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1.0 INTENT OF SPECIFICATION 
 

1.1 The specification covers Design (i.e. Preparation and submission of drawing /documents 
including “As Built” drawings and O&M manuals), engineering, manufacture, fabrication, 
assembly, inspection / testing at vendor's & sub-vendor’s works, painting, maintenance 
tools & tackles (as applicable), fill of lubricants & consumables till COD, mandatory 
spares along with spares for erection, start up and commissioning as required, 
forwarding, proper packing, shipment and delivery at site, unloading, handling, 
transportation & storage at site, in-site transportation, assembly, erection & 
commissioning, final painting at site, minor civil work, trial run at site, carrying out 
Performance guarantee / Functional / Demonstration tests at site (As applicable), 
training of customer/client O&M staff ( Bidder / Sub-contractor works as per spec ) and 
handover in flawless condition of the package to  the end customer complete with all 
accessories for the total scope defined as per BHEL NIT & tender technical specification 
as specified above, amendment & agreements till placement of order for 1X660 MW 
BHUSAWAL TPS in Dipnagar near Bhusawal,  Maharashtra.  

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 VENTILATION 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 items 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.  
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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 
and to seek any clarification on specification requirement  in the format enclosed under 
SEC-II 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 Sec – II); 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, Sub-Section - C 
shall prevail over Sub-section – D, however more stringent requirement as per the 
interpretation of the owner shall apply.   

   
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 NIT. 
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1. INTRODUCTION 
1.1 The purpose of the system is to provide Ventilation system for different areas 

of 1 X 660 MW, BHUSAWAL TPS under the scope of this tender. 

2. SYSTEM DESCRIPTION 
2.1 The Ventilation System is provided in the following locations within the 

Turbine Building by Air washers. Coursing of air in desired direction / areas 
shall be made by using roof extractors and wall mounted supply/exhaust fan. 

• Complete TG building. 

• MCC, Switchgear rooms and cable spreader rooms 
a                  Total 4 Nos. Air washers shall be provided. Each air washer shall have 2 X   
                     50% capacity Centrifugal Fans. The tentative location of these air washers shall     
                      be as under: 
b                  2 Nos. Air Washer each of 2,50,000 CMH capacity shall be placed in Air washer 

room above DG house outside A row of power house. 2 Nos. Air Washer 
each of 2,50,000 CMH capacity shall be placed in Air washer room at 24 M in 
BC bay of power house 

2.1.3             13 numbers Roof Extractor units each of capacity 50,000 CMH for TG hall shall 
be provided on the TG Hall roof.  

2.2 Ventilation system in ESP Control Room (Non air conditioned areas) shall be 
provided by 2 nos. UAF (Unitary Air filtration) (2x100 %) each of capacity 
75,000 CMH. Each UAF shall have 2 X 50% capacity Centrifugal Fans, each 
of capacity 37,500 CMH. These UAF shall be placed in open at Roof level. 

2.3 Dry type Mechanical ventilation shall be provided for following areas: 

• Battery room of Power house and other Auxiliary building 

• AC plant room in Power house  

• Non AC area of SWAS room 

• Oil room of power house 

• Toilets and pantry of power house and other auxiliary building  

• Non AC area of Service building 

• Compressor house 

• DG house 

• CW pump house 

• CW Ozonisation building 

• Fuel oil transfer pump house 

• Fuel oil pressurizing pump house 

• Filtered water pump house (non DM)/ Clarified water pump house 
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• RAW water and fire water pump house 

• Store 

• Electrical room of Auxiliary building 

• Non AC area of Canteen building 

• Non AC area of Time and security office 

• Coal conveyor Tripper floor of mill bay 

• Chemical lab 

• Fire water booster pump house 

• CPU regeneration building 

• Non AC area of FGD control room 

• Ball mill building 

• Gypsum dewatering building 

• RC pump house and oxidation blower room 

• DMCW pump house (if applicable) 
2.4  REFERENCE CODE AND STANDARDS (AS PER MAHAGENCO 

SPECIFICATION, CLAUSE NUMBER 2, PAGE 117-118 OF 171, VOLUME 
III-G, BID SPECIFICATION NUMBER DG/BSL U-6/2011/T-1 
IS 325: Three phase induction motors 

                        UL 555: FIRE DAMPERS 
 

 
2.5              Any other area/building which has not been specifically mentioned above, 

requiring ventilation shall be provided with suitable ventilation system. 

