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1.0 INTENT OF SPECIFICATION 
 

1.1 The specification covers design, engineering, manufacture, supply / procurement,  
inspection and testing at vendor’s / sub vendor’s / manufacturer’s works, painting, 
forwarding, proper packing and shipment till storage area and delivery from storage area 
to site, unloading, handling & on-site transportation, storage, preservation , security / 
safety at site , Erection & Commissioning, minor civil & structural (as applicable) works   
as required   on FOR site basis,  Performance and guarantee testing / demonstration 
testing  and handing over to BHEL’s customer of  HVAC SYSTEM as per details  in 
different sections / volumes of this specification and various pre award agreements for 
4X111 MW VISHNUGAD PIPALKOTI HYDRO ELECTRIC PROJECT.  

1.2 The contractor shall be responsible for providing all material, equipment & services, 
which are required to fulfil the intent of ensuring operability, maintainability, reliability 
and complete safety of the complete work covered under this specification, irrespective 
of whether it has been specifically listed herein or not. Omission of specific reference to 
any component / accessory necessary for proper performance of the equipment shall 
not relieve the contractor of the responsibility of providing such facilities to complete 
the supply, erection and commissioning, performance and guarantee/demonstration 
testing   of HVAC SYSTEM. 

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 highest standards of design, engineering 
and workmanship and shall be capable of performing the required duties in a manner 
acceptable to purchaser who will interpret the meaning of drawings and specifications 
and shall be entitled to reject any work or material which in his judgement is not in full 
accordance herewith. 

1.4 The extent of supply under the contract includes all items shown in the drawings, 
notwithstanding the fact that such items may have been omitted from the specification 
or schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing. Similarly, the extent of supply also includes all tems required for 
completion of the system and not withstanding that they may have been omitted in 
drawings / specifications or schedules. 

 
1.5 The general term and conditions, instructions to tenderers and other attachment 

referred to elsewhere are made part of the tender specification. The equipment 
materials and works covered by this specification is subject to compliance to all 
attachments referred to in the specification. The bidder shall be responsible for and 
governed by all requirements stipulated herein.  

 
1.6 While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL 
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and to seek any clarification on specification requirement  in the format enclosed under 
Vol-III of the specification   within 10 days of receipt of tender documents. In absence of 
any such clarifications, in case of any contradictory requirement, the more stringent 
requirement as per interpretation of Purchaser / Customer shall prevail and shall be 
complied by the bidder without any commercial implication on account of the same. 
Further in case of any missing information in the specification not brought out by the 
prospective bidders as part of pre-bid clarification, the same shall be furnished by 
Purchaser/ Customer as and when brought to their notice either by the bidder or by 
purchaser/ customer themselves. However, such requirements shall be binding on the 
successful bidder without any commercial & delivery implication.  

 
1.7 The bidder’s offer shall not carry any sections like clarification, interpretations and /or 

assumptions. 
 
1.8 Deviations, if any, should be very clearly brought out clause by clause along with cost of 

withdrawal in the enclosed schedule (in Vol – III); otherwise, it will be presumed that the 
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given 
against the deviation, it will be presumed that deviation can be withdrawn without any 
cost to BHEL/its customer.   

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

documents or requirements of different codes and standards specified, Section – C1 
shall prevail over section – D, however more stringent requirement as per the 
interpretation of the owner shall apply.   

  
Further, In case of any discrepancy in section 'C1' and section ‘C2’, Section-C2 shall 
prevail (customer specification). 

   
1.10 In case all above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.11  For definition of word like Contractor, bidder, supplier, vendor, Customer/ Purchaser 

Employer, consultant, please refer relevant clause of GCC. 
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3. Site and Other Data 

(Data is based on  Joshimath observatory) 

1. CLIMATIC CONDITIONS : 

  1.1 TEMPERATURE DATA 

i) Temperature of Air in shade    (Ever recorded) 

(a) Maximum temp     310 C 

(b) Minimum temp     (-)2.9 0 C 

 ii) Maximum variation between day 

  & night temperature during 

(a) Winter                              9.9 0 C 

(b) Summer     11.60 C 

iii)        Maximum river water temperature    

(During June)     270 C 

 

  1.2 RELATIVE HUMIDITY  

          Maximum      90% 

 

