and corrosion. 

 

35.2.2 Bonds-   External metal on or forming part of a structure may have to discharge the full lightning 

current. Therefore, the bond to the lightning protective system shall have a cross sectional area 

not less than that employed for the main conductors. All the bonds shall be suitably protected 

against corrosion. Bonds shall be as short as possible. 

 

35.3 Testing Points- Each down conductors shall be provided with testing point in a position convenient 

for testing but inaccessible for interference. No connection, other than one direct to an earth 

electrode, shall be made bellow a testing point. 

 

35.4 Earth Terminations- Each down conductor shall have an independent earth termination. It should 

capable of isolation for testing purpose. Suitable location for the earth termination shall be near to 

the damp area.  

 

35.5 Earth Electrodes -  Earth electrodes shall consists of rods. These rods shall be driven    in to the 

ground as practicable but outside the circumference of the structure. Distance between two 

parallel rods shall be not less than twice the length of the rods.  

 
34.6 Earth Resistance -  The whole of the lightning protective should have a combined resistance to 

earth not exceeding 10 ohms before any bonding has been effected to the metal in or on the 

structure or surface below ground. 

 

35.7 Testing-  On completion of the installation or of any modification, the resistance of each earth 

termination or section thereof, shall, if possible be measured and the continuity of all conductors 

and the efficiency of all bonds and joints shall be verified.  

 

The ohmic resistance of the lightning protective system complete with air termination, but without 

the earth connection should be measured and this should be a fraction of an ohm. If it exceeds 1 
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ohm, then there shall be some fault either electrical or mechanical, which shall be inspected and 

the defect rectified. 

 

35.8   Conductor sizes 

 

Minimum sizes of conductors for use above ground 

 

1. Copper Strip  25 mm x 3 mm 

2. Galvanized iron strip 25 mm x 3 mm 

 

Minimum sizes of conductors for use below ground 

 

1. Copper Strip  32 mm x 6 mm 

2. Galvanized iron strip 32 mm x 6 mm 

  

35.9   Corrosion-  Where corrosion due to atmospheric, chemical electrolytic or other causes is likely to 

impair any part of the lightning protective system, suitable precaution should be taken prevent its 

occurrence.   

 
36. POWER FACTOR CORRECTION SYSTEM 
  
 Scope 
 

Design, manufacture, supply, erection, testing and commissioning of indoor type power correction 
capacitor banks for power factor improvement as per specification given below: 

 
 Standard 
 

Unless otherwise stated below, the capacitor shall comply with the following standards (and their 
latest amendments) : IS 13340 – 1993, IS 13341 – 1992, IEC 60831-1+2 
 
Rating 

 
25 kVAR or less as specified in the BOQ shall be used to form of capacitor of desired capacity. 
 
Enclouser 
 
The panel shall be indoor type, free standing, and floor mounting with IP42 degree of protection. It 
shall be completely made of CRCA sheet steel. The enclosure shall have sturdy support structure 
with angle supports as necessary and shall be finished with power coating in the approved colour 
to match the colour of the other panels. 
 
The enclosure is to be suitably sized to accommodate all the components, providing necessary air 
clearance between live and non live parts, providing necessary working clearance. 
 
APFC Relay/Controller 
 
Microprocessor based APFC relay (intelligent Var controller) shall be used to ON/ OFF desired 
capacitors or stage  to achieve the pre stage power factor. The controller shall have the following 
features: 
 

• Controller shall provide output 16 stage. 
 

• Digital setting of PF, Switching time delay, Step limit etc. 
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• Digital display of PF/V/KVAr etc. 

 
• Indication of PF, preset parameter, contactor switching operation etc. 

 
Capacitors 
 

• Capacitors shall be 3 phase delta connected, 50 Hz. 
 
• Capacitor shall be ISI marked. 

 

• Capacitor shall be designed for minimum 520V and shall have with stand system over 
voltage. 

 

• Capacitor shall be of super heavy duty with double side metallised capacitor tissue paper. 
Oil impregnated and self – healing type with bi – axially oriented polypropylene film shall 
be fitted with pressure sensitive disconnector in each individual capacitor cell. 

