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1.0 SCOPE 
1.1 This specification is intended to cover design, engineering, manufacture, inspection & testing at 

manufacturer’s works or at sub vendor’s works, painting, sea worthy packaging (if shipment is done via 

sea), forwarding, delivery at site, unloading, handling and storage at site, structural work, minor civil works, 

erection & commissioning, trial run, PG test at site and handing over to customer at site for one (1) no. 

elevator (with machine room), complete with all accessories (like ARD, etc.), including Erection & 

Commissioning Spares and Maintenance Tools & Tackles for 2 x 200 MW Tishreen TPP Extension to be 

installed in TG Hall (Central Control Room).  

1.2 Elevator shall conform to latest editions of relevant BS EN 81/DIN/other standards applicable for Elevators 

in Syrian Arab Republic. 

1.3 It is not the intent to specify completely herein all details of design and construction of equipment. 

However, all the equipment shall conform in all respect to high standards of engineering, design, 

workmanship and be capable of performing in continuous commercial operation up to desired period. The 

equipment 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 judgment is not in full accordance herewith.  

1.4 The general terms and conditions, instructions to bidder and other attachments referred to elsewhere are 

made a part of the tender specification. The equipment, materials and works covered by this specification 

are subject to all the attachments referred in the specification. The bidder shall be responsible for and 

governed by all the requirements stipulated hereinafter. 

1.5 No deviation is permitted in normal case. Deviation if any shall be clearly brought out clause by clause in 

the enclosed schedule; otherwise it will be presumed that the bidder’s offer is strictly in line with NIT 

specification. 

1.6 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 
 

2.0 QUALIFYING CRITERIA 
Vendor should have executed following work in power plant /process industries /refineries / 

steel/cement/fertilizer/ building/mall/office, during last seven years ending on last date of bid submission: 

 

Design, engineering, supply, erection and commissioning of at least two (2) orders of passenger 

elevators with capacity, landings and travel as per tender enquiry or more, under successful 

operation for at least last two (2) years at each installation from the date of bid opening. 

 

Relevant document in support of above are required to be submitted. 
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PROJECT INFORMATION 
 
 

1.  Owner 

 
PUBLIC ESTABLISHMENT OF ELECTRICITY FOR 
GENERATION AND TRANSMISSION (PEEGT) 
 

2.  Project 
 
2X200 MW TISHREEN TPP EXTENSION 
 

3.  Owner’s consultant 
 

NO CONSULTANT TILL DATE 
 

4.  Location 
 
50kms east of Damascus. 
 

5.  Nearest Airport 
 
Damascus International Airport 
 

6.  Nearest Railway Station 
 
 --------------------------------------- 
 

7.  Access to site 

Through Sea : Tartous Port (Distance from site: 300 
kms approximately) 
 
By Air : Damascus Airport (Distance from site: 50kms)  

8.  
 
Site data 
 

A Altitude  
 
605.7 above Mean Sea Level 
 

B 
 
Ambient Air Temperature 
 

 

1. Design maximum  
 (a)Equipments 45ºC 
 (b)Dry Cooling Tower 40ºC 

2. Design Minimum -11ºC 

C RELATIVE HUMIDITY  
 

 Design Relative Humidity 56% 

D RAINFALL  
 

1. Maximum Intensity of Rainfall 25 mm/hr 

E WIND VELOCITY & PRESSURE   
 

1. Basic Wind speed 35m/s 
F SEISMIC ZONE UBC 1997,Zone-3  

9.0   
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A Max. Ambient temperature for design of electrical 
equipment in non-air conditioned area 
 

45 ºC 

B Min. Ambient temperature for Design of electrical 
equipment in non-air conditioned area 
 

-11 ºC 
 

10.0  
AC Voltage Level For power generation        
 

15.75 kV± 5 %, 3 phase, 50 Hz (-5 
to +3%) 
 A 

B AC Voltage Level For power evacuation   & start-
up / standby power     
 

230 kV± 5 %, 3 phase, 50 Hz   (-5 
to +3%) 
 

C AC Voltage Level For Aux Power Distribution 6.3 KV, 3 phase, 3 wire, 50 Hz 
 
400 V, 3 phase, 4 wire, 50 Hz 
 
220 V, 1 phase, 2 wire, 50 Hz 
 

D Voltage & Frequency variation 6.3 KV / 400 V/ 220 V AC systems 
and the equipments connected on 
these systems  shall be suitable 
for Voltage variation of ± 10 %, 
frequency variation of (+) 3% to (-) 
5% and 10% combined variation 
(sum of absolute values) of 
voltage and frequency. 