 1.3       RAINFALL DATA  

i) No. of months of tropical    04 
 monsoon conditions      

ii) Average annual rainfall (at Joshimath) 1160 mm    

iii) Average Nos. of rainy days in a year   120 

iv) Occurrence of fog conditions    Nil 

  1.4      ALTITUDE 

i) Dam site(River Bed)     El 1225 m 

ii) Power House     El 1041 m 
 (Service bay level) 
 

iii) Switchyard      El 1130 m 
  (Potyard over ground) 
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2. SEISMICITY 

 The Project Area lies in the Himalayas which are known as a highly seismic belt.   
Seismic data obtained from the Indian Meteorological Department to cover the area 
between latitude 280 – 320 N and longitude 76.50 – 80.50 E covers 1169 shocks recorded 
between the year 1720 to 2005 of magnitude 1.1 to 6.8 at Richter’s Scale.  
The Seismic Coefficient for the design of the equipment will be considered as specified 
in Bid Documents. 

 

3. LOCATION AND ACCESS 

The site is well connected with all weather roads and is connected to Ghaziabad-
Haridwar-Rishikesh-Srinagar-Pipalkoti-Joshimath National Highway No. 58.  The 
project site is about 225 km from Rishikesh. 
 

4.   HYDROLOGY  

The river Alaknanda drains a catchment area of about 4672 Sq. km. at the proposed dam 
site. The water availability for the project i.e. the dependable flows for 90 % & 50% 
dependable year have been assessed as 3737Mcum and 5673 Mcum. The computed 
inflow series worked out has been adopted as 6700 m³ /sec as SPF for design of spilling 
arrangement and the system has been checked for safe passage of PMF i.e. 10800 m³ 
/sec. 
 

5. POWER POTENTIAL STUDIES  

The 33 years data of water flows on 10 daily basis has been analyzed. For determining  
90 % & 50% dependable energy year, the power potential & energy generation for all the 
33 years have been computed. An installation of 444 MW comprising generating units 
each of size 111MW have been proposed. The energy in 90 % dependable year has been 
summarized below. 
 
Annual Energy Generation 

 Annual energy generation (GWh)    1812.90 
 Annual load factor (%)                             46.61 
 

Generation during lean flow season 

 Lean Period Avg. Power (MWc)                 74.69 
 Load factor (%)                                     16.82 
 

The design energy for tariff at 95% availability in 90 % dependable year has been worked 
out as 1797.12 GWh. 
A pondage of 2.473 Mcum has been provided at diversion dam site, which would enable 
the station to operate 3.15hrs. per day. 
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6. POWER EVACUATION ASPECTS  

The 444 mw power generated at 13.8 kv at vishnugad pipalkoti hydro electric project, 
will be stepped upto 400 kv by unit step transformers. The power will be taken to pooling 
station near kuwari pass. 

 
7. ENVIRONMENTAL ASPECTS 

The proposed project entails submergence of 24.5 ha of area. Mainly forest and partly 
private land are coming under reservoir submergence. The key impacts are given as 
below: 

• Impacts due to acquisition of forestland. 
• Impacts on wildlife, especially species categorized as Schedule-I species as per Wildlife 

Protection Act (1972) 
• Increased potential for fisheries in the reservoir as a result of construction of dam.  
• Proper stabilization of quarry sites 
• Management of pollution from various sources for labour camps  
• Resettlement and Rehabilitation plan for families losing private land and homesteads in 

project affected villages. 
 
As a part of IEE various management measures including pollution control measures 
during construction phase, minimal acquisition of forest area, compensatory afforestation, 
resettlement & rehabilitation plans, area development activities, installation of cyclones 
/in crushers, etc. 
 
The proposed project is recommended for environmental clearance, which will require 
approval from Ministry of Environment and Forests, Government of India. 

 
-------- 
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4. Salient Features 
I. LOCATION:  

State      Uttarakhand 
Distt.      Chamoli 
River      Alaknanda 
Dam site     Near Village Helong   (E – 790   29’30”) 
                               (N - 300   30’50”) 
P H site  (underground)   Near Village Hat         (E – 790   24’56”) 
                                (N - 300   25’31”) 
 

II. HYDROLOGY: 
Catchment Area at Dam Site   4672 km2    
Annual mean flow    5682.6 Mcum  
Submergence area    24.5 ha 
Design Flood       SPF 6700m3/sec (For Design) 

   PMF 10840M3/SEC (FOR CHECKING)  
 Diversion Flood 

(1: 25 yr Non monsoon flood)  725 m3/sec 
 
III. RESERVOIR: 

Full reservoir  level    E L   1267 m 
Maximum  Water  level   E L   1269  m (PMF) 
Minimum Draw Down level   E L   1252.5 m 
Gross storage at FRL    3.63  Mcum 
Storage at MDDL    1.16  Mcum 
Live storage     2.47  Mcum  
Surface Area at FRL    24.5 ha 

