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SECTION -1 

INTENT, SYSTEM DESCRIPTION, DESIGN CRITERIA AND SCOPE 

1.0 INTENT OF SPECIFICATION 

1.1 This specification covers design, manufacture, inspection, testing at bidder's and/ or his sub vendor’s 

work(s), packing, transportation upto port, erection, testing and commissioning, final painting and 

carrying out acceptance tests at site and guarantee for two (2) years of Ventilation System as 

detailed in this section and in various other sections of this specification for Gas Insulated 

Switchyard (GIS) Building, GIS of 2 x 60 MW VYASI Hydro Electric Project, Uttarakhand. 

Receipt, unloading and storage of all components shall be excluded from bidder’s scope. 

1.2 The requirement(s) specified under 'SECTION 2, SECTION 3, SECTION 4' and 'SECTION 5' of this 

specification shall be considered as part of this section. In case of variance between sections, the 

requirement of Section-1 shall prevail. UJVN Ltd. contract specification provided as SECTION 2 

shall be referred strictly. Requirements of the same regarding system specification & applicable 

for switchyard part shall be provided by the contractor without any deviation. 

1.3 It is not the intent to specify herein all the details of design and manufacture. However, the equipment 

shall conform in all respects to high standards of design, engineering and workmanship and shall be 

capable of performing the required duties in a manner acceptable to Purchaser/ Customer, who will 

interpret the meaning of drawings and specifications and shall be entitled to reject any work or 

material, which in his judgment is not in full accordance herewith. 

1.4 The bidder shall be deemed to have understood completely all the tender drawings and documents 

and quoted accordingly. 

1.5 The bidder has to note carefully the parameters, estimated capacities of equipment indicated and the 

tender drawing in the specification are only for guidance of the bidder. The system shall be designed 

as per relevant standards/ codes and exact capacities and quantities are to be estimated by the 

bidder. All such estimations and design calculations shall be submitted for Purchaser’s approval. 

1.6 Deviation: In case of any deviation, the bidder shall indicate separately the deviations clause-wise 

with respect to the specification in the ‘Schedule of Deviation’ given in schedule 1 of section-5. 

Deviations in any other form including clarifications / assumptions / etc will not be considered and it 

will be construed that the bid conforms strictly to the specification.  

1.7 The contract shall be on Unit Rate Basis for the package. In case of change in the input after 

placement of order the additions / deletions to the scope shall be settled on the basis of unit rates 

agreed between the Purchaser and Contractor. 

1.8 The Contract shall be on unit rate basis for the quantities furnished by BHEL. Variations (upward/ 

downward) in quantities during contract stage shall be settled on the basis of unit rates furnished in 

the bid. However variation in total contract value may vary by ±30%. 

1.9 The Purchaser and Customer in this specification stand for BHEL and UJVN Ltd. respectively. The 

successful bidder shall be referred to as Contractor. 
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2.0 VENTILATION SYSTEM 

Minimum size & rating of fans shall be as mentioned in the specification. 

a) Ventilation system for 220 kV GIS building 

Dry Mechanical ventilation system by adopting centrifugal fans shall be provided for the ventilation of 

GIS building. Filtered air from centrifugal fans shall be distributed by means of ducting to the GIS 

buildings near the equipment like GIS etc. The hot air from the hall shall be exhausted by means of 

gravity operated dampers. The quantity of air exhausted shall be kept lower than the quantity of air 

supplied in such a way that approximately 3 mm wg positive pressure to be maitained inside the hall. 

This will reduce infiltration of outside hot and dusty air. 

Each of the centrifugal fan shall have a non return damper/ back draft damper to arrest the reverse 

flow of air at its discharge. 

The supply air quantity for each unit shall be supplied from centrifugal fans and filter units. These 

centrifugal fans shall be located in ventilation fan rooms at EL. 535. 

2 Nos. Centrifugal fans (2 x 100%) shall be provided for ventilation of GIS building.  

Dimensions of GIS buildings considered for capacity sizing of fans is as below: 

Building Length (m) Breadth (m) Height (m) 

GIS bldg. 56 15 11 

i) Tentative ventilation duct layout is attached for reference. Duct sizing has not been done and 

drawing is indictaive only for deciding duct routing from AHU room elevation to GIS building 

elevation. For GIS Hall Building Structure refer drawing no. 12057-H-20911-J08 RevA. All 

calculations regarding duct sizing and duct routing to be done by vendor during detailed 

engineering. 

ii) All equipment shall be designed for continuous duty and shall be located indoor. 

iii) Fire Dampers (Motorized type electrically operated) shall be provided at the duct / Fan opening of 

the GIS building, wherever required. 

iv) The ducting shall be sized to have constant friction drop along its length with air velocity in the main 

duct & branch ducts restricted to 10 m/sec and 8 m/sec (max.).  

Design Criteria  

Ambient Conditions DB in o C WB in o C 

Summer 40 22.5 

Winter 0.3 0 

Floor  Area As per GIS Bldg drg. 

Illumination Heat load 2 Watt per sq. ft. 

Equipment heat load 30 kW  

Occupancy 6 people 
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3.0 LAYOUT CONSIDERATIONS 

3.0.1. Two (2) nos. supply air centrifugal fans on 2 x 100 % basis (One working and one standby) shall be 

provided for GIS building.  

3.0.2. This ventilation system shall also have GSS intake louvers with wire mesh, frame and bird 

protection screen and HDPE filters of min. 90% arrestance down to 10 micron. The hot air from the 

hall shall be exhausted by means of gravity operated dampers.  

3.1 EQUIPMENT AND SERVICES TO BE PROVIDED FOR VENTILATION SYSTEM 

3.1.1. DRY MECHANICAL VENTILATION THROUGH CENTRIFUGAL FANS 

(2) nos. supply air centrifugal fans each of 51000 CMH on 2 x 100% (1 no. working and 1 no. 

standby) basis for the collective requirement of GIS building. It shall also have GSS intake louvers 

with wire mesh, frame and bird protection screen and HDPE filters of min. 90% arrestance down to 

10 micron. These fans shall be housed in ventilation fan room at EL535 shown in power house 

drawing. 

There shall be 18 gauge G.I. common plenum chamber after Centrifugal fans provided with 

necessary maintenance windows, water tube manometer across air filter, one pressure switch and 

pilot light on panel to indicate dirty condition of filter for the ventilation system of GIS bldg. 

These filters shall be arranged in a panel formation with filter module mounting frame on the 

downstream side. Supply air shall be taken from plenum chamber to GIS building located at EL.544 

through duct which shall run along the length of the GIS Hall with necessary grilles/ diffusers. 

Motorized & CBRI certified Fire damper shall be installed in supply air path. No exhaust ducting is 

envisaged in this area. Spring actuated counter weight operated Pressure relief damper with frame 

& bird screen shall be provided in GIS hall to release excessive pressure inside the hall beyond 

design over pressure. 

There shall be requirement of approximately 3 mm WG positive pressure to be maintained inside 

the GIS hall. 

3.1.2. CENTRIFUGAL FLOW FAN UNITS 

Each centrifugal fan shall be complete with: 

 Fan impeller with casing & supports.  

 Electric drive motor. 

 Drive Pulleys, V-belt, belt guards, slide rails etc. 

 Dampers and flexible connection with matching flanges. 

 Vibration isolators, foundation bolts and nuts.  

 Removable drain plug with fan casing. 

 Fans shall have a minimum AMCA Class II rating. 

3.1.3. SUPPLY / EXHAUST AIR DUCTING 

Air distribution from centrifugal fans would be done through ducting system, grilles and diffusers. 

Ducting shall be fabricated from Galvanized steel sheet (GSS). GSS duct shall be zinc coated 
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conforming to IS 277 coating grade atleast 180. Duct sizing and fabrication shall comply with 

requirements of IS 655/ /ASHRAE/SMACNA. Duct sizing shall be done in a way to ensure air velocity 

in the main duct & branch ducts restricted to 10 m/sec and 8 m/sec (max.). Flexible connections 

should be provided between fan and ductwork to prevent the noise of fan vibration being transmitted 

directly to the sheet-metal ducts. The size of the air ducts shall be worked out from the permissible 

air velocities recommended in the relevant standards/codes in practice. 

The diffuser / grills shall be of powder coated MS construction for ventilation system. 

Volume control dampers, guide vane, splitter dampers. 

Supports and hangers including anchor bolts as required. 

Manually adjustable/back draft type/Gravity type/spring actuated exhaust air dampers. 

All exposed duct work to the outside shall be provided with Thermal insulation. 

GIS building is a structural steel building, Distance between columns is large. Hence ducts 

shall be supported through base frame running across the length of GIS building. This base 

frame shall consist of ISMB, MC channel beams etc fixed to coloumns. 

The sheet thickness shall not be below the thickness indicated in the following table, the thickness 

depending on the length of the longer side of the duct: 

From 150 mm to 500 mm  
From 501 mm to 750 mm  
From 751 mm to 1000 mm  
From 1001 mm to 1250 mm  
Over 1250mm 

0.63 mm 
0.80 mm 
0.80 mm 
1.00 mm 
1.25 mm 

4.0 SPECIFIC REQUIREMENTS:- 

4.1 The system shall be designed to maintain specified inside design conditions. 

4.2 All ventilation system shall operate on 100% fresh air. 

4.3 Duct portions exposed to the ambient shall be insulated properly. 

4.4 Ventilation ducts shall be provided with motorized type fire dampers at the supply duct in both GIS 

buildings which will close in case of fire. Fire Damper shall have fire rating minimum 90 minutes.   

4.5 The fire damper shall close the air flow inside the duct on receiving fire alarm signal from Fire 

Detection System. Also respective fan shall trip once the fire damper is closed. 

5.0 CENTRIFUGAL FAN 

Backward-curved fans 

Shall have one double width double inlet (DWDI) fan wheel and scroll. They shall be constructed of 

heavy gage galvanized steel. They shall be designed for continuous operation at the maximum rated fan 

speed and motor horsepower. Fans shall have a minimum AMCA Class II rating. 

Airfoil fan sections 

These sections shall have one DWDI airfoil fan wheel and scroll. Airfoil blades shall be double thickness 

design. They shall be painted with zinc chromate primer and enamel paint. Fans shall have a minimum 

AMCA Class II rating. 