E The rated voltage level for motors shall be as 
follows: 

• Above 200 kW 
• Above 200 W & upto 200 kW 
• Upto 200 W 

 
 

• 6.0 KV 
• 380 V 
• 220 V  

F AC supply voltage for space heating, lighting and 
small power distribution 

220 V,1ph, 50 HZ  

G AC control voltage 110 V, 1ph, 50 HZ  
H UPS Voltage 230 V, 1ph, 50 Hz  

I DC Voltage for motor, protection, control and 
emergency lighting 

220 V  

J DC Voltage for control & instrumentation  24 V  
K AC emergency supply 400 V, 3 Ph, 3 wire  
L DC Voltage variation 187 V - 242 V for 220 V DC  

11.0 
 
Fault levels 
 

 

A 230 KV System 40 kA for 1 sec         

Page No. 6 of 130



   TITLE            SPECIFICATION NO. PE-TS-323-502-A001 

   TECHNICAL REQUIREMENTS        VOLUME     II-B 

              FOR          SECTION  B 

     PASSENGER ELEVATOR         REV  0 DATE   18-Jan-12 

     2 X 200 MW TISHREEN TPP EXTENSION    SHEET     3 OF 3 
 

 

P
E

M
-6

66
6-

0

 

B 6.3KV System 40 kA for 1 sec  

C 400V System  50 kA for 1 sec for PCC /PMCC / 
MCCs with breaker incomer 
 
50 kA for 0.2 sec for MCCB 
protected MCCs/DBs 
 

D 220V DC System 15 kA 
 

12.0 
 
GROUNDING 
 

 

A 230 KV System Solidly grounded 
 

B Generator High resistance grounded through 
distribution transformer, 
transformer secondary loaded 
with resistor. 

C 6.3KV System Low Resistance Grounded 
through earthing transformer, 
transformer secondary loaded 
with resistor, with Earth-Fault 
Current limited to 300A 

D 400 V System Solidly grounded 

E 220V DC System Ungrounded 

F Diesel Generator Ungrounded 
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1.0 INTRODUCTION 
Passenger Elevator (with machine room) shall be provided for access to various operating floors/platforms in TG 

hall and to facilitate movement for operating and maintenance personnel. TG Hall Layout for various of operating 

floors is attached elsewhere in the specification. 

 

2.0 SCOPE OF EQUIPMENT SUPPLY AND SERVICES 
2.1 The scope shall include all items / accessories, service along with all electrical equipment etc. required to meet all 

design, installation, operation, safety, protection and other requirements of BS EN 81/DIN/other standards 

applicable for Elevators in Syrian Arab Republic. 

2.2 One (1) No. passenger elevator (with machine room) shall be provided and the same shall conform to various 

sections of technical specification, Data-sheet A and latest revision of BS EN 81/DIN/other standards applicable for 

Elevators in Syrian Arab Republic. 

2.3  Elevator shall include but shall not be limited to the following:- 

1. Elevator car 

2. Guide rails for car and counterweights 

3. Counterweight 

4. DCEM brakes 

5. SS Pushbuttons (Luminous Type) 

6. Spring buffer for car and counterweight 

7. Driving arrangement including motor, gear box, sheaves etc. 

8. All electrical equipment including power cable, control cable, controller panel, safety devices including push 

buttons, limit switches, safety switches, indicators etc. 

9. Car doors and hoist way doors 

10. Car operating panel, digital control, car position indicator at all floors, luminous hall buttons, auto door 

operation mechanism, alarm bell, car light & Ventilation fan in car 

11. Intercom connection 

12. Ropes for hoisting 

13. Fireman’s switch 

14. Machine room structures to support all overhead machinery 

15. Circuit breaker, switch-fuse unit etc. in machine room for terminating the power supply cable (power supply 

cable provided by purchaser up to machine room level), other power/control and trailing cabling and 

equipment earthing 

16. Ladder in pits 

17. Emergency light with rechargeable battery 

18. All fixing materials required to fix rails, brackets, equipment including nuts and bolts. 

19. Fascia plates and sill angles. 

20. ELCB, if required as per statutory requirement. 
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21. Any other equipment required to meet satisfactory operation of elevator, any local statutory/regulatory body 

and prevailing lift act in the region of installation. 