 
IV. DIVERSION ARRANGEMENT: 

A. Diversion Tunnel: 
Location      Left bank 
Length     490m 
Diameter     10m, Circular 
Design Discharge    725m3/sec 
Gates     10mx10m, Vertical lift fixed wheel 
Invert level at Entry   1228m 

 

B. U/S Coffer Dam: 
Type     Colcrete  
Length     60 m 
Height     15 m 
Top Elevation     EL 1242 m 
 

C. D/S Coffer Dam: 
Type     Rock fill  
Length     46 m    
Height     6 m 
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Top EL.     EL. 1229 m 
V. DIVERSION DAM: 

 Type of dam     Concrete, gravity dam 
Height of dam above deepest    65 m 
foundation level     

 Top of dam     EL  1270 m 
 River bed level    EL  1225  m 
 Foundation level    EL  1205 m  
 Length      89.3 m  (NOF 32.3 m,  OF 57.0 m )  
  
 
 
VI. SPILLING ARRANGEMENT: 

A.      Sluices: 
Nos.     4 

Design Flood    8004 m3 /sec 
Size of sluice 6.6 m (W) x 15 m (H) 

(4 nos.  6.6 m x 15 m) 
  Type of gate    Radial  
       Stoplog (1 no. 6.6 m x 22.5 m) 
  Crest level of sluice   1233  m 
  

B.       Diversion cum Spillway Tunnel:  Diameter 10 m (Φ) ,Circular 
Invert level at Entry   1249 m 

 Length       490  m 
  Design Discharge   1074 m3/sec  

Gate     2+1 no., 4.1 m x 10 m  
(Vertical lift fixed  wheel Gate) 

     
 C. Spill Tunnel (12m Φ):    
  Size     12m Φ, Circular 
  Invert level at Entry   1245 m 
  Length      250 m 
  Design Discharge   1618 m3/sec 
  Gate     2+1 no., 4.8 m x 12 m  
       (Vertical lift fixed wheel Gate) 

 
D. Ogee spillway 
 

No.     1 
Type  of gate    vertical 
Size     4 m x 3 m 
Design flow    80 m3 /sec 
Crest  EL    EL 1264 m 
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VII. POWER INTAKE: 
Location     Right bank 
Nos.      3 
Type       Straight intake with bell mouth 
Maximum discharge    277.9 m3/sec 
Intake invert level    EL  1242.5 m 
Size      6 m modified Horse shoe type 
Gates      3 + 3 nos. 5.20 m x 6 m  

Vertical lift fixed wheel gate (service  
 gate + emergency gate) 

 Silt Flushing Tunnel   
(Below Intake) 

 Size of Intake     3 nos. of 3mx3m 
 Size of SFT ducts    3 nos. of 2mx5m 
 Gate      3+3 nos. of 3mx3m 
 Design Discharge capacity    380 cumec 
  

VIII. DESILTING CHAMBER: 
Nos.      3 
Size      350 m (L) x 16 m (W) x 20.6 m (H) 

 Particle size to be removed   0.2 mm & above 
 Gates      3 nos.  5.24 m x 6 m (H),  

Vertical lift fixed wheel  
Gate chamber      6 m (W) x 9 m (H) x 155 m (L) 

 Operation level    EL  1270 m 
 

Silt Flushing Tunnel:      
 Size       3.6 m x 4.0 m (D shaped) 
 Flushing discharge    47.6 m3/sec 
 Length       680 m 
 Gates      3 nos. 2.5 m x 2.85 m,  

(Vertical lift slide Gate)  
 Gate chamber       4.8m x 4.8m x 118 m 
  Operation level     EL  1233.5 m 
 
 
IX. HEAD RACE TUNNEL: 
 Length      13.4 km 
 Diameter     8.8 m (Horse shoe) 
 Design discharge    228.86 m3/sec 
 Velocity      3.56 m/sec 
 Bed slope (average)    1:208 
 No. of adits     4 
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X. UPSTREAM SURGESHAFT: 
 Type      Restricted Orifice type 
 Diameter     22/15 m Φ  
       (22m Φ from EL.1185m to EL. 1240m) 
       (15m Φ from EL.1240m to EL. 1305m) 

Height  (from HRT invert)   130 m 
 Top EL     1305 m 
 Orifice level     1185 m 
 Orifice diameter    1.5m 
 Tunnel invert     EL 1175 m 

