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CHAPTER A 

TECHNICAL SPECIFICATIONS AND CONDITIONS- CIVIL WORKS 

 

1. BRICK WORK  

a. Bricks used in the work shall be obtained from kilns to be got approved from the Engineer in 
charge and shall be best quality well burnt ground moulded bricks as available in the vicinity. 
They shall have a compressive strength of not less than 75 Kgs/sq.cm and an absorption 
percentage of not more than 15 (Fifteen) % of its dry weight when immersed in water for 24 
hours. In all other respects they shall conform to the provision in Latest CPWD Specifications 
for works.  

b. Both the face of wall of thickness more than 23cm shall be kept in the proper plane. Walls of 
half brick thickness or less shall be measured separately and paid in sqm. 

c. Bricks wall beyond half brick thickness shall be measured in multiple of half brick (i.e. more 
than 115mm or equivalent) which shall be deemed to be inclusive of mortar joints. In all 
other respects they shall conform to the provision in relevant specifications of the work. 

d. For mortar, use of PP Cement shall be preferred. 

 

2. CEMENT PLASTER: - The use of PP Cement shall be preferred. 

 

3. WOOD WORK: 

a. Timber required for manufacture of chowkhats and shutters for doors, windows, ventilators, 
partitions etc shall be Forest Stewardship council (FSC) certified wood and it shall be 
seasoned and preservative treated. 

b. The moisture contents of the wood used in the work shall not be more than that stipulated 
in the relevant clause of Latest CPWD Specifications for works. The rate quoted for various 
items shall be inclusive of kiln seasoning and preservative treatment of wood. In all other 
respects the wood used in the work shall conform to the provision in latest CPWD 
specification for works. 

c. The sample of species to be used shall be deposited by the contractor with the Engineer-in – 
charge before commencement of the work. The contractor shall produce cash voucher and 
certificate from standard kiln seasoning plant operator about the timber section to be used 
on the work having been kiln seasoned by them failing which it would not be so accepted as 
kiln seasoned. 

d. Glass :- 

i. Transparent sheet glass (Float glass) conforming to IS 1761 – 1970 shall be used. 

ii. Minimum thickness shall be governed as under, unless otherwise specified in the item. 

AREA of Glazing Max. Unsupported length Thickness 

For glazing area up to 0.5 sqm 120 cm 4 mm 

For glazing area more than0.5 sqm 120 cm 5.5 mm 

iii. Glazing for toilet and in fixed ventilators shall be of frosted type. 
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e. Shutters:- 

i. Factory made shutters, as specified shall be obtained from factories to be approved by 
the Engineer – in - charge and shall conform to IS 2202 (Part –I) 1977. The contractor 
shall inform well in advance to the Engineer – in – charge the name address of the 
factory from where the contractor intends to get the shutters manufactured. 

ii. The contractor will place order for manufacture of shutters only after written approval 
of Engineer – in – charge in this regard is obtained. The contractor is bound to abide by 
the decision of the Engineer – in-charge. In case the factory already proposed by the 
contractor is not found competent to manufacture quality shutters, the Engineer – in – 
charge will recommend the name of another factory from the approved list.  

iii. The contractor will also arrange stage wise inspection of the shutters at factory with the 
Engineer in charge or his subordinate authorized representatives. Contractor will have 
no claim, if the shutters brought at site are rejected by the Engineer in charge in part or 
in full lot due to bad workmanship / quality or damages caused during their shifting 
from factory to site. Such shutters will not be measured and paid and the contractor 
shall remove the same from the site of work within 7 days after the written instruction 
in this regards are issued by the Engineer in charge or his authorized representatives. 

 

4.  STEEL GRILL WORK: 

a. All steel grills shall be according to the detailed drawings and obtained from approved 
suppliers. These shall conform to Latest CPWD Specifications for works.  

b. In case of grills an approved quality priming coat of zinc chromate shall be applied over and 
above a shop coat of primer. Nothing extra shall be payable for providing shop coat primer, 
but the zinc chromate primer, if additionally required, will be paid for separately. 

 

5. ALUMINIUM WORKS  

A. The scope of the work is the fabrication, supply and erection at site of all types of Aluminium 
glazed doors, windows and ventilators in accordance with the drawings and specifications. 

B. The supply and erection will include all parts such as but not restricted to frames, tracks, 
guides, mullions, styles, rails, couplers, transoms, rails, plates glazing bars, glass, hinges, 
arrangement, spring catches, cord and pulley arrangements, spring catches, cord and pulley 
arrangements door closers floor springs etc., required for the whole work whether the 
parts/ items are individually and specifically referred to in the schedules/ 
specifications/drawings or not provided that the supply and installation of such parts can be 
inferred there from and are necessary to make the work complete, unless separate provision 
is made in the bills of quantities for supply to such parts/items. 

C. The doors, windows, ventilators, will be fabricated to suit the finished clear openings in the 
building/structure which the tenderer will himself measure. 

D. Materials:- 

i. The members will be made out of aluminum alloy corresponding to IS:733 and will 
consist of extruded sections and of other shapes, and to sized gauges as shown in the 
drawings/ described in accordance with the relevant IS codes. The members shall be 
chosen to provide strength/ stability and maximum resistance to wear and tear. 

ii. The Sections will be as per approved makes, extruded sections. As indicated in the 
drawings the tenderer should specifically mention which sections he is using. 
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iii. The weight of sections and the corresponding catalogue numbers are mentioned. The IS 
specifications are to be strictly adhered.  

iv. The extruder using recycled materials may be preferred.  

v. The alloy of extruded aluminum should be BS or IS old HE9, Alcon 50 SWP. to this effect 
test certificate has to be provided for the extruder. 

E. Finishing: 

i. The extruded aluminum section has to be mechanically finished to remove all scratches; 
extrusion marks etc and subsequently thoroughly cleared in all alkali baths prior to 
anodizing. 

ii. The polyester powder coating, as required, as per item of work, shall be of desired 
shade with minimum average thickness to 50 microns or other shades as required and 
to this effect the tenderer must have to produce test certificate from authorized 
institutions Bureau of Indian Standard. 

iii. The polyester powder coated material should be properly wrapped in gummed tape 
before fabrication to avoid scratches during fabricated and erection shall be kept 
protected till handing over. 

F. Fabrication: 

i. Before commencing the fabrication the contractor shall submit to the Engineer – in - 
charge for their approval detailed shop drawings, based on the Architectural drawings 
and corresponding specification showing junctions, fittings, accessories such as hinges 
flush bolts, locks, latches, latching arrangements, peg stays, rotor arms, anodize pivots 
gaskets rubber packing door felts, mastic, sealant etc., including fixing and sealing 
arrangements . Type and method of scaffolding he intends to use, Fabrication is to be 
taken up only after approval by the Engineer – in - charge and in accordance with the 
approved drawings. Sections for fabrication of door/ window/ventilators etc shall be as 
per architectural drawings or as approved by the Engineer – in - charge.  

ii. A sample of finished door / windows/ ventilator railing etc.shall be fabricated as per the 
shop drawings approved by the Engineer – in - charge for final approval before under 
taking mass production/ fabrication, 

iii. The doors, window, ventilators and partitions shall be as per thickness given in the 
approved shop drawings, Polyester Powder coating shall be as specified in the item 
specifications.  

iv. All materials shall conform to relevant IS. Codes and in the absence of IS code, they 
should correspond to the best engineering practice; decision of the the Engineer – in - 
charge shall be final and binding on the contractor. 

v. Fabrication shall be done true to the drawing/ sample approved and in correspondence 
to the finished openings at the site. All joints shall be mitered at the corners, true right 
angles, and joints to be finished neatly to hairlines, with concealed fasteners, wherever 
possible joints shall be made in concealed locations. 

vi. All fabricated/finished items shall be packed and carted properly to site to prevent any 
damage in transit. On receipt at site they shall be carefully stacked in protected storage 
to avoid distortion/damage.  

vii. Site installation shall be with concealed screws, self-tapping or other approved 
fasteners or may be by welding, due precautions shall be taken to avoid any distortion/ 
discoloration /damage to the finished items. 
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viii. Wood work faces /parts coming in contact with masonry shall before shifting to the site 
be given a heavy coat of alkali resistance bitumen paint. Steel items coming in contact 
with other incompatible materials shall be given a thick coat of zinc chromate primer. 

G. Glazing: Glazing shall be done with flawless sheet glass of best approved quality without 
waviness, distortion, coloration / discoloration, of specified thickness in sizes as shown in the 
drawings, fixed as required with special glazing clips, putty, neoprene/PVC gaskets. All glass 
shall be cleaned thoroughly before they are fixed in position. Unless otherwise specified the 
minimum thickness shall be 5 mm thick. 

 
6. FLOORING: 

a. The flooring in the building shall be as per the approved floor finish drawings and  laid in 
such a way that limits in floor levels would not exceed  the limits provided in the latest 
CPWD specifications or manufactures specifications.   

b. Wherever Vitrified Tile flooring is done, it shall be with multy grade/range 1st Quality tiles. 

c. Slope in floors shall be provided as per architectural drawings, else the levels at any place 
when checked over a distance of one meters in any direction should not show variation in 
floor level more than 3 mm. 

d. Rate for the items of flooring is inclusive of provision of sunken flooring and finishing edges 
of the same in bath kitchen, toilets, cutting holes for traps/ pipes etc., and nothing extra 
shall be paid on this account unless otherwise specified. 

e. Protective layer to be provided of any type of flooring and nothing extra shall be paid on this 
account.  

 

7. FALSE CEILING: -  

a. False ceiling items in general are carried out as per the description of the item in the Bill of 
quantities and also as per the manufacturer’s specifications / as directed by the Engineer – in 
– Charge.  

b. Location of particular type of false ceiling shall be as per relevant drawing, in its absence 
written approval of the Engineer – in - charge shall be obtained. 

c. The false ceiling tiles from manufacturers using recycled materials shall be preferred. 

