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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  and  delivery  at  site,  unloading,  handling & 
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  Ventilation SYSTEM as per details  in different sections / volumes of 
this specification and various pre award agreements for 2X500 NNTPP SG PACKAGE.  

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 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 
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 
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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 ‐ C shall 
prevail over 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 referred relevant clause 
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1. FUNCTION 

The purpose of the system is to provide Ventilation System for different areas of 2 x 500 

MW, NNTPP‐ SG PACKAGE under the scope of BHEL. 

2. SYSTEM DESCRIPTION 

2.1.      The Ventilation System is provided in the following locations within the ESP control room 

bld. by UAF. 

2.2.      Area to be ventilated are as under:‐ 

a) MCC/Switchgear Rooms of ESP bld. 

b) Electrical room, Cable Galleries and other room. 

Ventilation  provision  for  Auxiliary  Buildings  in  various  location  (offsite  area)  shall  be  as 
under: 

Sl. No.  Area  Type of ventilation 

a  Fuel oil pump house  Mechanical Exhaust fans 

b  Compressor room    Mechanical Exhaust fans  

c  Bunker bay building  Mechanical Exhaust fans 

d  AC plant room    Mechanical Exhaust fans 

e  Chemical feed station   Mechanical Exhaust fans  

f  Store and toilets  Mechanical Exhaust fans 

     

NOTE: ‐ Mechanical ventilation for other auxiliary buildings under BHEL scope, shall also be  

  provided. 

Please refer to clause 12.5 and other relevant clauses of customer technical 

specification section C‐2 for other detail of system description. 

2.3. The  washed  air  supplied  to  MCC  /  Switchgear/  Cable  galleries  shall  be  exhausted  to 

atmosphere through gravity dampers. 

3. DESIGN CRITERIA  

3.1. System   Design Criteria 

The outside design conditions considered are as follows: 
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  Summer Monsoon Winter

DBT (°C)  43.0 31.1 10 

WBT (°C)  25.6 26.6 6.1 

The inside design conditions:‐ 

Evaporative Cooled Areas:- 

Average Inside temperature shall be kept below the design ambient temperature 
during summer (30 C below ambient temperature).  

Mechanically ventilated areas:- 

Average Temperature rise above outside ambient shall be maximum 50 C during 
summer. 

Higher number of air changes/higher quantity of airflow of either of condition shall be 

selected. 

No. of air changes per hour shall be as follows: - 

Sl. 
No 

Area No. of Air 
changes/hour

1 ESP building (for evaporative cooling). 8 

2 Switch gear rooms (for evaporative cooling). 10 

3 Cable galleries (for evaporative cooling). 6 

4 Fuel oil pump house, Compressor room, Bunker bay building, 
AC plant room, Chemical feed station, Store and toilets (for 
mechanical ventilation). 

20 

 

All equipment shall be designed for continuous duty. 

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

the ducts normally not exceeding 10 m/sec 

For other information please Refer clauses 12.6 of section C-2 and other relevant clause 

under section C-2 (customer specification).  

4. LAYOUT CONSIDERATIONS 

4.1  The  supply  air  quantity  for  each  unit  shall  be  supplied  from  one  (1) UAF  of  75000  CMH 

capacity, placed at the roof of ESP control room building. 

4.2  The  UAF  primarily  serve  ESP  building  and  the  electrical  areas  like  MCC  Room, 
Switchgear  Room,  Cable  galleries.  The washed  air  supplied  to MCC  /  Switchgear/ 
Cable  galleries  shall  be  exhausted  to  atmosphere  through  gravity  dampers.  Fire 
dampers shall be provided in the supply air ducting leading to all electrical rooms 
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5. EQUIPMENT AND SERVICES TO BE PROVIDED FOR VENTILATION SYSTEM 

5.1. UAF 

Each UAF unit shall comprises of: 

a) Please refer clause nos. 12.7.3, 12.7.4, 12.7.5 of section C‐2 and other relevant clause of 

customer specification section C‐2. 

b) One  (1) No.  (100% duty) Centrifugal  fan backward  inclined, SISW  type,  complete with 

electric drive motor, drive Pulleys, V‐belt, belt guards, slide  rails and other accessories 

etc. 

c) Two (2) Nos. (2 x100 % duty) Centrifugal split casing type pumps for circulation of water. 

Pump  system  shall be provided with pot  strainer with by‐pass valves,  inlet and outlet 

pressure gauge. 

d) A spray nozzle system consisting of single bank spray system connected to header, flow 

regulating valves  for controlling  flow to spray header. Nozzles shall be of Brass or Gun 

metal with chrome plating and self‐cleaning type. 

e) Pressure drop through the nozzles shall be in the range of 1.4 to 2.4 Kg/cm2. 

f) Distribution plate, Moisture eliminators of frpi/pvc,  

g) UAF chamber shall be fabricated from 5 mm MS sheet. 

h) Water tank of minimum 6 mm thick 

i) Intake louver with frame & screen 

j) All  valves,  pipes,  nuts &  bolts,  pipe  hangers,  supports,  internal  fittings  and  supports 

including ball float valves for makeup water connection. 

k) Drain pipe with siphon, marine light 

l) Volume control dampers (VCD) 

m) Metallic type water flooded filter 

n) Individual  inspection  door  with  ladder  and  cat  walk  is  to  be  provided  for  different 

section of the air washer unit, marine light (2 Nos.) in each section. 

o) Low Level switch for Air washer sump. 

p) Suction screen shall be online replaceable type. 

q) The distribution plate shall be fabricated out of 18G galvanized steel sheets & galvanized 

steel angle supports with minimum 50% free area. 

r) Inter  connecting  GI  piping  between  centrifugal  pump  sets  and  air washer  unit  spray 

headers/ sump, with necessary supports and supporting structure. 

s) Efficiency of centrifugal fan and pump shall not be less than 70%. 

t) Electrical  feeder  suitable  for  following motor  rating  shall  be  provided  for  Air washer 

equipment. Vendor to ensure that motor rating for air washer fan and pump shall be as 

mentioned below. 

 

Sr. no.  Items  Motor rating (Kw) 

1.  Centrifugal fan (75000 CMH / 50 mmWC SP) 18.5

2.  Centrifugal pump (75 CMH / 30 m head) (min.)  11 
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5.2. Centrifugal flow fan units 

Each centrifugal fan shall be complete with: 

a) The casing shall be of welded construction fabricated with heavy gauge galvanized sheet 
steel or MS sheet with spray galvanization (upto 60 micron DFT). The minimum 
thickness of casing shall be 3 mm. It shall be rigidly reinforced and supported by 
structural angles. The seams shall be permanently sealed air-tight. Split casings shall be 
provided on larger sizes of fans. Casing drain with valves shall be provided wherever 
required. 
 