Maximum surge level    1304 m 
Minimum surge level    1196.30 m 

 Pressure shaft gates    2 nos., 4.2 m x 5.2 m 
 
 

XI. BUTTERFLY VALVE CHAMBER: 
Size       50 m (L) x 9.8 m (W) x 19 m (H) 
Butterfly Valve     2 nos., 5.2 m dia 
 
 

XII. PRESSURE SHAFT: 
Nos.      2 / 4 
Type      Circular 
Diameter     5.2 m / 3.65 m 
Length of each PS    351 m / 36.7 m 
Design velocity    5.39 m/sec 

 
 

XIII. POWER HOUSE: 
Type       Underground 
Size of P/H cavern    127 m x 20.3 m x 50 m 
Size of Transformer cavern   112 m x 16 m x 24.5 m 
Nos. of units     4 
Rated unit capacity    111 MW 
Installed capacity    4 x 111 MW = 444 MW 
Gross Head      237.0 m 
Rated Head     212.46 m 
Centre line of unit    EL 1022.0 m 
Service bay level    EL 1038 m 
Main Inlet Valve ( Spherical valve)      3.0m dia, Design Pressure 28.2 Kg/cm2 

Maximum flow through each unit  57.22 m3/sec 
Generator:    
Synchronous speed of Generator  250 rpm 
Power factor, Generator voltage  0.9, 13.8kV 
Excitation system     Quick response static  
Transformers- Type, Nos, No. of Phases,     OFWF, 4, 3, single phase, 46MVA,    

13.8/ 420/√3kV.   
Step-up voltage, Capacity   400kV 

12 of 766

6074537
Text Box

6074537
Text Box



Section VII. Scope of Works                                                                                            74 

Energy generation     1813.03 GWh 
(on 90% dependability basis)   
   
  

XIV. D/S SURGE TANK: 
Type       Underground 
Size       120 m (L) x 12 m (W) x 27 m (H) 
Maximum Surge level    1040 m 
Minimum Surge level    1026.5 m 
 

XV. TAIL RACE TUNNEL: 
a)  Size      8.8 m φ  (Horse shoe) 
b) Length      3.07 km 
c) Max. TWL     1030.0 m (with all M/C running) 
d) Min. TWL     1027.2 m (with 10% load) 
e) TRT invert level    EL 1025.0 m 
 

XVI. SWITCHYARD: 
a) Type of Switchyard      GIS 
b) No. of bays in the switchyard  7 bays 
c) Voltage level     420 kV 
d) Size of potyard    40m x 60 m 
 

XVII. POWER GENERATION: 
a) Firm power     74.69 MW    
 b) Annual Energy    1813.03 GWh 
c) Load factor (lean flow)              16.82% 
d) Design Energy    1797.24 GWh 

 
-----O------ 
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1.0 FUNCTION   

The purpose of the system is to provide HVAC (Air conditioning and ventilation) for different areas of 4x111 
MW Vishnugad Pipalkoti HEPunder the scope of this tender. 

2.0                        SYSTEM DESCRIPTION 

2.1  AIR CONDITIONING  

Ductable / Non Ductable type Split air conditioning plant shall be provided to cater to the air 
conditioning requirements of the following areas of unit 1&2: 

a) Control room floor at EL 1046m. 

b) Conference room at EL 1042m. 

c) PLCC room at EL 1046m.  

d) GIS Protection Panel room at EL 1048m.  

e) Elect. Lab at EL 1038m.  

f) Shift engineer room at EL 1038m.  

g) Communication room at EL 1038m.  

The configuration of the equipment (Ductable Split AC) shall be 2 x 100% or 4x50%. 

 

2.2 VENTILATION SYSTEM 

I) Once Through type ventilation system shall be provided for following areas: 

For this system cooling water shall be taken from the sump / upstream through pump and 
discharged to down stream. Supply air from once through AHU shall be fed to various areas 
as detailed below through duct. 

a) Operating Floor at El. 1036.00Mtr. 

b) Generator Floor at El. 1030.50Mtr. 

c) Turbine Floor at El. 1025.70Mtr. 

d) MIV Floor at El. 1017.00Mtr. 

e)     Transformer cavern Floor at El. 1036.00Mtr. 
f)     GIS Floor at El. 1046.00Mtr. 
g)    Bus duct area 

 

II) DRY TYPE MECHNICAL VENTILATION SYSTEM 

Dry Mechanical type Ventilation System shall be provided for following areas: 

a) DG sets Room. 
b) Butterfly Valve House area 
c) Workshop 
d) Electrical workshop 
e)            Stairs 
f)     Toilets 
g)    Locker etc. 
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However, exhaust air of these areas shall be routed through separate ducting/ connected 
with main exhaust air duct to release the same to atmosphere outside power station. 
 