3. DESIGN INPUT / CRITERIA 
3.1.1 As per MAHAGENCO Specification, clause number 5.2.1 to 5.2.3, section-3, 

page 124-125 of 171, and Data Sheet A, page number 167-171 of 171, 
Volume III-G, bid specification number DG/BSL U-6/2011/T-1 as per details 
mentioned below: 

3.1.1.1. Design ambient condition for all ventilation system shall be as follows: 
                       

Design Temperature Summer Monsoon Winter 

DBT (Deg. C)   50 29.4 15.6 

WBT (Deg. C)   27 27.2 11.1 
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3.1.1.2. The number of air change per hour in mechanically ventilated area shall be as 
follows: 
a) For all evaporative cooled areas 

(including Electrical area with evaporative cooling)           : 8 
b) General area (including pump houses                               : 20 
c) Battery room                                                                       : 30 

Area where gaseous fumes/ vapours are generated 
d) Switchgear/MCC rooms, pump houses, Toilet, pantry         : 20   

                                                
 

4. BRIEF SCOPE 
4.1 EQUIPMENT AND SERVICES TO BE PROVIDED FOR VENTILATION 

SYSTEM WITH DESIGN AND CONSTRURUCTIONAL REQUIREMENT 
4.1.1 Air washer 
4.1.1.1. As per MAHAGENCO Specification, clause number 6.3.1 (a), page 138-139 

of 171 and clause no. 6.3.6 page 141-142 of 171, Volume III-G, bid 
specification number DG/BSL U-6/2011/T-1 and other relevant clause of 
tender specification. 

       
4.1.2 UAF (Unitary air filter) 
4.1.2.1. As per MAHAGENCO Specification, clause number 6.3.1 (b), page 139 of 

171, Volume III-G, bid specification number DG/BSL U-6/2011/T-1. 
Unitary Air Filter Units internals coming in contact with moist air shall be 
provided with FRP lining. For fine finish of FRP surface, two coats of epoxy 
paint shall be applied. All inside and outside parts of the fans and the 
connection piece between fan and UAF unit shall be provided with FRP lining 
along with two coats of epoxy painting for fine finishing of FRP lining except 
the fan shaft which shall be epoxy painted. 

4.1.3 Centrifugal and Axial flow fan units 
4.1.3.1. As per MAHAGENCO Specification, clause number 6.1.2.1, 6.1.2.2, 6.1.5, 

6.1.6.1 to 6.1.6.3, Volume III-G, bid specification number DG/BSL U-
6/2011/T-1. 

 
      

4.1.4 ROOF EXTRACTOR UNIT: 
As per MAHAGENCO Specification, clause number 6.1.2.3, Volume III-G, bid 
specification number DG/BSL U-6/2011/T-1. All roof exhauster shall be of 
direct driven axial flow type. Roof exhauster shall have multi-bladed impeller 
with a short duct casing while wall exhauster shall have coned inlet suitable 
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for free discharge of air into atmosphere. Necessary mesh shall be provided 
at inlet of fan to arrest any material falling down. For foundation bolt, 
Aluminium plate shall be provided locally at the bolting area to avoid moisture 
from entering the bolting area. All roof exhausters shall be provided with 
gravity operated type back draft damper. 
 
RE unit fans shall consist of following accessories: 
a) Fan wheel, housing 
b) Electrical drive motor with coupling 
c) Mounting brackets 
d) Gravity operated backdraft damper 
e) Short duct mounting 
f) Grouting frame 
g) Disconnection switch etc. 
h) Hood shall be provided to protect from rain and other contingencies 
i) Anchor bolts, nuts, bolts and lose fittings 
j) Any other equipment / material necessary to ensure safe and satisfactory 

operation of each unit 
  

4.1.5 Duct Work 
4.1.5.1. As per MAHAGENCO Specification, clause number 6.5, Volume III-G, bid 

specification number DG/BSL U-6/2011/T-1. 
All duct work shall be fabricated of galvanised steel sheets properly reinforced 
to prevent sagging, buckling or vibration. The interior of all duct shall be 
smooth and free from obstruction. All duct section shall be cross-broken. The 
air velocity in the duct shall be limited to 12 m/s. 