The impeller shall have die-formed backward-curved blades tie welded to the rim and 
back plate to have a non-overloading characteristic of the fan. Rim shall be spun to have 
a smooth contour. If required intermediate stiffening rings shall be provided. Shaft sleeves 
shall be furnished wherever required. The impeller, pulley and shaft sleeves shall be 
secured to the shaft by key and/or nuts. 
 
The first critical speed of the rotating assembly shall be at least 25% above the opening 
speed. 
 
The fans shall be provided with V-belts and sheaves. All belts shall be sized for 150% 
rated HP. All V-belt shall be equipped with removable belt guards that do not impede the 
air flow to the fan inlet. There shall be a minimum of two belts per drive. 
 

b) Please Refer clause no 12.7.16 of section C-2 and other relevant clauses of section C-2 
(customer specification). 
 

c) Removable drain plug with fan casing. 
 
These fans shall cater to the areas as indicated in the fan schedule of ventilation system. 

5.3. Wall mounted axial flow fan  

Each wall mounted axial flow fan shall be complete with  

a) These fans shall have fixed / variable pitch cast aluminum blades of aerofoil design. 
Necessary rain protection cowl, inlet and outlet cones, bird protection screen, adjustable 
damper, vibration isolators, back draft dampers etc. shall be provided. 
 
The speed of the fan shall not exceed 960 rpm for fan with impeller diameter above 450 
mm and 1400 rpm for fan with impeller diameter 450 mm or less. However for fans having 
static pressure of 30 mm WC or above the speed of the fan shall not exceed 1440 rpm for  
fan with impeller diameter of above 450 mm and 2800 rpm for fan with impeller diameter 
of 450 mm or less. The first critical speed of rotating assembly shall be atleast 25% above  
the operating speed. 
 

b) Please Refer clause no 12.7.18 of section C-2 and other relevant clauses of section 
C-2 (customer specification). 

c) Damper, vibration isolators, nuts and bolts, back draft dampers etc. Shall be provided. 
These fans shall cater to the areas as indicated in the fan schedule of ventilation system. 

5.4. ROOF EXTRACTOR UNIT:  

Each roof extractor unit shall be complete with: 

The roof extractors shall be “COWL” type. 
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Impeller shall be of axial flow type, cast Aluminium in one piece and dynamically 
balanced. Casing shall be heavy gauge sheet steel construction of 3 mm thick for 
impeller upto 750 mm diameter and 5 mm for fans with impeller of diameter 750 and 
above and the same shall be spray or hot dip galvanised. In casing, access door with 
locking arrangement be provided. 
 
The cowl shall be designed for weather protection of the fan also inside of the roof 
on which the extractor is installed. Galvanised bird screen of 15 mm Square be 
provided with the cowl. All accessories, steel supports as required shall be provided. 
All accessories rain protection exhaust hood, transformation piece, vibration isolators, 
steel supports vibration isolators, bird screen, etc. as required shall be provided. 
 

These fans shall cater to the areas as indicated in the fan schedule of ventilation system. 

5.5. All supply / Exhaust Air ducting:  

a) Galvanized steel sheet (class 275 gm/ sq.M as per IS: 277). 

b) Thickness of GI duct shall be minimum 1 mm. 

5.6. Insulation:  

Thermal insulation shall be provided for the duct exposed to sun / rain only.  
 
All surfaces to be insulated both thermally and acoustically shall be thoroughly cleaned,  
dried and an adhesive (CPRX compound of Shalimar Tar Products or Equivalent) be 
applied @ 1.5 Kg /Sqm on the surface. 
 
Insulation material (either expanded polystyrene foam or Glass Wool/ Glass fiber or 
Equivalent) shall be struck to the surface. All the joints shall be sealed with bitumen. 
 
Insulation mass to be covered with 500 gauge polythene sheet with 50 mm overlaps and  
sealing all joints on hot side. 
 
Please Refer clause no 12.7.12 and 12.7.13 of section C-2 and other relevant clauses of  
section C-2 (customer specification). 

5.7. WATER PUMP SETS 

Centrifugal pump Horizontal split casing type of adequate capacity to match the system  
requirement for UAF spraying arrangement. 
 
Each circulating water pump set for UAF shall comprise of the following:- 
a) One no. adequately sized TEFC sq. cage induction motor suitable for 415V, 3 phase, 50 

Hz AC supply. 
b) One no. Pot type strainer at inlet complete with screen, drain arrangement etc. 
c) 150 mm dia. Dial Type pressure gauges one each at suction & discharge side of the 

pump set. 
 

Page 17 of 387



  
 
 

 

2x500 MW NNTPP 
VENTILATION SYSTEM 

(SG PACKAGE) 
SPECIFIC TECHNICAL REQUIREMENT 

 

SPECIFICATION No: PE‐TS‐400‐554‐A001 

VOLUME: II B 

SECTION :  C 1 

REV. 01  DATE: AUG 2015 

SHEET 7 of 17 

 

 

 
d) One no. non-return (check) valve at discharge side of pump set. 
e) One set of base plate, coupling, coupling guard, anti-vibration mountings, foundation bolts 

etc. 
f) Rain protection canopy for the pumps and motors, if located at outdoor shall be provided. 
g) For other information please Refer clause no 12.7.9 of section C-2 and other relevant 

clauses of section C-2 (customer specification). 

5.8. Diffusers & grills  

a) Manually adjustable/back draft type/Gravity type exhaust air dampers. 
b) Please Refer clause no 12.7.22 and 12.7.27 of section C-2 and other relevant clauses of 

section C-2 (customer specification). 

5.9. Piping and fittings:‐ 

Detail  Description 

Circulating water piping of 
Ventilation System 

Heavy grade-IS: 1239 or Equivalentupto150 NB or 
Equivalent and IS: 3589 or Equivalent for pipes beyond 200 
NB. The piping upto 100 mm diameter shall be of galvanized 
steel and those above 100 mm dia shall be black steel. The 
piping shall be adequately supported. 

Drain piping Fittings Same as above & galvanized as per IS:4736 

1. The steel fittings shall conform to ASTM A234 Gr. 
WPB and dimensional standard to ANSI B 
16.9/ANSI B16.11 / equivalent for sizes 65 NB and 
above. 

2. For sizes 50 NB and below, the material shall 
conform to ASTM A-105 

3. All steel flanges shall be of slip on type and shall 
conform to ANSI B 16.5 

4. For pipe sizes above 350 NB, fabricated fittings from 
sheets of adequate thickness may be used. The 
bend radius in case of mitre bends shall be 
minimum 1.5 times the nominal pipe diameter and 
angle between two adjacent sections shall not be 
more than 22.5 deg and shall be as per BS: 
2633/BS: 534. 

5. Fittings, flanges and pipe joints of refrigerant piping 
shall conform to ANSIB31.5 

Steam piping / spray piping 
/fitting 

1. Seamless Carbon steel pipe conforming to ASTM-
106 Gr B shall be used. Steam pipe line shall be 
provided with necessary steam traps, vents and 
drain connections. 