3.0 DESIGN CRITERIA 

3.1 AIR CONDITIONING SYSTEM 

a) The outside design conditions considered shall be under:- 

 Summer Monsoon Winter 
DBT (°C) 31 30 20 
WBT (°C)     25.5                  29.9         0 

    
b) The inside design conditions to be maintained shall be as under:- 

23°C ± 1C & RH 50% ± 5% for control room etc. 

c) Fresh air requirement shall be minimum 1.0 air change per hour for control room areas or 16 
CFM per person whichever is higher. For other areas like office, Fresh air shall be considered 
as per ISHRAE. 

d) A design margin of 10% on total sensible and latent heat shall be considered while designing 
the AC Plant capacity for each area. 

e) Lighting load considered shall be 2 W/sqft. 

f) The Occupancy considered shall be 1 person in 25SQM or (actual) whichever is more. 

g) Necessary Heater and Humidifier shall be provided (if required) to maintain inside design 
conditions as mentioned above. 

 

3.2 VENTILATION SYSTEM 

a) The outside design conditions shall be same as for AC system clause no. 3.1(a). 

b) The inside design conditions to be maintained shall be as under:- 

25-28°C & RH 65% for Power House & Transformer Cavern etc. 

c) Ventilation system shall be designed as per the following: 

S.No. Area Type of Ventilation ACPH (Air changes 
per hour) 

1 Power House Once Through System  3 

2 Battery Room Wall mounted exhaust fans (spark proof with flame 
proof moto, 

Wall mounted exhaust fans with ducting (if required) 

Fresh air supply through of Louvers 

6 

3 Workshop 
Room ( 
Electrical & 
Mechanical) 

Exhaust by means of wall mounted axial flow fans. 

Fresh air supply through of Louvers 

6 

4 D.G set Room Exhaust by means of wall mounted axial flow 20 
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exhaust fans. 

Fresh air supply through of Louvers 

5. Toilets & 
pantries for 
Power House 

Exhaust by means of propeller type exhaust fan. 

Supply through door undercuts / door louvers 

8 

6. Locker Room Exhaust by means of wall mounted axial flow fans. 

 

6 

 

4.0 LAYOUT CONSIDERATIONS: 

4.1 AIR CONDITIONING SYSTEM  

I) DUCTABLE SPLIT AC UNIT 

Air Cooled Ductable type AC for control room in Power House Building. 

II) NON DUCTABLE SPLIT AC UNIT 

Non- ductable Split AC shall be provided following areas: 

a) Conference room in Power House Building. 

b) PLCC room in Power House Building. 

c) GIS protection panel room in Power House Building. 

d) Elect. Lab room in Power House Building. 

e) Shift engineer room in Power House Building. 

f) Communication room in Power House Building.  

4.2 VENTILATION SYSTEM 

Once through type Ventilation AHU shall be located in AHU Room for Power House at El. 
1052.0Mtr. & AHU for Transformer Cavern at El. 1046.00 GIS Floor. 

5.0 EQUIPMENTS TO BE PROVIDED  

5.1 AIR CONDITIONING SYSTEM 

a) Air Cooled Ductable type (2x100% or 4x50% configuration) with R-22/ R-134a / R-
407c/ 410a refrigerants complete with all accessories as described hereinafter.  

b) 1 (one) Pan type humidifier (If required). 

c) 1 lot strip type duct heaters. 

d) Fresh air arrangement complete with louvers, filters fan and motor shall be 
provided. 
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e) Lot- Refrigerant piping with insulation interconnecting Ductable Split AC and fittings 
such as elbows, tees, reducers, flanges etc. 

f) Lot-Drain water piping out of GI pipes conforming to IS-1239, Part I, heavy grade 
and galvanised as per IS:4736, from various equipments like Ductable Split AC etc. 
up to the nearest drain point.  

g) The supply air duct shall be provided with motor operated fire damper at locations 
where duct pass through walls & floors for ease of isolation, maintenance and as 
well as for emergency operation. The operation of these automatic dampers shall 
be interlocked with the fire alarm system. Fire dampers shall be of rating 90 
minutes. 