 
• Capacitors shall operate at -25 deg. C to 70 deg. C  

 
Switching system 
 
Individual capacitor duty magnetic contactor suitable for three phase 400V system along with 
MCCB as a protection against short circuit and over load shall be used to switching the capacitors. 
A auto manual switch shall also be provided for auto and manual mode selection, push button 
switches shall also be considered for manual switching of the capacitors. 
 
 ON/OFF status of individual capacitor shall be indicated using indication lamps. 

 
 

37. FIRE DETECTION SYSTEM 

General 

The purpose of the fire alarm system is to guarantee a reliable and fault-free early-warning system 
in the event of fire, so that orders for extinguishing the fire can be issued from a central point. The 
fire alarm system shall comply with the NFPA standards. All equipment is subject to approved 
standards. 

Fire alarm central station 

The function of the fire alarm central station is to receive fire warnings from the automatic and 
manual fire alarms connected to the dedicated protection systems and to alarm a fire automatically 
in the central control room. The fire alarm central station is to be implemented with all electronic 
techniques using plug-in modules and groups on the modular construction principle. 

 
The fire alarm central station shall be designed for a possible final extension. Therefore the 
internal wiring and layout of the panels shall be designed so, that any necessary extensions can 
be effected easily without involving a lot of alteration to the wiring. 

 
The arrangement and functioning of the fire alarm central station shall be such as to permit the 
following at least: 

 

• The fire alarm and fault annunciation system shall be designed with optically and audible alarms. 
Whereas the audible alarm must be resettable, the optical indication shall persist until the 
annunciation is finally extinguished or the fault cleared. 
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If a fault warning is followed by a fire alarm annunciation, the fault indication must be stored and 
suppressed until the fire alarm condition has been cancelled. 
Provision shall be made for clear audible identification of the alarm/fault signal. Furthermore, fire 
alarm signals and fault signals shall be built up in a strictly separated manner. 

 

• An automatic fire alarm signal (common fire alarm) shall be wired to terminals for later use. The 
alarm line shall be continuously monitored. 

 

• The individual fire alarm lines and important functional groups of the fire alarm central station shall 
be continuously monitored for faults and breakdowns e.g. for 

• wire breakage of each alarm line 
• short-circuit of each alarm line 
• earth fault of the fire alarm system 
• power supply system faulty 
• main supply failure 
• alarm modules disconnected from plug-in frame. 

All fault signals shall be optically and audibly indicated. 
 

• For checking out the functioning of the complete fire alarm system including the fire alarm lines and 
fire alarm devices, testing facilities shall be provided. When testing a circuit, it shall be prevented to 
initiate fire alarm warnings in external facilities. After testing, the tested circuit shall automatically 
reset to normal operation. 
 

Detection systems 

The fire detector system elements and the associated pedestals are to be provided with sturdy, 
corrosion-proofed plastic housings and are to remain fully effective at 100 % relative humidity, 50 
°C ambient temperature and severe dust conditions. 

 
The fire alarm detectors installed in close rooms are to be provided with optical means for 
signaling their activation (e.g. light-emitting diode), and are to be suitable for the connection of an 
additional optical external alarm indication. 

 
 

The following automatic fire alarms as a minimum shall be used for fulfilling the requirements for 
NEA Building: 

 
Optical smoke detector 
For early identification of visible smoke generation, consisting of photo-electric unit, alarm 
electronics, optical alarm indication, detector socket and connection possibility of a parallel optical 
alarm indication. 

 
Heat Detectors 
For early identification of initiation fires with rapid temperature rise and little smoke generation, 
consisting of temperature sensor, alarm electronics, detector socket and connecting possibility of a 
parallel optical alarm indication. 

Manual operated alarms 

Push-button fire alarms are used for the manual initiation of an alarm and are to be connected to 
the fire alarm central station. 