2. All pipe fittings shall be seamless construction 
(forged) as per ASTM A 105. 

3. Necessary hangers, supports and auxiliary 
structures for pipe supports shall also be provided 
by the Bidder. 

4. It is the sole responsibility of the Bidder to obtain 
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clearance from IBR for the design, manufacture, 
erection and testing of pipes, valves, fittings, 
specialties etc. In order to obtain the above 
approvals, all necessary documentation etc. 
required to be furnished/arranged shall be done by 
the Bidder. 

5. In order to take care of thermal movement, due to 
the temperature of the fluid being handled, loops in 
vertical or horizontal plane may be provided to make 
the system flexible. However, in no case a U-type 
should be provided in the vertical plane. Further, the 
supporting system on this line should be such that it 
does not arrest the free movement of the pipe 

 

5.10. Valves:‐ 

 Valves shall have full sizes port and suitable for horizontal and as well as vertical 
installation. Valves for regulating duty shall be of globe type suitable for controlling 
throughout its lift. 

 Gate, Globe and stop check valves shall have bonnet back seat to facilitate easy 
replacement of packing with the valves in service. 

 All safety /relief valves shall be so constructed that the failure of any part does not 
obstruct the free discharge. 

 Manual gear operators be provided for valves of size 200 NB and above. 
 All valves with rising stem shall have position indicators. All valves shall be provided with 

locking arrangement. 
 All water line valves shall be of Cast Iron body for sizes 65 NB and above conforming to 

IS: 14846 and Gun Metal construction for sizes less than 65NB conforming to IS:778. 
Cast Iron parts shall conform to IS: 210 Gr. FG 220. However, butterfly valves shall 
confirm to latest revision of BS: 5155 or equivalent standard of required class/rating. 

5.11. CONTROL PHILOSOPHY 

a) Remote I/O Panel for Air-washer:- 
The Control system shall comprise of PLC based control panel, common for both AC & 
Ventilation system, kept in AC plant room and shall be supplied by AC-Plant supplier (AC 
Bidder’s scope) with remote I/O panel for four (4) nos. air-washers room in power house bldg. 
and two (2) nos. remote I/O panel for UAF of ESP control room, hook-up with, OPC compliant 
(Data Access 2.0) TCP/IP on Fiber Optic link to main plant DCS for monitoring. Remote I/O 
panel for Air-washer and UAF have been excluded from the scope of ventilation package and 
is included as part of supply from the AC Plant supplier. 
 
The communication cable between PLC to remote I/O rack shall be hot-redundant armoured 
cable. However, all local instruments for operation & control monitoring of ventilation system 
are within scope of ventilation system supplier. 
 
The water sump of each Unitary Air Filtration Units shall be provided with a low level switch 
which will initiate an alarm and will trip the pump sets, in case the water level falls below the 
predetermined level. 
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At the delivery pipe of each pump, a pressure switch will be provided along with the 

pressure indicator. 

Relative Humidity inside the ventilated areas shall be displayed digitally on the local control  

panel Individual Fan Running / stop Indications should be provided Individual Pump Running 

/Stop indications for both spray pumps and cell deck pumps should be provided. 

     
 Following Audio-Visual Annunciations are to be provided for Air-washers and UAFs.    

1. Motor Overload Centrifugal Fan  

2. Motor Overload Pump - 1 

3. Motor Overload Pump - 2 

4. Fan Running.  

5. Fan Stop. 

6. Pump – 1 Running. 

7. Pump – 1 Stop. 

8. Pump – 2 Running. 

9. Pump – 2 Stop. 

10. RH high 

11. RH low 

b) HUMIDITY CONTROL 

To protect the equipment located in the ventilated space from effects of high humidity, 
control device using Humidistat interlocked with the Pump Motor of the Fill Section shall 
be used in the electrical areas. Humidity beyond 60% RH in these ventilated space shall 
automatically trip the respective UAF pump for fill section only. The pump may be 
restarted automatically at about 50% RH.  

At least two (2) nos. Humidistat (RH High and Low) shall be provided for each UAF Unit. 
However, manual over riding facility shall be provided for humidistat controlled Pump sets 
of the UAF. 

c) Fire damper: 

Motorized type electrically operated fire dampers shall be provided in the ventilation 
supply air ducting/ fans leading to electrical rooms like various MCC rooms, switchgear 
rooms, cable spreader rooms and in the exhaust path of oil room and oil tank area. These 
dampers shall be operated with the help of signal from smoke detectors/ thermal sensors 
(These automatic dampers shall be interlocked suitably with fire alarm system and shall 
also possible from control panel room remote location). Motors shall remain energized in 
the normal condition to effect opening of dampers. In the event of fire, the motors shall be 
de-energized and the damper shall close due to spring action. 

d) OTHER CONTROLS - VENTILATION SYSTEM  

   ON/OFF controls of each drive and equipment like UAF pumps, UAF fans etc located in 
UAF room shall be provided in local I/O panel located in UAF room. ON/OFF indication 
shall also be provided on this panel. Emergency stop push button shall be provided for all 
drives in UAF rooms. UAF pumps shall be interlocked with Humidistat. All other drives 
associated with ventilation system like fresh air supply fans, exhaust fans, roof extractor 
etc. shall be fed from respective MCC. 
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6. SPECIFIC REQUIREMENTS:‐ 

  RE / wall mounted fans shall be selected so as to have motor rating 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 

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 
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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 300 mm circular 

 

7. MATERIALS OF CONSTRUCTION 

7.1. CENTRIFUGAL FAN 

Impeller hub:  Mild Steel 

Impeller back plate blade & shroud:  Mild Steel to IS: 2062 Gr.B. 

Shaft:  EN ‐ 8 or eqv. 

Shaft sleeve:  EN ‐ 8 or eqv. 

Flexible connection at outlet/inlet: Fire resistant type plastic impregnated canvas with M.S.  

flange and cleats (3 mm thick). 

V Belt (matched sets):  ISI marked (Reinforced rubber section to (IS: 4776) 

Bolts & nuts:  Galvanized / MS (Epoxy painted). 

Vibration isolating cushy foot mountings, foundation bolts and nuts etc. 

The casing shall be of welded construction fabricated with heavy gauge galvanized sheet 
steel or MS sheet with spray galvanization (upto 60 micron DFT). The minimum thickness 
of casing shall be 3 mm. It shall be rigidly reinforced and supported by structural angles. 
The seams shall be permanently sealed air-tight. Split casings shall be provided on larger 
sizes of fans. Casing drain with valves shall be provided wherever required. 
   
The impeller shall have die-formed backward-curved blades tie welded to the rim and 
back plate to have a non overloading characteristic of the fan. Rim shall be spun to have 
a smooth contour. If required intermediate stiffening rings shall be provided. Shaft 
sleeves shall be furnished wherever required. The impeller, pulley and shaft sleeves shall 
be secured to the shaft by key and/or nuts. 
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The first critical speed of the rotating assembly shall be at least 25% above the opening 
speed. 
 