374135/2021/TBG-TB_ENG_SR
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Fan wheels 

Fan wheels shall be keyed to the shaft and shall be designed for continuous operation at maximum 

rated fan speed and motor horsepower. Fan wheels and shafts shall be selected with a maximum 

operating speed 25% below the first critical, and shall be statically and dynamically balanced as an 

assembly. 

Fan shafts 

Fan shafts shall be solid steel, turned, ground, polished and coated with rust preventative oil. 

Fan motor 

Fan motor shall be mounted within the fan section casing on slide rails equipped with two adjusting 

screws. Motor shall be of high efficiency, open drip-proof or totally enclosed fan cooled NEMA Design B 

with size and electrical characteristics as shown on the equipment schedule. 

Premium efficiency motors shall be available. Motor shall be mounted on a horizontal flat surface and 

shall not be supported by the fan or its structural members. All motors shall have 10% voltage utilization 

range and a 1.15 minimum service factor. Motor shall be compliant with EPACT where applicable. 

Fan performance shall be rated and certified in accordance with ARI standard 430.  

Mounting 

Fan scroll, wheel, shaft, bearings, drives, and motor shall be mounted on a common base assembly 

which shall be isolated from the outer casing with factory-installed 50 mm. deflection spring isolators and 

vibration absorbent fan discharge seal. The isolation system shall be designed to conform to seismic 

zone 5 requirements. 

Fan Accessories 

Backward curved fans — Inlet guide vanes (IGV) shall be available for variable volume control, as 

required.  

Airfoil fans —Inlet guide vanes (IGV) shall be available for variable volume control, as required. 

Plenum fans: 

Inlet guide vanes (IGV) shall be available for variable volume control, as required. 

Rotor/Fan guard package shall be available as required. 

5.1 Air Filters 

PRE FILTER 

The filter banks shall be composed of panels not bigger than 500 x 500 mm, which can be easily 

removed by hand. They shall be designed taking care of the recommended velocity of the air passing 

through an area as per relevant standards/codes in practice. The filters shall be of the viscous 

impingement type, cleanable, aluminium wire mesh coated with viscous substance such as filter oil or 

grease. Separation degree may be similar to EU4 (rough air filter), according to EUROVENT or DIN 

24185 standards. 

The frame structure of the panel cells shall be made of aluminium sections. 
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A properly positioned pressure gauge of the inclined tube type shall give an indication of the degree of 

dust loading on the filters for establishing the periods between services. 

Allowable pressure drop: Initial pressure drop – Not to exceed 5.0 mm WC at rated flow. Final pressure 

drops - Up to 7.5 mm WC. Frame Work - 18 G GSS. 

FINE FILTER 

Filter Media: Synthetic non-woven for fresh air pressurization (MCC). 

 Efficiency: Average arrestance of 80-90% when tested in accordance with BS: 6540 / ASHRAE – 52-

76. 

 Allowable pressure drop: For HDPE (SNW) - 6 mm WG during clean condition & 12 mm WG during 

dirty condition. 

 Frame Work: 18 G GSS. 

 Size -610 x 610 mm (Approx.) 

 The filter media shall be of High Density Polyethylene (HDPE) or equivalent. 

 The filter media shall be sandwiched in between two galvanized wire netting arrangement in a 

uniformly corrugated form to increase the surface area.  

 The filter shall have G.I. frames of adequate thickness suitable for long use in an industrial plant. 

6.0 ACCEPTANCE TEST 

The following measurements are to be done prior to the acceptance of the plant by the client: 

a. Air Quantity measurement to be taken at the Inlet Louver to establish the Equipment capacity in line 

with the specification requirement. 

b. Power consumption to be measured for each equipment. 

c. Measurement of Noise and Vibration for different Equipment. 

 Painting of all equipment and structures shall be provided and the colour & quality shall be subject to 

approval by the Client / Engineer. 

7.0 ELECTRICAL REQUIREMENTS 

a. One (1) no. Power distribution board (PDB) for ventilation system of GIS building shall be provided. This 

PDB shall extend power supplies to centrifugal fan. Two nos. incomers of adequate capacity shall be 

provided from the ACDB and the same will be terminated in Ventilation system PDB with an electrical 

changeover switch. 

b. PDB shall be suitable for starting of the ventilation fans. Feeders for working & standby fans in the PDB 

shall be provided with a timer & switching device that will enable interchange of working & standby fans 

through switching after periodic time interval. 

c. PDB shall have all provisions for control & monitoring of ventilation system through PLC/ SCADA panel 

located in control room of main power house.  

374135/2021/TBG-TB_ENG_SR
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d. Interlocking of PDB shall be done with Fire alarm panel to trip Ventilation system in case of fire. Also for 

control and annunciation of vital signals for ventilation system PDB shall have provisions for interface of 

with PLC system, additional list of such signals shall be decided during detailed engineering stage. 

e. 20% spare feeders or min 1 no. spare feeder shall be provided for each type, size/rating of feeder in the 

PDB.  

f. Panel CRCA sheet shall be 2.5 mm thick, Feeders shall be of MCCB type 

g. Refer Switchgear specification in Annexure – II to Section 2. PDB shall be of draw out type and shall 

comply to this specification. 

8.0 MANDATORY SPARES & SPECIAL TOOLS 

8.1. Following mandatory spares shall be provided: 

S. N. Item Qty 

1. Pre-Filters 2 Sets 

2. Fine Filters 2 Sets 

2. V- belts of each type and size 4 Sets 

 For Panel  

1. MCCB each type used 2 nos. 

2. Current Transformer of each type used 3 nos. 

3. Supporting Insulator of each type used (if applicable) 6 nos. 

4. Indication lamps used including assemblies 10 nos. of each type 

5. Fuses of all type used (if applicable) 10 nos. of each type 

6. Control and instrumentation switches 3 nos. of each type 

7. Contactors of each type used 4 nos. of each type 

8. Indicating instruments (if applicable) 2 nos. of each type 

9. Under voltage relays (if applicable) 2 nos. 

10. Over current and E/F relays (if applicable) 2 nos. 

8.2. Special Tools 

Following tools and maintenance eqipment shall be provided for repair and maintenance of ventilation 

system. 

1 RING SPANNER - 6 MM TO 32 MM (12 Pcs) 1 Set 

2 OFFSET SCREW DRIVER  1 No. 

3 LOCK WITH KEY FOR TOOL BOX 1 No. 

4 MS TOOL BOX 1 No. 

5 BOX WRENCHES ‐ 6 MM TO 22 MM (14 Pcs) 1 Set 

374135/2021/TBG-TB_ENG_SR
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6 FLAT D WRENCH ‐ 6 MM TO 32 MM (12 Pcs) 1 Set 

7 ALLEN KEYS ‐ 2 MM TO 10 MM 1 No. 

8 CRESCENT SCREW SPANNER 1 No. 

9 SCREW DRIVER 1 No. 

10 INSULATED PLIER  1 No. 

11 TORCH LIGHT ( SUITABLE FOR 2 CELL) 1 No. 

12 HAMMER 1 LB 1 No. 

13 OIL CAN 1 No. 

14 RATCHET 1/4" 1 No. 

 

8.3. General Spare Parts 

Following tools and maintenance eqipment shall be provided for repair and maintenance of ventilation 
system. 

S. N. Item        Qty 

1 Ball Bearings 1 Set 

2 Bearing Bushings 2 Sets 

3 Wearing parts of couplings (if applicable) 2 Sets 

 

*In addition to above spares, bidder to provide a list of applicable general spare parts as per clause 
3.1.1 of Annexure-III to Section-2 along with their bid that will be considered for bid evaluation. 

 
**List of Recommended spare parts shall be provided as per clause 3.1.3 of Annexure-III to Section-2 

of this TS. 

9.0  CODES & STANDARD 

The design, manufacture, inspection and testing of Ventilation system shall comply with all currently 

applicable statutes, regulations and safety codes in the locality where the equipment is to be 

installed. The equipment shall also conform to the latest applicable Indian/ British/American 

standards. 

The equipment shall conform to the latest edition to the following standards: 

IS: 655 - Specification of metal Air-Ducts 

IS: 4999 (Part-51) - Noise Level 

IS: 4671 - Expanded polystyrene for Thermal Insulation purpose 
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10.0 GENERAL (SCOPE AND OTHER) 

10.1 Basis of design, all calculations, equipment selection criterion, layout drawings/ schemes/G.A. dwg 

and documents like data sheet/ technical particulars etc. are subject to Customer approval during 

detail engineering stage. 

10.2 Vendor to furnish characteristic curves for all major equipment offered indicating duty point during 

detailed engineering. 

10.3 All drawings and documents shall be computer based. 

10.4 All commissioning spares & consumables for trouble free operation shall be provided. 

10.5 Quality Requirements in the Technical Specification are indicating minimum requirements for 

inspection and testing. Vendor shall note that quality plan is subject to Customer & BHEL-approval 

during detail engineering stage. 

10.6 Necessary supports may be taken from nearest structure / walls / roofs / floors / column etc. by 

Vendor. 

10.7 Fixing frame works for diffusers and grilles in the scope of Vendor. 

10.8 Anchor fastener shall be used by vendor for fixing duct pipes etc. wherever applicable. 

10.9 Necessary supports and structures / frames etc. as required for supporting the duct / piping / 

equipments etc. is deemed to be included in the scope of Vendor  

10.10 Vendor to furnish schedule of power and control cables. Vendor to furnish cable termination 

details interconnection drawings etc. during detail engineering stage. 

10.11 The tools and machine required for erection of equipment shall be arranged by Vendor. 

10.12 Tools & tackles as required for regular maintenance and General Spare parts shall be supplied by 

Vendor. 

10.13 Instruments required for performance testing of various equipment / system of the package shall 

be arranged by Vendor at site. 

10.14 Pressure gauges shall have provision for air venting. Three way valves shall be used which shall 

have air venting provision. 

10.15 Matching sockets / stubs (weld type) for flow switches and other instruments shall be supplied. 

10.16 Besides the system performance as above, bidder shall guarantee major technical parameters of 

various equipments as per design basis / details furnished. 

10.17 The guarantee tests shall cover but not limited to the following rated parameters for smooth 

operation of ventilation system. 

a. Design Auxiliary power consumption, Vibration and noise level etc. 

b. Performance test of the ventilation system shall be carried out at site after proper installation. 