 

8. MINERAL FIBRE CEILING TILE 

a. 16 mm Mineral Fibre ceiling Tile 

i. Material 

Ceiling tiles shall be of made of mineral fibre of dimension 595x595mm with 16 mm 
thickness humidity resistance 99% Thermal conductivity K = 0.052-0.057 w/mK colour 
white, fire performance UK Class 0/Class 1 (BS 476 pt -6&7) suitable for green building 
application (GRIHA Criteria 17 & 29 SWAGRIHA 12) with recycled content not less than 
30 % and light reflectance not less than 85%. NRC of 0.55 to 0.6. The tile and grid 
should carry a limited warranty of one year against sag. 

ii. Frame 

The frame work shall consist of G.I. ' T ' Sections for Main runners 15x38x3000mm 
length, Cross runners of 15x32x1200mm & 15x32x600mm size, 0.33 mm thickness as 
specified in the item with galvanization of 120 gsm (minimum) and perimeter wall 
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angle of 0.40mm (minimum) thick gauge having equal flanges of size 24x24mm made 
from precoated G.I. Coil length of 3.0m fixed to the wall with the help of plastic rawl 
plugs at 450mm centre to centre with 50mm long dry wall SS screws. The frame work 
shall be executed in a manner so as to form a grid of 600x600mm as specified in the 
item. 

iii. Fixing of Ceiling Tiles 

The frame work shall be suspended from ceiling by L shape level adjuster hangers 
made of G.I. Of size 85x25x25x2mm having die cut slit for sliding into main T section, 
also having precut hole so that 6mm fully threaded MS rod length upto 1000mm goes 
through it and pierces into M6 dash fasteners (Galvanising of 80 gsm minimum) of 6 
mm dia 50mm long, fixed to the slab and then tightened with check nuts, 
subsequently the bottom of 6 mm rod will be tightened with check nuts for adjusting 
the line & level. The tile shall be laid on 15x32mm wide T section flanges colour white 
having rotary stitching on all T sections i.e. the main runner, 1200 mm & 600 mm cross 
Tees with a web height of 32 mm and load carrying capacity of 7.57Kgs/m2. 

iv. Measurements 

Length and breadth of superficial area of the finished work shall be measured correct 
to a centimetre. Area shall be calculated in square meter correct to two places of 
decimal. No deduction will be made to openings of areas upto 40 square decimeter 
nor shall extra payment be made either for any extra material or labour involved in 
forming such openings. For openings exceeding 40 square decimetre in area, 
deduction in measurements shall be made but extra payment will be made for any 
extra material or labour involved in making such openings. 

v. Rate 

The rate shall include the cost of all the materials and labor involved in all the 
operation described above including scaffolding etc, if any required. 

b. 20mm Mineral Fibre Ceiling Tile 

General specification for providing and fixing mineral fibre false ceiling tiles item to 
be same as mentioned in para i. to v. of para a. above except the thickness of 
mineral fibre tile will be 20 mm and NRC value 0.7. 

c. 16mm Antimicrobial Ceiling Tile 

General specification for providing and fixing 16 mm thick beveled tegular mineral 
fibre false ceiling tiles item to be same as mentioned in para i. to v. of para a. above 
except the tile will be Anti-microbial false ceiling tiles. 
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d. 20mm Mineral Fibre Ceiling Tile 

General specification for providing and fixing mineral fibre false ceiling tiles item to 
be same as mentioned in para i. to v. of para a. above except the thickness of 
mineral fibre tile will be 20 mm and NRC value 0.7. 
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e. 16mm Antimicrobial Ceiling Tile 

General specification for providing and fixing 16 mm thick beveled tegular mineral 
fibre false ceiling tiles item to be same as mentioned in para i. to v. of para a. above 
except the tile will be Anti-microbial false ceiling tiles. 
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9. LIGHT WEIGHT CALCIUM SILICATE FALSE CEILING TILES 

a. 15mm Tegular edged light weight calcium silicate  false ceiling tiles 

i. Material 

15 mm thick tegular edged light weight calcium silicate false ceiling tiles with 
integral densified calcium silicate reinforced with fibre and natural filler false ceiling 
tiles of Size 595x595 mm of approved texture, design and patterns having NRC 
(Noise Reduction coefficient) of 0.50 (minimum) as per IS 8225:1987, Light 
reflectance of 85% (minimum). Non combustible as per BS: 476 (part-4), fire 
performance as per BS:476 (part 6 &7), humidity resistance of 100%, thermal 
conductivity <0.043 W/mK as per ASTM 518:1991.The tests shall have average 
density of 370 kg/m3 (minimum) as per ECBC code 2007. The tile shall be primer 
coated on both sides and the fair surface shall be having a factory finish in two coats 
of white dispersion type solvent free paint. 

ii. Frame 

The frame work shall consist of G.I. ' T ' Sections for Main runners 24x38x3000mm 
length, Cross runners of 24x32x1200mm & 24x32x600mm size, 0.33 mm thickness as 
specified in the item with galvanisation of 120 gsm (minimum) and perimeter wall 
angle of 0.40mm (minimum) thick gauge having equal flanges of size 24x24mm 
made from precoated G.I. Coil length of 3.0m fixed to the wall with the help of 
plastic rawl plugs at 450mm centre to centre with 40mm long dry wall SS screws. 
The frame work shall be executed in a manner so as to form a grid of 600x600mm as 
specified in the item. 

iii. Fixing of Ceiling Tiles 

The frame work shall be suspended from ceiling by L shape level adjuster hangers 
made of G.I. Of size 85x25x25x2mm having die cut slit for sliding into main T section, 
also having precut hole so that 6mm fully threaded MS rod length upto 1000mm 
goes through it and pierces into M6 dash fasteners (Galvanising of 80 gsm minimum) 
of 6 mm dia 50mm long, fixed to the slab and then tightened with check nuts, 
subsequently the bottom of 6 mm rod will be tightened with check nuts for 
adjusting the line & level. The tile shall be laid on 24x32mm wide T section flanges 
colour white having rotary stitching on all T sections i.e. the main runner, 1200 mm 
& 600 mm cross Tees with a web height of 32 mm and load carrying capacity of 
7.57Kgs/m2. 

iv.  Measurements 

Length and breadth of superficial area of the finished work shall be measured 
correct to a centimetre. Area shall be calculated in square meter correct to two 
places of decimal. No deduction will be made to openings of areas upto 40 square 
decimeter nor shall extra payment be made either for any extra material or labour 
involved in forming such openings. For openings exceeding 40 square decimetre in 
area, deduction in measurements shall be made but extra payment will be made for 
any extra material or labour involved in making such openings. 

v. Rates 

The rate shall include the cost of all the materials and labor involved in all the 
operation described above including scaffolding etc, if any required. 

b. 15mm thick integral densified micro edged light weight calcium silicate false ceiling 
tiles 
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i. Material 

15mm thick integral densified micro edged light weight calcium silicate false ceiling 
tiles with integral densified calcium silicate reinforced with fibre and natural filler 
false ceiling tiles of Size 595x595 mm of approved texture, design and patterns 
having NRC (Noise Reduction coefficient) of 0.50 (minimum) as per IS 8225:1987, 
Light reflectance of 85% (minimum). Non combustible as per BS: 476 (part-4), fire 
performance as per BS:476 (part 6 &7), humidity resistance of 100%, thermal 
conductivity <0.043 W/mK as per ASTM 518:1991.The tests shall have average 
density of 370 kg/m3 (minimum) as per ECBC code 2007. The tile shall be primer 
coated on both sides and the fair surface shall be having a factory finish in two coats 
of white dispersion type solvent free paint. 

ii. Frame 

The frame work shall consist of G.I. ' T ' Sections of 25 micron hot dipped galvanised 
iron section of 0.40mm thick on Silhouette profile, rotary stitched double webbed 
white with 6mm reveal profile (white/black) compromising of Main runners 
15x42x3000mm length, Cross runners of 15x42x1200mm & 15x42x600mm size to 
form grid module of size 600x600mm. Galvanised iron perimeter wall angle of size 
22x19x0.4mm of length 3000mm to be fixed on periphery wall/partition with the 
help of plastic rawl plugs at 450mm C/C and 40mm long dry wall SS screws. The 
work shall be carried out as per specifications, drawing and as per direction of 
Engineer-in-Charge. 

iii. Fixing of Ceiling Tiles 

The frame work shall be suspended from ceiling by L shape level adjuster hangers 
made of G.I. Of size 85x25x25x2mm having die cut slit for sliding into main T section, 
also having precut hole so that 6mm fully threaded MS rod length upto 1000mm 
goes through it and pierces into M6 dash fasteners (Galvanising of 80 gsm minimum) 
of 6 mm dia 50mm long, fixed to the slab and then tightened with check nuts, 
subsequently the bottom of 6 mm rod will be tightened with check nuts for 
adjusting the line & level. The tile shall be laid on 15x42mm wide T section flanges 
colour white having rotary stitching on all T sections i.e. the main runner, 1200mm & 
600mm cross Tees with a web height of 42 mm and load carrying capacity of 
7.57Kgs/m2. 

iv. Measurements 

Length and breadth of superficial area of the finished work shall be measured 
correct to a centimetre. Area shall be calculated in square meter correct to two 
places of decimal. No deduction will be made to openings of areas upto 40 square 
decimeter nor shall extra payment be made either for any extra material or labour 
involved in forming such openings. For openings exceeding 40 square decimetre in 
area, deduction in measurements shall be made but extra payment will be made for 
any extra material or labour involved in making such openings. 

v. Rates 

The rate shall include the cost of all the materials and labor involved in all the 
operation described above including scaffolding etc, if any required. 
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15mm Tegular/integral densified micro edged Light weight calcium silicate false ceiling tiles 
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10. SAMPLES OF MATERIALS:  

a. Sample of all materials/ fittings and fixture to be used in the work such as doors, 
windows, tiles, sanitary, water supply, drainage fittings and fixtures shall be submitted 
well in advance by the contractor for approval from the Engineer-in charge of work in 
writing before placing orders for the entire quantity required for completion of work. 
Samples approved by the EIC shall be kept in Sample Room under the charge of 
Engineer-in-Charge and shall retain till completion of work. 

b. Finished items in respect of typical portion of works of repetitive nature such as typical 
room, toilet, railing, door, window or any other work desired by the engineer-in- charge 
shall be prepared by the contractor to the satisfaction of Engineer-in – charge and got 
approved from him in writing before the commencement of these items for the entire 
work. 

c. The requirements for preparation of samples shall be observed and fulfilled by the 
contractor well in advance to avoid any detriment to the general progress of work. In 
other words, this will not be allowed to have any effects on the general progress of 
work or on any of the terms and conditions of the contract. No claims of any kind 
whatsoever including the claims of extension of time will be entertained due to the 
incorporation of this requirement.  

 

11. VARIATION IN CONSUMPTION OF MATERIALS:  

The variation in consumption of material shall be governed as per CPWD specification and 
clauses of the contract to the extent applicable. 

 
12. MISCELLANCEOUS:  

Materials manufacture by reputed firms and approved by Engineer – in charge shall only be 
used. Only articles classified as “First Quality” by the manufactures shall be used unless 
otherwise specified. Preference shall be given to those articles which bear ISI certification 
marks. In case articles bearing ISI certification marks are not available the quality of sample 
brought by the contractor shall be judged by the standards laid down in the latest CPWD 
specifications. For items not covered by the latest CPWD specification, relevant ISI 
standards shall apply. 