  
  

4.1.6 Filter 
4.1.6.1. As per MAHAGENCO Specification, clause number 6.2.1 to 6.2.5, Volume III-

G, bid specification number DG/BSL U-6/2011/T-1. 
 

4.1.7 Thermal insulation (only for duct directly exposed to sun) 
4.1.7.1. As per MAHAGENCO Specification, clause number 6.5.6, Volume III-G, bid 

specification number DG/BSL U-6/2011/T-1. 
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4.1.8 VENTILATION PHILOSOPY FOR DIFFERENT AREA (UNDER BHEL 
SCOPE) 

Building/
Area 

Ambie
nt Air 
Temp
eratur
e (^C) 

Indoor 
Temperature 

Humi
dity 

Contr
ol (% 
RH) 

Minimu
m 

Design 
Ventilati
on rate 
(AC/H) 

Filtration 
Efficiency 

(%) 
Pressuris

ation Redundancy Noise 
Criteria 

    Maximu
m ^C 

Mini
mum 

^C 
            

Steam 
Turbine 
Area 

                  

below 
operating 
floor 

Extrem
e 

Evaporati
ve 

cooling 
less than 
ambient 
Temp. 

_ None 8 
90% down 

To  10 
mocron 

Slightly 
pressurised Multiplicity Background 

Above 
operating 
floor 

Extrem
e 

Evaporati
ve 

cooling 
less than 
ambient 
Temp. 

_ None   Do Do Multiplicity Background 

Vlave 
Stations, 
miscellane
ous 

Extrem
e 

Ambient 
Temp. 
plus 5 

_ None 

20 or as 
per heat 

load 
whicheve

r is 
higher 

None None None 85 dB (A) 

Elevator 
machine 
rooms 

Normal 
Ambient 

Temp. 
plus 3 

_ None As per 
heat load 

90% down 
to 10 

microns 
Positive None 85 dB (A) 

Electrical 
Equipment                   

CW-ACW 
and F.O 

heating & 
Pressurizin

g Pump 
Houses 

Normal 
Ambient 

Temp. 
plus 3 

_ None 20 None None None 85 dB (A) 

Coal 
Conveyor 

tripper 
floor 

Normal 
Ambient 

Temp. 
plus 3 

_ None 30 None None None 85 dB (A) 

Locker 
rooms and 

toilets 

Extrem
e 

Ambient 
Temp. 
plus 5 

- None 20 None None None Background 

Mechanical 
equipment                   
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Pumps, 
compressor

s etc. 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 

20 or as 
per heat 

load 
whicheve

r is 
higher 

None None Multiplicity Background 

Enclosed 
switchgear 
equipment 

areas 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ none 

20 or as 
per heat 

load 
whicheve

r is 
higher 

90% down 
to 10 

microns 
Positive Multiplicity 85 dB (A) 

Critical 
equipment 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 

15 or as 
per heat 

load 
whicheve

r is 
higher 

Depending 
upon 

internal 
equipment 

None 2 x 100% 85 dB (A) 

Diesel 
generator 

area 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 

8 or as 
per heat 

load 
whicheve

r is 
higher 

None None None Background 

Water 
treatment 

plant 
Normal 

Ambient 
Temp. 
plus 3 

_ None 30 None Negative Multiplicity 85 dB (A) 

Ozonisatio
n room Normal 

Ambient 
Temp. 
plus 3 

_ None 30 None Negative Multiplicity 85 dB (A) 

battery 
room 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 

30 or as 
Required 

for 
hydrogen 
dilution 

None Negative 2 x 100% 85 dB (A) 

Switchgear 
room 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 20 90% Pressurised 2 x 50% _DO_ 