The fans shall be provided with V-belts and sheaves. All belts shall be sized for 150% 
rated HP. All V-belt shall be equipped with removable belt guards that do not impede the 
air flow to the fan inlet. There shall be a minimum of two belts per drive. 

7.2. AXIAL FAN 

Casing  : M.S. sheet – 3 mm thk for fan dia upto 750 mm 5mm thick for fan dia of 750 mm 

and above as per IS:1079 / IS:2062 Gr.B 

Hub: As per manufacturer std. ( AL‐ LM6) 

Neoprene rubber pads: As required. 

Supporting frame for mounting: Required. 

Protective screen at inlet: Yes (Min 14 SWG Galvanized wire knitted in 1" square mesh). 

Mounting flange on casing:  At inlet and outlet. 

Painting / protecting coating – All the MS parts shall be galvanised or protected with three 

coats of epoxy paint. 

All  supply  air  axial  flow  fans  shall  be  provided  with  pre‐filters  (and  also  fine  filters  for 

MCC/switchgear room). 

Please  refer  to  clauses no 12.7.18 of  section C‐2 with other  relevant  clauses of Customer 

technical specification section C‐2 

7.3.   

Casing/cowl/hood:  (Spray  /  hot  galvanised  M.S.  Sheet  to  IS:  2062  Gr.B  (Short  duct 

casing). 

7.4. UAF   

Moisture  Eliminators  plates:    100%  virgin  PVC  die‐extruded  construction  of  minimum 

finished thickness of 2 mm. 

Moisture Eliminator Frame: 22 SWG GI sheets and GI angle of adequate strength. 

Tank: Min depth ‐600mm 

Piping: MS Heavy class (Galvanized) to IS: 1239 Part I or IS: 3589 depending on size. 

Suction Screen for Water: Brass (40 mesh size 2 nos for each air washer) 
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7.5. Air Filters 

PRE FILTER 
a) Filter Media: Fibrous material (extruded polyethylene): Dry types with element of 5 ply 

construction for fabric type. 

Efficiency:        Average arrestance of 65‐80% when tested in accordance with BS: 6540 / 

ASHRAE – 52‐76. 

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. 

Filter mounting frame shall be GI angle iron frame of adequate thickness. 

Size – 610 x 610 mm (Approx.) 

b) Washable SS FILTER (for Air washer / UAF units) 

The  filters  shall be washable/cleanable  type  construction of  SS  316 wire netting with 

three or more layers of wire mesh of different mesh sizes stitched together and held in a 

SS / Al frame of adequate thickness but not less than 18 SWG for Al and 20 SWG for SS 

suitable for long use in an industrial plant. The filter when flooded shall have a filtration 

efficiency of 90% down to 10 microns. 

The filter mat shall be weaved with SS wire of 0.16mm diameter providing an aperture 

of max 0.025mm 

Please refer to clauses no 12.7.17 of section C‐2 with other relevant clauses of Customer 

technical specification section C‐2. 

FINE FILTER 

Filter Media: microvee type 

Efficiency: Average  arrestance  of  80‐90%  when  tested  in  accordance  with  BS:  6540  / 

ASHRAE – 52‐76 

Frame Work: 16 G Aluminium alloy. 

7.6. CENTRIFUGAL PUMP 

Impeller: Bronze as per Grade IS: 318 Grade 2 

Casing: 2% Ni Cast iron to IS: 210 GR. FG‐260. 

Wearing ring: Bronze Grade IS: 318 GR‐2. 

Shaft Sleeve: SS 316. 

Base plate:  Carbon steel as per the IS‐2062 Gr.B. 

Bolt and nuts: M.S. (Epoxy painted / Galvanised).  

Type of seal: Mechanical  

Pump motor coupling: Pin & bush type. 

Shaft seal: Mechanical seal 

Please  refer  to  clauses  no  12.7.19 with  other  relevant  clauses  of  Customer  technical 

specification section C‐2. 
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8. 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) Vendor to include the Back wash arrangement of pot strainer with gate valve, piping etc for 

the Air Washer. 

4) Vendor to include level gauge & level switch for each Air‐washer tank for alarm & trip of the 

pumps.  Also include one no. Pressure switch for each air washer pump. 

5) All drawings and documents shall be computer based. 

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

7) 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. 

8) Indicative  list of makes  is  enclosed  as per Annexure‐I however  these  equipments  /  items 

shall be subject to Customer & BHEL approval during detail engineering Stage. 

9) Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided 

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

by Vendor. 

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

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

12) 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. 

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

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

details interconnection drawings etc. during detail engineering stage. 

15) The tools and machine required for erection of equipment shall be arranged by Vendor. 
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16) Tools & tackles as required for regular maintenance shall be supplied by Vendor. 

17) Instruments required for performance testing of various equipment / system of the package 

shall be arranged by Vendor at site. 

18) Instrument  for  testing  shall  be  calibrated  by  Ventilation  plant  supplier  before  taking  up 

testing.  

19) Temperature gauges shall be provided with thermo wells and fixing arrangement. 

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

shall have air venting provision. 

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

supplied. 

22) 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%. 

23) Besides  the  system  performance  as  above,  bidder  shall  guarantee  major  technical 

parameters of various equipments as per design basis / details furnished. 

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

operation of ventilation system. 

 Design dry bulb temperature and relative humidity of conditioned air, Auxiliary 

power consumption, Vibration and noise level etc. 

 Performance  test  of  the  Ventilation  system  shall  be  carried  out  at  site  after 

proper  installation.  The  site  test  shall  include  performance  testing  of 

equipment for 72 continuous hours in summer or monsoon and 24 continuous 

hours in winter. Bidder, as may be required to carry out site tests shall arrange 

all instruments, tools 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. 

25) 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. 
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26) Vendor to furnish drawings / documents as per the drgs. /documents submission schedule 

given in the contract. 

27) 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. 

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

conditions indicated in project information / synopsis enclosed. 

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

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

requirements. 

31) 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  /  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.  

32) 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.  

33) 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. 

34) 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. 

35) 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. 

36) 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. 
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37) 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 vendor. Grouting of 

fans along with anchor fasteners shall also 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.  

38) Flat,  platform  type  RCC  /  PCC  foundation  shall  be  provided  for  installing  Air  washer  / 

Centrifugal fans,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. 

39) 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. 

40) All codes and standards shall be as per contract specifications 

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

a) Construction of Air washer plant room, foundations for Ventilation equipments (air 

washer, centrifugal fan, RE Unit only). 

b) Slab cut out for running ducts, pipes, cables, grilles/dampers. Underground masonry 

trenches and masonry risers. 

c) Provision of drain traps / points,  

d) For Electrical scope, refer Electrical scope matrix sheet. 

e) Lighting of Air washer plant rooms /areas 

f) Lifting & handling arrangement in Air washer plant for maintenance purpose. 

g) Structure  for  running  the  ventilation  ducting  header  outside  ‘A’‐  Row,  however 

required inputs shall be provided by the vendor. 
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 All the Equipments shall be protected against external corrosion by providing suitable 
painting. 
 