h) Lot – GSS Ducting (as per IS-277) with 275 g/sq.m. of zinc coating sheet metal work, 
complete with volume control dampers, Extruded aluminium supply air (with VCD) 
and return air grills, hangers, supports, flexible connections, including thermal 
insulation on complete supply air duct & return air duct( if required)  with 25mm 
thick resin bonded mineral conforming to IS: 8183 and covered with insulation 
wrapped with wire mesh etc.  

i) Lot- Acoustic insulation 25 mm thick of fibre glass with 48kg/m3 of first 5 M of 
ducting after Ductable Split AC. 

j) SPLIT TYPE AIR CONDITIONERS 

  Split type air conditioners (air cooled) shall be provided to cater to the air 
conditioning requirements as per clause no. 4.1(ii). For areas requiring multiple 
working split ACs, One (1) No. standby (of same capacity) shall be provided. Local 
isolator / MCB shall be provided with split units. 

Hand operated remote and other accessories as specified. Local Distribution Boards 
containing Switch / MCB shall be provided for Split Air Conditioners, and FCUs.  Each 
split unit shall also be provided with suitable rating stabiliser. 

  Single phase electrical feeders of following ratings shall be provided for split units. 
Bidder to ensure the suitability as per these feeder requirement.  

  

Capacity of Split AC Single phase feeder 

2TR                           3.0 KW 

 

5.2 VENTILATION SYSTEM 

a. CIRCULATION WATER PUMP SETS 

Each water circulating pump set shall comprise of the following:- 

i. One No. for taking water from upstream/ sump to AHU’s, Horizontal split 
casing type centrifugal pump of adequate capacity to match the system 
requirement. 
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ii. One No. adequately sized TEFC sq. cage induction motor suitable for 415 V, 
3 phase, 50 Hz AC supply. 

iii. One set of base plate, coupling guard, anti-vibration pads, foundation bolts 
etc. 

iv. Valves, Instruments other fittings etc along with chilled water pumps.  

v. One No. Duplex Filter at inlet complete with all accessories, drain 
arrangement, etc. 

vi. 150 mm dia dial type pressure gauges one each at suction & discharge side 
of the pump set. 

vii. 150 mm dia dial type temperature gauges at suction side of each of the 
pump set. 

viii. Gate valves, one each at suction and discharge side of the pump set. 

ix. One No. non-return (check) valve at discharge side of pump set. 

x. One No. Pressure Switch at discharge side of pump set. 

xi. Drain Piping from pump to nearest drain. 

xii. Mechanical seals and all accessories as specified shall be provided. 

xiii. MOC of Pump  

 Pump Casing    Ductile cast iron 

 Pump Shaft   SS410 

 Impeller    Cast Stainless Steel Gr-CF8M 

 Pump Bearings   Anti friction 

 Impeller wear rings   Stainless Steel 

 Casing wear rings   Stainless Steel 

 Shaft sleeve   Stainless Steel Gr. 410 H 

 Base Plate   MS Plate to IS 2062  

 Stuffing box seal   Gland Packing/ Mechanical                                    
seal (C vs SiC & C vs TC) to suit silty water 

 Companion Flange  IS 2062 Gr.B 
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b. AIR HANDLING UNIT (DOUBLE SKIN TYPE) 

Each air handling unit shall comprise of the following:- 

i. Double skin panels (inside and outside) shall be fabricated using minimum 0.6 
mm (24 G) galvanized steel, with 25 mm thick polyurethane insulation of 
minimum 40 kg/m3 density in between, GSS channels shall be used as reinforcing 
to give structural strength. Insulated SS drain pan, and all accessories as specified 
are to be provided. 

ii. Fan section complete with forward / backward curved multi-bladed centrifugal 
fan mounted on a shaft with adjustable motor base. For Details, please refer 
clause no. 25.6.1 of customer specification. 

iii. One No. adequately sized TEFC sq. cage induction motor suitable for 415 V, 3 
phase, 50 Hz AC supply with drive package comprising fan pulley, motor pulley, 
V-belt and belt guard. For Details, please refer clause no. 25.6.2 of customer 
specification. 

iv. Coil section (integral with filter section) with suitably sized circulation water coil 
made of as per manufacturer standard and aluminium fins along with valves for 
isolation.  

v. Filter sections complete with 50 mm thick dry panel type filter having efficiency 
80% down to 20 micron. 

vi. Drain piping from the AHUs up to nearest drain point. 

vii. Lot – Controls comprising: 

 150 mm dia dial type temperature gauges one each at suction & 
discharge side of the coil of AHU. 