Non AC 
area of 

FGD 
control 
room 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ none 

20 or as 
per heat 

load 
whicheve

r is 
higher 

90% down 
to 10 

microns 
Positive Multiplicity 85 dB (A) 

Battery 
room of 

FGD 
control 
room 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 

30 or as 
Required 

for 
hydrogen 
dilution 

None Negative 2 x 100% 85 dB (A) 

Closed area 
of Ball mill 

building 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 20 None 
Negative

None 85 dB (A) 

Closed area 
of Gypsum 
dewatering 

building 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 20 None 

Negative

None 85 dB (A) 
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Closed area 
of RC pump 

and 
oxidation 

blower 
room 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 20 None positive None 85 dB (A) 

DMCW 
pump 

house (if 
applicable) 

Extrem
e 

Ambient 
Temp. 
plus 3 

_ None 20 None positive None 85 dB (A) 

 
 

5. CONTROL PHILOSOPHY 
5.1.1 Ventilation system control shall be done with DCS. 
5.1.2 The fire damper shall close the air flow inside the duct on receiving fire alarm 

signal from FPS. Also respective fan shall trip once the fire damper is closed. 
5.1.3 Provision of alarm (audio-visual) for Trip of any motor 
5.1.4 Provision for interlocking of AWU/UAF fan motors with the motorized fire 

dampers. 
5.1.5 Provision of alarm (audio-visual) for low water level in the sump 

6. PAINTING SCHEDULE 
6.1.1.1. As per MAHAGENCO Specification, clause number 6.3.6.3, 6.4.8, 6.5.9, 

6.6.4,  Volume III-G, bid specification number DG/BSL U-6/2011/T-1. 
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7. SPECIFIC REQUIREMENTS: - 
• The system shall be designed to maintain specified inside design conditions during 

peak summer under design outdoor condition. 
• All ventilation system shall operate on 100% fresh air. 
• The air washer shall have minimum 90% saturation efficiency and UAF shall have 

minimum 70% saturation efficiency. 
• The fire damper shall close the air flow inside the duct on receiving fire alarm signal 

from FPS. Also respective fan shall trip once the fire damper is closed. 
• Velocity of air in duct shall not exceed 12 m/sec. 
 
• RE / wall mounted fans/ wall mounted louver/ wall mounted damper shall be selected 

so as to have motor rating (for fans) and wall / slab opening as under. Feeder 
suitable for following ratings only shall be provided by BHEL. 

1. Roof extractor units with 15 mmwc static pressure. 

 Capacity  Motor rating Roof / Slab opening 

a. 50,000 CMH 5.5 KW 1320mm 

b. 40,000 CMH 5.5 KW 1320mm 

c. 20,000 CMH 2.2 KW 1140mm 

2 Axial flow supply fans with 30 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 2.2 KW 800mmx800mm 

b. 7,500 CMH 1.5 KW 700mmx700mm 

c. 6,000 CMH  1.1 KW 600mmx600mm 

d. 4,000 CMH  0.75 KW 500mmx500mm 

3 Axial flow supply fans with 20 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 1.5 KW 800mmx800mm 

b. 7,500 CMH 1.1 KW 700mmx700mm 

c. 6,000 CMH 1.1 KW 600mmx600mm 

d. 4,000 CMH 0.75 KW 600mmx600mm 
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4 Axial flow exhaust fans (Bifurcated type) with 15 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 2.2 KW 900mmx900mm 

b. 10,000 CMH 1.5 KW 800mmx800mm 

c. 7,500 CMH 1.1 KW 700mmx700mm 

d. 2,000 CMH 0.55 KW 500mmx500mm 

5 Axial flow exhaust fans with 10 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 1.1 KW 900mmx900mm 

b. 10,000 CMH 0.75 KW 800mmx800mm 

c. 7,500 CMH 0.55 KW 700mmx700mm 

d. 6,000 CMH 0.55 KW 600mmx600mm 

e. 2,000 CMH 0.37 KW 500mmx500mm 

6 Exhaust fan (propeller type) with 5 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 1200 CMH 100 W 380 mm circular 

7. Louver NA 900 mm x 1300 mm (h) 

8. Damper NA 700 mm x 550 mm (h) 
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8          GENERAL  

a. 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. 