22. Car lighting. Recessed fluorescent light fittings for adequate illumination. 

23. Mirror 

24. Music system to be provided for calling floors along with voice synthesizer for floor announcement. 

25. Recommended spares for five (5) years of trouble operation. Bidder to furnish un-priced list along with the 

offer. 

26. One set of Maintenance tools and tackles along with un-priced list with the offer. These tools shall not be used 

for erection/commissioning purposes and shall be in an unused and new condition. Each tool shall be stamped 

so as to be identified easily for its use and supplied in a steel tool box properly packed.   

27. Automatic rescue device with battery drive - Modern advanced electronic drive system of rescuing passenger 

trapped in an elevator shall be provided.  

28. Emergency safety devices – The lift shall be provided with safety device attached to the lift car frame and 

sustaining the lift car up at governor tripping speed with full rated load in car.  

29. All steel embedment for fixing landing doors / indicators etc. to the elevator well shaft and fascia plate shall 

be supplied by the bidder 

30. Guide rails complete with supporting brackets for the car and counter weights. 

31. Complete paint as per painting schedule (specified elsewhere in the specification) required to be applied on 

the equipment within the scope. 

32. Initial charge of all lubricants and fluids.  

33. All equipment foundation bolt/anchor bolts, insert/embedment plates etc., sleeves, anchoring steels and any 

item required to complete the job satisfactorily shall be provided by the bidder. The bidder shall also provide 

for the grouting of anchor bolts, sleeves, anchoring steel etc. and other anchorages.  

34. Any other steel works as well as all other accessories/components not specified in the technical specification 

but necessary for making the elevator complete. 

35. All minor building (civil) works and structural work including the supply of steel items, associated with 

installation of equipments in the machine room, hoist way, landing door, frames, scaffoldings and elevator pit, 

shall form part of bidders scope of supply. BHEL will provide the elevator well complete with foundation and 

RCC walls around the lift well together with overhead machine room. The machine room will be provided 

with RCC floor slab with necessary pockets for anchor bolts and slots. 

36. Complete Erection, testing and commissioning, including all testing and commissioning materials, 

consumables, erection and commissioning spares as required for erection of elevator.     

37. Bidder shall be responsible for obtaining all necessary approval from statutory and regulatory body and lift 

inspector. All registration and statutory inspection fees if any, in respect of his work pursuant to this contract 

shall be to the account of the elevator vendor. Preparation of all necessary drawings/data/documents for 

obtaining necessary approval of statutory authorities prevalent in the region of installation on behalf of the 

customer. Should any such inspection or registration need to be re-arranged due to the fault of the vendor or 

his sub-contractor, the additional fees for such inspection and / or registration shall be borne by the vendor. 
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38. Preparation of civil input drawings for elevator pit, shaft, machine room etc. 

39. Necessary consumables and instrumentation as required for inspection and testing at works as well as at site 

including pre-commissioning activities, if any, shall be arranged by the successful bidder at their own cost. 

40. Any other service required for making the installation complete in all respect within battery limits and for 

satisfactory erection & commissioning of the equipment, unless specifically excluded from scope. 

 

3.0 SERVICES TO BE PROVIDED BY THE PURCHASER  
a. Civil work for hoist way, machine room, pit complete with the side enclosure and interconnecting platforms if 

any. 

b. Window air conditioner of minimum 2T capacity in the machine room. 

c. Electric hoist with traveling trolley of 3T capacity to facilitate handling of equipment in the machine room. 

d. Hoist way lighting and machine room lighting. 

e. Earthing leads up to machine room level, light outlet point at the middle of hoist way 

f. Power supply cables up to machine room level. 

 

4.0 TERMINAL POINTS 
a. Hoist way, machine room and pit with buffer foundation. 

b. Beams at certain intervals for fixing rail supporting brackets. (Bidders to indicate at what interval beams are 

required for fixing rail supporting brackets). 

c. Cut-outs and pockets in machine room floor for mounting various equipment to be located in machine room. 

d. Trap door in the machine room. 

e. Staircase/suitable access from the last landing to machine room. 

f. Opening in walls of air conditioner , as required  

g. Earthing leads in machine room. 

h. Power supply cable shall be terminated by BHEL in machine room.  Further cabling (all cables including 

power, control and instrumentation) shall be provided by the bidder. 

