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regeneration of a condensate polisher mixed bed. 

(iii)  
Temperature of 
alkali to be heated 

To obtain temp. from 15 deg C to 50 deg C at alkali mixing feed out let within 5 hours. 

(iv)  
Design Pressure  
 

Design pressure shall be the maximum expected pressure to which the vessel may be 
subjected plus 5% extra margin. Maximum expected pressure for vessels placed in the 
discharge line of pumps shall be based on the shut-off head of the pumps plus static head 
at pump suction. .( Min.8 kg/cm2(g).) 

(v)  
Material of 
construction 

 

 Shell Shell-SA 515 Gr. 60 or 70 / SA 516 Gr. 60 or 70. 

 Dished Ends Shell-SA 515 Gr. 60 or 70 / SA 516 Gr. 60 or 70. 

(vi)  Burn out protection To be provided by the bidder 

(vii)  
Inside protection  
 

Inside lined with Natural Rubber [8.0 mm thick in (8) layers] Suitable for temperature 70 0 
C. 

(viii)  Design code ASME sec VIII div 1 (Latest edition) 

(ix)  Accessories 
Manhole, vent, drain, sample connection, level transmitter, operating platform, ladders, 
lifting lugs (4 Nos minimum) etc. 

3.7 D.M. WATER PUMPS FOR REGENERATION AND RESIN TRANSFER 

(x)  Number Two (2x100%) 

(xi)  Type Horizontal, centrifugal 

(xii)  Operation Intermittent 

(xiii)  Capacity & head As required 

(xiv)  Suction condition Flooded 

(xv)  
Material of 
construction  

 

  casing, impeller SS 316 

  Shaft  SS 410 

  
shaft sleeve 
material 

SS 410 

(xvi)  Packing seal Mechanical type 

(xvii)  Pump Speed Maximum 1500 rpm 

(xviii)  
Accessories 
required for each  

Common base plate, coupling guards, drain plug, vent valve, suction hoses, isolation 
valves, Y-type strainers etc. 

(xix)  Pressure dampener One number per pump 

3.8 AIR-BLOWERS FOR RESIN MIXING (REGENERATION AREA) 

(i)  Number  Two (2x100%) with acoustic enclosure. 

(ii)  Type Rotary, Twin Lobe, oil free, positive displacement  

(iii)  Duty Intermittent 

(iv)  Capacity and head As required 

(v)  Pressure gauge One per blower 

(vi)  
Capacity and 
head/Noise Level
  

As required/80 dB (A) Max. at one meter 

(vii)  
Material of 
construction 

Casing – Cast Iron GR FG 260 to IS 210 
Lobe – Cast Iron GR FG 260 to IS 210 
Shaft – Carbon Steel to EN 8 

4.0    NEUTRALISING SYSTEM  

4.1 NEUTRALIZATION PIT   

(i)  Number One (1) no. Pit with two (2) compartments for 1x800 MW Unit 

(ii)  Type 
Necessary air grid arrangement of polypropylene construction (In bidder’s scope) shall be 
provided in each compartment for effective neutralization of the waste effluent. 

(iii)  
Material of 
Construction RCC .Inside lined with PVC sheet (3 mm thick). 
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(iv)  
No. of 
compartments 

Two compartments 

(v)  
Capacity of each 
compartment 

Adequate to hold the quantity of waste effluent generated due to single regeneration of 
Condensate Polisher Mixed Bed plus 20% overall margin. 

(vi)  Gates Two Nos (in bidder’s scope). MOC of the gates will be Carbon Steel rubber lined. 

4.2 NEUTRALIZATION PIT  DISPOSAL PUMPS 

(i)  Number Two nos (1 working + 1 Standby) 

(ii)  Type Vertical Centrifugal  

(iii)  Capacity & head 

Capacity= 100 M3/Hr min. (To be increased by the Bidder if necessary to transfer the 
waste of single regeneration of the resins of a Condensate Polisher Mixed Bed within four 
(4) hours)  
 
Head=As per system req..(Refer also cl. no.E.6/Section C1) 

(iv)  
Material of 
construction 

 

 casing, impeller SS 316 

 Shaft  SS 410 

(v)  Pressure dampener One number per pump  

4.3)  
CHEMICAL TANKS 
FOR       N PIT 

ALKALI MEASURING TANK  ACID MEASURING TANK 

(i)  Number required One (1) One (1) 

(ii)  Type ----------------------------Vertical Cylindrical with dished end, over ground-------------------- 

(iii)  Useful capacity   

Suitable to meet the requirement  for 
neutralization of excess acid/alkali 
present in the regeneration waste 
effluent due to single regeneration of a 
condensate polisher mixed bed + 20% 
margin 

Suitable to meet the requirement  for 
neutralization of excess acid/alkali present in the 
regeneration waste effluent due to single 
regeneration of a condensate polisher mixed bed 
+ 20% margin 

(iv)  
Type of fluid to be 
handled 

40-48% Sodium Hydroxide 30-33% Hydrochloric Acid. 

(v)  
Vent, Overflow, 
drain connection 

Required 

(vi)  Stirrer 

Slow speed stirrer driven by motor 
drive and reduction gear. Speed of 
stirrer = 200 rpm max 
Material of Construction of each stirrer 
and agitator = Stainless Steel – 316.   

NA 

(vii)  
Dissolving Basket 
per tank 

-------------------- (50-60 mesh B.S.)------
-------Material of Construction of each 
Dissolving  
Basket = Stainless Steel 316.  
 

NA 

(viii)  Accessories 
Fume absorbers, carbon dioxide absorber, manhole, vent, drain, sample connection, level 
transmitter, operating platform, ladders, lifting lugs etc. 

(ix)  
Material of 
construction 

Shell-SA 515 Gr. 60 or 70 / SA 516 Gr. 60 or 70. 