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

c. Vendor to include the Back wash arrangement of pot strainer as per P&ID 

d. Vendor to include instrument as per P&ID.  

e. All drawings and documents shall be computer based. 

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

g. 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. 

h. Indicative list of makes is enclosed as per Annexure-I however this equipment’s / items 
shall be subject to Customer & BHEL approval during detail engineering Stage. 

i. Inserts or any support arrangement for fixing fans, piping etc. shall not be provided by 
BHEL. Necessary supports may be taken from nearest structure / walls / roofs / floors 
etc. by Vendor. 

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

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

l. Necessary beam from main column in TG building along row, shall be provided by 
BHEL. Vendor shall take secondary support (in form of angle/channel/beam/bracket 
etc.) from main column/beam provided by BHEL as required for supporting the duct / 
piping / equipment’s. Supporting structure shall be in vendor scope on lump sum basis 
and no unit rate shall be applicable.   

m. Drain piping within room up to the drain point to be provided by the Vendor. 

n. Vendor to furnish schedule of power and control cables. Vendor to furnish cable 
termination details interconnection drawings etc. during detail engineering stage. 

30



  
 
 

 
1x660MW BHUSAWAL TPS 

VENTILATION SYSTEM 
 

SPECIFIC TECHNICAL REQUIREMENT 
 

SPECIFICATION No: PE-TS-415-554-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
 

 

 

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

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

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

r. Instrument for testing shall be calibrated by Ventilation plant supplier before taking up 
testing.  

s. Temperature transmitter/switch shall be provided with thermo-well and fixing 
arrangement. 

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

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

v. 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%. 

w. Besides the system performance as above, bidder shall guarantee major technical 
parameters of various equipments as per design basis / details furnished. Motorized 
fire damper will be installed at supply air duct in electrical areas like MCC / Switchgear 
room / cable spreader room etc. in power house building and ESP building. Fire 
damper will close on receiving fire signal from fire protection system and shall also be 
possible manually from remote control panel. Also respective Air washers / UAFs shall 
trip on receiving fire signal from fire protection system. 

x. Vendor to furnish drawings / documents as per the drgs. /documents submission 
schedule given in the contract. 

y. 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. 

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

aa. The bidder’s proposal shall be for equipment in accordance with the Tech. 
Specification.  

bb.  Tender drawings enclosed form the part of specification and the bidder shall check the 
space requirements. 
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cc. Bidder should suitably group the signals coming from various instrument etc. and the 
same shall terminate in local JB, from Local JB common cable to PLC/DCS / 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.  

dd. Feeder for a combination of fire dampers / valves etc. shall be derived from respective 
control panel by bidder. Distribution through junction box / distribution board shall be in 
bidders’ scope and shall have provision for isolation of individual fire damper / valves. 
Suitable transformer shall be provided by bidder (if required) to derive the power input.  

ee. 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. 

ff. 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. Standard QP format is enclosed in the 
technical specification. 

gg. 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. 

hh. All openings required in brick wall for installing the axial supply and exhaust fans, 
propeller fans, duct opening, louvers and damper openings etc shall be done by BHEL 
as per opening sizes indicated under clause number 7. Any opening requirement on 
account of change in size of equipment over and above the opening size indicated 
under clause number 7, same shall be done by vendor along with finishing of opening 
and painting as per finished wall. Grouting of fans along with anchor fasteners shall be 
done by vendor. The openings shall be finished properly. In case openings are done 
once the wall have been painted, repainting, to match with the existing wall paint shall 
also be done by the vendor. Sealing of duct opening, grouting of foundation / 
foundation bolts etc. including special type of grouting like GPX2 etc. are in the scope 
of Ventilation system vendor.  