 
They are to be installed in the necessary number at readily accessible points located e.g. on 
escape routes, corridors and stairwells, exit doors, generator house, etc. and are to consist of: 
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• pushbutton, only operable after smashing the replaceable glass window fitted in the housing 

• interlocking mechanism, which holds the pushbutton in the operated position and cannot be 
released until the glass window has been replaced or reset by key 

• plastics or alumunium housing, painted red, type of enclosure IP 54, in areas where there is an 
explosion hazard, cast-iron housings with suitable locking mechanisms are to be used 

• instructions for use in English are to be provided on the operating side as follows: 
• "Fire alarm" 
• "Break window" 
• "Pushbutton".  

Sirens/bells 

The protection degree of the sirens/bells for indoor and outdoor installation must be at least IP 54. 
The arrangement of the sirens/bells must be according to the requirements at site for satisfactory 
warning of the operation personnel. The control of the sirens shall be performed automatically by the 
fire alarm system, but manual operation from the central control room must also be possible. 

       Cabling 

The cable of all detectors and alarm lines throughout the fire alarm system has to be self-
extinguished highly flame resistant, neoprene insulated cable. The minimum cross section of the 
copper conductors of the control cables should be 1 mm2. The cables have to be laid with suitable 
spacing from power cables and other control cables. 

 
All materials and equipment supplied and all works carried out shall comply in every respect with 
the technical NFPA standards. 

 
 38. Diesel Generator 

Two unit of 500kVA and one unit of 125 kVA diesel generators have been considered for back up 
supply during city supply failures. In case of power loss in city supply at the initial, one unit of 
500kVA diesel generator shall start and if the connected load is more than 450 kVA another 
500kVA shall auto start and synchronised. 125kVA generator is considered for off hours and 
weekend/holidays.  During weekend/holidays and off hours load of the building will be below 100 -
125kVA. So, 125 kVA generator is sufficient to cater the load. Both 500kVA generator shall start, 
stop and synchronize automatically. The contractor shall supply the generator and other 
accessories such as synchronizing panels PLC based automatic controller etc to fulfill above 
requirements. Main breakers for the generators have been considered in the Main Panel Board.  

 
The diesel engine shall be designed for instantaneous starting and loading in cold condition by 
means of an electric starter motor. The loadability of the set after cold start shall be: 

 
• immediately 75% 
• after 30 s  90% 
• after 5 min  100%. 

 
The overload capacity shall be according to ISO 3046 (110% of ISO standard power for 1 hour in 
any period of 12 hours consecutive running). 

 
The speed controlling device preferably be electronic and automatic with a setting range of ± 10% of 
rated speed. It shall be located in the control cabinet of the diesel generator set. 

 
For stop of the engine a normally closed magnetic fuel valve and manual fuel valve shall be used. 
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The engine-generator shall be flanged together and mounted by means of vibration dampers on a 
stiff base-frame, which shall be designed in a way that it can be placed directly on the floor of the 
diesel room, no special foundation work being necessary. 

 
Alternatively, the engine-generator can be rigidly mounted on the base-frame, which is placed on the 
floor by vibration dampers. 

 
The base-frame system shall be strong enough to withstand the forces caused by a short-circuit. 

 
The diesel engine shall be protected against over crank: 

 
• vibration for the crank itself 
• connecting roots. 

 
 

The fuel system shall include: 
 

A day fuel oil tank with a filling pipe with level valve, fuel supply and a return pipe with valve, drain 
valve, inspection opening and level indicator. The capacity shall be for at least 12 hours operation of 
the engine at rated load. 

 
The diesel engine shall have a complete lubrication system with low lube oil pressure trip device. 
The combustion air intake shall have an oil-wetted air filter designed with regard to local ambient 
conditions. 

 
The exhaust system shall include the silencer, the necessary piping, heat insulation and a flexible 
joint to absorb vibration. The cabinet of the generator shall be such that sound level of the generator 
shall not exceeds 70 dbm at one meter distance. The generator shall be soundproof type. 

 
The engine shall be closed-loop circuit water-cooled with a radiator attached to it and a mechanically 
driven fan. The radiator shall be mounted to the same frame with the engine. 
The diesel generator set shall be installed in a way that proper cooling airflow through the radiator is 
ensured. Cooling air inlet shall be so located that loop effect with exhaust system is prevented. 

 
The starting system shall include: 

 
• an electric starter motor 
• a starter battery 12/24V DC 
• a battery charger 
• a low voltage alarm relay for battery voltage. 