 The surfaces of stainless steel, Galvanised steel, Gunmetal, brass, bronze and non-metallic 
components shall not be applied with any painting. The Bidder shall clean the external 
surfaces and internal surfaces before Erection by wire brushing and air blowing. The steel 
surface to be applied with painting shall be thoroughly cleaned before applying painting by 
brushing, shot blasting etc as per the agreed procedure. 
 

 For all the steel surfaces (external) exposed to atmosphere (outdoor installation), a coat of 
red oxide primer of thickness 30 to 35 microns followed up with three coats of synthetic 
enamel paint, with 25 microns as thickness of each coat, shall be applied. 

 
 For all the steel surfaces inside the building (indoor installation), a coat of red oxide primer of 

of thickness 30 to 35 microns followed up with two coats of synthetic enamel paint, with 25 
microns as thickness of each coat, shall be applied. 

 
 However for all parts coming in contact with acid fumes (in Battery rooms), a coat of epoxy 

resin based zinc phosphate primer of minimum thickness 30 to 35 microns followed up with 
undercoat of epoxy resin based paint pigmented with Titanium dioxide of minimum thickness 
of 25 microns shall be applied and a top coat consisting of one coat of epoxy paint of 
approved shade and colour with glossy finish of minimum thickness of 25 microns. 
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1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 
a) Services and equipment as per “Electrical Scope between BHEL and Vendor”. 
b) Any item/work either supply of equipment or erection material which have not been 

specifically mentioned but are necessary to complete the work for trouble free and 
efficient operation of the plant shall be deemed to be included within the scope of this 
specification. The bidder without any extra charge shall provide the same. 

c) Supply of mandatory spares as specified in the specifications of mechanical 
equipments.  

d) Erection and commissioning spares. 
e) Erection & Maintenance tools & tackles.  
f) Electrical load requirement for Air conditioning System. 
g) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
h) Bidder to furnish list of makes for each equipment at contract stage, which shall be 

subject to customer /BHEL approval without any commercial and delivery 
implications to BHEL. 

i) Various drawings, data sheet as per required format, quality plans, calculations, test 
reports, test certificates, operation and maintenance manuals etc shall be furnished as 
specified at contract stage. All documents shall be subject to customer /BHEL approval 
without any commercial implications to BHEL. 

j) Motor shall meet minimum requirement of specification AC/DC motors. 
 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 
ELECTRICAL & TERMINAL POINTS: 
Refer “Electrical Scope between BHEL and Vendor”.  
 

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from 

the technical/ quality assurance requirements stipulated. In line with this, the bidder as technical 
offer shall furnish two signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for Ventillation System” and 

sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature and 
company stamp. 

b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement. 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test 
certificates, technical literature, etc, is required during tender stage. Any such submission even 
if made, shall not be considered as part of offer. 

 
4.0 LIST OF ENCLOSURES 
4.1 Electrical scope between BHEL & vendor.- 2 sheets. 
4.2 Std. Technical specification for LV motors.- 5 sheets 
4.3 Std. Technical specification for Cabling installation.- 6 sheets. 
4.4 Data Sheets (A) for 415V Electric Motors.- 2 sheets. 
4.5 Data Sheets (C) for 415V Electric Motors- 2 sheets. 
4.6 Quality plan for motor below 75kW.- 2 sheets 
4.7 Quality plan for motor above 75kW.- 9 sheets 
4.8 Load data format.- 1 sheet 
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Scope sheet for Scope between BHEL & Vendor 

 

 
PROJECT :  2 x 500 MW NEYVELI  TPP                                                                                                                                                   

 
S.NO DETAILS SCOPE 

SUPPLY 
 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 

BHEL BHEL 1. 415 V AC/240 V AC supply shall be provided by BHEL based on load 
data provided by vendor at contract stage for all equipment supplied by 
vendor as part of contract including power supply equipment (battery 
charger etc) required for the PLC/control panel (as applicable) for the 
system supplied by vendor. 
2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for 
PLC and microprocessor based systems, shall be provided by BHEL in 
MCCs. Requirement of these relays shall be furnished by vendor during 
detailed engineering stage. 

2 Local Push Button Station (for motors) BHEL BHEL Located near the motor. 
3 Power cables, control cables and screened control cables 

for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)   one end equipment in vendor’s scope 

 
 
     BHEL 
     BHEL 
     BHEL 

 
 
     BHEL 
     Vendor 
     BHEL 

1. Sizes and quantity of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL). Finalisation of cable 
sizes shall be done by BHEL. Vendor shall provide lugs & glands 
accordingly. 
2. Laying of cables by BHEL except for cabling in vendor scope. 
3. Termination at BHEL equipment terminals by BHEL. 
4. Termination at Vendor equipment terminals by Vendor.  

4 Any special type of cable like compensating, co-axial, 
prefab, MICC, fibre optical etc. 

Vendor Vendor  

5 Cable trays, accessories & cable trays supporting system BHEL BHEL  
6 Cable glands and lugs for equipments supplied by Vendor Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 

2. Solder less crimping type heavy duty tinned copper lugs for power 
cables 
3.  Solder less crimping type heavy duty copper lugs for control cables. 

7 Conduit and conduit accessories for cabling between 
equipments supplied by vendor 
 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537. Makes of conduits shall be subject to 
customer/ BHEL approval at contract stage. 

8 Lighting BHEL BHEL  
9 Equipment grounding & lightning protection BHEL BHEL  
10 Below grade grounding BHEL BHEL  
11 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
12 Mandatory spares Vendor - Vendor to quote as per specification. 
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Scope sheet for Scope between BHEL & Vendor 

 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

13 Recommended O & M spares, E & C spares, erection & 
maintenance tools & tackle. 

Vendor - As per specification 

14 Any other equipment/material/service required for 
completeness of system but not specified above (to ensure 
trouble free and efficient operation of the system). 

Vendor Vendor  

15 a) Input cable schedules (C & I)    
b) Cable interconnection details for above 
c)  Cable block diagram 

Vendor 
Vendor 

       Vendor 

- 
- 
- 

Cable listing for C & I systems for  vendor supplied equipment  shall be 
furnished during detail engineering by vendor in soft copies in the BHEL 
cable schedule format. 

16 Equipment layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish layout 
drawings (both in print form as well as in AUTOCAD) of the complete plant 
(including electrical area) indicating location and identification of all 
equipments requiring cabling, and shall incorporate cable trays routing 
details marked on the drawing as per PEM interface comments. Electrical 
equipment layout drawing shall be to BHEL approval.  