Dish end – SA 515 Gr. 60 or 70 / SA 516 Gr. 60 or 70. 

(x)  
Internal painting / 
lining 

Inside lined with Natural rubber (4.5 mm thick in three layers) 

5.0 PIPING   

(i)  
Resin Transfer 
piping 
 

ASTM A 312 Gr. TP 304 sch 10S 
Minimum Pipe Size: 80 NB 
Velocity: 2-3 m/s 

(ii)  DM water line 
ASTM A 312 Gr. TP 304 sch 40S for Piping less than and equal to 50 mm NB &  
ASTM A 312 Gr. TP 304 sch 10S for piping equal to greater than 65 mm NB 

(iii)  
Acid piping 
(All concentration) 
 

CPVC Sch 80 
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(iv)  
Alkali piping 
(All concentration) 

CPVC Sch 80 

(v)  
CPU drain, CPU 
bypass, Rinse 
Recirculation piping 

CS as per ASTM A 106 GR. C 

(vi)  
Service vessel Inlet 
and Outlet line. 

As per P&ID For CPU attached.(Ref. Dwg. No.- PE-DG-410-155A-A001. Rev-00) 

(vii)  
Rinse water to hot 
well 

CS as per ASTM A 106 GR. B 

(viii)  
Instrument air 
/service air line 

ASTM A 312 Gr. TP 304 sch 40S for Piping less than and equal to 50 mm NB &  
ASTM A 312 Gr. TP 304 sch 10S for piping equal to greater than 65 mm NB 

(ix)  Piping for air blower Hot dip MS galvanized (heavy grade). 

(x)  
Effluent disposal 
piping 

CSRL 

(xi)  Sampling Pipe Stainless Steel to ASTM Schedule-10. 

(xii)  Service water 
ERW Carbon Steel Pipe to ASTM 53 Gr. B / IS-1239, Part-I heavy grade for pipe size up 
to 150mm NB and IS-3589 for 200mm NB & above 

6.0 VALVES  

(i)  
Butterfly valves at 
inlet of condensate 
polisher vessel 

Body- A 216 WC B 
Disc-CF8M 
 

(ii)  
Butterfly valves at 
outlet of condensate 
polisher vessel 

Body- CF8M  
Disc-CF8M 
 

(iii)  Ball valves 
Body- CF8M 
Ball-CF8M 

(iv)  Diaphragm valve 
Body,Bonnet-Cast Iron 
Compressor-SS. 

7.0 Safety Equipments 

Two (2) sets of safety equipment comprising PVC protection suits with hoods, rubber 
boots, face visors and thick PVC gauntlets shall also be provided. Two number personnel 
water drench shower/safety shower and eye bath each in regeneration area & acid/alkali 
storage area shall be provided by the bidder. 
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DRAWINGS 
 

 P&ID FOR CONDENSATE POLISHING UNIT(SHEET 1 OF 2 & SHEET 2 OF 2) 
 (PE-DG-410-155A-A001) 
 

 SPACE AVAILABLE FOR CPU SERVICE VESSEL AREA 
 (PE-DG-410-155A-A002) 

 
 SPACE AVAILABLE FOR CPU REGENRATION AREA 

 (PE-DG-410-155A-A003) 
 

 COMPOSITE PIPING LAYOUT PLAN BELOW MEZZANINE FLOOR  
 (PE-DG-410-100-M032.Rev-00) 
 

 PLOT PLAN 
 (PE-DG-410-100-M001) 
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SPECIFIC TECHNICAL REQUIREMENT- ELECTRICAL 
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TITLE: 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR
CONDENSATE POLISHING UNIT (CPU) 

KOTHAGUDEM TPS (1 X 800MW)  

SPECIFICATION NO. 

VOLUME NO.  :       II-B
SECTION:        C
REV NO. :  00   DATE: 19/03/2015
SHEET:    1    OF      1 

CONTENTS 

SECTION  TITLE       NO OF SHEETS 

C  SPECIFIC TECHNICAL REQUIREMENTS     2 

C  ELECTRICAL SCOPE BETWEEN BHEL & VENDOR    3 

C  TECHNICAL SPECIFICATION FOR MOTORS/ACUATORS   21 

D  MOTOR DATASHEET-C       7 

D  QUALITY PLAN         2+9 

D  APPROVED SUBVENDOR LIST (MOTOR) (ANN-I)    1 

D  ELECTRICAL LOAD DATA FORMAT (ANN-II)    1 

D  CABLE SCHDULE FORMAT INCLUDING NOTES (ANN-III)   3 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001
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TITLE: 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR
CONDENSATE POLISHING UNIT (CPU) 

KOTHAGUDEM TPS (1 X 800MW)  

SPECIFICATION NO. 

VOLUME NO.  :       II-B
SECTION:        C
REV NO. :  00   DATE: 19/03/2015
SHEET:    1    OF      1 

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

The equipment and services to be provided by bidder under this specification shall be as detailed 
here below but shall not be limited to the following: 

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) Electrical load requirement for Condensate Polishing Unit (CPU) 

e) All equipment shall be suitable for the power supply fault levels and other climatic conditions 
mentioned in the enclosed project information. 

f) 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. 

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

h) The sub-vendor list for various electrical items is subject to BHEL/Customer approval without 
any commercial implications.

i) Motors shall meet minimum requirement of Electric motor specification. 

j) Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish 
filled in data sheets meeting the specification requirements. 

k) Vendor to clearly indicate equipment locations and local routing lengths in their cable listing 
furnished to BHEL. 

l) Cable BOQ worked out based on routing of cable listing provided by the vendor for “both 
end equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to take 
care of slight variation in routing length & wastages.  