 150 mm dia dial type pressure gauges one each at suction & 
discharge side of the coil of AHU. 

viii. Lot – Serrated rubber pads for vibration isolation. 

c. DUPLEX FILTER & CYCLONE SEPARATOR 

 

(I) Filters element shall be of SS-316 or superior for Duplex Filters 

(II) Internals shall be of SS-316 or superior for Cyclone separator. 
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d. WALL MOUNTED AXIAL FLOW FAN/ TUBE AXIAL FAN / PROPELLER FANS 

Each wall mounted axial flow fan shall be complete with 
(i)Fan impeller with aerofoil section of cast aluminium alloy & casing/short duct as 
required. 
 
(ii)Electric drive motor with coupling if any, including motor brackets. 
 
(iii)Inlet cone and grouting framework, if any. 
 
(iv)Rain protection cowl with bird-screen adjustable damper, vibration isolators, 
back draft dampers etc. shall be provided. 
 
(v)Axial fans will be of propeller type, for fans with 5 mm of wc fan static pressure 
and Tube Axial type for fans with static pressure above 5 mm of wc. 
 
(vi)Each Axial fan comprises of fan, fan motor, inlet and outlet cone (for Tube axial), 
Louvered shutter (exhaust fans), bird screen and supporting arrangement. 

 

5.3  ITEMS COMMON TO AC AND VENTILATION 

a)  INSULATION 

Insulation shall be provided as under: 

S.No Surface Insulation Material Insulatio
n Form 

Thicknes
s (mm) 

Finish 

i) AC Duct Mineral wool Roll / 
Slab 

50 Aluminum 
Cladding 

ii) Ventilation Duct Mineral wool Roll / 
Slab 

50 Aluminum 
Cladding 

iii) Acoustic 
insulation of 
first 5M of 
ducting after 
discharge 

Mineral wool    (48 Kg 
density)       

Roll / 
Slab 

12 Perforated 
Al sheet 

iii) Refrigerant 
Piping 

Al foil faced Nitrile 
rubber / Eqvt 

Roll / 
Slab 

39 Al cladding 

iv) Drain pipe 
-do- 

Roll / 
Slab 

26 Al cladding 

v) Circulation 
water piping, 
valves & 
specialties 

-do- 

Roll / 
Slab 

39 Al cladding 
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S.No Surface Insulation Material Insulatio
n Form 

Thicknes
s (mm) 

Finish 

vi) Circulation 
water piping, 
valves (Exposed 
to atmosphere) 

S               (TF Quality 16  
Kg Density) 

pipe 
section 

50 Sand 
cement 
plaster and 
Al cladding 

vii) Circulation 
Water Pumps 

-do- 
Roll / 
Slab 

39 Al cladding 

 

b) CONTROLS  

Local control panel with annunciation panel shall be provided for AC & Ventilation 
System as per clause no. 25.16 & 25.17 of section C2-A of customer specification. 

6.0 POWER SUPPLY ARRANGEMENT 

The power supply (rated voltage, frequency, phase) of the equipments will be 415V 
+/- 10%, 3ph, 50 Hz +/- 5% or 240V+/- 10%, 1ph, 50 Hz +/- 5% as the case may be. 
Also refer clause no. 25.15 of section C2-A of customer specification. 

 

7.0 DEMONSTRATION TEST 

Room condition test shall consist of taking the reading of dry bulb and wet bulb 
temp at different locations points to be mutually decided at site in the areas which 
are air-conditioned by the respective system/plant. Room condition test shall be 
done after stabilization of the system. The dry and wet bulb temp shall be measured 
by measured by sling psychrometer which will have accuracy of +/-0.5% with aleast 
count of 0.5 degC. This will be carried out for 24 hrs continuously and readings will 
be taken every two hours. Standby equipment should be changed over during these 
24 hours. This test shall be carried out during summer during month April to June 
when the dry bulb temp is generally high and during. The format for recording the 
readings is enclosed at Annexure V. Relative humidity shall be determined from 
psychometric chart. 

All shop testing and test at site as specified shall be carried out. 

Also refer clause no. 25.42 & 25.43 of section C2-A of customer specification. 
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8.0 GENERAL 

1) Basis of design, all calculations including heat load calculations for summer seasons, 
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. 

2) Vendor to furnish characteristic curves for all major equipment offered indicating duty 
point during detailed engineering. 

3) All drawings and documents shall be computer based. 

4) All commissioning spares & consumables for trouble free operation shall be provided 
by Vendor to include alarm & trip of the pumps.  Also include one no. Pressure 
transmitter for each pump 

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. Standard QP format is 
enclosed in the technical specification. 