 
Generator 
The generator shall be in accordance with IEC standards. 

 
The generator shall be Y-connected synchronous machine for three-phase, 400 V, 50 Hz, equipped 
with amply dimensioned terminal box for termination and connection of cables. The neutral point 
shall be brought to the outside and can be loaded continuously with the rated current. The generator 
shall be self ventilated, protection class IP 34. 

 
Exciter and voltage regulator 
The generator shall have a rotating brushless exciter and a static voltage regulator. 

 
The output voltage shall not deviate more than ± 2.5% from nominal value in any loading conditions. 
The voltage setting range shall be ± 10% from nominal value in any loading conditions.  

 
Control panel 

The diesel generator set shall have complete equipment for automatic start and stop sequences in 
case of mains supply break and return. The automatic starting should make three consecutive 
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starting attempts and alarm after the third unsuccessful attempt. The control panel shall be micro 
processor based and all protection and measurement signals shall be brought to it. The automatic 
switching over from mains and back to mains shall be made by Air Circuit Breakers (ACB) installed 
in Main Panel Board. The switchover back to mains shall be made after 1 min after the mains have 
recovered. 

 
After the switchover back to mains, the set shall run on no-load long enough to prevent due to post 
heat (e.g. 3 min) 

 
Manual start/stop equipment and a OFF/MANUAL/AUTO switch shall be included. The automatic 
operation shall be blocked when the switch is on MANUAL, and all operation when the switch is 
OFF. 

 
An emergency stop push-button with latching contact shall be included in the control cabinet.  

 
Necessary document of generator including micro processor control panel shall be provided for 
maintenance purpose. 

 
Protection and alarms: 
• generator overload  
• generator overcurrent  
• over/underspeed 
• over/undervoltage 
• low lube oil pressure 
• high cooling water temperature 
• neutral current (thermal relay) 
• low fuel-oil in day tank. 

 
Measurements: 
• Output voltage 
• Output current 
• kW meter 
• KWhr Meter 
• Frequency 
• operation hour meter 
• Battery Voltage 
• Cooling water temp 
• Oil pressure 
• And other as recommended from manufactures 

 
 

Technical Data 
 

Alternator stand by power   500kVA Two unit ; 125 kVA One unit 
Out put voltage     400 V 3 phase four wire 
Out put frequency    50 Hz 
Power Factor      0.8 lagging 
RPM      1500 rev/Min 

 
Excitation      Brushless type 

 
Battery voltage     24 V 

 
Charger Individual fully automatic additional battery 

charger shall be provided in each generator 
 

Governor     Electronic governor 
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Cooling System     Water cooled with forced air 
 
 

39. RENEWABLE ENERGY 

 
SOLAR POWER SYSTEM  as a main and city supply as a back up supply has been considered 

for some indoor, out door lights and electrical vehicle charging system. The contractor shall supply 

good quality equipment to assure 99.9 % reliability of the hybrid system 

 

 Technical specifications of different equipment are as follows 

 

a. SOLAR PANELS 

 Rated Power:    200W  

 Voltage at P Max:  36.9 V (Approx.) 

 Open Circuit Voltage:  45.4 V(Approx.) 

 Current at P Max:  5.44 A (Approx.)   

 Short Circuit Current (Isc): 5.8 A (Approx.) 

 Standard:    IEC 61215  

 Warranty:    20 Yrs 

 

 

b SOLAR CHARGE CONTROLLER 

 Nominal Battery Voltage:    192 V 

 Maximum PV array Voltage operating: 320 V 

 Maximum PV array open circuit Voltage:  500V 

 Charging Regulation: Boost and float 

 Cut Out Voltage   : 240 V (The voltage shall be suitable for supplied battery) 

 Nominal Current:   75A   

 

 

c INVERTER 

  

 Nominal Output power  10kVA (8 kW) 

 Out put voltage   230V +/- 1% 1 phase 

 Output wave   pure sine wave 

 Out put frequency   50 Hz +/- 0.1 Hz 

 Efficiency    >90% for 20% - 100 % load 

 In put voltage AC   230+/- 15% V 1 phase 

 DC Voltage    192 V DC 

 Charging current   10A Adjustable 

 Alarms    Battery low, over load 

 Indications    Charging, Main supply, INV ON etc 

  

d. BATTERY 

 