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: 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001

C2
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a) A copy of this sheet “Electrical Equipment Specification for Condensate Polishing Unit 
(CPU) and sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature 
and company stamp. 

b) 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  
4.2 Technical specification – Specification for Electric Motors/Actuators  
4.3 Datasheets & quality plan for motors. 
4.4 Load Data Format. (Annexure –II) 
4.5 BHEL Cable listing format (Annexure –III) 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001

C2

 
 
Page 92 of 592



REV-0, DATE: 19.03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGE :  CONDENSATE POLISHING UNIT (CPU) 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 1 x 800 MW KOTHAGUDEM TPS 

Page 1 of 3

S.NO DETAILS SCOPE
SUPPLY 

SCOPE E&C REMARKS 

1 415V MCC BHEL BHEL 1. 415 V AC (3 Phase, 3 Wire) supply to motors, 415 V AC (3 Phase, 4 
Wire)  /240 V AC supply to other equipment etc. shall be provided by 
BHEL based on load data provided by vendor at contract stage for the  
equipment supplied by vendor as part of contract. 
2. Any other voltage level (AC/DC) required will be derived by the 
vendor. 

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. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL) in the form of cable 
listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall 
provide lugs & glands accordingly. 
2. Termination at BHEL equipment terminals by BHEL. 
3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to 
minimize local cabling (max 10-12 mtrs) and trunk cable. 

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

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 
between PLC/ microprocessor & DCS. 

6 Cable trays, accessories & cable trays supporting system 

100/ 50 mm cable trays/ Conduits/ Galvanised steel cable 
troughs for local cabling  

BHEL 

Vendor

BHEL 

Vendor

Local cabling from nearby main route cable tray (BHEL scope) to 
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable 
trays/ conduits/ Galvanised steel cable troughs, as per approved layout 
drawing during contract stage. 

7 Cable glands ,lugs and bimetallic strip for equipment 
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 and 
control cables.

8 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537.  

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001
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REV-0, DATE: 19.03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGE :  CONDENSATE POLISHING UNIT (CPU) 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 1 x 800 MW KOTHAGUDEM TPS 

Page 2 of 3

S.NO DETAILS SCOPE
SUPPLY 

SCOPE E&C REMARKS 

9 Lighting BHEL BHEL  
10 Equipment grounding (including electronic earthing) & 

lightning protection 
BHEL BHEL Refer note no. 4 for electronic earthing 

11 Below grade grounding  BHEL BHEL
12 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
13 Mandatory spares Vendor - Vendor to quote as per specification.  
14 Recommended O & M spares Vendor - As specified elsewhere in specification 
15 Any other equipment/ material/ service required for 

completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor  

16 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 

Vendor 
       Vendor 

-

-
-

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable  in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

17 Electrical Equipment  & cable tray layout drawings Vendor - For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 

18 Electrical Equipment GA drawing Vendor - For necessary interface review. 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001
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REV-0, DATE: 19.03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGE :  CONDENSATE POLISHING UNIT (CPU) 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 1 x 800 MW KOTHAGUDEM TPS 

Page 3 of 3

NOTES:
1. Make of all electrical equipment/ 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. 
3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction 

Box for suitable termination.  
4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001
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Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS 
(e-PCT/TS/K/02/2014-15/V-A/SEC-II)

VOLUME: V-A 

SECTION-II

TECHNICAL SPECIFICATION 
FOR

A.C. & D.C. MOTORS 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001
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Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS 
(e-PCT/TS/K/02/2014-15/V-A/SEC-II)

CONTENT
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VOLUME: V-A 

SECTION-II

TECHNICAL SPECIFICATION 
FOR

A.C. & D.C. MOTORS 

1.00.00 SCOPE

1.01.00 This section covers the general requirements of the drive motors for power 
station auxiliary equipment. 

1.02.00 Motors shall be furnished in accordance with both this general specification 
and the accompanying driven equipment specification. 

1.03.00 In case of any discrepancy, the driven equipment specification shall govern. 

2.00.00 CODES & STANDARDS

2.01.00 All motors shall conform to the latest applicable IS, IEC and CBIP Standards/ 
Publications except when otherwise stated herein or in the driven equipment 
specification.

2.02.00  Major standards, which shall be followed, are listed below other applicable 
Indian Standards for any component part even if not covered in the listed 
standards shall also be followed:  

 i) IS-325 

 ii) IS-12615 

 iii)  IEC-60034 

3.00.00 SERVICE CONDITIONS

3.01.00 The motors will be installed in hot, humid and tropical atmosphere highly 
polluted at places with coal dust and/or fly ash. 

3.02.00  Unless otherwise noted, electrical equipment/system design shall be based 
on the service conditions and auxiliary power supply given in the annexure to 
this specification. 

3.03.00  For motor installed outdoor and exposed to direct sunrays, the effect of solar 
heat shall be considered in the determination of the design ambient 
temperature.

4.00.00 TYPE AND RATING

4.01.00 A.C. Motors

4.01.01  Motors shall be general purpose, constant speed, squirrel cage, three/single 
phase, induction type. 
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4.01.02  All motors shall be rated for continuous duty. They shall also be suitable for 
long period of inactivity.  

4.01.03  LT motor & HT motor name-plate rating at 50�C shall have at least 15% 
margin  and 10% margin respectively over the input power requirement of the 
driven equipment at rated duty point unless stated otherwise in driven 
equipment specification. 

4.01.04   The motor characteristics shall match the requirements of the driven 
equipment so that adequate starting, accelerating, pull up, break down and 
full load torques are available for the intended service. 

4.01.05 Motors efficiency class shall be IE1, IE2 as per latest version of IEC-60034.  

4.02.00 D.C. Motors

4.02.01 D.C. motor provided for emergency service shall be shunt/compound wound 
type.

4.02.02 Motor shall be sized for operation with fixed resistance starter for maximum 
reliability. 

  Starter panel complete with all accessories shall be included in the scope of 
supply. 