Bidder, as may be required to carry out site tests shall arrange all instruments, tools etc. 

c. All calibrated instruments to be used for the tests at manufacturer's works/site shall be arranged 

by the bidder. Any Electrical/C&I items and accessories like junction box, glands etc. shall be 
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included by vendor in his scope. Only those items shall be provide free of cost which are 

categorically listed in the Electrical scope sheet of technical specification. 

10.18 For Ventilation system, Motorized fire damper will be installed at supply air duct. Fire damper will 

close on receiving fire signal from fire protection system and shall also be possible manually from 

remote control panel. Also respective centrifugal fans/ ventilation systems shall trip on receiving 

fire signal from fire protection system 

10.19 For motorized fire damper, power supply shall be derived by vendor from respective control 

panels. BHEL will not provide any feeder for fire damper. Suitable transformer shall be provided by 

bidder (if required) to derive the power input.   

10.20 Feeder for a combination of fire damper etc. shall be derived from respective control panel by 

vendor. Distribution through junction box/ distribution board shall be in vendor scope and shall 

have provision for isolation of individual fire damper/ valves. 

10.21 Tender drawings enclosed form the part of specification and the bidder shall check the space 

requirements. 

10.22 Bidder should suitably group the signals coming from various instruments etc. & the same shall 

terminate in local JB, from Local JB common cable to PLC/ DCS panel shall be selected. Any 

Electrical / C&I items and accessories like junction box, glands etc. shall be included by vendor in 

his scope. Only those items shall be provided free of cost which are categorically listed in the 

technical specification.  

10.23 In the event of any conflict between the requirements of two clauses of this specification 

documents or requirements of different codes and standards specified, the more stringent 

requirement as per the interpretation of the owner shall apply. 

10.24 Quality requirements in the Technical specification are minimum requirements for inspection and 

testing. Vendor to note that quality plans are subject to Customer approval during detail 

engineering stage.  

10.25 The drawings/ documents submitted by vendor shall be complete in all respects with revised 

drawing submitted incorporating all comments. Any incomplete drawing submitted shall be treated 

as non- submission with delays attributable to vendor’s account. For any clarification/discussion 

required to complete the drawings, the bidder shall himself depute his personal to BHEL / 

Customer’s place any number of time as per the requirement for across the table discussions/ 

finalizations/ submissions of drawings. 

10.26 Sealing of duct opening, grouting of foundation, foundation bolts etc. including special type of 

grouting like GPX2 etc. are in the scope of vendor.  

10.27 Flat, platform type RCC / PCC foundation shall be provided for installing fan etc. (customer Scope) 

Vendor shall fix the equipment using anchor fasteners to secure the equipment obtain parameters 

related to vibration and noise. 

10.28 Supplier to furnish drawings/ documents as per the dwg. / documents distribution as per project 

requirement. 
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10.29 Each motor terminal box shall be provided with cable gland and lugs for the size and type of power 

and control cable of respective motor. 

10.30 All electrical equipment shall be suitable for the power supply fault levels and other climatic 

conditions indicated in project information / synopsis / specifications enclosed. 

10.31 The bidder’s proposal shall be for equipment in accordance with the tech. Specification. 

10.32 The bidder shall furnish complete tech. Particulars in data sheet and schedules as specified 

elsewhere in the specification. 

10.33 Final coat of paint on all the equipment’s / item covered under the package shall be done at the 

time of handing over of package 

10.34 Consumables and lubricants shall be in bidder’s scope. 

11.0 SCOPE OF SUPPLY & SERVICES         

11.1 The Bidder shall take a note of the following while preparing his offer: 

a) Supply of power & control cables have been excluded from contractor’s scope of supply. Bidders shall 

submit the requirement of power & control cables (cable size, type & quantity) for Ventilation system 

alongwith their respective bids. BHEL will provide power & control cables to the vendor as free issue 

item. Contractor shall have to choose their cables from the available sizes as listed in Annexure – I to 

Section-1 and necessary modifications in their equipment for termination of these cables shall be made 

by contractor. 

b) Purchaser will lay two incomer cables upto contractor’s PDB in each of the buildings. Termination of the 

same shall be done by the contractor. Cabling (laying & termination) further to other equipments, panels 

etc and for control & interlocking of various equipments shall be in contractor’s scope. 

c) Necessary cable trays will be supplied on free issue basis to the contractor, however necessary 

hardware for fixing the same on walls or elsewhere shall be included by the bidders in their offers. 

d) Earthing material viz. GS flat will also be supplied on free issue basis to contractor; however 

requirement shall be given by the bidders in their respective bids. 

e) Contractor shall submit valid Type test report for approval by Customer. Fresh type test of equipment is 

not envisaged. It is presumed that equipment offered is duly type tested. 

f) The type test reports submitted shall be of tests conducted after 08.05.2007. The bidder should 

have conducted type test on identical or similar equipment/ components to those offered. In case type 

test reports are found to be technically unacceptable to BHEL/UJVNL, the type test shall be conducted 

without cost and delivery implication to BHEL/UJVNL. 

g) Bidder shall provide makes for all items for this system as per the makelist provided in Annexure II to 

this specification. All such makes shall be subjected to acceptance of UJVN Ltd. during detailed 

engineering stage. No additional price implication shall be made to BHEL on account of non-

acceptance of proposed makes by UJVN Ltd.. 

h) Bidder shall submit quality plan of the items of this system during detailed engineering stage in standard 

quality plan format provided with this specification. 
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i) Obtaining, "As Built" certification from purchaser or Customer on applicable drawings. Completing 

documentation as per specification requirement shall be in contractor scope of services. 

11.2 Erection, Testing & Commissioning (ETC) requirements 

i. The scope of ETC shall include handling of equipment/material at site, erection of equipment 

/material at site including fabrication, equipment and system testing, commissioning of the entire 

system. All material, consumables plus tools & tackles required for completion of ETC work shall be 

arranged by the bidder. 

ii. Conducting performance guarantee tests to the satisfaction of Customer / Purchaser and handing 

over of the system to Customer / Purchaser. Bidder shall submit the PG test procedure at the time of 

detailed engineering for approval by customer/ purchaser. 

iii. It is the responsibility of the Bidder to maintain the system till it is handed over to customer / 

Purchaser. 

iv. Cables laying for incomers to the Power distribution board (PDB) shall be done by the purchaser. The 

contractor has to lay and terminate all the other power and control cables supplied under the present 

scope. 

v. Earthing of all installation under the present scope shall be done by the contractor. 

vi. Cable laying & termination between Fire Alarm Panel (FAP) & PDB for Ventilation system in order to 

switch off the system in case of fire.  

vii. Painting of all the equipments shall be as per customer specification. 

viii. After completion of erection and commissioning of the system, the bidder shall train site engineers of 

Purchaser/Customer so that they are fully conversant with both electrical and mechanical part of this 

package. 

11.3 Civil Works  

Major civil works such as room & foundations for various ventilation equipments, wall openings for 

duct and PRDs shall be in purchaser’s scope. However following shall be in contractor scope of 

services: 

a. Associated civil works such as grouting, filling up crevices/cut outs etc during installations of 

equipments shall be in contractor’s scope. Any other damage caused to civil works during ETC work 

of the equipment/system shall be made good to the original finish by the contractor at no extra cost to 

the purchaser. 

b. ISMB & MC Channel base frame for supporting of duct shall be in contractor scope. 

c. Providing necessary guidance to/ coordination with civil contractor so that appropriate sized / 

correctly located cut outs are made (by civil contractor) for installation of grilles / diffusers / return air. 

However in case wall openings / cut outs have not been provided for either duct laying, louver fixing, 

ventilation fan(s) or fresh air fan, the same shall have to be made by the Contractor. 

d. Minor modifications, alterations in system installation as per customer's specific requirements shall be 

done without any extra cost to purchaser. 
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11.4 Exclusions 

i. Receipt of material, Unloading and safe storage of all material/components. 

ii. Supply of Cable trays for laying cables. Installation wherever required is in contractor scope. 

iii. Supply of power and control cables. The bidder shall chose from the BHEL procured cables listed in 

Annexure-I to this section & furnish quantity and type of cables required complete system in their 

respective bids. Laying & termination is in contractor scope. 

iv. Various rooms and foundations for locating ventilation equipments.   

v. Supply of GI flat for earthing of equipments. 

11.5 OPERATION & MAINTENANCE (O&M) MANUAL 

Operation and Maintenance manuals shall be specifically complied for the project by the bidders. The 

draft O&M manual shall be submitted along with supply of the various items. The O&M manual shall 

contain the following information: 

a. Description of the system and equipment with design particulars. 

b. Instruction for erection. 

c. Instruction for operation, maintenance and repair. 

d. Recommended inspection practices and inspection schedule. 

e. Ordering information for all replaceable parts. 

f. Recommendation for type of lubricants and frequency of lubrication. 

11.6 Handing & Taking Over 

It is the responsibility of the contractor to maintain the system till it is handed over. The 

system/equipment before being handed over shall be subjected to successful run test for a minimum 

period of one week during which all readings shall be taken and recorded. Any defect noted during 

the period shall be rectified by the contractor. This running test shall be in addition to the performance 

tests specified earlier.  

11.7 Inspection & Testing  

All the equipments shall be inspected prior to dispatch in line with relevant standards, approved GTP/ 

drawing, technical specification & BHEL/ customer approved QAP. 

The contractor shall submit various drawings & documents for Customers /Purchaser’s approval after 

award of contract as mentioned in section 4. Drawing/ document no. shall be chosen from this 

document list furnished in Sec-4. 

12.0 Various Heads to be quoted for 

Based on the above input it is recommended that the bidders shall submit their UNIT RATE offers in 

the prescribed format only as given below: 
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TABLE-I 

Sl. 
No. 

Item Description Unit Qty. 
Unit Ex-
Works 

Total Ex-
Works 

Unit 
ETC 

Total 
ETC 

Remarks 

1 
CENTRIFUGAL FAN WITH 
MOTOR - 51000 CMH 

No. 2         

Supply air type Centrifugal fan 
(1W+1S) with motor, V-belt 
drive, pulley, casing alongwith 
fixing hardware and all 
accessories as per technical 
specification. 

2 PRE FILTER No. 18         

Each Filter of size 610x610 
sqmm for GIS Ventilation 
System through centrifugal 
fans.  

3 FINE FILTER No. 18         

Each Filter of size 610x610 
sqmm for GIS Ventilation 
System through centrifugal 
fans.  