 
13. TESTS: 

a. Materials brought at site of work shall not be used in the work before getting 
satisfactory test results for Mandatory tests as per relevant provisions in Latest CPWD 
Specifications for works. Normally, part rate payment shall be allowed in the running 
account bills only if the materials are tested and test results are found to be satisfactory 
to by the Engineer-in-charge. These tests shall be got done from laboratories approved 
by Engineer-in - charge or the laboratory set up by the contractor at site as per 
directions of Engineer-in - charge.  

b. The Engineer-in - charge of work shall check the test results and satisfy himself before 
allowing any payment in the running /final bill. 
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CHAPTER B 

SPECIAL CONDITIONS FOR ELECTRICAL SERVICES 

 1.0  GENERAL 

The design and workmanship shall be in accordance with the best engineering practices, to 
ensure satisfactory performance and service life. The requirement offered by the contractor 
shall be complete in all respects. Any materials or accessories which may not have been 
specifically mentioned, but which are usual and necessary for the satisfactory and trouble free 
operation and maintenance of the equipment shall be provided without any extra cost of the 
purchaser. This shall also include spares for commissioning of the equipment. 

2.0   The contractor shall obtain all sanctions (electrical loads, approval of drawing/ ESS/ D.G.’s 
estimator/ approval of meter room etc. from the concerned authorities and permits required 
for the electrical installation work. All actual fee payable in this regard will be reimbursed 
against receipt/documentary evidence. On completion of work, the contractor shall obtain NOC 
from SEB & Director of Safety of the concerned state; a copy of the same shall be delivered to 
HITES. Contractor shall be responsible for handing over to SEB and other authorities shall be 
responsibility of contractor till commissioning and getting electricity in the complex. 

The HITES shall have full power regarding the materials or work got tested by independent 
agency at the electrical contractor’s expenses in order to prove their soundness and adequacy. 
The contractor will rectify the defects/suggestions pointed out by HITES/ independent agency 
at his own expenses.   

The installation shall comply in all respects with the requirements of Indian Electricity Act 1910, 
Indian Electricity Rules (IER) 1956 and other related Laws and Regulations as amended up to 
date, thereunder and special requirements, if any, of the State Electricity Boards etc. The bidder 
is liable to furnish the list of authorized licensed persons/ employed/deputed to carry out the 
works/perform the assigned duties to fulfill the requirement of Rule No.3 of IER 1956 as 
amended up to date. 

3.0  DRAWINGS 

i) The list of drawings along with these specifications is given in Annexure.  These drawings are 
meant to give general idea to bidder regarding the nature of work covered by these 
specifications. 

ii) Any information/data shown/not shown in these drawings shall not relieve the contractor of 
his responsibility to carry out the work as per the specifications. Additional information 
required by the bidder/tenderer for successfully completing the work shall be obtained by him. 

iii)  Shop Drawings 

The contractor shall prepare detailed coordinated electrical shop drawing indicating 
lighting/lighting fixtures, convenience outlets, D.G.’s, H.T., Transformer, M.V. Panel 
Boards/Relay Panel, PCC, DB’s, Rising Mains, Cable Schedule with other relevant services and 
submit to the HITES for approval or the Engineer-in-Charge before commencing the work. The 
shop drawings shall indicate all setting out details and physical dimensions of all components 
with wiring and cable details including system operating write up in the system i.e. 33 KV Panel 
Board, Control and Relay Panel Package Substation, D.G.’s, PCC’s, MCC’s, cable schedule and 
routes, manhole trap and fixing details as well as for conduit indicating run and size of 
wire/cables, outlet/pull/junction boxes etc. with fixing details etc. for the above mentioned 
work.  All work shall be carried out on the approval of these drawings. However, approval of 
these drawings do not relieve the contractor of his responsibility for providing maintenance 
free and fool proof system including any missing component/accessories to meet with the 
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intent of the specifications. Contractor will submit 2 prints for preliminary approval and finally 
six prints for distribution. 

iv) Completion Drawings/As Built Drawings 

On completion of the work and before issue of certificate of virtual completion, the contractor 
shall submit to the HITES 4 sets along with soft copy of ‘As Built’ drawings (in AutoCAD & PDF 
format) of the work along with 01 Nos. cloth tracing originals including write up (trouble 
shooting, installation, operation and maintenance manual with instructions) incorporating all 
such changes and modifications during engineering and execution along with warrantee & 
guarantee certificates from manufacturers.  

These drawings must provide: 

 Run and size of conduit, inspection and pull boxes including routing and locations. 

 Number and size of conductor in each conduit. 

 Locations and rating of sockets and switches controlling the light and power outlet. 

 A complete wiring diagram as installed and schematic drawings showing all connections 
in the complete electrical system. 

 Location of outlets of various services, junction boxes, light fixtures. 

 Location of all earthing stations route and size of all earthing conductors. 

 Layout and particulars of all cables. 

 Location and details of PCC’s, MCC’s, Feeder Pillars, capacitor control panels, PLC D.G. 
set panel, UPS panel, and relay panels with description detailed control wiring diagram. 

 Location of transformer and its details and control wiring diagram. 

 Location of Hume pipe and manhole including HT/LT cable layout and scheduling. 

 Location of D.G.’s, exhaust and auxiliary equipment with schematic drawings. 

 Layout of cable trays with support and their fixing details. 

 Location of all earthing station, route and size of all earthing conductor. 

 Layout and particulars of rising mains with fixing details. 

v) Position of HT/LT Switch Boards/Transformer & D.G.’S 

The recommended position of the switch boards, transformer & D.G.’s as shown on the layout 
drawings will be adhered to as far as practicable.   

The contractor shall submit 2 sets of samples of each type of accessories and apparatus, 
proposed to be used in the installation at site for approval (drawings or samples) as required 
shall be submitted by contractor and the choice of selection out of the approved list lies with 
the HITES. For all non-specified items, approval of the HITES shall be obtained prior to 
procurement of the same. HITES shall in no way be liable for rejection of the any material due 
to poor quality, poor workmanship, poor material etc. 

4.0  MANUFACTURER’S INSTRUCTIONS 

Where manufacturers have furnished specific instructions, relating to the material/equipment 
to be used on this job, covering points not specifically mentioned in this document, 
manufacturers’ instructions should be followed. 

5.0  MATERIALS AND EQUIPMENT 

All the materials and equipment shall be of the approved make and design. Unless otherwise 
called for any approval by HITES’s Engineer-in-Charge, only the best quality materials and 
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equipment shall be used. 

The contractor shall fill in the data sheet for capital equipment as attached elsewhere in this 
document. The Material/Equipment shall be rejected due to not giving / filling in the details of 
the said equipment. 

6.0  GENERAL DETAILS  

6.01 Space Heaters & Lighting. 

One of more adequately rated heaters thermostatically controlled with On-Off switch and fuse 
shall be provided to prevent condensation in any panel compartment. The heaters shall be 
installed in the lower portion of the compartment and electrical connections shall be made 
from below the heaters to minimize deterioration of supply wire insulation. The heaters shall be 
suitable to maintain the compartment temperature to prevent condensation. CFL lamp shall be 
provided in any panel compartment.  

6.02 Fungistatic Varnish 

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on 
parts, which may be subjected or predisposed to the formation of fungi due to the presence or 
deposit of nutrient substances. The varnish shall not be applied to any surface of part where the 
treatment will interfere with the operation or performance of the equipment. Such surfaces or 
parts shall be protected against the application of the varnish. 

6.03 Ventilation Opening 

In order to ensure adequate ventilation, compartments shall have ventilation openings 
provided with fine wire mesh of brass to prevent the entry of insects and to reduce to a 
minimum the entry of dirt and dust. Outdoor compartment openings shall be provided with 
shutter type blinds. 

6.04 Degree of Protection 

The enclosures of the Control Cabinets, Junction Boxes and Marshalling Boxes, Panels etc. to be 
installed shall provide degree of protection as called for in specification / BOQ whenever it is 
not mentioned it shall be as given below. 

 Installed out door: IP-55. 

 Installed indoor in air-conditioned area: IP-52. 

 Installed in covered area: IP-52. 

 Installed indoor in non-air-conditioned area where possibility of entry of water is 
limited: IP-42. 

 For L.T. switchgear (AC and DC distribution boards): IP-52. 

The degree of protection shall be in accordance with IS: 13947 (Part-I)/IEC-947 (Part-I).  Type 
test report for degree of protection test, on each type of the box shall be submitted for 
approval. 

6.05 Rating Plates, Name Plates and Labels 

Main PCC, PCC’s, MDB and auxiliaries items installed in the building are to permanently attach 
to it in a conspicuous position. A rating plate of non-corrosive material with engraved 
manufacturer’s name, year of manufacture, equipment name, type or serial number together 
with details of the loading conditions of equipment in question has been designed to operate 
and such diagram plates as may be required by the purchaser. The rating plate of each 
equipment shall be according to IEC requirement. 

All such nameplates, instruction plates, rating plates shall be bilingual with Hindi inscription first 
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followed by English. Alternatively two separate plates one with Hindi and the other with English 
inscriptions may be provided. 

6.06 First Fill of Consumables, Oil and Lubricants 

All the first fill of consumables such as oils, lubricants, filling compounds, touch up paints, 
welding/soldering/brazing material for all copper/G.I. earthing and essential chemicals etc. 
which will be required to put the equipment/scheme covered under the scope of the 
specifications, into successful operation, shall be furnished by the Contractor unless specifically 
excluded under the exclusions in these specifications and documents. 

7.0  DESIGN IMPROVEMENTS 

The bidder shall note that the equipment offered by him in the bid only shall be accepted for 
supply. If for any reason, Contractor wishes to deviate from specification, prior permission from 
HITES will be sought. 

If any such agreed upon change is such that if affects the price and schedule of completion, the 
parties shall agree in writing as to the extent of any change in the price and/or schedule of 
completion before the Contractor proceeds with the change.  Following such agreement, the 
provision thereof, shall be deemed to have been amended accordingly in the specification.  

8.0  QUALITY ASSURANCE PROGRAMME 

To ensure that the equipment and services under the scope of this Contract whether 
manufactured or performed within the Contractor’s works or at his sub-contractor’s premises 
or at the Purchaser’s site or at any other place of work are in accordance with the 
specifications, the Contractor shall adopt suitable quality assurance programme to control such 
activities at all points necessary. Such programme shall be outlined by the Contractor and shall 
be finally accepted by the Purchaser after discussions before the award of Contract. A quality 
assurance programme of the contractor shall generally cover the following: 

 His organization structure for the management and implementation of the proposed 
quality assurance programme. 

 Documentation control system. 

 Qualification data for bidder’s key personnel. 

 The procedure for purchases of materials, parts components and selection of sub-
contractor’s services including vendor analysis, source inspection, incoming raw 
material inspection, verification of material purchases etc. 