5.00.00 PERFORMANCE

5.01.00 Running Requirements

5.01.01 Motor shall run continuously at rated output over the entire range of voltage 
and frequency variations as given in the annexure. 

5.01.02 The motor shall be capable of operating satisfactorily at full load for 5 minutes 
without injurious heating with 75% rated voltage at motor terminals. 

5.01.03  The motor shall be designed to withstand momentary overload of 60% of full 
load torque for 15 second without any damage. 

5.02.00 Starting Requirements

  Motor shall be designed for direct online starting at full voltage. Breakaway 
starting current as percentage of full load current for various motor rating shall 
not exceed the given below- 

   
  Motors up to 1500kW   -  600% subject to IS tolerance of plus 

20%. 

 Motors above 1500kW   - 450% not subject to any positive 
      tolerance. 

5.02.01 The motor shall be capable of withstanding the stresses imposed if started at 
110% rated voltage. 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-155A-A001

 
 
Page 99 of 592



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.V-A/S-II: 3 
(e-PCT/TS/K/02/2014-15/V-A/SEC-II) 

5.02.02  Motor shall start with rated load and accelerate to full speed with 80% rated 
voltage at motor terminals except mill motor. Mill motor shall start with rated 
load and accelerate to full speed at 85% of the rated voltage at the motor 
terminals.

5.02.03 a) Two hot starts in succession with motor initially at normal running 
temperature.

b) Pump motor subject to reverse rotation shall be designed to withstand 
the stresses encountered when starting with shaft rotating at 125% 
rated speed in reverse direction. 

5.02.04  The motors shall be designed to withstand 120% of rated speed for 2 minutes 
without any mechanical damage. 

5.03.00 Stress During Bus Transfer 

5.03.01  The motor may be subjected to sudden application of 150% rated voltage 
during bus transfer, due to the phase difference between the incoming 
voltage and motor residual voltage. 

5.03.02  The motor shall be designed to withstand any torsional and/or high current 
stresses, which may result, without experiencing any deterioration in the 
normal life and performance characteristics. 

5.04.00 Locked Rotor Withstand Time

5.04.01 The locked rotor withstand time under hot condition at 110% rated voltage 
shall be more than motor starting time by at least 3 seconds for motors up to 
20 seconds starting time and by 5 seconds for motor with more than 20 
seconds starting time. 

5.04.02 Starting time mentioned above is at minimum permissible voltage of 80% 
rated voltage. 

5.04.03   Hot thermal withstand curve shall have a margin of at least 10% over the full 
load current of the motor to permit relay setting utilising motor rated capacity. 

6.00.00 SPECIFIC REQUIREMENTS

6.01.00 Enclosure

6.01.01  All motor enclosures for outdoor, semi-outdoor & indoor application shall 
conform to the degree of protection IP-55 unless otherwise specified.  Motor 
for outdoor or semi-outdoor service shall be of weather-proof construction 
with canopy. 

6.01.02 For hazardous area approved type of increased safety enclosure shall be 
furnished.

6.02.00 Cooling

6.02.01 The motor shall be self ventilated type, either totally enclosed fan cooled IC 
411(TEFC), totally enclosed tube ventilated IC 511(TETV) or closed air circuit 
air- cooled IC 611(CACA).
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6.02.02  For large capacity motors not available with above type of cooling may be 
accepted with IC 81W or IC 91W, closed air circuit water cooled (CACW) 
subject to the approval of the owner. 

6.03.00 Winding and Insulation

6.03.01 All insulated winding shall be of copper. 

6.03.02 All motors shall have class F insulation but limited to class B temperature rise. 

6.03.03 Windings shall be impregnated to make them non-hygroscopic and oil 
resistant.

6.04.00 Tropical Protection

6.04.01 All motors shall have fungus protection involving special treatment of 
insulation and metal against fungus, insects and corrosion. 

6.04.02 All fittings and hardwares shall be corrosion resistant. 

6.05.00 Bearings

6.05.01  Motor shall be provided with antifriction bearings, unless sleeve bearings are 
required by the motor application. Bearings shall be rated for minimum 
service life of 40,000Hrs. 

6.05.02 Vertical shaft motors shall be provided with thrust and guide bearings. Thrust 
bearing of tilting pad type is preferred. 

6.05.03  Bearings shall be provided with seals to prevent leakage of lubricant or 
entrance of foreign matters like dirt, water etc. into the bearing area. 

6.05.04  Sleeve bearings shall be split type, ring oiled, with permanently aligned, close 
running shaft sleeves. 

6.05.05  Grease lubricated bearings shall be pre-lubricated and shall have provisions 
for in-service positive lubrication with drains to guard against over lubrication. 
LT motors 15kW and above shall be provided with external greasing 
arrangement.

6.05.06 Oiled bearing shall have an integral self cooled oil reservoir with oil ring 
inspection ports, oil sight glass with oil level marked for standstill and running 
conditions and oil fill and drain plugs. 

6.05.07 Forced lubricated or water cooled bearing shall not be used without prior 
approval of Owner. 

6.05.08 Lubricant shall not deteriorate under all service conditions. The lubricant shall 
be limited to normally available types with IOC equivalent. 

6.05.09 Bearings shall be insulated as required to prevent shaft current and resultant 
bearing damage.

6.06.00 Noise & Vibration
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6.06.01 All HT motors shall be provided with vibration pads for mounting of vibration 
detectors. Vibration monitoring devices shall be provided on DE and NDE 
side in x&y direction with remote DCS monitoring, alarm and tripping.

6.06.02 The maximum double amplitude vibrations for HT motors upto 1500 rpm shall 
be 25 microns and 15 microns upto 3000 rpm. For 415V motors, maximum 
double amplitude vibrations upto 1500 rpm shall be 40 microns and 15 
microns upto 3000 rpm.  