 

5.0 SPECIFIC REQUIREMENTS 
a. Bidder to furnish deviations (clause wise), if any in the enclosed deviation schedule. In absence of duly filled 

in deviation schedule it will be presumed that the offer is totally in line with technical specification. 

b. Bidder shall furnish duly filled in data sheet-B along with the offer. In absence of duly filled in data sheet 

offer shall be treated to be incomplete. 

c. Bidder to ensure and confirm that the spares of elevator shall be available in local Syrian markets. 

d. Concerning the operational requirements, inspection mode (revision mode) for maintenance and inspection of 

defects should be provided. 

e. Bidder shall comply to the quality requirements as enclosed with specification. Bidder shall also furnish 

necessary drawings/documents/data/catalogues along with the offer. Quality Plan submitted shall be subject 
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to client/client’s consultant/ BHEL approval during detail engineering. Basic quality checks (mandatory) 

to be carried out are as follows: 

 
 

f. All equipment shall be painted as per painting schedule attached elsewhere in the specification.  

g. Sea Worthy Packing shall be done for all the items transported by sea. Details of sea-worthy packing are 

specified elsewhere in technical specification. 
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6.0 DESIGN CRITERIA 
The design criteria and equipment specification will be as follows. 

a. The lift will be provided with automatic leveling device which will take care of overrun and under run of the car 

and rope stretch will be such that the car floor is within 6.0 mm from the landing level at the floors while in 

operation. 

b. Automatic Terminal Stops – The lift will be equipped with upper and lower terminal switches arranged to stop 

the car automatically within the limit of the top car clearance and bottom run-by, from any normal operating 

speed. 

c. The elevator car shall be provided with car and landing doors fabricated out of bright finished S.S. 304 sheets. 

PVC tiles flooring, concealed fan and indirect lighting, emergency lighting, intercom, car position and travel 

direction indicator. 

d. As the elevator is to provide service in a power station, it is necessary for the equipment to be anti-corrosive 

epoxy paint. This will include application of paint as per attached painting schedule. The electrical equipment 

will have enclosures meeting degree of protection as covered under electrical specification. 

e. The elevator as a whole will comply with relevant BS EN 81/DIN/other standards applicable for Elevators in 

Syrian Arab Republic. The elevator shall be provided with AC VV VF type control system. 

f. Doors are automatic, center opening with emergency key opening at all landings, horizontal sliding type for car 

as well as for hoist way. Trap door shall be provided as per BS EN 81/DIN/other standards applicable for 

Elevators in Syrian Arab Republic. Car & Landing Doors shall be rated for minimum one hour fire 

resistance and the elevator shall be treated as “Fire Lift”.  

g. The lift will be automatically stopped by upper and lower terminal switches. The elevators will have an 

emergency stop switch, limit switches and other safety devices according to statutory rule. 

 

7.0 POWER SUPPLY ARRANGEMENT 
Three phase 380V, AC, 50 Hz, and single phase 220V, AC, 50Hz supply feeders will be provided in the machine 

room by BHEL. The junction box having MCCB/MCB/RCCBs of adequate rating as required shall be arranged by 

the vendor to receive the above supplies for further distribution to the Elevator equipment. All further cabling and 

wiring from the junction box shall be carried out by the Elevator vendor. 

  

8.0 PERFORMANCE GUARANTEE TESTS 
After installation of complete elevator, necessary trial run and performance tests for the duration indicated in the 

general technical requirement shall be carried out by the Contractor in the presence of Purchaser to determine that 

equipment supplied is satisfactorily installed and commissioned. 

The performance tests to be conducted shall include the following: 

a) Cab/Car operates smoothly for full length of travel. 

b) Cab/Car stops at each platform elevation under both loaded and unloaded conditions. 

c) Cab/Car travels at specified speed when loaded at specified capacity. 
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d) Enclosure doors operate properly. 

e) Mechanical and electrical equipment function as specified. 

f) Input power at motor terminal at specified design capacity and speed. 

g) Test for Overload, over speed, travel & hoist speed.  

All performance tests shall be conducted by the Contractor and the procedure for conducting such tests shall be ap-

proved by Owner. Other tests and guarantees shall be as specified elsewhere in the specification. 