 System for shop manufacturing and site erection controls including process controls 
and fabrication and assembly control. 

 Control of non-conforming items and system for corrective actions. 

 Inspection and test procedure both for manufacture and field activities. 

 Control of calibration and testing of measuring instruments and field activities. 

 System for indication and appraisal of inspection status. 

 System for quality audits. 

 System for authorizing release of manufactured product to the Purchaser. 

 System for maintenance of records. 

 System for handling storage and delivery.   
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 A quality plan-detailing out the specific quality control measures and procedures 
adopted for controlling the quality characteristics relevant to each item of equipment 
furnished and/or services rendered. 

The Purchaser or his duly authorized representative reserves the right to carry out quality audit 
and quality surveillance of the system and procedure of the Contractor/his Vendor’s quality 
management and control activities. 

9.0  QUALITY ASSURANCE DOCUMENTS 

The Contractor shall be required to submit the following Quality Assurance Documents within 
three weeks after dispatch of the equipment. 

 All Non-Destructive Examination procedures, stress relief and weld repair procedure 
actually used during fabrication and reports including radiography interpretation 
reports. 

 Welder and welding operator qualification certificates. 

 Welder’s identification list, listing welders and welding operator’s qualification 
procedure and welding identification symbols. 

 Raw material test reports on components as specified by the specification and/or 
agreed to in the quality plan. 

 Stress relief time temperature charts/oil impregnation time temperature charts. 

 Factory test results for testing required as per applicable codes/mutually agreed quality 
plan/standards referred in the technical specification. 

 The quality plan with verification of various customer inspection points (CIP) as 
mutually and methods used to verify the inspection and testing points in the quality 
plan were performed satisfactorily. 

10.0 INSPECTION, TESTING AND INSPECTION CERTIFICATE 

 The HITES or duly authorized representative shall have at all reasonable times free 
access to the Contractor/ Manufacturer’s premises or works and shall have the power 
at all reasonable times to inspect and examine the materials and workmanship of the 
works during its manufacture or erection, if part of the works is being manufactured or 
assembled at other premises or works, the Contractor shall obtain permission to inspect 
as if the works were manufactured or assembled on the Contractor’s own premises or 
works. Inspection may be made at any stage of manufacture, dispatch or at site at the 
option of the Purchaser and the equipment if found unsatisfactory due to bad 
workmanship or quality, material is liable to be rejected. 

 All equipment being supplied shall conform to type tests and shall be subject to routine 
tests in accordance with requirements stipulated under respective sections.  Bidder 
shall submit the type tests reports for approval. The Contractor shall intimate the HITES 
the detailed programme about the tests at least three (3) weeks in advance in case of 
domestic supplies. If for any item type test is pending payment would be made on 
successful completion of type/routine test(s) actually carried out as per HITES 
instructions. 

 The Contractor shall give the HITES thirty (30) days written notice of any material being 
ready for testing. Such tests shall be to the Contractor’s account. The HITES, unless 
witnessing of the tests is virtually waived off, will attend such tests within thirty (30) 
days of the date of which the equipment is notified as being ready for test/inspection, 
failing which the Contractor may proceed with the test which shall be deemed to have 
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been made in the presence of HITES and he shall forthwith forward to the HITES duly 
certified copies of tests in triplicate. 

 The HITES shall within fifteen (15) days from the date of inspection as defined shall 
inform in writing to the Contractor of any objection to any drawings and all or any 
equipment and workmanship which in his opinion is not in accordance with the 
Contract. The Contractor shall give due consideration to such objections and make the 
necessary modifications accordingly. 

 When the factory tests have been completed at the Contractor’s or Sub-contractor’s 
works, the HITES shall issue a certificate to this effect within fifteen (15) days after 
completion of tests but if the tests are not witnessed by the HITES, the certificate shall 
be issued within fifteen (15) days of receipt of the Contractor’s Test certificate by the 
HITES. Failure of the issue such a certificate shall not prevent the Contractor from 
proceeding with the works. The completion of these tests or the issue of the certificate 
shall not bind the HITES to accept the equipment should, it, on further tests after 
erection, is found not to comply with the Specification. The equipment shall be 
dispatched to site only after approval of test reports and issuance of clearance by the 
HITES. 

 The contractor shall arrange all necessary instruction and testing facilities free of cost 
for this purpose including air travel, lodging and boarding expenses. 

 For tests whether at the premises or at the works of the Contractor or of any Sub-
Contractor, the Contractor except where otherwise specified shall provide free of 
charge such items as labour, materials, electricity, fuel, water, stores, apparatus and 
instruments as may be required by HITES or this authorized representative to carry out 
effectively such tests of the equipment in accordance with the Specification.   

 The inspection by HITES and issue of Inspection Certificate thereon shall in no way limit 
the liabilities and responsibilities of the Contractor in respect of the agreed quality 
assurance programme forming a part of the Contract. 

 The HITES will have the right of having at his own expenses any other tests(s) of 
reasonable nature carried out at Contractor’s premises or at site or in any other place in 
addition of aforesaid type and routine tests to satisfy that the material comply with the 
specifications. 

 The HITES reserves the right for getting any field tests not specified in respective 
sections of the technical specification conducted on the completely assembled 
equipment at site. The testing equipment for these tests shall be provided by the 
Contractor. 

11.0 TESTS 

11.01 Charging 

On completion of erection of the equipment and before charging, each item of the equipment 
shall be thoroughly cleaned and then inspected jointly by the HITES and the Contractor for 
correctness and completeness of installation and acceptability for charging, leading to initial 
pre-commissioning tests at Site.  The pre-commissioning tests to be performed as per relevant 
I.S. given and shall be included in the Contractor’s quality assurance programme. 

11.02 Commissioning Tests 

 The available instrumentation and control equipment will be used during such tests and 
the Contractor will calibrate all such measuring equipment and devices as far as 
practicable. However, unmeasurable parameters shall be taken into account in a 
reasonable manner by the Contractor for the requirement of these tests. The tests will 
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be conducted at the specified load points and as near the specified cycle condition as 
practicable. The Contractor will apply proper corrections in calculation, to take into 
account conditions, which do not correspond to the specified conditions. 

 All instruments, tools and tackles required for the successful completion of the 
Commissioning Tests shall be provided by the Contractor, free of cost. 

 Pre-commissioning test shall be carried out as per relevant IS and/or as specified in the 
relevant clause. 

 The Contractor shall be responsible for obtaining statutory clearances from the 
concerned authorities for commissioning of the equipment. However necessary fee 
shall be reimbursed by MoHFW on production of requisite documents. 

12.0 PACKAGING 

All the equipment shall be suitably protected, coated, covered or boxed and crated to prevent 
damage or deterioration during transit, handling and storage at Site till the time of erection.  
While packing all the materials, the limitation from the point of view of availability of Railway 
wagon/truck/trailer sizes in India should be taken account of the Contractor shall be 
responsible for any loss or damage during transportation, handling and storage due to improper 
packing. Any demurrage, wharfage and other such charges claimed by the transporters, 
railways etc. shall be to the account of the Contractor. HITES takes no responsibility of the 
availability of any special packaging/transporting arrangement. 

13.0 PROTECTION 

All coated surfaces shall be protected against abrasion, impact, discoloration and any other 
damages. All exposed threaded portions shall be suitably protected with either a metallic or a 
non-metallic protecting device. All ends of all valves and pipings and conduit equipment 
connections shall be properly sealed with suitable devices to protect them from damage. The 
parts which are likely to get rusted, due to exposure to weather should also be properly treated 
and protected in a suitable manner. 

14.0 FINISHING OF METAL SURFACES 

14.01 General 

All metal surfaces shall be subjected to treatment for anti-corrosion protection. All ferrous 
surfaces for external use unless otherwise stated elsewhere in the specification or specifically 
agreed, shall be hot-dip galvanized after fabrication.  High tensile steel nuts and bolts and spring 
washers shall be electro galvanized. All steel conductors used for earthing/grounding (above 
ground level) shall be galvanized according to IS: 2629. 

14.02 Hot Dip Galvanizing 

 The minimum weight of the zinc coating shall be 700 gm/sq.m and minimum thickness 
of coating shall be 85 microns.  

 The galvanized surfaces shall consist of a continuous and uniform thick coating of zinc, 
firmly adhering to the surface of steel. The finished surface shall be clean and smooth 
and shall be free from defects like discolored patches, bare spots, unevenness of 
coating, spelter which is loosely attached to the steel globules, spiky deposits, blistered 
surface, flaking or peeling off etc. The presence of any of these defects noticed on visual 
or microscopic inspection shall render the material liable to rejection. 

 After galvanizing drilling or welding shall be performed on the galvanized parts of the 
earthing materials.  Sodium dichromate treatment shall be provided to avoid formation 
of white rust after hot dip galvanization. 
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 The galvanized steel shall be subjected to six one minute dips in copper sulphate 
solution as per IS-2633. 

 Sharp edges with radii less than 2.5mm shall be able to withstand four immersions of 
the Standard Preece test. All other coatings shall withstand six immersions. The 
following galvanizing tests should essentially be performed as per relevant Indian 
Standards. 

- Coating thickness, 

- Uniformity of zinc, 

- Adhesion test, 

- Mass of zinc coating. 

 Galvanized material must be transported properly to ensure that galvanized surfaces 
are not damaged during transit. Application of zinc rich paint at site shall not be 
allowed. 

14.03 Painting 

 All sheet steel work shall be degreased, pickled, phosphate in accordance with the IS-
6005 “Code of practice for phosphating iron and sheet”. All surfaces which will not be 
easily accessible after shop assembly shall beforehand be treated and protected for the 
life of the equipment. The surfaces, which are to be finished painted after installation or 
require corrosion protection until installation, shall be shop painted with at least two 
coats of primer. Oil, grease, dirt and swaf shall be thoroughly removed by emulsion 
cleaning. Rust and scale shall be removed by pickling with dilute acid followed by 
washing with running water, rinsing with slightly alkaline hot water and drying. 

 After phosphating, thorough rinsing shall be carried out with clean water followed by 
final rinsing with dilute dichromate solution and oven drying. The phosphate coating 
shall be sealed with application of two coats of ready mixed, staving type zinc chromate 
primer. The first coat may be “flash dried” while the second coat shall be shoved. 

 Powder coating/electrostatic painting of approved shade shall be applied. 

 The exterior color of the paint shall be as per shade no.697 of IS-5 or as approved by 
Engineer-in-charge and inside shall be white or as approved by Engineer-in-charge. A 
small quantity of finishing paint shall be supplied for minor touching up required at site 
after installation of the equipments, if required. 