6.06.03 The noise level shall not exceed 85db (A) at 1.5 meters from the motor. 

6.07.00 Motor Terminal Box

6.07.01 Motor terminal box shall be detachable type and located in accordance with 
Indian Standards clearing the motor base- plate/ foundation 

6.07.02 Terminal box shall be capable of being turned 360 Deg. in steps of 180 Deg. 
for HT motors and 90 Deg. for LT motors unless otherwise approved.

6.07.03 The terminal box shall be split type with removable cover with access to 
connections and shall have the same degree of protection as motor. 

6.07.04 The terminal box shall have sufficient space inside for termination/connection 
of XLPE insulated armoured aluminium cables. 

6.07.05 Terminals shall be stud or lead wire type, substantially constructed and 
thoroughly insulated from the frame. 

6.07.06 The terminals shall be clearly identified by phase markings, with 
corresponding direction of rotation marked on the non-driving end of the 
motor.

6.07.07 The terminal box shall be capable of withstanding maximum system fault 
current for a duration of 0.25 sec. 

6.07.08 For 11000V and 3300V motor, the terminal box shall be phase-segregated 
type. The neutral leads shall be brought out in a separate terminal box (not 
necessarily phase segregated type) with shorting links for star connection. 

6.07.09 Motor terminal box shall be furnished with suitable cable lugs and double 
compression brass glands to match with cable used.  

6.07.10 The gland plate for single core cable shall be non-magnetic type. 

6.07.11 Minimum clearances to be provided between phase to phase and phase to 
earth shall be as under- 

 Voltage Rating of Motor  Minimum Ph-Ph & Ph-Earth clearance 

 0.415 kV   : 25 mm 

 3.3 kV    : 65 mm 

 11.0 kV   : 140 mm 
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Note: In case it is not possible to maintain these clearances, the live parts 
shall be totally insulated from earth and other Phases. Adequate clearances 
shall be provided for cable connections.  

6.08.00 Grounding

6.08.01 The frame of each motor shall be provided with two separate and distinct 
grounding pads complete with tapped hole, GI bolts and washer. 

6.08.02 The grounding connection shall be suitable for accommodation of ground 
conductors as follows:  

Rating     Conductor Size 

 Above   Up to 
   
  -------   5.5 kW  : 8 SWG GI Wires. 

 5.5 kW   22 kW  : 25mm X 4mm GS Flat. 

 23 kW   55 kW  : 40mm X 6mm GS Flat. 

 56kW   174kW  : 50mm X 8mm GS Flat. 

 175kW   ABOVE : 75mm X 10mm GS Flat. 

6.08.03 The cable terminal box shall have a separate grounding pad. 

6.09.00 Minimum Cable Size for LT & HT Motors shall as be as follows- 

 a) For 415V, 3-Ph, LT Motors- 

Rating    : Cable Size 

 Above   Up to 
   
  -------   5.5 kW  : 1R X 3C X 6 Sq.mm 
 5.5 kW   11 kW  : 1R X 3C X 10 Sq.mm 
 11 kW   22 kW  : 1R X 3C X 35 Sq.mm 
 22 kW   37.5 kW : 1R X 3C X 70 Sq.mm. 

 37.5kW   55 kW  : 1R X 3C X 150 Sq.mm 
 55 kW   75 kW  : 1R X 3C X 300 Sq.mm 
 75 kW   110kW  : 2R X 3C X 150 Sq.mm 
 110 kW  175kW  : 2R X 3C X 300 Sq.mm 

b) For 3.3kV & 11kV, 3-Ph, HT Motors- 

Rating    : Cable Size 

 Above     Up to 
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175 kW  1000 kW : 1R X 3C X 240 Sq.mm 

 1000 kW  2000 kW : 2R X 3C X 240 Sq.mm 
 2000 kW  4500 kW : 2R X 3C X 300 Sq.mm 
 4501 kW  10,000 kW : 9R X 1C X 1000 Sq.mm. 

Note: During detail engineering if higher cable size is required same shall be 
provided. 

6.10.00 Rating Plate

  In addition to the minimum information required by IS, the following 
information shall be shown on motor rating plate : 

  a) Temperature rise in Deg.C under rated condition and method of 
measurement. 

 b) Degree of protection. 

 c) Bearing identification no. and recommended lubricant. 

 d) Location of insulated bearings. 

7.00.00 ACCESSORIES

7.01.00 General

  Accessories shall be furnished, as listed below, or if otherwise required by 
driven equipment specification or application. 

7.02.00 Space Heater

7.02.01  Motor of rating 30 kW and above shall be provided with space heaters, 
suitably located for easy removal or replacement. 

7.02.02 The space heater shall be rated 240 V, 1 Phase, 50Hz and sized to maintain 
the motor internal temperature above dew point when the motor is idle. 

7.02.03 Minimum Cable Size for space heater shall be as listed- 

i) For LT motors: 2.5 sq.mm, 2-Core copper cable complying with IS-
1554(Part-1).

ii) For HT motors: 6 sq.mm, 2 Core aluminium cable complying with IS- 
1554(Part-1).  

7.03.00 Temperature Detectors

7.03.01 All 11000V and 3300V motors shall be provided with twelve (12) nos. simplex 
type winding temperature detectors, four (4) nos. per phase. 
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7.03.02   11000V and 3300V motor bearing shall be provided with duplex type 
temperature detectors. 

7.03.03 The temperature detector mentioned above shall be resistance type, 3 wire, 
platinum wound, 100 Ohms at 0�C.

7.03.04 Leads of all simplex type motor winding RTDS and motor bearing RTDS shall 
be wired up to respective switchgear metering & protection compartment. 
From which one set of RTDS will be connected to numerical protection relay 
and another set shall be kept free for DDCMIS connectivity. 