 Type     2V Tubular type 

 Voltage     2V per cell (unit) 

 Quantity    96 nos 
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 Current capacity    400A/h 

 

40. TESTS 

 

The Contractor shall submit for approval, a technical description of the method which will be 

applied to test the electrical integrity of the entire installation including the measurement of 

obtained station earthing resistance and the insulation resistance of the installation. Tests shall be 

conducted on the completed installation to check the following: 

 

 a. polarity : to verify that all terminals are correctly connected with regard to line, neutral and 

earth; 

 

 b. insulation test between live and neutral conductors: to verify the Meager reading between 

line and neutral conductors is not below 1 Megohm with all switches and fuses on but 

fixtures and lamps out. 

 

 c. insulation test between all non-earthed conductors and the earth on a live system is not 

below 1 Megohm from Meager reading. 

 

 d. earth resistance test including the earth-loop test; and 

 

 e. other tests to verify safety and integrity of the installation. 

 

 

41 AS-INSTALLED DRAWINGS 

 

 After all tests on the completed installation have been approved, the Contractor shall submit two 

copies along with the original set of as-installed Electrical Drawings in hard-bound covers and one 

digital copy for subsequent maintenance and operation. These shall clearly indicate 

 

 a. conduit runs and sizes with the number and size of cables enclosed in the conduit and the 

location of intermediate conduit accessories such as pull boxes, outlets etc; 

 

 b. distribution patterns and circuits in main and sub-distribution and the controlling switchgear; 

 

 c. location of earth stations and conductors; 

 

  location of all electrical appliances, equipment and components; underground and 

overground cable routes, sizes, cable trays and ducts provided. 

 

42. MANUFACTURE LIST OF MATERIALS 

 

Listed below are the make/brands of major materials to be used in the scope of works under the bill of 

quantities. 

Approved makes/brands or equivalent: 

 

1. Main panel board (MPB) - Hyonjan Engineering, M.K Metal,                            Corona engineering   
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2 Moulded Case Circuit Breaker (MCCB)  -  Merlin Gerin/ Siemens/ ABB 

3. Floor Distribution Boards (DB) - Hyonjan Engineering, M.K Metal, Corana  

Engineering  

4.  Air Circuit Breaker  L&T, Merlin Gerin, Schneider 

5.  Vertical Riser Busbar                                                    L&T, ZETA India, Legrand   

6. Minature Circuit Breaker (MCB)   -  Merlin Gerin/ Siemens/ ABB 

7. Cables/Wires      -  Janta/ Prakash/ Lumbini/ Trishakti 

6. Switches      -  North West/ Clipsal/ Legrand/ABB 

8. Power Sockets      -  North West/ Clipsal/Siemens 

9. Telephone /Computer sockets     -North West/ Clipsal/D link/Siemens 

10. Fluorescent/LED Light Fixtures   -  Philips/ Wipro/ GE or Equivalent 

11. Spherical ceiling and wall fixture   -  Decon or Equivalent 

12. Outdoor fixture      - Decon or Equivalent 

13. Ceiling /Wall/ Exhaust fans    -  Bajaj/ Usha/ Almonard 

14. 11/0.4 kV Transformer     - Nepal Ekarat 

15.     11kV VCB      - ABB, Cromption Greaves, SIEMENS or  

        equivalent 

16. Capacitor Bank      -L&T, Epcos or equivalent 

17 Generator      -Cummins/Green kriloskar/ Perkins or 

             equivalent 

18        Fire Alarm Control Panel    - Bentel/ Ademko/ Siemens or equivalent 

19        PABX System      -Alcatel/Siemens/Panasonic/NEC or           

       equivalent              

20 11KV Cable Head      -Raychem 

21 FRLS Cables      -Havells, Polycab or equivalent 

22 Low Voltage Energy Meter    -L&T, Mitsubishi, Havells. 

23 Multifunctional Meter     -Schneider, ABB or equivalent  

    - 