 In case the Bidder proposes to follow his own standard surface finish and protection 
procedures or any other established painting procedures like electrostatic painting etc. 
the procedure shall be submitted along with the Bids for HITES’s review and approval.  

15.0 HANDLING, STORING AND INSTALLATION 

 In accordance with the specific installation instructions as shown on manufacturer’s 
drawings or as directed by the Purchaser or his representative, the Contractor shall 
unload, store, erect, install, wire, test and place into commercial use all the equipment 
included in the contract. Equipment shall be installed in a neat, workmanlike manner so 
that it is level, plumb, square and properly aligned and oriented.  

 Contractor shall follow the unloading and transporting procedure at site, as well as 
storing, testing and commissioning of the various equipment being procured by him 
separately. Contractor shall unload, transport, store, erect, test and commission the 
equipment as per instructions of the manufacturer’s Engineer(s) and shall extend full 
co-operation to them. 
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 In case of any doubt/ misunderstanding as to the correct interpretation of 
manufacturer’s drawings or instructions, necessary clarifications shall be obtained from 
the HITES. Contractor shall be held responsible for any damage to the equipment 
consequent for not following manufacturer’s drawings/instructions correctly. 

 Where assemblies are supplied in more than the one section, Contractor shall make all 
necessary connections between sections. All components shall be protected against 
damage during unloading, transportation, storage, installation, testing and 
commissioning. Any equipment damaged due to negligence or carelessness or 
otherwise shall be replaced by the Contractor at his own expense. 

 The Contractor shall submit to the HITES every week, a report detailing all the receipts 
during the weeks.  However, the Contractor shall be solely responsible for any 
shortages or damages in transit, handling and/or in storage and erection of the 
equipment at Site.  Any demurrage, wharfage and other such charges claimed by the 
transporters, railways etc. shall be to the account of the Contractor. 

 The Contractor shall be fully responsible for the equipment/material until the same is 
handed over to the HITES in an operating condition after commissioning. Contractor 
shall be responsible for the maintenance of the equipment/material while in storage as 
well as after erection until taken over by HITES, as well as protection of the same 
against theft, element of nature, corrosion, damages etc. 

 The Contractor shall be responsible for making suitable indoor storage facilities, to store 
all equipment, which require indoor storage. 

 The words ‘erection’ and ‘installation’ used in the specification are synonymous.   

 Exposed live parts shall be placed high enough above ground to meet the requirements 
of electrical and other statutory safety codes. 

 The minimum phase to earth, phase to phase and section clearance along with other 
technical parameters for the various voltage levels shall be maintained as per relevant 
IS. 

16.0 PROTECTIVE GUARDS      

Suitable guards shall be provided for protection of personnel on all exposed rotating and/or 
moving machine parts. All such guards with necessary spares and accessories shall be designed 
for easy installation and removal for maintenance purpose. 

17.0 DESIGN CO-ORDINATION 

The Contractor shall be responsible for the selection and design of appropriate equipments to 
provide the best co-ordinated performance of the entire system. The basic design requirements 
are detailed out in this Specification. The design of various components, sub-assemblies and 
assemblies shall be so done that it facilitates easy field assembly and maintenance. 

18.0 DESIGN COORDINATION MEETING 

The Contractor will be called upon to attend design co-ordination meetings with the Engineer, 
and the HITES/ MoHFW during the period of Contract. The Contractor shall attend such 
meetings at his own cost at New Delhi or at mutually agreed venue as and when required and 
fully co-operate with such persons and agencies involved during those discussions. 

19.0 TOOLS AND TACKLES 

The Contractor shall supply with the equipment one complete set of all special tools and tackles 
for the erection, assembly, dis-assembly and maintenance of the equipments. 
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CHAPTER C  - TECHNICAL SPECIFICATIONS -ELECTRIFICATION 

SECTION – 1 : INTERNAL ELECTRICAL WORKS  

1. M.S Conduit 

All conduits shall be of heavy gauge solid drawn ERW welded manufactured out of 16 
(1.6mm) gauge MS Sheet up to 32mm dia and of 14 gauge (2 mm) for sizes higher than 
this. Both inner and outer surfaces shall be smooth without burrs, dents and kinks. 
Conduits shall be black stove enameled inside and outside. The cross section of 
conduit shall be uniform throughout. The welding shall be uniform such that welded 
joints do not yield when subjected to flattening test. Welded joint shall not break 
when threaded or bent at an angle. Conduit shall conform to specifications of IS: 9537 
(Part-II) and the capacity of conduits shall be in accordance with the standards and 
shall never be exceeded. The minimum size of the conduit shall be 20mm dia. Care 
shall be taken to ensure that all conduits are adequately protected while stored at site 
prior to erection and no damaged conduit shall be used. 

2. PVC Conduit 

All conduits shall be high impact rigid 2mm thickness PVC heavy duty type and shall 
comply with I.E.E. regulations for non-metallic conduit 2mm thick as per IS-9537/1983 
(Part-III).  All sections of conduit and relevant boxes shall be properly cleaned and 
glued by using epoxy resin glue and the proper connecting pieces.  Inspection type 
conduit fittings such as inspection boxes, drawn boxes, fan boxes and outlet boxes 
shall be M.S. or otherwise mentioned.  Conduit shall be terminated with adopter/PVC 
glands as required. 

3. Accessories 

Conduit accessories such as normal bends, unions, circular junction boxes and pull boxes, 
locknuts etc. shall be heavy gauge type and approved make. Conduit accessories shall 
conform in all respects to IS: 3837-1966 with latest amendment. Wherever several 
conduits are running together, adequately sized adoptable boxes common to all runs 
shall be used to avoid inserting inspection boxes in the individual run. Where it is 
necessary to segregate wiring metal filler shall be fixed with in the box. 

Conduits shall be laid before casting in the upper portion of a slab or otherwise, as may 
be instructed or in accordance with approved drawings, so as to conceal the entire run of 
conduits and ceiling outlet boxes. Vertical drops shall be buried in columns or walls. 
Wherever necessary, chases will be cut by the contractor with the help of chase cutting 
m/c or by hand.  Nothing extra shall be paid to the contractor on this account. In case of 
exposed brick/ rubble masonry work special care shall be taken to fix the conduit and 
accessories in position along with the building work. Sufficient depth of the chases will be 
made to accommodate the required number of conduits. The chase will be filled with 
cement, coarse sand mortar (1:3) and properly cured by watering for one week.  

If a chase is cut in an already finished surface the contractor shall fill the chase and finish 
it to match the existing finish. Contractor must not cut any iron bars to fix conduits. 
Conduits shall be kept at a minimum distance of 100mm from the pipes of other non-
electrical services. Where the conduit is to be embedded in a concrete member it shall be 
adequately tied to the reinforcement to prevent displacement during casting, conduits in 
chases shall be held by steel hooks of approved design at maximum of 100 cm centres. 
The embedding of conduits in walls shall be so arranged as to allow at least 12mm plaster 
cover the same. All threaded joints of conduit pipes shall be treated with some approved 
‘preservative compound’ to secure protection against rust. 
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 Suitable expansion joints fittings of approved make and design shall be provided at all 
the points where the conduit crosses the expansion joint in the building. (Preferably with 
Pilca metallic watertight conduits). Conduits shall cross at right angles of the joints only. 

Separate conduit shall be used for: 

a. Normal light, fan call bell  

b. 16 A power outlets  

c. Emergency Light Point 

d. Fire alarm System 

e. LAN/ Data Network 

f.  P.A. System 

g.  Telephone System 

h.  TV Network 

i.  Access Control System 

j.  Optical Fibre Cables (OFC)  

k.  Or any other services not mentioned here. 

Wiring for short extensions to outlets in hung ceiling or to vibrating equipments, motors 
etc. shall be installed in flexible conduits. Flexible conduits shall be formed from a 
continuous length of spirally wound interlocked wire steel with a fused zinc coating on 
both sides. The conduit shall be provided with approved type adoptor. A separate and 
accessible earth connection shall bond across the flexible conduit. 

Conduit runs on surfaces shall be supported with metal 1.2 mm thick saddles, which in 
turn are properly secured on to GI spacer to the wall or ceiling. Fixing screws shall be with 
round or cheese head and of rust proof materials. Exposed conduits shall be neatly run 
parallel or at right angles to the walls of the building and shall be painted in color 
matching the adjoining area. Unseemly conduit bends and offsets shall be avoided by 
using better appearance. Cross cover of conduits shall be minimum and entire conduit 
installation shall be clean and with good appearance. For surface work, the boxes shall be 
raised back pattern type, designed for use with distance saddles to give clearance of 6mm 
between the back of conduit and the fixing surface. 

Where conduits are run on steel work, they will be fixed by means of purpose made GI 
Caddy clips in manner meeting with the approval of the Engineer prior to the installation 
being carried out. Other methods of fixing may be agreed in special circumstances, but 
approval must first be obtained from the site engineer. 

The spacing of saddles shall be not more than 600mm centers for up to 32mm diameter 
conduits and at 750mm for conduit sizes of 40mm diameter and above in case of MS 
conduit and not more than 600 mm for PVC conduit. In addition, saddles shall be fixed at 
each side of any bend/Tee, or set at a distance of 200mm from the bend/Tee. The holes 
in the brickwork or concrete for fixing plugs shall be neatly drilled by means of a masonry 
drill of the appropriate size. 

All the GI sheet steel /passivated boxes used for housing switches, plugs, fan regulator 
etc. shall be five sided conforming to IS: 5133 Part I-1969. Suitable size of boxes shall be 
provided a minimum of 2 adjustable fixing lugs on vertical sides. Suitable earth terminal 
inside each box shall be provided. All fixing lugs shall be threaded to receive standard 
machined chromium plated brass screws. Sufficient number of knockouts shall be 
provided for conduit entry. Conduits carrying wires of different circuit can terminate in 
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common J.B having metal compartments. Necessary GI pull wires shall be inserted into 
the conduit for drawings wires. In case conduit pipe is required to cross any RCC beam 
special adopter boxes shall be provided for crossing & nothing shall be paid extra. 

Where conduits are used for non-air-conditioned space to air-conditioned space or into a 
fan chamber or duct, a junction box shall be installed to break the continuity of such 
conduit at the point of entry or just outside and conduit shall be sealed around the 
conductors. 

Particular care shall be taken during the progress of the work to prevent the ingress of 
dirt and rubbish such as plaster droppings into erected conduits. Conduit which has 
become so clogged shall be entirely freed from these accumulations or will be replaced. 
Screwed plastic or metal caps or turned wooden plugs shall be employed to protect all 
open ends. Plugs of waste wood, paper, cotton or other fibrous matter shall not be used. 
All unused conduit entries shall be blanked off in an approved manner and where 
conduits terminate in adaptable boxes, all removable box covers shall be firmly secured 
to provide complete enclosure. If considered necessary by the Engineer-in-charge, the 
conduits shall be swabbed out by drawing swabs of rag through the conduit to remove 
moisture prior to any cables being drawn in. 