17 Electrical Equipment GA drawing Vendor - For necessary interface review. 
18 Junction Boxes                                   Vendor Vendor  
 
NOTES: 
 

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract  without any commercial implication. 
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest  edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement ofr rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechnical vibration of rotatinf electrical machines 
IS:12615 Energy Efficient Induction Motors - Three Phase Squirrel Cage 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 
accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
sutable fro mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 
motors. 

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 
facility for drainage at the lowest point. 

 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or V W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9 General 
 
4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest  edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement ofr rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechnical vibration of rotatinf electrical machines 
IS:12615 Energy Efficient Induction Motors - Three Phase Squirrel Cage 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 
accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
sutable fro mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 
motors. 

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 
facility for drainage at the lowest point. 

 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or V W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9 General 
 
4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 160KW * 
 
3.0 Installation (Indoors/ Outdoors)  : As required 

 
4.0 Details of supply system 
 
 a) Rated voltage (with variation)  : 415V  10% 
 b) Rated frequency (with variation) : 50 Hz + 3 % to - 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 90 kW and above (Breaker : 50 KA for 0.25 sec. 

controlled) 
o Below 90 kW (Contactor : 50 KA protected by HRC fuse 

controlled) 
 f) LV System grounding   : Solidly 
 
5.0 Class of insulation    : Class ‘F’, with temp rise limited to  

class B. 
 
6.0 Minimum voltage for starting   : 85% of rated voltage 

(As percentage of rated voltage)     
 
7.0 Power cables data    : Shall be given during Detailed engg 
 
8.0 Earth Conductor Size & Material  : Shall be given during Detailed engg 
 
9.0 Space heater supply    : 240 V, 1¢ , 50 Hz  
 
10.0 Rating up to which Single phase motor : Acceptable below 0.20 kW 
 
11.0 Locked rotor current 

a) Limit as percentage of FLC  : As per IS 12615* 
 
   
12.0 Flame-proof motor 
 

a) Enclosure suitable (As per IS:2148) : As per requirement 
b) Classification of Hazardous area  : As per requirement 

(As per IS: 5572  part-I) 
 

13.0 Makes : BHEL/ Customer approval 
 
14.0 Paint shade : Shall be given during Detailed engg 
 
15.0 Degree Of protection for motor/ terminal box    : As per IS 4691 
    

 
* LT motors of continuous duty shall be energy efficient IE2 class conforming to IS12615 
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16.0 TESTING 
 
            16.1 Type Tests 
 
 For HT & LT Motors above 50kW, type test reports for type tests as per IS: 325/ IS: 12615  

conducted on equipment similar to those proposed to be supplied and carried out within last 
 five years from the date of bid opening viz. February 2012 shall be submitted. However, if  
such reports are not available, one motor of each type shall be subjected to type tests for free of  
cost. 

 
            16.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer  
            or customer representative. 
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REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

8 Rated output at design ambient temp  (by resistance method)  

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque  

 a) Starting  

 b) Maximum  

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

19 Efficiency & P.F. at rated voltage & frequency  

 a) At 100% load  

 c) At 75% load  
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 c) At starting  

C. Constructional Features  

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

 b) Power Cable details  (Conductor, size, armour/unarmour)  

 c) Cable Gland  & lugs details (Size, type & material)  

 d) Permissible Fault level ( kArms & duration in sec)  

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating  55KW)  

 

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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CUSTOMER  : PROJECT

TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006/0 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 75KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.O PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 3 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

2.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 3 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 3 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 3 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 3 2,1 2,1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT
SPECIAL TEST DATA SHEET
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 -
DIMENSIONS & & DRG/DATA DRG/DATA REPORT
ORIENTATION VISUAL SHEET SHEET

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

2

SPECIFICATION : 
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CUSTOMER  : PROJECT
               QUALITY PLAN TITLE NUMBER  : 

BIDDER/       :  QUALITY PLAN SPECIFICATION : 

VENDOR      NUMBER PED-506-00-Q-006/0 TITLE :
SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 75KW (LV) SECTION   VOLUME III

SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 3 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

2
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BROUGHT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - -
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - -
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S MANUFR'S LOG BOOK 3 - -
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - -
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - -
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLOWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - -
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO BREAKAGE -DO- 3 - -
COND. ON OTHER 

PHY. DESIGN

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - -
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - -
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - -
MATERIALS LIKE SLEEVES, COND. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
FINISH VISUAL 

DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3/2 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - -

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100% MANFR'S DRG. MANFR'S DRG. -DO- 3 - -

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - -
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - -
STAND SPEC. SPEC.
CAPACITY

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - -

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :  
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                   

SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3 - -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 3 - -
DRG DRG

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3 - -

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 3 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 3 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS MA MEASUREMENT SAMPLE -DO- -DO- -DO- 3 - 2
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 3 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 3 - -
CUTTING &
TAPE TEST

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                     

SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 3 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 3 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 3 - 2 (FOR MOTORS OF 2MW
HOTOPOT AND ABOVE)

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 3 - -
SPEC./BHEL SPEC./BHEL 
SPEC. SPEC. 

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 3 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 3 - -

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 3 - 2

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 3 2 -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 3 2 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 3 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 3 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 3 - 2 THREE DIPS TO BE 
GIVEN

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                     

SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 3 - 2

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 3 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 3 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 3 - -
& MV TEST

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 3 - -

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 3 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 3 2 -
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 3 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 3 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 3 - 2

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 3 - -
MFG SPEC. RELEVANT

IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 3 - -
COMPLETENESS RELEVANT RELEVANT 
TERMINATIONS/ IS IS
MARKING/
COLOUR CODE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                  

SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 3 1 1,2 NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 3 1,2 1,2 NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION MA -DO- 100% IS-12075 IS-12075 -DO- 3 1,2 -

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 3 2,1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 3 - 2,1 TC FROM AN 
PROTECTION MECH. TEST SIZE AND DATA INDEPENDENT 

SHEET LABORATORY NOTE-3

6.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 3 2,1 -
DETAILS DATA SHEET DATA SHEET REPORT

7.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 3 - 2,1 NOTE-3
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

8.PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 3 2,1 - SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007/2 TITLE                  

SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION WITH THE CUSTOMERS, AGENCY (1) SHALL
 MEAN BHEL AND CUSTOMERS BOTH TOGETHER.