ii. Flat, platform type RCC / PCC foundation shall be provided for installing Air washer / 
UAF and UAF fan / pumps etc. Vendor shall fix the equipment using proper anchor 
fasteners to secure the equipment and obtain parameter related to vibration and noise. 
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jj. All codes and standards shall be as per contract specifications 

kk. Development of storage facility shall be in scope of vendor 

9 EXCLUSIONS 

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

i. Construction of Air washer/UAF plant room, foundations for Ventilation equipment’s 
(air washer, centrifugal fan, RE Unit only). 

ii. Slab cut out for running ducts, pipes, cables, grilles/dampers. Underground masonry 
trenches and masonry risers. 

iii. Provision of drain points,  

iv. For Electrical scope, refer Electrical scope matrix sheet. 

v. Lighting of Air washer plant rooms /areas 
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1.0 ELECTRIC HOIST AND MANUAL HOIST (CHAIN PULLEY BLOCK) 

Required number of electric hoist / manual hoist of adequate capacity, to meet the erection and 
maintenance requirements are to be provided for the various areas. 
 
Manual hoists (hand operated) shall be designed to duty class 2 as per IS 3832 and electric 
wire rope hoist shall be designed as per IS: 3938 (latest).  
 
The stipulations of all statutory codes like Indian Electricity Act, Indian Electricity Rules, 
Factory Acts, Local Municipality act etc. shall however prevail over the specification 
requirements, in case any conflict arises between this specification and the statutory codes. 
 
Maintenance tools and tackles shall be as per data sheet attached. 
 
DESIGN CRITERIA  
 

1.0.0  Hoists shall be provided in all areas where any equipment/ component weighing above half ton 
is installed and needs to be handled for maintenance purposes. Number of monorail beams 
shall be such that the centre line of the hoist and the centre line of equipment to be handled 
shall be not more than half meter. The location and number of hoists is to be finalized during 
detailed engineering. Final arrangement is subject to approval of Customer. 
The hoist capacity shall be selected considering 25% margin over the weight of heaviest 
component /equipment to be handled. The hoist parameters (i.e. lift & travel) are subject to 
change/s, to suit the final layout of the area in which it is intended to be installed.  

 
Electric hoist shall be provided for capacity >1T. 
Chain pulley block (Manual hoist) - 500kg to <=1T, wherever feasible, 
considering layout constraints.  

 
For hand operated hoists, the hoists shall be suitable for operation from floor level. Hand 
chain shall be provided for long travel of trolley and the Hoisting mechanism. The operator 
shall be able to control the movement of the electrical/ manual hoist with the help of floor 
operated pendant  

 
 
Note:  
1.  Area, type, capacity mentioned are minimum requirement and shall be finalised during detail 

engineering without any commercial implication 
2.  Travel and Lift are layout dependent and shall be finalised during detail engineering without any 

commercial implication 
3.  Additional electric/manual hoist required during detail engineering shall be provided as per 

design criteria given above without any commercial implication.  
 
2.0  SCOPE OF SUPPLIES  

Equipment and services to be furnished by the bidder for the ELECTRIC HOIST/ MANUAL 
HOIST with accessories as per the details given in the technical specification and data sheet. 
Any equipment / accessories not specified in the specification but required to make the 
ELECTRIC HOIST/ MANUAL HOIST complete and efficient operation shall also be under the 
bidder’s scope of work. 

   Compliance with this specification shall not relieve the bidder of the responsibility of furnishing 
material and workmanship to meet the specified working/duty conditions. 

 
 

A) MANUAL HOIST (CHAIN PULLEY BLOCK): 

DATA SHEET-A  
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Sr. No. DESCRIPTION TECHNICAL PARTICULARS 

1 Type 
Hand operated chain pulley blocks. Chain pulley blocks shall be with or 
without the travelling trolley depending upon the layout requirement and 
intended use. 