All conduit installations must be completed and erected in their totality before they are 
wired and must be fully rewireable from outlets to distribution boards or trunking 
systems etc. to which they connect. No wiring of any part of the installation shall be 
commenced until instructions are received to do so by the Engineer-in-charge at such 
time as he is satisfied that the wiring will not be damaged due to building operations. 

Conduits shall be installed so that they are self-draining in the event of ingress of 
moisture due to condensation or any other reason. A suitable drainage hole shall be 
drilled at the bottom of the lowest conduit box in every 9-meter of horizontal run. 

PVC bush of good quality shall be used in each conduit termination in a switch box, draw 
box, lighting fixtures and circular junction boxes. 

Exposed conduits running above false ceilings shall be suitably clamped independently 
along with the dropped ceiling. Perforated straphangers or twisted attachment shall not 
be acceptable. In no case shall raceways be supported or fastened to other pipe for repair 
and maintenance. They shall be arranged symmetrically and in the cost compact design, 
in no way unduly criss-crossing each other. Proper spacing shall be maintained when two 
or more conduits run side by side. The layout of the pipes shall be co-ordinated with 
other services if any. The junction boxes and conduits used in hazardous areas shall be 
flameproof type with cast iron construction complete with threaded covers. The conduit 
of each circuit or section shall be completed before conductors are drawn in. The entire 
system of conduit after erection shall be tested for mechanical and electrical continuity 
throughout and permanently connected to earth conforming to the requirements by 
means of special approved type of earthing clamp efficiently fastened to conduit pipe in a 
workman like manner for a perfect continuity between the earth and conduit. 

The conduit system shall be so laid out that it will obviate the use of tees, elbows and 
sharp bends. No length of conduit shall have more than the equivalent of two-quarter 
bends from inlet to outlet. The conduit itself being given required smooth bend with 
radius of bends suiting to the site conditions but not less than 6 times overall diameter. 

Outlet boxes shall be of heavy-duty sheet steel installed as to maintain continuity 
throughout. These shall be so protected at the time of laying that no mortar finds its way 
inside during concrete filling or plastering. For fluorescent fittings, the outlet boxes heavy 
duty shall be provided 300mm off centre for a 1200mm fitting and 150mm off centre for 
a 600mm fittings or as per B.O.Q. 
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Draw boxes of ample dimensions shall be provided at convenient points to facilitate 
pulling of long runs of cables. They shall be completely concealed with MS covers flush 
with plasterwork painted to match the wall. These boxes will be as few as possible and 
located where found suitable by the HITES. 

4. Switch Boxes 

The switch boxes shall be zinc passivated & shall not be less than 18 SWG thick or shall be 
as called for in BOQ. It will be so designed that accessories could be mounted on integral 
pedestals or on adjustable flat iron mounting straps with tapped holes by brass machine 
screw. Leaving ample space at the back and on the sides for accommodating wires and 
check nuts at conduit entries. These shall be attached to conduits by means of check nuts 
on either side of their walls. These shall be completely concealed leaving edges flush with 
wall surfaces.  Earthing terminal inside box shall be provided. 

Moulded plate switches screw less as specified in item of work shall be provided. No 
timber shall be used for any supports. Boxes, which come within concrete, shall be 
installed at the time of casting.  Care shall be taken to fix the box rigidly so that its 
position is not shifted while concreting. 

5. Wiring 

All the wiring installation shall be as per IS: 732 with latest amendment. PVC insulated 
Fire Resistant (FR)/ Fire Resistant Low Smoke (FRLS) copper conductor cables as specified 
in bills of quantity shall be used for sub-circuit runs from the distribution boards to the 
points and shall be pulled into conduits. They shall be twisted copper conductors with 
thermoplastic insulations of 660/1100 volts grade. Colour Code for wiring shall be 
followed.  

Looping system of wiring shall be used, wires shall not be jointed. Where joints are 
unavoidable, they shall be made through approved mechanical connectors with prior 
permission of the HITES. No reduction of strands is permitted at terminations. No wire 
smaller than 1.5 sq.mm shall be used and shall be as per B.O.Q. Wherever wiring is run 
through trunkings or raceways, the wires emerging from individual distributions shall be 
bunched together with cable straps at required regular intervals. Identification ferrules 
indicating the circuit and DB number shall be used for submains sub-circuit wiring. The 
ferrules shall be provided at both end of each submain and sub-circuit. 

Where single-phase circuits are supplied from a three phase and a neutral distribution 
board, no conduit shall contain the wiring fed from more than one phase. In any one 
room in the premises where all or part of the electrical load consists of lights, fans and/or 
other single phase current consuming devices, all shall be connected to the same phase 
of the supply. Circuits fed from distinct sources of supply or from different distribution 
boards or through switches or MCBs shall not be bunched in one conduit. In large areas 
and other situations where the load is divided between two or three phase, no two 
single-phase switches connected to different phase shall be mounted within one box. 

All splicing shall be done by means of terminal blocks or connectors and no twisting 
connection between conductors shall be allowed. 

Industrial sockets shall be of moulded plastic BoQ and deeply recessed contact tubes. 
Visible scraping type earth terminal shall be provided. Socket shall have self-adjustable 
spring loaded protective cap. Socket shall have MCB/ELCB/RCCB as specified in the 
schedule of work. 

Maximum number of PVC insulated 650/1100 V grade/copper conductor cable 
conforming to IS: 694-1990. 
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Conduit size                20mm 25mm 32mm 40mm 50mm 60mm 

Wire size in 
sq.mm. 

S B S B S B S B S B S B 

1.50 7 5 12 10 20 14 - - - - - - 

2.50 6 5 10 8 18 12 - - - - - - 

4 4 3 7 6 12 10 - - - - - - 

6 3 2 6 5 10 8 - - - - - - 

10 2 - 4 3 6 5 8 6 - - - - 

16 - - 2 - 4 3 7 6 - - - - 

25 - - - - 3 2 5 4 8 6 9 7 

Notes: 

1) The above table shows the maximum capacity of conduits for a simultaneous 
drawing in of cables. 

2) The columns heads ‘S’ apply to runs of conduits which have distance not exceeding 
4.25 m between draw in boxes and which do not deflect from the straight by an 
angle of more than 15 degrees. The columns heads ‘B’ apply to runs of conduit which 
deflect from the straight by an angle of more than 15 degrees. 

3) Conduit sizes are the nominal external diametres. 

 

SECTION 2 -  TELEPHONE SYSTEM AND LAN WIRING 

1. Point Wiring for Telephone System  

 (a) The point wiring shall be carried out with telephones wires/cables, 2 pair, un-
armoured, PVC insulated and sheath, 0.51 mm dia annealed tinned copper 
conductor, conforming to ITD specification S/WS-113C armouring and outer sheath 
as per IS: 1554 (Part -I) in 25 mm steel conduit (one pair always remaining spare for 
one point). If more than one telephone point has to be provided at one point, multi-
core, un-armoured telephone cable shall be used (pairs required are equal to 2 x no. 
of points) in suitable size conduit.  If specifically mentioned in schedule of quantities, 
instead of ordinary PVC insulated telephone wire as specified above, UTP cable Cat – 
5 to be supplied & laid. 

The item includes providing and fixing/laying of conduit, switch boxes, socket for 
telephones connection and telephone wires/cables etc.. 

Minimum diameter of steel conduit for telephone wiring shall be 25 mm. 

 (b) The point shall commence from the main telephone tag box/sub tag box and would 
terminate at outlet box of point. Connection at both ends included in point wiring. 

 (c) Steel conduit, accessories, draw out boxes, switch boxes etc. shall be supplied & laid 
as per the details given at 2.0. 

 (d) Each telephone point shall have 1 no. flush type RJ11 telephone jack fixed on 3 mm 
thick, hylem sheet in MS outlet box (size 100 x 100 mm). More than one telephone 
socket outlet (maximum 2 nos.) can be fixed on one outlet box, provided these 
points are at one place and multi-pair (more than 2 pair) telephone cable has been 
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drawn to this point from tag box.  However if specified in schedule of quantities, 
telephone cord grid plate mounted outlet unit (RJ – 11) with moulded cover plate in 
recessed galvanised MS box to be provided. 

 (e) Joint in telephone wiring (between main tag box/sub tag box and outlet box of point) 
shall not be allowed and the contractor should bear the wastage of wire if resulted 
due to this special requirement of telephone system.  No looping in telephone 
system is allowed unless specifically shown in the drawing or instructed by site 
engineer in the drawing/instruction book. 

 (f) Telephone and computer data wiring can be drawn in the same conduit, provided 
after drawing wires, 50% of conduit cross sectional area is free. However 
independent PVC insulated telephone & data wire of suitable size shall be used for 
telephone and computer data. 

 (g) To identify each pair of multi-pair telephone wire/cable, PVC indication numbers 
shall be put on both end of pair just before termination. 

2. Point Wiring (Computer Data) 

 (a) The point wiring shall be carried out with data cable of 4 (FOUR) pairs (or as specified 
in schedule of quantities) un-armoured, PVC insulated and sheath, 0.50 mm dia 
annealed tinned copper conductor (CAT 5e or CAT 6 as specified in schedule of 
quantities), in suitable size conduit. 

The item includes providing and fixing/laying of conduit, switch boxes, socket for 
computer connection and data wires/cables etc  

Minimum diameter of steel conduit for telephone wiring shall be 25 mm. 

 (b) The point shall commence from the main junction box or sub junction box at floor of 
computer data system, and would terminate at outlet box of point. Connection at 
both ends of cable shall be carried out by purchaser. 

 (c) General specification for concealed/surface conduit system of telephone system 
(clause no. 5.1 (c), 5.1 (d) & 5.1 (g) shall be applicable for this system also. 

 (d) Joint in computer data cable (between junction box and outlet box of point) shall not 
be allowed and the contractor should bear the wastage of cable if resulted due to 
this special requirement of computer data system.  

3. Telephone Cable Work (Underground System) 

(a) The cable shall be suitable for telephone system of suitable pairs (as specified in 
schedule of quantities), steel armoured, PVC insulated and sheath, 0.51 mm dia 
annealed tinned copper conductor, conforming to ITD specification S/WS-113C 
armouring and outer sheath as per IS:1554(Part-I). All telephone cables for 
underground laying shall be jelly filled type. 

 (b) Specification for laying of telephone cable in underground system shall be same as 
for electrical system (clause no. 4.2,4.3,4.4 and 4.5 and the same shall be followed.  