4 
GSS DUCT SHEET - 24 G 
- VENTILATION SYSTEM 

SqMt 20         

Ducting fabricated from GSS 
having zinc coating as per IS 
277 complete with hangers, 
supports, joints/ washers. 

5 
GSS DUCT SHEET - 22 G 
- VENTILATION SYSTEM 

SqMt 100         

Ducting fabricated from GSS 
having zinc coating as per IS 
277 complete with hangers, 
supports, joints/ washers. 

6 
GSS DUCT SHEET - 20 G 
- VENTILATION SYSTEM 

SqMt 350         

Ducting fabricated from GSS 
having zinc coating as per IS 
277 complete with hangers, 
supports, joints/ washers. 

7 
GSS DUCT SHEET - 18 G 
- VENTILATION SYSTEM 

SqMt 20         

Ducting fabricated from GSS 
having zinc coating as per IS 
277 complete with hangers, 
supports, joints/ washers. 

8 THERMAL INSULATION SqMt 50         
Exposed duct insulation as 
per technical specification. 

9 
SUPPLY AIR GRILL WITH 
VCD 

SqMt 5           

10 
VOLUME CONTROL 
DAMPER 

SqMt 3           

11 
MOTORIZED FIRE 
DAMPER 

SqMt 3         
Motorized Fire Damper 
excluding actuator with fire 
rating of 90 minutes 

12 
MOTORIZED ACTUATOR 
FOR FIRE DAMPER 

No. 1         
Actuators for fire damper with 
control panel 

13 BACK DRAFT DAMPER SqMt 6           

14 LOUVERS SqMt 10           

15 
PRESSURE RELIEF 
DAMPER 

SqMt 2         4 Nos. of size 600x450 sqmm 

16 
POWER DISTRIBUTION 
BOARD 

No. 1           

17 
STRUCTURE STEEL 
DUCT SUPPORT 

MT 6      

18 
MAINTENANCE TOOLS & 
TACKLES 

Set 1     NA 
As per clause 8.2 of section-1 
of technical specification. 
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19 
GENERAL SPARES AS 
PER TS 

Set 1     
As per clause 8.3 of section-1 
of technical specification. 

20 MANDATORY SPARES            

i PRE- FILTER No. 2     

Each Filter of size 610x610 
sqmm for GIS Ventilation 
System through centrifugal 
fans.  

ii FINE- FILTER No. 2     

Each Filter of size 610x610 
sqmm for GIS Ventilation 
System through centrifugal 
fans.  

iii 
V-BELTS OF EACH TYPE 
FOR CENTRIFUGAL 
FANS 

No. 4       

iv MCCB  No. 2     2 nos. of each type 

v 
CURRENT 
TRANSFORMER 

No. 3     3 nos. of each type 

vi 
SUPPORTING 
INSULATOR 

No. 6     
6 no. of each type (if 
applicable) 

vii 
INDICATION LAMPS 
USED INCLUDING 
ASSEMBLIES 

No. 10     10 no. of each type 

viii FUSES No. 10     
10 nos. of all types (if 
applicable) 

ix 
CONTROL AND 
INSTRUMENTATION 
SWITCHES 

No. 3       

x CONTACTORS No. 4     4 nos. of each type 

xi 
INDICATING 
INSTRUMENTS  

No. 2     
2 nos. of each type (if 
applicable) 

xii 
UNDER VOLTAGE 
RELAYS 

No. 2     if applicable 

xiii 
OVER CURRENT AND E/F 
RELAYS 

No. 2     if applicable 

21 
CABLE LAYING 
ALONGWITH 
ACCESSORIES 

Meter 300 NA       

NOTE: 

a. The equipments and services to be furnished under this contract are detailed here under Cl. No. 12.0 
of this section is for reference. Bidders shall work out the actual requirement based on the building & 
switchyard layout enclosed with this specification during detailed engineering stage. 

b. The Bill of Quantities shall be read in conjunction with the Instructions to Bidders, General and Special 

Conditions of Contract, Technical Specifications, and Drawings. 

c. The quantities given in the Bill of Quantities are estimated and provisional, and are given to provide a 

common basis for bidding. The exact quantity of each items shall be finalized during detailed 

engineering. 

d. A rate or price shall be entered against each item in the priced Bill of Quantities. The cost of Items 

against which the Contractor has failed to enter a rate or price shall be deemed to be covered by other 

rates and prices entered in the Bill of Quantities. 
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e. The whole cost of complying with the provisions of the Contract shall be included in the Items provided 

in the priced Bill of Quantities, and where no Items are provided, the cost shall be deemed to be 

distributed among the rates and prices entered for the related Items of Work. 

f. General directions and descriptions of work and materials are not necessarily repeated nor 

summarized in the Bill of Quantities. References to the relevant sections of the Contract 

documentation shall be made before entering prices against each item in the priced Bill of Quantities. 

Miscellaneous items like hardware, fixtures etc. shall be deemed to be included under the relevant BOQ 
items and bidders shall consider the same while quoting for BOQ items. 
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ANNEXURE - I  

LIST OF THE CABLES PROCURED BY BHEL      

2C x 2.5 sq mm PVC/Copper, Unarmoured 

4C x 6 sq mm PVC/Copper, Unarmoured 

4C x 4 sq mm PVC/Copper, Unarmoured 

5C x 2.5 sq mm PVC/Copper, Unarmoured 

7C x 2.5 sq mm PVC/Copper, Unarmoured 

19C x 2.5 sq mm PVC/Copper, Unarmoured 

12C x 2.5 sq mm PVC/Copper, Unarmoured 

4C x 16 sqmm XLPE/Aluminium, Armoured 

3.5C x 35 sqmm XLPE/Aluminium, Armoured 

3.5C x 70 sqmm XLPE/Aluminium, Armoured 

1C x 150 sqmm XLPE/Aluminium, Armoured 
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VENTILATION SYSTEM  
LIST OF MAKES OF SUB-VENDOR ITEMS 

 
 

 

 

 
SL 
No  

ITEM  VENDOR  

1 AIR WASHER & UAF* HYDERABAD POLUTION CONTROL  
SK SYSTEM  
ADVANCE VENTILATION   
DRAFT AIR    
BLUE STAR 
VOLTAS 
STERLING WILSON  
ROOTS COOLING SYSTEM 
C DOCTOR 
TAP 
Pack Plast 
Industrial projects and products 

2 CENTRIFUGAL FAN FLAKT  
KRUGER 
DRAFT AIR 
HYDERABAD POLUTION CONTROL  
ADVANCE VENTILATION  
 PATEL AIR 
NICOTRA 
 SK SYSTEM 
MARATHON 
CB DOCTOR 
SARLA 
Comefri 

3 FRESH AIR/ SUPPLY/ 
EXHAUST/ RE UNIT FANS / 

PROPELLAR 

HYDERABAD POLUTION CONTROL  
SK SYSTEM  
ADVANCE VENTILATION  
KRUGER 
NICOTRA 
MARATHON 
FLAKT  
CB DOCTOR 
SARLA (SITAL) 
 PATEL AIR 
KHAITAN 

4 PUMPS BEST & CROMPTON 
JYOTI  
SAM TURBO 
 KBL 
KSB 
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M&P 
VOLTAS 
BEACON-WEIR  
WORTHINGTON  
Flowmore 
SULZER PUMPS INDIA LTD. 
BHARAT PUMPS & COMPRESSORS LTD  
FLOWSERVE INDIA CONTROL PVT LTD 
V-FLOW PUMPS & SYSTEMS CO 
Kishore pumps 

5 LV MOTORS  (FLAME 
PROOF) 

SIEMENS 
ABB 
CGL  
MARATHON 
KEC  
BHARAT BIJLEE 
BHARAT ELECTRIC 
NGEF  
JYOTI 
LHP 

6 LV MOTORS  (NON FLAME 
PROOF) 

SIEMENS 
ABB 
CGL  
MARATHON 
KEC  
BHARAT BIJLEE 
BHARAT ELECTRIC 
NGEF  
JYOTI 
LHP 

7 AIR FILTER PUROLATOR 
FMI  
ANFILCO 
TENACITY  
JOHN FOWLER  
SPECTRUM  
AIR TECH  
PUROMATIC 

8 INSULTATION MATERIAL BEARDSHEL 
K-FLEX  
PARAMONT 
ARMAFLEX  
SUPREME 
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LLOYDS 
UP TWIGA  
AEROCELL 

9 FIRE DAMPER TSC 
CARRYAIRE  
RAVISTAR (SYSTEM AIR ) 

11 BUTTERFLY VALVES Audco 
Fouress Engg 
 INTER VALVE 
BDK 
WEIR BDK 
TYCO  
CRANE PROCESS 
 KEYSTONE 
Fluidline 
INSTRUMENTATION LTD 
R and D MULTIPLES (METAL CAST) PVT LTD 
SURYA VALVES AND INSTRUMENTS MFG CO  
 PENTAIR VALVES AND CONTROLS INDIA PRIVATE 
LIMITED  
 UPADHAYA VALVES MANUFACTURERS PRIVATE 
LIMITED  
 VENUS PUMPS AND ENGG. WORKS  

12 NON RETURN VALVE Leader Valves 
H SARKAR 
Fluidline 
HI-TECH 
CRESCENT VALVES 
A V VALVES 
Bankim 
SHIVADURGA 
SURYA VALVES AND INSTRUMENT 
MANUFACTURING 
ATAM VALVES 
 GM DAULI & SONS  
KBL  
VENUS PUMPS AND ENGINEERING WORKS   

13 STEEL GATE/GLOBE/NR 
VALVES(WATER SYSTEM) 

CRESCENT VALVES 
BDK 
Audco 
Fouress Engg 
KIRLOSKAR BROTHERS LTD. 
SANT VALVES 
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LIST OF MAKES OF SUB-VENDOR ITEMS 

 
 

 

 