2 Area of installation As per Annexure A 
3 Design IS: 3832
4 Duty Class as per IS:3832 Class -II 
5 Hoisting Mechanism Through endless chains

5.1 Type  Hand operated gear transmission 
5.2 Type of gear Spur
5.3 Load Chain   

5.3.1 Type Link type 
5.3.2 Material Alloy steel (grade 40) as per IS 3109 (part-II) 

5.4 Hand Chain   
5.4.1 Type               Link type
5.4.2 Material Mild steel (grade 30) as per IS 2429 (Part I) 

5.5 Load Hook & Hook Block 
5.5.1 Type of load hook                 Plain shank- Trapezoidal section 

5.5.2 Load hooks conforms to 
(Std./Code)/ Material         IS: 15560/ Forged steel 

5.5.3 Type of hook suspension        Swivelling type fitted with a locking device. 

5.5.4 Type of make of bearing of 
hook suspension Thrust ball bearing 

5.6 Gears 
5.6.1 Type Spur 
5.6.2 Material Alloy steel / carbon steel
5.6.3 Type of bearing used Antifriction ball bearing / Roller 

5.7 Pinions 
5.7.1 Type of bearing used Antifriction ball bearing / Roller 

5.8 Sprockets 
5.8.1 Type of bearings used Antifriction ball bearing / Roller 
5.8.2 Method of lubrications Used

5.8.2.1 Bearings Grease 
5.8.2.2 Gearing & Pinions Grease 
5.8.2.3 Sprockets Grease

5.8.3 Brakes   
5.8.3.1 Type Screw and friction disc type

5.8.3.2   Chain pulley block shall be fitted with an automatic mechanical ratchet 
and pawl arrangement to prevent self- lowering of load. 

6 Trolley & Bridge Drive Through endless chains
6.1 Trolley   

6.1.1 Type Geared (Manually operated)
6.1.2 Material of frame Rolled structural steel (IS:2062 Grade A or B) 

6.2 Drive Chain   
6.2.1 Type Link type 
6.2.2 Material Steel Gr.30 
6.2.3 Wheel 

6.2.3.1 Number of pairs of wheel in 
each trolley/bridge Two/four 

6.2.3.2 Flange Wheels in trolley unit travel shall be single flanged with straight / taper/ 
barrel shaped tread to suit the monorail. 

6.2.3.3 Wheel material Wheels should be preferably of forged steel construction 
6.2.3.4 Type of bearings need Antifriction
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6.3 Gears   

6.3.1 Type  Spur / helical 
6.3.2 Material Alloy/ Carbon steel
6.3.3 Type of bearings used Antifriction 

6.4 Method of lubrication for 
6.4.1 Bearings Grease 
6.4.2 Sprockets Grease

6.5 Load chain wheel   
6.5.1 Material SG iron / Steel casting / Pressed sheet steel. 

6.6 Hand chain wheel   
6.6.1 Material SG iron / Steel casting / Pressed sheet steel / Gray iron casting 

7 Hoisting and trolley travel 
effort As per IS 3832 

 

11.0 Maintenance Tools and Tackles 
 
One (1) complete unused new set of special purpose tools, tackles and accessories along with detailed 
instructions and maintenance manual shall be supplied. Tools shall be of suitable sizes for 
maintenance of electric hoist of each type and capacity. Each tool and wrench shall be stamped so as 
to be identified easy for its use. The tools shall be supplied in steel toolbox and with a copy of 
instruction manual. The items supplied shall be of the best quality, specially protected against rusting. 
The following shall be provided as minimum requirement:  
 

S. No.  Description   Qty. 
1  Complete set of ring spanners   1 Set   
2  Complete set of screwdrivers   (Min. 6 nos of suitable sizes)  1 Set   
3  Adjustable Spanner     1 No.   
4  Insulated pliers     1 No.   
5  Wrench spanner    1 No.   
6  Grease Gun     1 No.   
7  Oil Gun     1 No.   
8  Hand Lamp    1 No. 
9 Line tester   1 No. 

 
Note: -The tools shall be supplied in one tool box. Bidder shall ensure that the tools & tackles 
mentioned in above list are sufficient to handle all sizes/capacities of hoists & in case any other 
/additional tool is required for handling/maintenance any size/capacity of hoist the same shall be 
included in this list. 
 