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CODE 
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PLATE 

MAX. 
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DEMAND 
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Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 331 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
 2x500 MW NEYVELI NEW 

THERMAL POWER STATION  
(NNTPS)

NAME 
DATA FILLED UP ON 

 

SYSTEM / S VENTILLATION SYSTEM SIGN. DATA ENTERED ON  
DEPTT. / SECTION SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  
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2x500 MW NNTPP 
VENTILATION SYSTEM 

(SG PACKAGE) 

TECHNICAL SPECIFICATION  
(C&I PORTION) 

 

SPECIFICATION No: PE‐TS‐400‐554‐A001 

VOLUME: II B 

SECTION :  C‐4 

REV. 00  DATE: AUG 2015 
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SECTION: C‐4 
TECHNICAL SPECIFICATION (C&I PORTION) 
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C&I SPECIFICATION 

FOR  

VENTILATION SYSTEM 

FOR  

2X500MW NNTPP (SG PACKAGE) 
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2X500 MW NNTPP- (SG PACKAGE) 

 

 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

VENTILATION SYSTEM 
 

 
 

 

 
 
Specific Technical Requirements (C&I): 

 
1.0 The control of Ventilation System shall be through PLC based 

control system having hot redundant Central Processing Unit. The 
PLC based control system shall be supplied under Air Conditioning 
Package. The operation and control philosophy of Air Conditioning 
System and Ventilation system has been elaborated in separate 
section in the specification. The PLC shall be common for both 
units, and shall be located in AC Plant Room. All the interface 
requirements of ventilation system which are to be hooked up with 
PLC in AC Plant Room shall be taken care by the bidder. 

 
1.1 Bidder to keep the provision for accepting fire signals from Fire 

Alarm & Protection System and the closure of relevant fire dampers 
in Air Conditioning and Ventilation System. 
 

1.2 The solenoid valves shall have limit switches for open/close 
feedback.  
 

1.3 All electrical actuators shall be of non-integral starter type.  
 
1.4 Interface of MCC, HT SWGR, field instruments, Actuators etc. with 

PLC based control system shall be as per Drive Control Philosophy 
attached in the specification.  

 
1.5 All the instruments/drives shall be terminated on JBs/Panels in field. 

JBs/Panels shall be in Bidder's scope. 
 

1.6 Communication to main plant DCS for monitoring shall be OPC 
compliant (Data Access 2.0) TCP/IP on Fibre Optic link. 

 
1.7 Scope of Instrumentation cables (Screened Control Cables), Fibre 

Optic cable & Control cables shall be as per Electrical Cable scope 
matrix in Electrical portion of specification. 

 
1.8 The make/model of various instruments/items/systems shall be 

subject to approval of owner/purchaser during detailed engineering 
stage. No commercial implication in this regard shall be acceptable. 
In case of any conflict and repetition of clauses in the specification, 
the more stringent requirements among them are to be complied 
with. 
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2X500 MW NNTPP- (SG PACKAGE) 

 

 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

VENTILATION SYSTEM 
 

 
 

 

 
1.9 Following documents to be furnished by the bidder along with the 

bid: 
 List of drives pertaining to Ventilation System  
 I/O List for Ventilation System 
 Duly stamped and signed copy of Quality Plan. 

 
 

1.10 Drawings/Documents and data to be furnished after award of the           
contract: 
 

 Operation & Control Philosophy for Ventilation system 
 Recommended logic diagram/ write up for Ventilation 

system 
 Input/Output signal list. 
 Cable schedule and cable interconnection drawing. 
 Instrument schedule. 
 Instrument Data sheets. 
 Any other document decided during detailed engineering. 
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CAT OF 
APPROVAL

BHEL 

1 PE-V9-400-554-I901 INSTRUMENT DATA SHEETS A VENDOR C&I
2 PE-V9-400-554-I902 INSTRUMENT SCHEDULE I VENDOR C&I
3 PE-V9-400-554-I903 INSTRUMENT HOOK UP A VENDOR C&I
4 PE-V9-400-554-I904 FIELD JB TERMINATIONS I VENDOR C&I

5 PE-V9-400-554-I905
QUALITY PLANS/CHECK LISTS (For all applicable 
instruments)

A VENDOR C&I

6 PE-V9-400-554-I914 CONTROL SCHEMES (BLOCK LOGIC) A VENDOR C&I

7 PE-V9-400-554-I924
LIST OF SIGNAL EXCHANGE WITH DCS (BOTH 
HARDWIRED & SERIAL INTERFACE IN BHEL 
FORMAT)

A VENDOR C&I

8 PE-V9-400-554-I925 PROCESS GRAPHIC MANUSCRIPTS PLC I VENDOR C&I
9 PE-V9-400-554-I926 PROCESS GRAPHIC MANUSCRIPTS FOR DCS I VENDOR C&I
10 PE-V9-400-554-I927 CABLE SCHEDULE & INTERCONNECTION I VENDOR C&I
11 PE-V9-400-554-I928 ANNUNCIATION LIST A VENDOR C&I
12 PE-V9-400-554-I929 POWER DISTRIBUTION SCHEME A VENDOR C&I

13 PE-V9-400-554-I932
BILL OF MATERIAL INCLUDING MANDATORY 
SPARES 

A VENDOR C&I

Notes:

1. ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY BIDDER 
WITHOUT ANY COMMERCIAL/TECHNICAL IMPLICATION.

LIST OF VENDOR DELIVERABLES FOR C&I FOR VENTILATION SYSTEM (2 X 500 MW NNTPP- SG PACKAGE)

                                                                     DOCUMENT NUMBER    PE-GL-400-145-I100                                        SHEET          1   of   1
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GENERAL* 

* PROJECT     

OFFER REFERENCE   

* TAG NO. SERVICE     

* DUTY  ON / OFF                           INCHING   

* LINE SIZE (inlet/outlet): MATERIAL     

* VALVE TYPE 
 GLOBE         GATE         REG. GLOBE   
 BUTTERFLY        

 

* OPENING / CLOSING TIME     

* WORKING PRESSURE   

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY  

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY  

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY  

CONSTRUCTION 
AND SIZING 

CONSTRUCTION 
TOTALLY ENCLOSED, DUST TIGHT, WEATHER 
PROOF, IP:67 

 

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS 
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED. 

 

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 90% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR 
REGULATING SERVICE - 150 STARTS/HR 
MINIMUM  

 

HANDWHEEL 

* REQUIRED  YES   NO  

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED  

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.  

ELECTRIC         
ACTUATOR 
 
 
 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY  

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) 

BIDDER TO SPECIFY  

@ MOTOR TYPE 
IE1 TYPE AS PER IS: 12615, SQUIRREL CAGE 
INDUCTION MOTOR SUITABLE FOR DOL 
STARTING. 

 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED                      (BIDDER TO CONFIRM)  
 DRG. NO. 4-V-MISC-90271 R11 
 

 

COLOUR SHADE 
 BLUE (RAL 5012), To be decided during detail 
engg.  

 

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY          …….  