4. Telephone Tag Boxes 

These shall be of KRONE type using insulation displacement technique in which there is 
no stripping or soldering of wire, of MS sheet 14 G with connector suitable for telephone 
connection. It shall have hinged MS sheet cover.  Tag box to be of sufficient size to not 
only accommodate required KRONES but also space for dressing of wires. 

5. Television Point Wiring 
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 (a) only steel conduit minimum 25mm dia shall be provided and laid for all tv wiring.  All 
specifications for conduting shall be same as mentioned above. 

 (b) Co-axial TV cable of single strand tinned copper conductor of diameter 0.80 mm, 
complete with metallic shield. Cable having signal loss less than 6 db per 100 Mts. for 
band 1 UHF should be provided and laid. 

 (c) One number TV wall outlet in suitable MS box should be fixed at  each receiving end. 

 (d) In each 25 mm dia conduit max. 2 nos. co-axial cables should be drawn. There should 
be the least possible number of bends in the conduit system. 

 (e) The samples of TV cable & wall outlet should be got approved before installing.  

(f)  Matter to be checked by contractor with purchaser, whether system of each TV point 
having its own TV antenna is there for the project or cable TV system having 
common antenna for project is to be followed. This shall be specially applicable if in 
the project residential quarters are also included. If  central cable TV system is their, 
necessary amplifier, tap-off, and splitters etc. to be provided as per detail drawings 
and schedule of quantities. 

6. Enhanced Category 5 UTP specifications 

a) The UTP shall be 4-pair, with 24 SWG solid or standard copper conductors. 

b) The UTP-based cabling system shall have a 160 MHz channel channel bandwidth  
over a maximum distance of 100m (328 ft) and a channel power sum attenuation-
to-crosstalk ratio (PSACR) of 9.6 dB@ 100 MHz using an interconnect or BIX cross 
connect configuration. 

c) The UTP-based cabling system shall use matched components from a single 
manufacturer, certified to deliver system performance over the lifetime of the 
application that the cabling system was originally designed to support. 

d) All component used in the UTP-based cabling system shall be warranted for a period 
of 5 years from date of installation against defects in materials and workmanship. 

e) The UTP-based cabling system shall comply with the following standards: 

Enhanced Category 5 – TIA/EIA Addendum 

Category 5 – ANSI/TIA/EIA-568, TIA/EIA TSB67 

Class D – CENELEC EN50173 

Class D – ISO/IEC 11801 

7. UTP Outlets 

a) The outlet UTP connection module and its optional cover shall be available in the 
following colors: grey, almond, white, black, orange, red, yellow, green, blue, purple 
and brown. 

b) The outlet UTP connection module shall be Power Sum rated, with a power Sum 
NEXT performance equal to or better than ANSI/TIA/EIA-568 Category 5 pair-to-pair 
NEXT performance specifications, and shall have a PS5 marking to indicate 
compliance. 

c) The eight-position outlet UTP connection module shall accommodation six-position 
modular plug cords without damage to either the cord or the module. 

d) It shall be possible to inspect and/or re-terminate the UTP cable at the outlet 
through front access at the face plate. 
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e) The faceplate housing the outlet UTP connection modules shall have aperture plugs 
to cover any unused openings in the faceplate. 

f) The faceplate housing the outlet UTP connection module in wall mounted single 
and dual-gang electrical boxes, utility poles and modular furniture (cubical) access 
points using manufacturer – supplied faceplates and/or adapters, equipped with 
front, side or angled-entry options for modular cords. 

8. UTP System Testing 

a) There are two primary field test parameters for an UTP-based end-to-end cabling 
system. These are continuity/wire mapping and a visual inspection, both to be 
performed by the vendor. 

b) Continuity/wire mapping is used to verify consistency pair-to-pin terminations at 
each end of a given cable. It also checks for faulty connections in the run. For each 
of the eight conductors in the cable, continuity/wire mapping indicates: 

 Continuity of the channel to the remote end. 

 Shorts between any two or more conductors. 

 Crossed pairs. 

 Reversed pairs. 

 Split pairs. 

 Any other wiring. 

LAN wiring shall be done with Category 6 (CAT 6) wire, if specifically asked for in 
BOQ. 

9. TELEPHONE TAG BLACK (TTB / IDF) 

CAT-5e (enhanced) unshielded twisted pair cable in MS conduit shall be used to have 
modern structured cabling network for telephone system, to have latest facilities for 
Internet and also data cabling. All the telephone Jack must terminated on RJ-11 jacks 
and installed onto a dual Jack faceplate. Telephone RJ-11 Jacks must be terminated 
with a BLACK Connector/Jack. 

For LAN CAT 6 UTP cables shall be used for interconnecting the RJ 45 outlets to 
Intermediate Switch (Hub) or directly to IT room, if the running length limit permits. 
These Intermediate switch shall be installed in a rack/cabinet and located in 
electrical room of the respective floors. Fibre Optic cable or CAT-6 UTP cable shall be 
used for backbone to interconnect the Intermediate switch to IT room’s Server rack, 
as per the design requirement of the specialised Vendor. All the Data Jack must 
terminated on an 8 wire, 8-position Jack. Each RJ-45 Data Connection will be 
terminated with a BLUE Data Jack 

Only conduit routing & wiring shall be provided by the Electrical contractor and the 
configuration & wiring shall be done by the Vendor for the IT Networking. 

EPABX system, with latest technology will be provided to provide Voice Mail & Call 
Accounting by costing of all calls made by telephones.  

A small cabinet for Low current services shall be provided at the false ceiling level to 
locate all the terminal points like Tel.Tag  block, tap-off box for MATV etc., for 
interconnecting all the low current outlets (jacks). Each tel. outlet shall be provided a 
separate wire from the room tag block. 
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Similarly one CAT-5e wire from the floor TTB/IDF shall be provided for each Tel. 
Outlet proposed.  

A Multi pair box as per BOQ Tel. Cable shall be laid from the Service gate to the 
Telephone switch room MDF for Direct lines from the Service provider. Some of the 
lines shall be bypassed to EPABX and shall be directly provided to Top management’s 
office & Telephone operators for direct communication to outside. Rest of the lines 
shall be routed through EPABX for the use of patrons & staff through extensions. The 
following area/desk shall have direct access to outside Tel. lines: 

a) Telephone Operator’s room 

b) Telephone Switch room 

c) Security room 

d) Fire officer room 

 

SECTION 4  - DISTRIBUTION BOARDS & MCBs 

1. General 

Distribution boards shall be Double Door, of standard make with MCBs as per approved 
make given. Distribution boards shall be constructed out of steel sheet all weld 
enclosure with double door IP42 protection and shall be powder coated. Ample 
clearance between the conductors of opposite pole, between conductors and sheet 
steel body shall be maintained in order to obviate any chance of short circuit. 
Removable conduits entry or knockouts plates shall be provided at top and bottom to 
facilitate drilling holes at site to suit individual requirements. Also on 
additional/separate adopter box of suitable length and size shall be provided to 
accommodate wires and cables. No. of conduits etc. and nothing shall be payable on 
this account. The MCBs shall be mounted on high-grade rigid insulating support and 
connected by electrolytic copper bus bars. Each incoming MCB isolator shall be 
provided with solderless cable sockets for crimping. Phase separation barriers made out 
of arc resistant materials shall be provided between the phases. Bus bars shall be colour 
coded for phase identification. 

Distribution boards shall be recessed in wall nitch or if required mounted on the surface 
of the wall with necessary clamp bolts etc. The mounting height shall not exceed 
1200mm from finished floor level. Distribution board shall be provided with proper 
circuit identification nameplate and danger sticker/plate as per requirements. 

All the distribution boards shall be provided with engraved nameplates with ‘lighting’, 
‘power’ or ‘UPS’ with DB Nos., as the case may be. Each DB shall be provided with a 
circuit list giving details of each circuit. All the outgoing circuit wiring shall be provided 
with identification ferrules giving the circuit number & phase. 

Each distribution board shall have a separate neutral connection bar and a separate 
earth connection bar mounted within the DB each having the same number of terminals 
as the total number of outgoing individual circuits from the distribution board. Conduit 
& cable armouring shall be bonded together & connected to the distribution board 
earth bar. 

Where oversized cables are specified due to voltage drop problems, it shall be 
contractors responsibility to ensure that satisfactory terminal arrangements are 
provided without an extra cost.  

2. Earth Leakage Circuit Breaker 
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ELCB shall be 4 pole 415 volts 50Hz, 30-300mA sensitivity. These shall be of approved 
make. The rating of the ELCB shall be as specified in BOQ. These shall be suitable for 
manual closing and opening and automatic tripping under earth fault circuit of 30-
300mA as specified in item of work. The enclosure of the ELCB shall be moulded from 
high quality insulating material. The material shall be fire retardent, anti-tracking, non-
hygroscopic, impact resistant and shall with stand high temperature.  All parts of 
switching mechanism shall be non-greasing, self-lubricating material so as to provide 
consistent and trouble free operation. Operation of ELCB shall be independent of 
mounting position and shall be trip free type. The RCCB shall be protected against 
nuisance tripping by protective device. 

3. Miniature Circuit Breaker 

a. The MCB shall be current limiting type and suitable for manual closing and opening and 
automatic tripping under overcurrent and short circuit. The MCB shall also be trip free 
type. 

b. Single pole/three pole versions shall be furnished as required. 

c. The MCB shall be rated for 10 KA/15 KA fault level. 

d. The MCB shall be suitable for its housing in the distribution boards and shall be suitable 
for connection at the outgoing side by tinned cable lugs and for bus-bars connection on 
the incoming side. 

e. The terminal of the MCBs and the open and close conditions shall be clearly and 
indelibly marked. 

f. The MCB shall generally conform to IS: 8828. -1996 

g. The MCB shall have 20,000 electrical operation upto 63A. 

h. The MCB shall have minimum power loss (Watts) as per I.S./ IEC. 
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CHAPTER  D 

TECHNICAL SPECIFICATION - HVAC 

 

1. GENERAL REQUIREMENTS 

 

The Special / Particular Instruction and Conditions of Contract as described in this 
document are intended to amplify the General conditions of Contract and shall be read 
in conjunction with specifications  of work, drawings and all other documents forming 
part of this Contract wherever the context so requires. The following clauses shall be 
considered as an extension and not in limitation of obligation of the Contractor. 

All expenses incurred by the contractor in connection with obtaining information or 
submitting his tender including is visits to the site or efforts in compiling the tender 
shall be borne by the contractor and no claims for reimbursement shall been tertained. 

Not-withstanding  the  sub‐division  of the  documents  into  separate  sections  and  
volumes every part of each shall be deemed  to be supplementary  to and 
complementary  of every other part and shall be read with and into the contract. 