12.0 DRAWING/DOCUMENT SUBMISSION 
The successful bidder shall submit the following drawings / documents during detail engineering for 

customer’s approval /information: 

 MANUAL HOIST (CHAIN PULLEY BLOCK): 
Sl. No. BHEL DRG.NO DRAWING TITLE 

1 PE-V0-415-553-A200 Manufacturing Quality Plan 
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2 PE-V0-415-553-A201 GA Drawing for Chain Pulley Block with detail 
BOM with painting details 

 
Notes:  
 

1. The above drawing list is tentative and shall be finalized with the successful bidder after 
placement of order.  
 

2. Drawings shall be prepared in Auto-Cad latest edition. Required no. of hard and soft copies 
(editable) of the drawings shall be furnished as per requirement specified elsewhere in the 
specification. 
 

3. All the drawings and documents including general arrangement drawing, data sheet, 
calculation etc. to be furnished to the customer during detailed engineering stage shall 
include / indicate the following details for clarity w.r.t. Inspection, construction, erection and 
maintenance etc.:- 

a) All drawings and documents shall indicate the list of all reference drawings including 
general arrangement. 

b) All drawings shall include / show plan, elevation, side view, cross - section, skin 
section, blow - up view; all major self-manufactured and bought out items shall be 
labeled and included in BOQ / BOM in tabular form. 

c) Painting schedule   shall also be made as a part of general arrangement drawing of 
each equipment / items indicating at least 3 trade names. 

d) All the drawings required to be furnished to customer during detailed engineering 
stage shall include technical parameters, details of paints and lubrication, hardness 
and BOQ / BOM in tabular form indicating all major components including bought out 
items and their quantity, material of construction indicating its applicable code / 
standard, weight, make etc. 

e) Drawings/ documents to be submitted for purchasers review/ approval shall be under 
Revision A, B, C… etc. while drawings /documents to be submitted thereafter for 
customer’s approval after purchaser’s approval shall be under R-0, 1, 2, 3 ….etc. 

 
 
 
13.0 MANDATORY SPARES:  
 
 

MANDATORY SPARES FOR MANUAL HOIST (AS APPLICABLE) 
 
 

A. Mechanical spares for Manual hoist 
 
 

 Mandatory Spares for Chain Pulley Blocks (for each type and rating) 
1 Load chain wheel One (1) 
2 Load chain stripping fork Five (5) 
3 Hand chain wheel Two (2) 
4 Ratchet pawl One (1) 
5 Locking ratchet wheel Two (2) 
6 Guide roller Two (2) 
7 Brake disc Two (2) 
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Note:-  

1. “One (1) Set” is defined as 100% requirement for one hoist for the entire hoists of similar size & 
capacity. 
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ANNEXURE I: MAKES AND SUB VENDOR LIST 
 

 
 
 
 
 
 
 

 
 
Note: No other make will be acceptable, until and unless specifically got approved by BHEL/Customer / 
Customer’s consultant during detail engineering only. Acceptance/non acceptance of same shall not have any 
impact on manufacturing, delivery schedule and on cost of the Electric hoists/CPB.   
 
 
MAKES OF SUB VENDORS ITEMS AS APPLICABLE TO MANUAL HOIST: 
Sl no. ITEM  MAKES  
1.0  STEEL  SAIL/IISCO/TATA STEEL / JINDAL 
2.0  HOOKS  STEEL FORGINGS/ KARACHIWALA/SMRITI/NASIK FORGE. 
3.0  STEEL FORGINGS                          CHOWDHARY/WESTERN INDIA FORGINGS/ HINDUSTAN 

STEEL FORGINGS/ RUBY FORGINGS OR AS APPROVED  BY 
BHEL. 

4.0  BRAKES OEM 
 

NOTE: 
1. 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. 

Package Name Vendor Name 

CHAIN PULLEY BLOCK 

UNIVERSAL HOIST-O-FABRIK
CENTURY CRANE ENGINEERS PVT. LTD.
BAKELITE ELECTRICAL MFG. CO. PVT. LTD.
TRACTEL TIRFOR INDIA PVT. LTD.
BRADY & MORRIS ENGINEERING CO. LTD.
TUOBRO FURGUSON (INDIA) PVT LTD
TECHNO INDUSTRIES
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