6) Indicative list of makes is enclosed elsewhere in the specifications, however these 
equipments / items shall be subject to Customer & BHEL approval during detail 
engineering Stage. 

7) Inserts or any support arrangement for fixing ducting, fans, piping etc. shall be in 
bidder’s scope. Necessary supports may be taken from nearest structure / walls / 
roofs / floors etc. by Vendor subject to customer/BHEL acceptance during detail 
engineering. 

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

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

10) Necessary supports and structures / frames etc. as required for supporting the duct / 
piping / equipments etc. as lump-sum basis is in the scope of Vendor and no unit rates 
shall be applicable for these items. 

11) Drain piping within room and up to the drain point to be provided by the Vendor. 

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

13) Tools & tackles as required for regular maintenance shall be supplied by Vendor. 

14) Instruments required for performance testing of various equipment / system of the 
package shall be arranged by Vendor at site. 

15) Only calibrated instruments shall be used by HVAC supplier for testing of various 
equipment.  

16) Temperature gauges shall be provided with thermo wells and fixing arrangement. 
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17) Pressure gauges shall have provision for air venting. Three way valves shall be used 
which shall have air venting provision. 

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

19) Bidders shall guarantee to maintain specified inside design conditions during summer, 
monsoon and winter and also even if the internal equipment load varies from 100% to 
25%. 

20) Besides the system performance as above, bidder shall guarantee major technical 
parameters of various equipments as per design basis / details furnished. 

21) The guarantee tests shall cover but not limited to the following rated parameters for 
smooth operation of HVAC system. 

 Design dry bulb temperature and relative humidity of conditioned air, Vibration and 
noise level etc. 

 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 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. 

23) For motorized fire damper / 3 Way valve actuators / motorised valves, power supply 
shall be derived by vendor from respective control panels. BHEL shall not provide any 
feeder for them. Suitable transformer shall be provided by bidder (if required) to derive 
the power input.  Further distribution through junction box / distribution board shall be 
in vendor scope and shall have provision for isolation of individual fire damper/ valves. 

24) Tender drawings enclosed form the part of specification and the bidder shall check the 
space requirements for installing the equipment as per the specification and layout 
requirements given in the specifications. 

25) 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 / panel / MCC 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 Electrical scope sheet of technical specification.  

26) 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. 

27) Bidder to note that BHEL reserve the right for drg/doc submission through web based 
Document Management System. Bidder would be provided access to the DMS for 
drg/doc approval and adequate training for the same. Bidder to ensure proper net 
connectivity at their end. 

28) 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 
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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. 

29) Sealing of duct opening, grouting of foundation / foundation bolts etc. including special 
type of grouting like GPX2 etc. are in the scope of HVAC system vendor.  

31) Flat, platform type RCC / PCC foundation shall be provided for installing PUMP, AHU 
and FAN etc. Vendor shall fix the equipment using anchor fasteners to secure the 
equipment obtain parameters related to vibration and noise. 

32) Bidder to note that the P&ID shows only the bare minimum requirement of valves and 
instruments. Any instrumentation & valves as required for the completion of the 
system in line with technical specification shall be provided by bidder during detailed 
engineering without any commercial implication. 

33) HVAC plant supplier to furnish drawings/ documents as per the dwg. / documents 
distribution as per project requirement. 

34) 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. 

35) All electrical equipment shall be suitable for the power supply fault levels and other 
climatic conditions indicated in project information / synopsis / specifications enclosed. 

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

37) The bidder shall furnish complete tech. Particulars in data sheet and schedules as 
specified elsewhere in the specification. 

38)   The bidder shall arrange to provide training on complete HVAC system including 
operation & Maintenance for Employer Personnel. 

39)    Construction of openings in brick-walls, as required, for routing the ventilation and Air    
conditioning ducts, shall be in bidder’s scope of works. Floor openings, as available at 
site, for duct routing can be used by bidder during erection of duct.  

          Further, sealing of duct opening, grouting of foundation bolts including special type of 
grouting like GPX2 etc. are in the scope of HVAC system vendor. 

9.0 EXCLUSIONS 

Items of works listed below are excluded from scope of the HVAC plant supplier. 

a) Construction of HVAC plant room, air handling unit room, foundations for HVAC equipments. 

b) False ceiling, drop ceiling. 

c) Provision of drain traps / points,  

10.0 Codes and Standards 

Design, manufacture, inspection and testing of the equipment covered by the specification 
shall conform to the latest edition of the standards and codes. 
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