Wherever it is mentioned in the specification, that the contractor shall perform certain 
work or provide certain facilities, it is understood that the contractor shall do so at his 
own cost. 

The obligation of Contractor in fulfillment of HVAC works are stated below: 

1. Procurement, fabrication and supply. 

2. Inspection and testing. 

3. Expediting and co‐ordinating with other agencies. 

4. Scheduling and Monitoring. 

5. Training the Clientin the Operation & Maintenance of the Plant. 

6. Erection, checking and testing. 

7. Commissioning. 

8. Carrying  out performance  tests to meet  the specification  requirement  and to the 
full satisfaction of CLIENT. 

9. Providing Guarantee, Maintenance during Guarantee/Defects Liability period&Final 
documentation. 

2. OUTDOOR UNITS 

The outdoor unit shall be factory assembled, weather proof casing, constructed from 
heavy gauge mild steel panels and coated with baked enamel finish. The unit should be 
completely factory wired, tested with all necessary controls:  

Each modular inverter outdoor shall be DC twin rotary compressor/ Scroll. 

1. In case of modular outdoor units, the 20 HP outdoor unit shall have at least 1 inverter 
compressor so arranged that the operation is not disrupted with failure of any 
inverter compressor and if one inverter compressor malfunctions, other continues to 
provide emergency operation smoothly till repair is affected. 
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2. It should also be provided with duty cycling for multiple inverter compressor 
switching starting sequence for better stability and prolonging equipment life. 

3. The outdoor unit shall be modular in design and should be allowed for side-by-side 
installation. 

4. The unit shall be provided with its own microprocessor control panel. 

5. The outdoor units should have anti-corrosion paint free base plate for easy mounting 
of unit. 

6. The machine must have a sub cool feature to use coil surface more effectively thru 
proper circuit/bridge so that it prevents the flushing of refrigerant from long piping 
due to this effect thereby achieving energy savings. 

7. The outdoor unit should be fitted with low noise, aero spiral design fan with aero 
fitting grill for spiral discharge airflow to reduce pressure loss and should be fitted 
with DC fan motor inverter type for better efficiency.  

8. The condensing unit shall be designed to operate safely when connected to multiple 
fan coil units. 

COMPRESSOR 

The compressor shall be highly efficient Rotary/ Scroll type and capable of inverter 
control.  The inverter compressor shall change the speed in accordance to the variation 
in cooling or heating load requirement: 

All outdoor units shall have multiple steps of capacity control to meet load   fluctuation 
and indoor unit individual control. All parts of compressor shall be sufficiently lubricated 
stock. Forced lubrication may also be employed. 

Oil heater shall be provided in the compressor casing. 

REFRIGERANT CIRCUIT 

The refrigerant circuit shall include liquid & gas shut-off valves and a solenoid valves at 
condenser end. 

The equipment must have in built refrigerant stabilization control for proper refrigerant 
distribution. 

All necessary safety devices shall be provided to ensure the safely operation of the 
system. 

Refrigerant shall be R410a or R 407. 

 

SAFETY DEVICES 

All necessary safety devices shall be provided to ensure safe operation of the system. 
Minimum requirements shall be high-pressure switch, fuse, fan drive overload 
protector, fusible plug, over load relay, overload protection for inverter.  

OIL RECOVERY SYSTEM 

Unit shall be equipped with an oil recovery system to ensure stable operation with  long 
refrigeration piping lengths. 

The system shall  be provided with oil balancing circuit to avoid poor lubrication. 
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3. INDOOR UNITS 

This section deals with supply, installation, testing, commissioning of various type of 
indoor units confirming to general specification and suitable for the duty selected. The 
type, capacity and size of indoor units shall be as specified in detailed Bill Of Quantities. 

All the indoor units such as Wall split unit, Cassette, ceiling suspended unit, etc., must 
have inbuilt drain pump provision, if inbuilt is not available, drain pump accessories 
must be provided. 

Indoor units shall be either ceiling mounted cassette type, or ceiling mounted ductable 
type or floor standing type or wall mounted type or other as specified in BOQ. Each unit 
shall have electronic control valve to control refrigerant flow rate respond to load 
variations of the room. 

The address of the indoor unit shall be set automatically in case of individual and group 
control. 

 In case of centralized control, it shall be set by remote controller. 

The fan shall be dual suction, aerodynamically designed turbo, multi blade type, 
statically & dynamically balanced to ensure low noise and vibration free operation of 
the system. The fan shall be direct driven type, mounted directly on motor shaft having 
supported from housing. 

The cooling coil shall be made out of seamless copper tubes and have continuous 
aluminum fins. The fins shall be spaced by collars forming an integral part. The tubes 
shall be staggered in the direction of airflow. The tubes shall be hydraulically/ 
mechanically expanded for minimum thermal contact resistance with fins. Each coils 
shall be factory tested at 21kg/sqm air pressure under water. 

Unit shall have cleanable type filter fixed to an integrally moulded plastic/ Aluminium 
frame. The filter shall be easily serviceable. 

 

CEILING MOUNTED CASSETTE TYPE UNIT (MULTI FLOW TYPE) 

The unit shall be ceiling mounted type. The unit shall include pre-filter, fan section and 
DX-coil section. The housing of the unit shall be powder coated galvanized steel. The 
body shall be light in weight and shall be able to suspend from four corners. 

Unit shall have an external attractive panel for supply and return air. Unit shall have 
four way supply air grilles on sides and return air grille in center. 

Each unit shall have high lift drain pump, fresh air intake provision. 

Low gas detection system and very low operating sound. 

All the indoor units regardless of their difference in capacity should have same 
decorative panel size for harmonious aesthetic point of view. It should have provision of 
connecting branch ducts.    

 
CEILING MOUNTED DUCTABLE TYPE UNIT 

Unit shall be suitable for ceiling mounted type. The unit shall include pre filter, fan 
section & DX coil section .The housing of unit shall be light weight powder coated 
galvanized steel. The unit shall have high static fan for Ductable arrangement.Each unit 
shall have high lift drain pump, fresh air intake provision. 
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CEILING SUSPENDED TYPE 

Unit shall be suitable for ceiling suspended arrangement below false ceiling. 

The unit include pre filter, fan section & DX coil section. The housing of unit shall be 
light weight powder coated galvanized steel.Each unit shall have high lift drain pump, 
fresh air intake provision. 

 

HIGH WALL MOUNTED UNITS 

The units shall be wall-mounted type. The unit includes pre filter, fan section & DX coil 
section. The housing of unit shall be light weight powder coated galvanized steel. 

Unit shall have an attractive external casing for supply and return air. 

Each unit shall have high lift drain pump, fresh air intake provision. 

 
FLOOR STANDING TYPE 

Unit shall be suitable for floor standing arrangement. The unit include pre filter, fan 
section & DX coil section. The housing of unit shall be light weight powder coated 
galvanized steel. 

Each indoor unit shall have computerized PID control for maintaining design room 
temperature. Each unit shall be provided with microprocessor thermostat for cooling 
and heating. 

Each unit shall be with wired LCD type remote controller. The remote controller shall 
memorize the latest malfunction code for easy maintenance. The controller shall have 
self-diagnostic features for easy and quick maintenance and service. The controller shall 
be able to change fan speed and angle of swing flap individually as per requirement. 

 

4. REFRIGERANT PIPING, INSULATION& CONTROL CABLING 

All refrigerant piping system shall be seamless copper pipe 18 gauge up to 19.1 mm and 
hard drawn copper pipe of 1 mm wall thickness beyond 19.1 mm. All fittings shall be 
copper. The piping shall be carried out following good engineering practice, and shall be 
neatly and adequately supported at intervals not exceeding 2500 mm.  

The bends shall be preferably of long radius bends. 

The piping shall be complete with charging connections, suction line insulation, and all 
other items reasonably considered necessary. 

Before joining any piping, the internals shall be thoroughly cleaned, by passing a cloth 
by means of a cable or wire, through the entire length. The piping shall be continuously 
kept clean during erection. After the joints are constructed, the entire system shall be 
blown with dry nitrogen. 

Contol Cable must be looped between the indoor units and connected to the outdoor 
machine, then all the outdoor machines are looped then connected to the central 
remote controller. The looping must be done with 2x1.0sqmm copper wire in a PVC 
conduit, taken all along the refrigerant line. 

The piping quantities indicated in the Schedule are only approximate and for the 
purpose or proper evaluation of the tenders. It will be the responsibility of the tendered 
to design the entire piping system, utilizing only those piping indicated under the 
Schedule. 
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All piping supports shall be adequately designed and shall have anchor fasteners, 
vibration isolators etc. 

Elastomatic Nitrile rubber insulation of 19mm thickness shall be provided for the 
refrigerant lines. To protect this insulation, the same shall be covered with poly shield 
coating with at least two coats of resin and hardener. Fibreglass tape shall be helically 
wound over this and further shall have two coats of finish resin for smooth finish. 

Drainpipes shall be with suitably sized PVC pipes and insulated with 6 mm thick 
Elastomatic Nitrile Rubber. 

U traps, wherever required, shall be provided for the drainpipe 

The whole of the liquid and suction refrigerant lines including all fittings, valves and 
strainer bodies, etc. shall be insulated with 19mm /13 mm thick elastomeric nitrile 
rubber as specified in BOQ. 

Drain pipes carrying condensate water shall be insulated with 6 mm thick elastomeric 
nitrile rubber insulation.    

For proper drainage of condensate, U Trap shall be provided in the drain piping 
(wherever required). All pipe supports shall be of pre fabricated & pre painted slotted 
angle supports, properly installed with clamps etc. 
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RENOVATION AND MODIFICATION OF SURGERY SEMINAR HALL (BLALOCK THEATRE) IN 2ND FLOOR 
AND MEDICINE SEMINAR HALL IN 3RD FLOOR,  AT HOSPITAL BLOCK, JIPMER, PUDUCHERRY 

 
 
 

CHAPTER  E 

List of Approved Makes of Materials 
 

Note:- 

1. The Contractor shall procure and submit to the Engineer-in-Charge, samples of various 
materials for all the works, for approval. Nothing extra shall be payable on this account. 

2. The contractor will use one of the approved makes as approved by the HITES / Engineer 
-in-charge. 

3. In case of different quality / pattern of same make, the pattern/ quality shall be 
approved by the HITES / Engineer – in – charge. 

4. All the items included in the list or otherwise to be used in the work should conform to 
CPWD and relevant BIS specifications / relevant codes, as applicable. 

5. If any item is missing in the above list, its make will be decided by the HITES./ Engineer –
in-charge.  

6. If any major equipment is using a small component of make other than that given as a 
standard component with the equipment, the same shall be accepted. 

7. Similar Makes for the same items may be used for all the subheads. 
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