7.03.05 0.5 sq.mm annealed tinned copper conductor complying with IS-1554(Part-1). 
shall be used for RTD/BTD wiring. 

7.04.00 Indicator/Switch

7.04.01 Dial type local indicator with alarm contacts shall be provided for the 
following:

 a) 11000 V and 3300V motor bearing temperature. 

  b) Hot and cold air temperature of the closed air circuit for CACA and 
CACW motor. 

7.04.02  Flow switches shall be provided for monitoring cooling water flow of CACW 
motor and oil flow of forced lubrication bearing, if used. CACW motor shall be 
provided with water leakage detector with remote alarm and tripping. 

7.04.03 Alarm switch contact rating shall be minimum 2.0 A at 220V D.C. and 10A at 
240V A.C. 

7.05.00 Current Transformer for Differential Protection

7.05.01 Motor 1000 kW and above shall be provided with three differential current 
transformers mounted over the neutral leads within the enclosure. 

7.05.02 The arrangement shall be such as to permit easy access for C.T. testing and 
replacement. Current transformer characteristics shall match Owner's 
requirements to be intimated later. 

7.06.00 Accessory Terminal Box

7.06.01  All accessory equipment such as space heater, temperature detector, current 
transformers etc., shall be wired to and terminated in terminal boxes, 
separate from and independent of motor (power) terminal box. 

7.06.02  Accessory terminal box shall be complete with double compression brass 
glands and pressure type terminals to suit owner’s cable connections. 

7.07.00 Drain Plug

  Motor shall have drain plugs so located that they will drain the water, resulting 
from the condensation or other causes from all pockets of the motor casing. 
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7.08.00 Lifting Provisions

  Motor weighing 25 Kg. or more shall be provided with eyebolt or other 
adequate provision of lifting. 

7.09.00 Dowel Pins

  The motor shall be designed to permit easy access for drilling holes through 
motor feet or mounting flange for installation of dowel pins after assembling 
the motor and driven equipment. 

7.10.00 Painting

  For paint shade finish, refer Section-X of Volume: II-A : Lead Specification. 

8.00.00 TESTS

Routine and Type Tests are to be conducted in presence of customer’s 
representative as per IS:325 and in addition,any special test called for in the 
driven equipment specification shall be performed and required copies of test 
certificates are to be furnished for approval. In addition, following tests shall 
have to be carried out on the motors in presence of OWNER’s representative 
on 3.3kV/11kV motors. 

a. Impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding 
insulation as type test as per  IEC-60034, part -15 test voltages as 
under : 

 Voltage rating of motor  Impulse Test Voltage 
   3.3 kV    18 kV peak 
   11 kV    49 kV peak 

b. Tan delta, charging current and dielectric loss measurements on each 
phase of motor stator winding as routine test. 

c. Polarization Index Test as per IS: 7816 as routine test 

d. Test for suitability of IPW– 55(Weather proof) as per IS 4691 as type 
test. Type test certificate for first numeral shall be acceptable in lieu to 
test, provided the test motor is identical to motor being supplied.  
Second numeral test shall be carried out on one motor of each type 
and rating. 

e. Fault Withstand Test for main terminal box as type test. Type test 
certificate shall be acceptable, if the test is conducted on exactly 
identical terminal box. 

f. Test for noise level as routine test. 

g. Test for vibration as routine test. 

PL. REFER PAINTING SCHEDULE OF MECHANICAL SPECIFICATION
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h. Tan delta measurement on coils. 

i. Surge withstand test for inter turn insulation. 

j. Test to diagnose rotor bar failure during manufacture. 

k. Over speed test as routine test. 

l. Temperature rise test.  

Temperature rise under normal condition above ambient temperature shall be 
limited to- 

Specified Design Thermometer Method  Resistance Method 
Ambient temperature 

  50 deg.C    60 deg.C   70 deg.C 

  45 deg.C    65 deg.C   75 deg.C 

  40 deg.C    70 deg.C   80 deg.C 

Tests indicated at (h), (i), (j) shall be carried out during manufacture of the 
coils and shall be furnished for verification. 

9.00.00 DRAWINGS, DATA & MANUALS

9.01.00 Drawings, Data & Manuals shall be submitted in triplicate with the bid and in 
quantities and procedures as specified in General Conditions of Contract 
and/or elsewhere in the specification for approval and subsequent distribution 
after the issue of 'Letter of Intent'. 

9.02.00 To be Submitted with the bid 

 a) List of the motors 

 b) Individual motor data sheet as per format of the proposal data sheets. 

 c) Scheme & write-up on forced lubrication system, if any 

 d) Type test report 

9.03.00 To be submitted for Owner / Purchaser’s Approval and Distribution
   
  All relevant drawings and data pertaining to the equipment like GTP, GA 

drawing, foundation plan, QAP, etc. shall be submitted by the Bidder for 
approval of Owner/Owner’s consultant. Also refer clause no. 1.19.02(u) of 
Section-I of Volume – V-A: Technical Specifications for Electrical Equipment 
& Accessories. 
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ANNEXURE-A

DESIGN DATA 

1.0 AUXILIARY POWER SUPPLY 

 Supply   Description  Consumer 

 H.V. Supply  11000 V, 3Ø, 3W, 50 Hz,  Motors 1500 kW & above  
    Non-effectively earthed   
     
    Fault level 44 kA symm. 
    for 1 sec.   

 M.V. Supply  3300 V, 3Ø, 3W, 50 Hz,   Motors 175 kW and 
    Non-effectively earthed  Up to less than 1500 kW. 
     
    Fault level 40 kA symm.  
    for 1 sec.  

L.V. Supply (i) 415V, 3Ø, 3W, 50 Hz  Motors above 0.2kW 
effectively earthed  and below 175kW. 
     