BOMBAY METAL & ALLOYS 
Bankim 
Leader Valves 
H SARKAR 
AV Valves 
VENUS PUMPS 

14 STEEL GATE/GLOBE/NR 
VALVES(WATER SYSTEM) 

Fluidline 
HI –TECH  
SHIVADURGA  
SURYA VALVES AND INSTRUMENT 
MANUFACTURING  
 ATAM VALVES  
 GM DAULI & SONS  
 KBL  

15 Pipes (MS/GI) - ERW SURYA ROSHNI 
 TISCO 
 DADU PIPES 
INDUS TUBES 
 WELSPUN  
TATA 
BST  
JINDAL 
SAIL 
PSL 
LALIT PROFILE  
 SAMSHI PIPE INDUSTRIES  
 S MUKUT PIPES  
 MANN INDUSTRIES 
SURENDRA ENGINEERING  
 PRATIBHA PIPES AND STRUCTURES PVT LTD  
 JCO GAS PIPES  
NUKAT TANK AND VESSELS  
 GOODLUCK TUBES  
  ADVANCE STEEL TUBES  
 BIHAR TUBES  
 HITECH PIPES  
 RATNAMANI 
 MAHARASHTRA SEAMLESS 

16 GI SHEETS FOR DUCTING TISCO 
INDIAN IRON & STEEL CO 
RASHTRIYA ISPAT NIGAM LIMITED 
ESSAR 
ISPAT INDUSTRIES 
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JSW 
LLOYDS  
Bhushan steels 
TATA 
SAIL 
JINDAL 

17 GRILL/DIFFUSER/VOLUME 
CONTROL DAMPER 

AIR FLOW 
TSC 
AIR MASTER 
CARRYAIRE  
RAVISTAR (SYSTEM AIR ) 

18 HUMID STAT JHONSON CONTROL  
HONEYWELL AUTOMATION 
 PENN 

19 Y / POT STRAINER MULTITEX  
GREAVES COTTON 
JAYPEE 
SANT VALVES 
OTOKLIN 
GRAND PRIX  
GUJARAT OTOLIFT 
DS ENGG 
SAROJINI ENTERPRISE 
BHATIA ENGINEERING 
FILTERATION ENGINEERS INDIA PVT LTD 
SUNGOV ENGINEERING 

20 LOCAL CONTROL PANEL INDUSTRIAL CONTROL & APPLIANCE 
Pyrotech Electronics Pvt. Ltd. 
Positronics Pvt. Ltd. 
CONTROL & SWITCHGEAR  
SIEMENS 
L&T 
GE POWER  
RITTAL  
HOFFMAN  
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VENTILATION SYSTEM  
LIST OF MAKES OF SUB-VENDOR ITEMS 

 
 

 

 

NOTES: 
1. *Designed by Hyderabad Pollution Control /  SK SYSTEM/ ADVANCE VENTILATION / 
DRAFT AIR/BLUE STAR/  VOLTAS/ STERLING WILSON/ROOTS COOLING SYSTEM/ C 
DOCTOR/ TAP/  Pack Plast/ Industrial projects and products & fabricated by their 
approved fabricator. 
 
2. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND 
CUSTOMER APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY 
COMMERCIAL & DELIVERY IMPLICATION TO BHEL. BIDDER TO PROPOSE SUB VENDOR 
WITHIN 4 WEEKS OF PLACEMENT OF LOI. THEREAFTER NO REQUEST FOR ADDITIONAL 
SUB-VENDOR SHALL BE ENTERTAINED.  
 
3. THE INSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY 
BHEL/CUSTOMER. HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT 
ANY COMMERCIAL AND DELIVERY IMPLICATION TO BHEL/ CUSTOMER. 
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Customer contract document is enclosed as part of this specification. Only equipment specification 
pertaining to section -1 shall be referred. Regarding quantities and type of Ventilation equipment, 
section-1 shall be referred. In case of variance between section-1 and section-2, the requirement of 
Section-1 shall prevail. Customer specification in annexure to section-2 shall be adhered to by the 
bidder. 

SECTION-2 
CUSTOMER SPECIFICATION 
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This specification is for entire power house. Bidder shall refer portions of this
specification for the scope applicable for Switchyard or GIS portion of the
project as stipulated in Sec-1 of this TS including spares spplicable for GIS
portion.

Annexure-III to Section 2
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3.0 GENERAL 

 

This section stipulates the General Technical Requirements under the Contract and will form an 

integral part of the Technical Specification. 

 

The provisions under this section are intended to supplement general requirements for the materials, 

equipment and services covered under other respective   sections and are not exclusive.  However, in 

case of conflict between the requirements specified in this section and requirements specified under 

other sections, the requirements specified under respective sections shall hold good. 

 

3.1    PROJECT INFORMATION AND SYSTEM PARAMETERS 

a)  Customer/ Purchaser/ 

Owner 

Uttarakhand Jal Vidhyut Nigam Limited 

b)  Project Title 220kV switchyard for 2 X 60MW Vyasi HEP 

c)  Location Village Vyasi, 5.0 Km.d/s of Lakhwar, Dehradun 

d)  Elevation above MSL 535 m 

e)  Transport Facilities Airport ,Railways at Dehradun, accessible by Road from National 

Highway NH-123 at Barawala (3 km from Dakpathar). 

f)  Postal Address To follow 

SITE CONDITIONS 

a)  Max.  temp. 42.8C 

b)  Min.   temp. 0.3C 

c)  Design ambient temp. 40C 

d)  Latitude/Longitude 30° 31’ 00” N/ 77° 53’ 00” E 

e)  Maximum Relative humidity  100 % 

f)  Minimum  Relative humidity 8% 

g)  Pollution Severity Less Polluted 

h)  Seismic acceleration  0.18g 

i)  Seismic zone Zone-IV 

I) Wind Velocity & Zone 47 m/s Zone IV 

 

SYSTEM PARAMETERS :  

Nominal system voltage 220 kV 

Highest system voltage 245 kV 

Rated Normal Current at Nominal System Voltage 1600 A 

Basic Impulse level 1050 kVP 

Power frequency withstand voltage 460 kVrms 

Switching Impulse voltage 850 kV 

- 

SECTION-3 
PROJECT DETAIL AND GENERAL SPECIFICATION 
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Note: - 

Seismicity: -The project is situated in a seismic zone and falls within Zone IV of the seismic zoning 

Map of India. Value of peak ground acceleration has been recommended as 0.36g for maximum 

Credible Earthquake (MCE) and 0.18g for Design Basis Earthquake (DBE). 

 

Wind Load: - The basic wind load as per IS875 (part-3) shall be applied on the vertical projected 

area, multiplied with the applicable factor for different type of structures.  

 

AUXILIARY POWER SUPPLY 

3 phase A.C power supply  415V, 50 Hz, 3-phase 4 wire, solidly earthed with variation in 

frequency of +/-5% and variation in voltage +/-10%.  

1 phase A.C power supply  240V, 50 Hz, 1-phase, AC supply with variation in frequency of +/-

5% and variation in voltage +/-10%.  

D.C. power supply 220V ( variation under worst condition from 198V to 242V) , 2-wire 

ungrounded, 50V, 2 wire system (+) earthed , 48V +/-20% 

 

 Transportation Limitations: - For shipments, the Manufacturer shall pack the items to meet size and 

weight restrictions of the Indian railways and road systems. Shipments from Manufacturer’s work (in 

case of foreign manufacturer) shall travel to the Port of entry in India, from where these will be 

transported, after necessary port clearances etc., by the Contractor to Dehradun, which shall be the 

nearest rail head for the Project, and further transported to site. However, in certain cases the 

Contractor may be required to transport the materials from Point of entry to Dehradun and further to 

Vyasi HE Project site directly by road transport. However, Indian contractors shall be responsible in 

all respects for transportation of all materials and equipment up to the project site.  Manufacturers 

shall consult with the concerned authorities of railways and highways to ensure that their packaging 

will be such as to permit them to transport the plant and equipment within such imposed limits. 

Manufacturers shall arrange to deliver the maximum size subassemblies consistent with safe and 

convenient transport. All materials and equipment etc. arrived at Dehradun will be unloaded from rail 

wagons and reloaded on to road transport for shipment to project site by the Contractor. The roads and 

bridges en-route shall be made suitable for 70R loading capacity. 

3.2 GENERAL TECHNICAL REQUIREMENT  

3.2.1 SPECIFIC TECHNICAL REQUIREMENT    

As per section-1 

3.2.2 TYPE TESTS 

For all the items of equipment’s, bidder shall furnish copies of Type Tests Certificates for the 

Maximum Permissible Switching Over Voltage to Earth (kV) 487 kV 

Frequency 50 Hz ± 5% 

Rated short time current 50 kA for 1 sec 

Creepage distance 25 mm/kV 

System Earthing Solidly Grounded 
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equipment’s of the type and ratings similar to those specified. Type Tests Certificates furnished shall 

be as per the provisions of relevant standards for such equipment’s. In case the contractor is not in 

position to furnish, such type tests certificates or the type tests certificate furnished by him are not as 

per the relevant standard for such equipment and, therefore, not acceptable to the Employer, Type 

Test for such items and equipment’s will have to be conducted by the contractor at his cost.  

 

All the switchyard equipment’s shall be type and routine tested as per relevant IS / IEC- Publication 

or Type tests certificate shall be furnished to prove that the equipment fulfils all characteristics 

defined in Specifications. The contractor is required to carry out all type tests on one apparatus of 

each type and routine tests on all apparatus and submit the reports to the Employer. If approved by 

the Employer, type test certificates can be accepted in place of type tests in case of the same have 

been carried out on same type & similar capacity. All equipment/systems to be supplied shall 

conform to type tests as per relevant standards and proven type. 

 

The Bidder / Contractor shall furnish the reports of all the type tests carried out after 08.05.2007 as 

listed in relevant clauses in respective electrical specification and relevant standards for all 

components / equipment / systems. These reports should be for the tests conducted on 

identical/similar components/equipment/systems to those offered/proposed to be supplied under this 

contract. 

 

Type tests done in an independent government laboratory or in the presence of representative of 

State Electricity Board or other reputed public undertakings, the type test reports of the same shall be 

submitted for scrutiny /approval. If these are found suitable and technically acceptable, conducting of 

type tests shall be waived off. 

 

In case Contractor is not able to submit report of type test(s) conducted in last ten years, or in case 

type test report(s) are not found to be meeting the specification/relevant standard requirements, then 

all such tests shall be conducted by the Bidder free of cost to Employer/Purchaser, and reports shall 

be submitted for approval. No charges shall be paid under this contract. All acceptance and routine 

tests   as per relevant standards and specification shall be deemed to be included in the bid price. 

 

3.2.3    CODES AND STANDARDS 

All materials and equipment shall generally comply in all respect with the latest edition of relevant 

international electro-technical commission (IEC) or any other internationally accepted standard 

which ensure equal or better quality or relevant Indian standard(IS) mentioned against each 

equipment and this specification.  