SHAFT RPM BIDDER TO SPECIFY  

OLR SET VALUE BIDDER TO SPECIFY  

@ STARTING / FULL LOAD CURRENT 600% OF FLC INCLUSIVE OF I.S. TOLERANCE  

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY  

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC DOL STARTER   

@ CONTROL VOLTAGE REQUIREMENT 
TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER  230 V  110 V 

 

@ ENCLOSURE CLASS OF MOTOR  IP 67      FLAME PROOF       

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  
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@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER  REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART  
 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             ………… 

 

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER 

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN / CLOSE PB  REQUIRED              NOT REQUIRED  

STOP PB  REQUIRED              NOT REQUIRED  

INDICATING LAMPS  REQUIRED              NOT REQUIRED  

LOCAL REMOTE S/S REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING  REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY)  

 

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 

TYPE OF ISOLATING DEVICE 
 INTERPOSING RELAY     OPTO COUPLER 
 EITHER 

 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k  ohms   
 > _______ohms - < __________ohms   

 

TORQUE 
SWITCH 
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN / CLOSE 1 No.   2Nos.     /     1 No.    2Nos   

CONTACT TYPE 2 NO  +  2 NC  

RATING 5A 240V AC AND 0.5A 220V DC  

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 
Actuator) ($$ 
Refer Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 
1 No 
2 Nos. 

2 Nos. (ADJ.) 
1 No. 
2Nos. 

   

CONTACT TYPE 2 NO  +  2 NC  

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC  
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

 REQUIRED  NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY  

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) CONTACTLESS 

 

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS  

SPACE 
HEATER 

@SPACE HEATER REQUIRED  

@ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz  

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING FOR MOTORS WITH RATING >30 KW  

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

ENCL CLASS ACTUATOR/MOTOR  T.B. @ IP 68                               @………  

@ EARTHING TERMINAL  8 SWG GI WIRE  

PLUG & SOCKET(9 PIN) 
(FOR COMMD, LS/TS FEED BACK, PoT) 

 REQUIRED  NOT REQUIRED  
 2 NOS.                    ---------------- 

 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:DDE  

@ SPACE HEATER CABLE GLAND SIZE:DDE  

OTHER CONTROL CABLE GLANDS-1  1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)  

OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE: 1no., 2.5 sq. mm  

WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 

 
NOTES: 

1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY. 
 
2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD.  AS A MINIMUM, 

THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691, IS 12615  AND IS-4722 

 
3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 
 
4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL, WITH NICKEL COATING SHALL BE PROVIDED. 
 
5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS. 

THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES 
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE 
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

 
6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN 

FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%. 
 
7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

 
          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 
 
          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS. 
 
 

 

 PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL 

NAME    NAME 

SIGNATURE    SIGNATURE 

DATE    DATE 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @= TO BE FILLED BY ES  
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9. FIELD INSTRUMENTS & FINAL CONTROL ELEMENTS 

9.1 General Requirements 

1. Measuring instruments/equipment and subsystems offered by the Contractor 
shall be from reputed experienced manufacturers of specified type and range 
of equipment, whose guaranteed and trouble free operation has been proven. 
Further, all instruments shall be of proven reliability, accuracy, repeatability 
requiring a minimum of maintenance. They shall comply with the acceptable 
international standards and shall be subject to Owner's approval. All 
instrumentation equipment and accessories under this specification shall be 
furnished as per technical specifications, ranges, make/ numbers as approved 
by the Owner during detailed engineering. 

2. Every panel mounted instrument requiring power supply shall be provided with 
a pair of easily replaceable glass cartridge fuses of suitable rating. Every 
instrument shall be provided with a grounding terminal and shall be suitably 
connected to the panel grounding bus. 

3. All local gauges as well as transmitters, sensors, and switches for parameters 
like pressure, temperature, level, flow etc. as required for the safe and efficient 
operation and maintenance as well as for operator and management 
information (including all computation) of equipment under the scope of 
specification shall be provided. 

4. The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, 
valve manifolds and all the other accessories required for mounting/erection of 
these local instruments shall be furnished, even if not specifically asked for, on 
as required basis. The contacts of equipment mounted instruments, sensors, 
switches etc. for external connection including spare contacts shall be wired 
out in flexible/rigid conduits, independently to suitably located common 
junction boxes. The proposal shall include the necessary cables, flexible 
conduits, junction boxes and accessories for the above purpose. Double root 
valves shall be provided for all pressure tappings where the pressure exceeds 
40 kg/sq cm. 

5. For protection purposes, transmitters can be considered in place of switches. 

 

9.2 Pressure / Differential Pressure / Flow / Level Transmitter  

Table 9.1 

Specifications for Pressure / Differential Pressure / Flow / Level Transmitter 

S.N Features Minimum Requirements 

1 Type 
Microprocessor based 2 wire type, HART protocol 
compatible 

2 Sensor Type Capacitive/ Piezo-electric 

3 Output Signal  4-20 mA signals superimposed with HART signal.  

4 Signal Processing Unit Microprocessor based 
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S.N Features Minimum Requirements 

5 Overpressure 
150% of max. operating pressure. 
For vacuum service, the element shall have under – 
range protection to full vacuum 

6 Turn-down Ratio 
10:1 for vacuum / very low pressure applications. 
100:1 for other applications. 

7 Stability 
± 0.1% of calibrated span for six months up to 70 
Kg/cm² and ± 0.25% for range more than 70 Kg/cm²(g). 

8 Span and Zero drift 
± 0.015% per deg. C at max span & 0.11% per deg. C 
at min. span. 

9 Enclosure Class 
Weather proof as per IP 67 with corrosion resistance 
coating. For hazardous area explosion proof enclosure as 
described in NEC article 500 

10 Zero & span adjustability 
Continuous, tamper proof, remote as well as manual 
from instrument with zero suppression and elevation 
facility. 

11 Local Indicator To be provided 

12 Display 
Digital LCD Integral Display (minimum 5 digit) Engineering 
Unit 

13 Process connection ½“ NPT (F) 

14 Electrical Connection ½ ” NPT 

15 MOC of Electrical Housing Aluminum Alloy or better 

16 Ambient Temperature 65 Deg. C 

17 Operating Voltage 16 –  40 Volts DC 

18 Load 600 Ohms (minimum) at 24 Volts DC 

19 Accuracy ± 0.075% of span or better 

20 Response Time 100 millisecond or better 

21 
Adjustment/ calibration/ 
maintenance 

Port/provision for Centralised PC based system 
maintenance. 

 

1. All transmitters shall be equipped with all necessary accessories like valve 
manifolds, mounting bracket etc. Pulsation dampeners shall be used where the 
process media is unstable for measurement such as at the discharge of a 
pump. For absolute pressure transmitter, 2 valve manifold; for gauge / vacuum 
pressure transmitter, 3 valve manifolds and for DP / level / flow transmitter, 5 
valve manifold shall be  provided. In case if it becomes necessary to use a 
DP transmitter for  pressure measurement then a 3 valve manifold shall be 
used in place of 2 valve manifold. 

2. Pressure transmitter shall have easily accessible span, zero and time constant 
adjustments. A range suppression / elevation device shall be provided 
wherever required. 

3. For pressure / differential pressure transmitter, proof pressure shall be 200% of 
maximum static process pressure. 

2. All transmitter cases shall be dust – tight and rugged. Weather – proof and 
explosion – proof cases shall be used in outdoor and hazardous areas 
respectively. Protection class shall be of IP 67 or better.  
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