    Fault level 50 kA symm. 
    for 1 sec. 
    
   (ii) 240V AC/415V AC  Motors upto 0.2kW. 

    240V, 1Ø, 2W, 50 Hz  Lighting, Space heat- 
    effectively earthed  ing , A.C supply for Contr- 
       ol & protective devices. 

 D.C. Supply  220V, 2W, unearthed  D.C. alarm, control 
       & protective devices 
    Fault level 25* kA. 
    for 1 sec. 

* Indicative only, the actual value will be decided by the Bidder, after substantiating the 
same by calculation.

Note- 

� 415V or 3.3 kV may be adopted by the bidder for the drives in the range of 160-210 
kW.

� 3.3 kV AC supply for CHP conveyor motors of rating above 160 kW is to be used. 

� The voltage rating of the drives indicated above is for basic guideline. Minor 
variations can be accepted on case to case basis based on techno-economic 
considerations of the various sub-systems. 

� Voltage rating for special purpose motors viz, VFD and screw compressors, shall be 
as per manufacturer's standard. All the motors ratings on Stacker/ reclaimer shall be 
415V ac supply only. 
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2.0  RANGE OF VARIATION 

  A.C. Supply : 

 Voltage     :  ± 10%  
 Frequency    :  +3% to -5% 
 Combined Volt + frequency :  10% (absolute sum)      
        
 During starting of large motor, the voltage may drop to 80% of the rated voltage for a 

period of 60 seconds. All electrical equipment while running shall successfully ride 
over such period without affecting system performance. 

 D.C. Supply : 

 Voltage       :          187 to 242 Volt 
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VOLUME: V-A 

SECTION-III 

TECHNICAL SPECIFICATION 
FOR

ELECTRIC MOTOR ACTUATORS 

1.00.00 SCOPE

1.01.00 This Section covers the general requirements of Electric Motor Actuators for 
valves/dampers.

1.02.00 All electric motor actuators shall be furnished in accordance with this general 
specification and the accompanying driven equipment specification. All the 
electrical actuators shall be INTEGRAL type only.

2.00.00 STANDARDS

2.01.00 All electrical equipment shall conform to the latest applicable IS, ANSI and 
NEMA Standards, except when stated otherwise herein or in driven 
equipment specification. 

2.02.00 Major standards, which shall be followed, are listed below. Other applicable 
Indian Standards for any component part even if not covered in the listed 
standards shall also be followed 

i) IS-9334 

 ii)  IS-325 

3.00.00 SERVICE CONDITIONS

3.01.00 The actuator shall be suitable for operation in hot, humid and tropical 
atmosphere, highly polluted at places with coal dust and/or fly ash. 

3.02.00 Unless otherwise noted, electrical equipment/system design shall be based 
on the service conditions and auxiliary power supply given in the general 
specification.

3.03.00 For actuator motor installed outdoor and exposed to direct sun rays, the effect 
of solar heat shall be considered in the determination of the design ambient 
temperature.

4.00.00 RATING

4.01.00 For isolating service, the actuator shall be rated for three successive 
open-close operation of the valve/damper or 15 minutes, whichever is longer. 

4.02.00 For regulating service, the actuator shall be suitably time-rated for the duty 
cycle involved with necessary number of starts per hour, but in no case less 
than 150 starts per hour. 
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5.00.00 PERFORMANCE

 The actuator shall meet the following performance requirements: 

5.01.00 Open and close the valve completely and make leak-tight valve closure 
without jamming. 

5.02.00 Attain full speed operation before valve load is encountered and imparts an 
unseating blow to start the valve in motion (hammer blow effect). 

5.03.00 Operate the valve stem at standard stem speed and shall function against 
design differential pressure across the valve seat. 

5.04.00 The motor reduction gearing shall be sufficient to lock the shaft when the 
motor is de-energised and prevent drift from torque switch spring pressure. 

5.05.00 The entire mechanism shall withstand shock resulting from closing with 
improper setting of limit switches or from lodging of foreign matter under the 
valve seat. 

6.00.00 SPECIFIC REQUIREMENT

6.01.00 Construction

6.01.01 The actuator shall essentially comprise the drive motor, torque/ limit switches, 
gear train, clutch, hand wheel, position indicator/ transmitter, in-built 
thermostat for over load protection, space heater and internal wiring.

6.01.02 The actuator enclosure shall be totally enclosed, dust tight, weather-proof 
suitable for outdoor use without necessity of any canopy. Degree of protection 
of enclosure for motor actuator shall be IP-65. 

6.01.03 All electrical equipment, accessories and wiring shall be provided with tropical 
finish to prevent fungus growth. 

6.01.04 The actuator shall be designed for mounting in any position without any 
lubricant leakage or operating difficulty. 

6.02.00 Motor

6.02.01 The drive motor shall be three phase, squirrel cage, induction machine with 
minimum class B insulation and IPW-55 enclosure, designed for high torque 
and reversing service. Canopy shall be provided for outdoor service. 

6.02.02 The motor shall be designed for full voltage direct on-line start, with starting 
current limited to 6 times full-load current. 

6.02.03 The motor shall be capable of starting at 85 percent of rated voltage and 
running at 80 percent of rated voltage at rated torque and 85 percent rated 
voltage at 33 percent excess rated torque for a period of 5 minutes each. 

6.02.04 Motor leads shall be terminated in the limit switch compartment. 

6.02.05 Motor actuators for valves/dampers shall be with integral starter with 
3phase/3wire, 415V AC and operable from remote. 
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6.02.06 Earthing terminals shall be provided on either side of the motor. 

6.03.00 Limit Switches

 Each actuator shall be provided with following limit switches: - 

6.03.01 2 torque limit switches, one for each direction of travel, self-locking, 
adjustable torque type. 