 

3.3  MATERIAL/WORKMANSHIP  

3.3.1   General Requirement 

Where the specification does not contain characteristics with reference to workmanship, equipment, 

materials and components of the covered Equipment it is understood that the same must be new, of 
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highest grade of the best quality of their kind conforming to best engineering practice and suitable 

for the purpose for which they are intended. All design calculations, materials, works, manufacturing 

and testing shall conform to the latest applicable standards. 

 

The design of the Works shall be such that installation, future expansions, replacements and general 

maintenance may be undertaken with a minimum of time and expenses. Each component shall be 

designed to be consistent with its duty and suitable factors of safety, subject to mutual agreements 

and shall be used throughout the design. All joints and fastenings shall be devised, constructed and 

documented so that the component parts shall be accurately positioned and restrained to fulfill their 

required function. In general screw threads shall be standard metric threads. The use of other thread 

forms will only be permitted when prior approval has been obtained from purchaser. 

 

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made 

interchangeable with similar parts. All spare parts shall be interchangeable with, and shall be made 

of the same materials and workmanship as the corresponding parts of the Equipment supplied under 

the Specification. Where feasible, common component units shall be employed in different pieces of 

equipment in order to minimize spare parts stocking requirements. All equipment of the same type 

and rating shall be physically and electrically interchangeable. 

 

All materials and equipment shall be installed in strict accordance with the manufacturer's 

recommendation(s). Only first-class work in accordance with the best modem practices will be 

accepted. Installation shall be constructed as being the erection of equipment at its permanent 

location. This, unless otherwise specified, shall include unpacking, cleaning and lifting into position, 

grouting, leveling, aligning, coupling of or bolting down to previously installed equipment 

bases/foundations, performing the alignment check and final adjustment prior to initial operation, 

testing and commissioning in accordance with the manufacturer's tolerances and instructions and the 

Specification. All factory assembled rotating machinery shall be checked for alignment and 

adjustments made as necessary to re-establish the manufacture’s limits suitable guards shall be 

provided for the protection of personal on all exposed rotating and / or moving machine parts and 

shall be designed for easy installation and removal for maintenance purpose.  The spare equipment(s) 

shall be installed at designated locations and tested for healthiness. 

 

The Contractor shall apply oil and grease of the proper specification to suit the machinery, as is 

necessary for the installation of the equipment. Lubricants used for installation purposes shall be 

drained out and the system flushed through where necessary for applying the lubricant required for 

operation. The Contractor shall apply all operational lubricants to the equipment installed by him. 

 

All oil, grease and other consumables used in the Works/ Equipment shall be purchased in India 

unless the Contractor has any special requirement for the specific application of a type of oil or 

grease not available in India. In such is the case he shall declare in the proposal, where such oil or 

grease is available. He shall help purchaser in establishing equivalent Indian make and Indian 

Contractor. The same shall be applicable to other consumables too. 
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3.3.2    Provisions For Exposure to Hot and Humid climate 

Outdoor equipment supplied under the specification shall be suitable for service and storage under 

tropical conditions of high temperature, high humidity, heavy rainfall and environment favorable to 

the growth of fungi and mildew. The indoor equipment located in non-air conditioned areas shall 

also be of same type. 

3.4 COLOUR SCHEME AND CODES FOR PIPE SERVICE 
 

The contractor shall propose a color scheme for those equipment/Items for which the colour scheme 

has not been specified in the specification for the approval of purchaser. The decision of purchaser 

shall be final. The scheme shall include: 

 

Finishing colour of Indoor equipment 

Finishing colour of Outdoor equipment. 

Finish colour of all cubicles. 

Finishing colour of various auxiliary system equipment including piping 

Finishing colour of various building items. 

 

All steel structures, plates etc shall be painted with non-corrosive plant on a suitable primer. It may 

be noted that normally all electrical equipment in  switchyard are painted with shade RAL 7032. All 

The indoor cubicles shall be of same color scheme and for other miscellaneous items, colour scheme 

will be approved by the purchaser. 

 

3.5 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, pipings and conduit equipment connections shall be 

properly sealed with suitable devices to protect them from damage.  

All equipment accessories and wiring shall have fungus protection, involving special treatment of 

insulation and metal against fungus, insects and corrosion. The parts which are likely to get rusted, 

due to exposure to weather should also be properly treated and protected in a suitable manner. 

Screens of corrosion resistant material shall be furnished on all ventilating louvers to prevent entry of 

insects. 

 

3.6       FUNGISTATIC VARNISH 

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on the 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 

interface with the operation or performance of the equipment. Such surfaces or parts shall be 

protected against the application to the varnish. 
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3.7 SURFACE FINISH 

 

All surfaces that are so indicated on the drawings or those that require machining for their intended 

function, or those that are usually machined according to good workshop practice shall be machined. 

Surface finish qualities shall be adequate for   the intended use and shall be indicated on the 

Contractor's Drawings. Suitable measuring device such as scatter meter or other acceptable 

measuring device will be used to determine compliance with specified surface finish.  

 

All interiors and exteriors of tanks, control cubicles and other metal parts shall be throughly cleaned 

to remove all rust, scales, corrosion, greases or other adhering foreign matter. All steel surfaces in 

contact with insulating oil as far as accessible, shall be painted with not less than two coats of heat 

resistant, oil insoluble, insulating paints. 

 

All metal surfaces exposed to atmosphere shall be given two primer coats of zinc chromate and two 

coats of epoxy paint with epoxy base thinner. All metal parts not accessible for painting shall be 

made of corrosion resisting material. All machine finished or bright surfaces shall be coated with a 

suitable preventive compound and suitably wrapped or otherwise protected. All paints shall be 

carefully selected to withstand tropical heat and extremes of weather within the limit specified. The 

paint shall not scale off or wrinkle or be removed by abrasion due to normal handling. All external 

painting shall be as per RAL 7032. 

 

Before delivery, all exposed, unfinished metal surfaces shall be cleaned and shop painted.  Cleaning 

and Preparation of steel surfaces shall be in accordance with relevant standards and they shall be 

given at least one prime coat the same day.  Paint shall be in accordance with applicable portions of 

relevant Indian and International standards.  The colours of the paint will be selected at the 

Employer’s option.  All interior surfaces of the crane those are accessible for maintenance 

inspections shall also be completely painted.   All other interior surfaces shall be painted with only 

the 1 coat of primer.  The inside of all gear housings shall be painted with 2 coats of oil resisting 

enamel as recommended by the gear housing manufacturer.  A quantity and type of paint equal to 

15% of the paint used for the second and third coats shall be provided for field touchup work.  

Monorail hoists shall be painted with the manufacturer’s standard finish.  The colour of the paint will 

be subject to approval of the Employer/Customer. 

 

3.8      GALVANIZING 

 

All structural steel including ladders, platforms, hand rails and the like and all exterior and interior 

steel surfaces of outdoor Works, as well as bolts and nuts associated with galvanized parts shall be 

hot-dip galvanized, electrolytic galvanized or serialized, as may be appropriate to the particular case. 

Galvanizing shall be performed in accordance with VDE Standard 0210 (Verband Deutscher 

Elektrotechniker) or IS 4795:1996. For galvanizing, only original blast furnace raw zinc shall be 

applied, which shall have a purity of 98.5%. The thickness of the zinc coat shall be for bolts and 

nuts, approx. 60 micrometers. 
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Conforming to latest version of IS:2629 or any other equivalent authoritative standard. However, 

hardware less than M12 size shall be electro-galvanized. Minimum weight of zinc coating shall be 

610 gms. per square meter and minimum thickness of coating shall be 85microns for all items 

thicker than 6mm. For items lower than 6 mm thickness, requirement of coating shall be as per 

relevant ASTM. 

       

3.9 PACKING 

 

The following details are to be clearly indicated in the material forwarding documents: 

            a)  Name and address of the consignee. 

b)  Purchase order number. 

c)  Name of supplier/s. 

d)  Description of equipment / material. 

e)  Net weight. 

f)  Gross weight. 

           

All the equipment’s 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. On 

request of the purchaser, the Contractor shall also submit packing details/associated drawing for any 

equipment material under his scope of supply, to facilitate the purchaser to repack any equipment/ 

material at a later date, in case the need arises. Any material found short inside the packing cases 

shall be supplied by the supplier without any extra cost. 

 

The cases containing easily damageable material shall be very carefully packed and marked with          

appropriate caution symbol i.e. fragile, handle with care, use no Hooks etc. All electrical parts shall 

be carefully protected from damage by sand, moisture, heat or humid atmospheric conditions by 

packing them in high-pressure polyethylene foil. 

             

All the cable shall be supplied on nonreturnable wooden drums with adequate barrel diameter so as 

to avoid any damage to the cables and to withstand rough handling during transportation and storage.  

A layer of waterproof paper shall be applied to the surface of the drums and over the outer cable 

layer.  

 

A circular space of at least 40mm shall be left between the cable and the lagging. Each drum shall 

carry the name of the manufacturer, the name of the Employer, his address, order number, item 

number, type, size length of cable, net and gross weight duly stenciled thereon. 

3.10 HANDLING, STORING AND INSTALLATION 

Contractor may engage manufacturer's Engineers to supervise if required for unloading, 

transportation to site, storing, testing and commissioning of the various equipment being procured by 

them separately. In case of any doubt/misunderstanding as to the correct interpretation of 

manufacturer's drawings or instructions, necessary clarifications shall be obtained from the 

purchaser. Contractor shall be held responsible for any damage to the equipment consequent to not 

following manufacturer's drawings/instructions correctly. 
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Where assemblies are supplied in more than one section, contractor shall make all necessary 

mechanical and electrical connections between sections including the connection between buses. 

Contractor shall also do necessary adjustments/alignments necessary for proper operation of circuit 

breakers, isolators and their operating mechanisms. All components shall be protected against 

damage during unloading, transportation, storage, installation, testing and commissioning.  

Contractor shall be responsible for examining all the shipment immediately of any damage, shortage, 

discrepancy etc. for the purpose of Purchaser’s information only. Any demurrage, pilferage 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 

purchaser in an operating condition after commissioning.  

The minimum phase to earth, phase to phase and section clearance along-with other technical 

parameters for the various switchyard voltage levels to be maintained shall be strictly as per the 

approved drawings. 