6.03.02 4 end-of-travel limit switches, two for each direction of travel. 

6.03.03 2 position limit switches, one for each direction of travel, each adjustable at 
any position from fully open to fully closed positions of the valve/damper. 

6.03.04 Each limit switch shall have 2 NO + 2 NC potential free contacts. Contact 
rating shall be 5A at 240V A.C. or 0.5A at 220V D.C. 

6.04.00 Hand Wheel

 Each actuator shall be provided with a hand wheel for emergency manual 
operation. The hand wheel shall declutch automatically when the motor is 
energized.

6.05.00 Position Indicator/Transmitter

 The actuator shall have: 

6.05.01 One (1) built-in local position indicator for 0-100% travel. 

6.05.02 One (1) position transmitter, 4-20 mA current signal  as position feedback, for 
remote indicator. 

6.06.00 Space Heater

 A space heater shall be included in the limit switch compartment suitable for 
240V, 1 phase, 50 Hz supply. 

6.07.00 Wiring

 All electrical devices shall be wired up to and terminated in a terminal box. All 
wiring shall be done with 1100V grade fire resistance PVC insulated stranded 
copper conductor of not less than 2.5 Sq.mm cross section. All wiring shall be 
identified at both ends with ferrules. All the electrical actuators shall have 
uniform wiring. 

6.08.00 Terminal Box

 The terminal box shall be weather proof, with removable front cover and cable 
glands for cable connection. The terminal shall be suitable for connection of 
2.5 Sq.mm copper conductor.

7.00.00 ACCESSORIES
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 As required for the driven equipment, the actuator shall be furnished with 
starting equipment mounted on the actuator. This shall include: 

7.01.00 One (1) triple pole MCCB 

7.02.00 One (1) reversing starter with mechanically interlocked contactors, 3 thermal 
overload relays, 2 NO + 2 NC auxiliary contacts for each contactor. 

7.03.00 One (1) remote-local selector switch. 

7.04.00 CLOSE-STOP-OPEN oil tight push buttons with indication lights. 

7.05.00 415/240 V control transformer with primary & secondary fuses. 

8.00.00 TEST

 The actuator and all components thereof shall be subject to tests as per 
relevant Standards. In addition, if any special test is called for in equipment 
specification, the same shall be performed. 

9.00.00 DRAWINGS, DATA & MANUALS 

9.01.00 Drawings, Data & Manuals shall be submitted in triplicate with the bid and in 
quantities and procedures as specified in General Conditions of Contract 
and/or elsewhere in the specification for approval and subsequent distribution 
after the issue of 'Letter of Intent'. 

9.02.00 To be submitted with Bid 

Data sheet for each type of actuator shall be furnished along with internal 
wiring diagram, suggested control schematic and torque limit switch contact 
development and manufacturer's catalogues. Drawings, Data & Manuals shall 
be submitted in triplicate with the bid and in quantities and procedures as 
specified in General Conditions of Contract and/or elsewhere in the 
specification for approval and subsequent distribution after the issue of 'Letter 
of Intent'. 

9.03.00 To be submitted for Owner / Purchaser’s Approval and Distribution
   

  All relevant drawings and data pertaining to the equipment like GTP, GA 
drawing, foundation plan, BOM, control & schematics, QAP, etc. shall be 
submitted by the Bidder for approval of Owner/Owner’s consultant. Also refer 
clause no. 1.19.02(u) of Section-I of Volume – V-A: Technical Specifications 
for Electrical Equipment & Accessories. 
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ANNEXURE-A

DESIGN DATA 

1.0 AUXILIARY POWER SUPPLY 

 Supply   Description  Consumer 

 L.V. Supply (i) 415V, 3Ø, 3W, 50 Hz  Motors above 0.2kW 
    Effectively earthed  upto less than 175kW.

     
    Fault level 50 kA symm. 
    for 1 sec. 
    
   (ii) 240V AC/415V AC  Motors upto 0.2kW. 

    240V, 1Ø, 2W, 50 Hz  Lighting, Space heat- 
    effectively earthed  ing , A.C supply for Contr- 
       ol & protective devices. 

 D.C. Supply  220V, 2W, unearthed  D.C. alarm, control 
       & protective devices 
    Fault level 25* kA. 
    for 1 sec. 

* Indicative only, the actual value will be decided by the Bidder, after substantiating the  
 same by calculation. 

2.0  RANGE OF VARIATION 

  A.C. Supply : 

 Voltage     :  ± 10%  
 Frequency    :  +3% to -5%.  
 Combined Volt + frequency  :  10% (absolute sum)    
          
 During starting of large motor, the voltage may drop to 80% of the rated voltage for a 

period of 60 seconds. All electrical equipment while running shall successfully ride 
over such period without affecting system performance. 

 D.C. Supply : 

 Voltage            :          187 to 242 
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1. Manufacturer & Country of origin.
(Shall be as per approved QA make) 

2. Equipment driven by motor   

3. Motor type   

4. Quantity  

��� 
��������
���	��	������
���� � �

1. Frame size
   
2. Type of duty 
    
3. Type of enclosure /Method of

cooling/Degree of protection 

4. Applicable standard to which
motor generally conforms 

5. Efficiency class as per IS 12615   

6. (a) Whether motor is flame proof   Yes/No  

(b) If yes, the gas group to which  
 it conforms as per  IS:2148   

7. Type of mounting   

8. Direction of rotation as viewed
from DE END�

�
9. Standard continuous rating at  
 40 deg.C. ambient temp. as per  
 Indian Standard (KW)  

10. Derated rating for specified normal  
 condition  i.e. 50 deg. C ambient  
 temperature (KW) 

11. Maximum continuous load demand  
 of driven equipment in KW  
   
12. Rated Voltage (volts)   

13. Permissible variation of :   
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