The design and workmanship shall be in accordance with the best engineering practices to ensure 

satisfactory performance throughout the service life. If at any stage during the execution of the 

Contract, it is observed that the erected equipment(s) do not meet the above minimum clearances, the 

Contractor shall immediately proceed to correct the discrepancy at his risks and costs. 

3.11 DEGREE OF PROTECTION 

  

The supplier shall propose following Degree of protection for those equipment/Items for  which the 

degree of protection has not been specified in the specification for the approval of   BHEL/UJVNL 

The decision of BHEL/UJVNL shall be final. The enclosures of the Control   Cabinet, Junction 

boxes and Marshalling boxes panels etc. to be installed shall be provided   with degree of protection 

as detailed here under: 

 

            a) Installed outdoor: IP-55 

            b) Installed indoor in air conditioned area: IP-42 

            c) Installed in covered area IP: 52 

            d) For LT switchgear (AC & DC distribution Boards): IP-54 

 

The degree of protection shall be in accordance with IS: 13947, (Part-1)/IEC-947(Part-1). Type                 

test report/or degree of protection test on each type of the box shall be submitted for approval. If              

necessary, the cubicles shall be equipped with automatically controlled heating elements for                    

protection against internal condensation and moisture. All panels/cubicles shall have                               

approximately 20% space for mounting of future devices. Door operated interior illuminating lamps, 

power socket for 240V 5 /15A and communication socket shall be provided in all panels. 

3.12 RATING PLATES, NAME PLATES AND LABELS 

The switchyard equipment shall have a rating plate with the information required by relevant IEC i.e. 

at least the following:  
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• Manufacturer’s name  

• Type number  

• Serial number 

• Rated Voltage  

• Rated impulse withstand voltage  

• Rated power frequency withstand voltage 

• Rated frequency  

• Rated current   

• Rated short circuit breaking current  

• Rated short time current (r.m.s), & duration Each instrument transformer must have its       

own rating plate with the information as required in IEC 600441 and IEC 60186. 

3.13 EARTHING 

The operating mechanism housing, control cabinets, support structure etc. shall b e  provided 

w i t h  two  separate  earthing  terminals  suitable  for  bolted connection to 50x6mm mild steel 

flat to be provided for connection to station earth mat. 

 

Circuit breakers, LA, Isolator, CVT, CT, BPI   shall be provided with two grounding pads suitable 

for connection to galvanized steel flat of Size 75X12 mm. Control panels, Relay panel, outdoor 

marshalling boxes, Junction boxes, lighting panels and distribution board shall be provided with two 

grounding   pads, for connection to   galvanized steel flat.  The two pads shall be provided, one each 

at the middle of the two opposite sides of the bottom frame of the equipment. Earthing of hinged 

door shall be done by using a separate earth wire. 

 

The Contractor shall connect all equipment included in the scope of delivery to the grounding 

system. In addition to the grounding through cable screens, all equipment such as cubicles, motors, 

etc. shall be connected directly to the grounding system using copper wire of area not less than 50 

mm sq. at two different points. In general, all iron parts such as supports, covers, railing, etc. shall 

be connected to the grounding system. Each conductor shall have its own separate connection point. 

Pressed on closed shoes shall be used for connections to bars. 

 

3.14     TERMINAL BLOCKS AND WIRING 

Wiring within cubicles and equipment enclosures shall conform to requirements of this section 

unless otherwise specified. Control wiring shall be stranded copper and shall be not smaller than 1.5 

mm sq. except as otherwise agreed by the Engineer. 

Larger size wiring shall be   used where needed for the current carrying capacity requirements. 

Cables shall have at least 1000 V grade PVC insulation except for 110V DC and telemetering or 

communication system equipment for which 650V and 300 V ratings respectively may be 

acceptable. 

For current and potential transformer secondary circuits the minimum cross section of the conductors 

shall not be less than 2.5mm sq. Wiring shall terminate at terminal blocks at one side only. Where 
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tap   connections are required, they shall be made on terminal blocks. Wiring shall be neatly arranged   

and laid in plastic conduits accessible from the front door. The conduits shall not be filled more than 

70 %. 

Each cubicle shall be provided with an earthing bar (PE) of sufficient cross section   carrying any 

possible fault current without undue heating. All metallic parts of the cubicle not    forming part of 

the live circuits, all instrument transformer terminals to be earthed and other earthing terminals as 

well as all cable screens and PE-wires shall be connected to the earthing bar. 

The terminal blocks shall be located to allow a neat and easy connection work and shall be safely 

accessible while the equipment is in service. Control circuits and power circuits shall be completely 

separated by use of divided or separate terminal blocks. Power terminal blocks shall be rated in 

accordance with applicable standards and shall be provided with covers. Control wiring terminal 

shall be equipped with facilities for opening the circuit. It shall be possible to interchange a single 

terminal block for a new one without dismantling a whole row.          Current transformer terminal 

blocks shall have provisions for short-circuiting and disconnecting. Not more than two wires shall be 

connected to any one terminal. Terminal blocks using screws acting directly on the wire will not be 

accepted. At least 20% spare terminals shall be provided. Terminals shall be marked with printed 

labels. 

Terminal blocks shall be 1100 V grade and have continuous rating to carry the maximum expected 

current on the terminals. Those shall be of moulded piece complete with insulated barriers stud type 

terminals, washers nuts and lock nuts. Screw clamp, overall insulated, insertion type, rail mounted 

terminals can be used in place of stud type terminals. But preferably the terminal blocks shall be 

non-disconnecting stud type equivalent to Elmex type CATM4, Phoenix cage clamp type of Wedge 

or equivalent. The Insulating material of terminal block shall be nylon 6.6 which shall be free of 

halogens, fluorocarbons etc.  

Terminal block for current transformer and voltage transformer secondary leads shall be provided 

with test links and isolating facilities. The current transformer secondary leads shall also be provided 

with short circuiting and earthing facilities.  

The terminal shall be that maximum contact area is achieved when a cable is terminated. The 

terminal shall have a locking characteristic to prevent cable from escaping from the terminal clamp 

unless it is done intentionally. The conducting part in contact with cable shall preferably be tinned or 

silver plated however Nickel plated copper or zinc plated steel shall also be acceptable. The terminal 

blocks shall be of extensible design. The terminal blocks shall have locking arrangement to prevent 

its escape from the mounting rails.  

The terminal blocks shall be fully enclosed with removable covers of transparent, non-deteriorating 

type plastic material. Insulating barriers shall be provided between the terminal blocks. These 

barriers shall not hinder the operator from carrying out the wiring without removing the barriers.  

The arrangements shall be in such a manner so that it is possible to safely connect or disconnect 

terminals on live circuits and replace fuse links when the cabinet is live. At least 20 % spare 

374135/2021/TBG-TB_ENG_SR
72



 

TECHNICAL SPECIFICATION FOR  

VENTILATION SYSTEM OF GIS BUILDING 

UJVN LTD., 2 X 60 MW, VYASI- 220 KV GIS SUBSTATION 

TB-398-553-033 

Rev. 02 

Page | 11 

 

  Page 11 of 15 

                            

terminals shall be provided on each panel/cubicle/box and these spare terminals shall be uniformly 

distributed on all terminals rows.  

There shall be a minimum clearance of 250mm between the first bottom row of terminal block and 

the associated cable gland plate. Also the clearance between two rows of terminal blocks shall be a 

minimum of 150 mm. The Supplier shall furnish all wire, conduits and terminals for the necessary 

inter-phase electrical connection (where applicable) as well as between phases and common terminal 

boxes or control cabinets. 

All input and output terminals of each control cubicle shall be tested for surge withstand capability in 

accordance with the relevant IEC Publications, in both longitudinal and transverse modes. The 

supplier shall also provide all necessary filtering, surge protection, interface relays and any other 

measures necessary to achieve an impulse withstand level at the cable interfaces of the equipment. 

 

3.15 CONTROL CABINETS, JUNCTION BOXES, TERMINALS BOXES AND 

MARSHALLING BOXES FOR OUTDOOR EQUIPMENTS  

All types of boxes, cabinets etc. shall generally conform to and be tested in accordance with IS-5039, 

IS-8623 or IEC-439, as applicable and the clause given below. 

Control cabinet, Junction boxes, marshalling boxes & Terminal boxes shall be made of sheet steel or 

aluminium and shall be dust, water and vermin proof. Sheet used shall be least 2.0 mm cold rolled or 

2.5mm hot rolled. The box shall be properly braced to prevent wobbling. There shall be sufficient 

reinforcement to provide level surfaces, resistance to vibrations and rigidity during transportation 

and installation. In case of aluminium enclosed box the thickness of aluminium shall be such that it 

provides adequate rigidity and long life as comparable with sheet of specified thickness. 

Cabinet/boxes shall be free standing floor mounting type, wall mounting type or pedestal mounting 

type as per requirements. 

Removable plates with gaskets shall be fitted at the top and bottom of the box to provide the entry 

for conduit or cable. The door shall be provided with suitable gasket and fitted with a lock type 

handle. The door shall be hung on hinges having brass bodies and stainless steel pins.  Each cable 

junction box shall be provided with terminals of adequate rating on the terminal strip of suitable 

thickness. Disconnecting (sliding) type terminal blocks shall be provided, to facilitate testing & 

maintenance without disconnecting the cables.    

Multi block terminal board of 15 A, 500 V rating shall be provided to form in assembly of number of 

terminal block. Assembly may be secured with only two screws on the surface. There shall be 

provision on the strips to add more terminal in case of further requirement. 

Cabinet /boxes shall be provided with double hinged doors with padlocking arrangements. The 

distance between two hinges shall be adequate to ensure uniform sealing pressure against 

atmosphere. The quality of gaskets shall be such that it does not get damaged/cracked during the 

operation of the equipment. 

All door, removable covers and plates shall be gasketed all around with suitably profiled EPDM 
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gaskets. The gasket shall be tested in accordance with approved quality plan. The quality of gasket 

shall be such that it does not get damaged /cracked during the years of the equipment or its major 

overhaul whichever is earlier. All gasketed surfaces shall be smooth, straight and reinforced if 

necessary to minimize distortion and to make a tight seal. Ventilating Louvers, if provided, shall 

have screen and filters. The screen shall be fine wire mesh made of brass. 

All boxes/cabinets shall be designed for the entry of cables from bottom by means of weather proof 

and dust-proof connections. Boxes and cabinets shall be designed with generous clearances to avoid 

interference between the wiring entering from below and any terminal blocks or accessories mounted 

within the box or cabinet. Suitable cable gland plate projecting atleast 150 mm above from the base 

of the Marshalling Kiosk/box shall be provided for this purpose along with the proper blanking 

plates. Necessary number of cable glands shall be supplied and fitted on this gland. The gland shall 

project at least 25mm above gland plate to prevent entry of moisture in cable crutch. Gland plate 

shall have provision for some future glands to be provided later, if required 

3.16 SPACE HEATERS 

The space heaters shall be suitable for single phase 50 Hz AC supply from an independent source, 

which should automatically switch off before starting of unit. However, once the dehumidification 

unit is switched ON, it shall be controlled automatically with a thermostat. The dehumidification unit 

shall be designed to avoid hot spot. The heater shall be suitable for continuous operation at 240 V 

AC supply voltage and shall be provided with on – off switch and fuse shall be provided for heater. 

One or more adequately rated, thermostatically connected heaters shall be supplied to prevent 

condensation in any compartment. The heater shall be installed in the lower portion of the 

compartment and electrical connections shall be made from below the heater to minimize 

deterioration of supply wire insulation. The heaters shall be suitable to maintain the compartment 

temperature to prevent condensation. 

The heaters shall be suitably designed to prevent any contact between the heater wire and air and 

shall consist of coiled resistance wire centered in metal sheath and completely encased in a highly 

compacted powder of Magnesium Oxide or other material having equal heat conduction and 

electrical insulation properties, or they shall consist of a resistance wire wound on a ceramic and 

completely covered with a ceramic material to prevent any contact between the wire and air. 

Alternatively, they shall consist of resistance wire mounted into a tubular ceramic body built into an 

envelope of stainless steel or the resistance wire is wound on a tubular ceramic body and embedded 

in glaze the surface temperature of the heaters shall be restricted to a value which will not shorten the 

life of the heater sheaths or that of insulated wire or other component in the compartments 

 

3.17     QUALITY      
 

BHEL quality plan to be followed subject to TBEM / customer's approval. 

 

3.18  GUARANTEE:  

The supplier shall guarantee that the goods under the Contract are new, unused of the most recent or 
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current models and incorporated all recent improvements in design and materials unless provided 

otherwise in the Contract. The supplier shall further guarantee that the goods supplied under this 

Contract shall have no defects arising from design, materials or workmanship, installation and 

erection, if that may develop under normal use of the supplied goods. The supplier shall also 

guarantee the performance of the works executed by him including the performance of all the 

materials/goods supplied by him.  

 

BHEL shall promptly notify supplier in writing of any claims arising under guarantee in respect of 

goods. Upon receipt of such notice, the supplier shall, with all reasonable speed, repair or replace the 

defective works or parts thereof, free of cost at site. All the expenses towards transportation of 

defective parts to supplier’s works and of repaired/replaced parts to site shall be borne by the 

Supplier. 

 

If the Supplier, having been notified, fails to remedy the defects within 14 days, the BHEL will 

proceed to take such remedial action as may be necessary, at the supplier’s risk and expenses. All 

expenses in this regard will be recovered from Supplier. 

 

 

3.19    DOCUMENTATION  

3.19.1  LIST OF DOCUMENTS  

The bidder shall submit a detailed list of drawings / documents along with the bid proposal which he 

intends to submit to the Employer after award of the contract.  

The supplier shall necessarily submit all the drawings / documents unless anything is waived. All 

engineering data submitted by the Contractor after final process including review and approval by 

the Employer shall form part of the Contract Document and the entire works performed under this 

specification shall be performed in strict conformity, unless otherwise expressly requested by the 

employer in Writing. 

 

3.19.2  DRAWINGS  

All drawings submitted by the Contractor including those submitted at the time of bid shall be in 

sufficient detail to indicate the type, size, arrangement, material description, Bill of Materials, weight 

of each component, break-up for packing and shipment, the external connections, fixing arrangement 

required, the dimensions required for installation and interconnections with other equipment’s and 

materials, clearances and spaces required for installation and interconnection between various 

portions of equipment’s and any other information specifically requested in the specifications.  

Each drawing submitted by the Contractor shall be clearly marked with the name of the Employer, 

name of consultant, the unit designation, contract no., and the name of the Project. If standard 

catalogue pages are submitted, the applicable items shall be indicated therein. All titles, noting, 

markings and writings on the drawing shall be in English. All the dimensions should be in metric 

units. 
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Further work by the Contractor shall be in strict accordance with these drawings and no deviation 

shall be permitted without the written approval of the Employer if so required.  

All manufacturing and fabrication work in connection with the equipment prior to the approval of the 

drawing shall be at the Contractor’s risk. The Contractor may make any changes in the design which 

are necessary to make the equipment conform to the provisions and intent of the Contract and such 

changes will again be subject to approval by the Employer. Approval of Contractor’s drawing or 

work by the Employer shall not relieve the contractor of any of his responsibilities and liabilities 

under the Contract.  

 

 

3.19.3 APPROVAL PROCEDURE 

The scheduled dates for the submission of these as well as for, any data/information to be furnished 

by the Employer would be discussed and finalized at the time of award. The supplier shall also 

submit required no. of copies as mentioned in this specification of all drawings/design 

documents/test reports for approval by the Employer. 

The contractor may please note that all resubmissions must incorporate, all comments given in the 

submission by the Employer failing which the submission of documents is likely to be returned. 

Every revision shall be a revision number, date and subject, in a revision block provided in the 

drawing, clearly marking the changes incorporated. 

The title block of drawings shall contain the following information incorporated in all contract 

drawings. 

 

3.19.4 DOCUMENTS TO BE SUBMITTED ALONGWITH OFFER 

1) Drawings 

2) Guaranteed Technical Particulars 

3) Type Test Reports 

4) Manufacturing Quality Plan 

 

3.20 DOCUMENTATION SCHEDULE 

 

S. 

No. 

DESCRIPTION TENDER 

STAGE 

CONTRACT 

STAGE FOR 

APPROVAL 

FINAL 

DOCUMENTATI

ON 

   Prints Prints CDs 

1 Drawings and Data Sheets  1 10 13 - 

2 Drawings “As Built “ - - 13 05 

3 Type Test Reports 1 05 13 - 

3  Erection Manuals - 11 13 - 

4  Operation and 

Maintenance Manuals 

- 11 13 - 

5  Manufacturing Quality 

Plan  

1 11 13 - 

6  Field Quality Plan 1 11 13 - 
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7 . Inspection Test Reports - - 13 - 

Drawings will also be submitted in mini cartridges in AUTOCAD Release -14 package or any other 

CAD package along with conversion files for all major items. 

Final Documentation shall be submitted in bound volumes with Customer & Project etc. written on 

top. 
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Bidder shall submit the drawings & data sheets as per the following list: 

DRAWING NO. DRAWING NAME 
TBDG-398-553-05 Ventilation Ducting Layout for GIS Building 

TBDG-398-553-06 Ventilation Fan Room Layout for GIS Building 

TBDG-398-553-07 Drawing of PDB for Ventilation system 

DATA SHEETS DATA SHEETS NAME 
TBDS-398-553-01 TDS For GI Duct/Supply & Return diffuser/ Fire Damper/PRD/ Pre-fine 

filter/Instruments 

TBDS-398-553-02 TDS For Supply Air Fans/ Exhaust Fans 

TBDS-398-553-03 TDS of Centrifugal fan & motor for GIS Ventilation system 

 

SECTION-4 
LIST OF DRAWINGS & DOCUMENTS 
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SCHEDULES TO BE FILLED UP BY THE BIDDER 
 
 

Schedule 1 Schedules of Deviations 
 
Schedule 2 Details of contact persons (technical & commercial) 
 
Schedule 3 Enclosures to Specification (Drawings) 

 

 

SECTION-5 
ENCLOSURES TO SPECIFICATION 
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SCHEDULE-1 

 
SCHEDULE OF TECHNICAL DEVIATION 

 
 
The following are the deviations / variations / exceptions from the specification: 
 

 
Section   Clause No. /   Statement of deviation/ 
   Page No.   Variations/Exceptions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1) In case, this schedule is not submitted, it will be presumed that the equipment 

/material to be supplied under this contract are deemed to be in compliance with the 
specification. 

 
2) If there is NIL deviation, even then the format to be filled as NIL DEVIATION 
 
3) Continuation sheets of like size and format may be used as per the Bidder’s Requirement 

and shall be annexed to this schedule. 
 
 

Place   Signature of the authorized representative of Bidder  
 

Name ------------------------------------- 
 

Date    Designation---------------------------------------- 
 
  Company seal-------------------------------------- 
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                    SCHEDULE-2 

 
DETAILS OF CONTACT PERSON BOTH TECHNICAL AND COMMERCIAL 

 
            
  
 
Name  
 
 
 
Address for correspondence  
 
 
Phone No. 
 
Fax No. 
 
Email 
 
 
 
 
Place      Signature of the authorized representative of Bidder  
 

Name----------------------------------------------- 
Date        
     Designation---------------------------------------- 
 
     Company seal ------------------------------------- 
 
 
Note:  Continuation sheets of like size and format may be used as per the Bidder’s 

Requirement and shall be annexed to this schedule. 
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SCHEDULE –3 
 

ENCLOSURES TO SPECIFICATION 
 

(ANNEXURE-A) 

DRAWINGS 

1. GIS Hall Structural Detail 
DRG. NO. 12057-H-20911-J08 
 
2. Ventilation Duct Layout (Elevation) 
DRG. NO. TB-DG-398-553-331 
 
3. Ventilation Room (Plan at EL. 535) 
DRG. NO. TB-DG-398-553-332 
 
4. Ventilation Duct Layout (Plan at EL. 549) 
DRG. NO. TB-DG-398-553-333 
 
5. Ventilation Duct Layout (Section) 
DRG. NO. TB-DG-398-553-334 
 
Note: Ventilation Duct Layout at sl. no. 2 to 5 above are only for reference, 
for actual GIS Building layout drawing of GIS Hall Structural Detail at sl. no. 
1 to be referred.  
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DRG. NO. TB-DG-398-553-331 
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DRG. NO. TB-DG-398-553-332 
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DRG. NO. TB-DG-398-553-334 
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