 

9.0 OPTIONAL SPARES 

As per list given below. 

Bidder to note that prices of these items shall be valid for 5 Years after expiry of Guarantee Period (as 

covered under GCC). 

a) Bearings for motor – 1 set 

b) Brake linings – 1 Set 

c) Contactors and relays – 1 Set 

d) Roller guides for cabin and counter weight – 1 Set 

e) Complete Controller (compliant to IEC) – 1 no.   

 

10.0 DRAWING, DATA AND INFORMATION TO BE SUBMITTED ALONG WITH BID  

1. Copy of pre-bid clarification, if any, duly signed and stamped. 

2. List of recommended spares parts for three (5) years successful operation of the system to be 

indicated in the un-priced bid, if any. 

3. List of maintenance tools & tackles. 

4. A copy of this sheet “Electrical Equipment Specification for Elevators and sheet “Electrical Scope 

between BHEL and Vendor” with bidder’s signature and company stamp. 

5. List of Erection and Commissioning spares. 

6. Electrical load requirement (as per Electrical Load Data Format). 

7. Deviation schedule (if any) with reference to specific clauses of the specification along with reason 

for such deviation. No deviations, unless taken up in the enquiry stage itself by vendor and accepted 

by BHEL, will be reviewed by BHEL after firm order. 

8. Copy of un priced bid indicating “ QUOTED”/”NOT QUOTED"/”Not Applicable” as the case may 

be. 

9. Write-up on interlocks, controls and safety devices being provided. 

10. General Arrangement drawing of Elevator (including hoist way, pit well etc.), machine room, 

equipment in machine room, foundation & loading details of machine room floor & the concrete 

structure, pit details for civil foundation and loading details. 
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11. Filled in vendor data sheet for Elevator and motor. (As per attached format attached in Section D) 

12. Block diagram showing detailed scope division of work for civil / structural/ electrical items 

between BHEL and elevator vendor. 

13. The make, type, capacity, range of all bought out items to be furnished by the vendor along with the 

offer for information. However, makes of sub-vendor items is subject to approval of ultimate 

customer during detail engineering. 

 
11.0 DRAWING, DATA, INFORMATION TO BE FURNISHED BY SUCCESSFUL BIDDER 

AFTER AWARD OF CONTRACT 

 

1. All drawings, data and information for review and approval of purchaser/consultant. 

2. Detailed layout drawings including foundation and structural design data for elevator shaft and 

elevator machine room. The data shall include braking load on guides, reaction of buffers on lift pits, 

reaction on support point on machine room, hoist way etc. 

3. Details of block outs, embedment, inserts on RCC works. 

4. Write for Electrical Control, Power and control schematic wiring diagram.  

5. Write-up explaining the sequence of operation of control circuits and elevator components when an 

operation button is pressed. 

6. Performance and characteristics curves for motors. 

7. Drawings of control panels, operating panels, position indicators, in car and hoist way, push button 

station and call registered tell-tale lights at hoist way. These include Electrical Control Diagram and 

detailed circuit diagrams and physical arrangement/location diagrams of various electrical 

components in the Controller in the machine room, in the hoist way, in the car, at the landing etc. 

8. Detail of pit floor, landing and landing entrance, machine room floor etc. 

9. Calculation for various components e.g., Rope, brake, motor power calculation, etc as desired by the 

customer/BHEL. 

10. Other Drawings and data as necessary. 

11. Other Drawings and data as necessary. 

12. Reports on shop tests and test certificates. 

13. Material and performance test certificates. 
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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: 

1. Services and Equipment as per “Electrical Scope between BHEL and Vendor”. 

2. 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. 

3. Erection and Commissioning spares. 

4. Erection & Maintenance tools & tackles.  

5. Electrical load requirement for ELEVATORS 

6. All equipment shall be suitable for the power supply fault levels and other climatic conditions mentioned in 

the enclosed project information. 

7. 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. 

8. Various drawings including GA drawing, 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. 

9. Motors shall meet minimum requirement of Electric motor specification. 

10. All routine tests and type tests reports as per applicable standards shall be furnished at contract stage. 

11. Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish filled in data 

sheets meeting the specification requirements. 

 

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 
 

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 ELEVATORS 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. 
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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 
 

1. Annexure I – Electrical scope between BHEL & vendor. 

2. Technical specification – Specification for Electric Motors/Actuators and cables 

3. Testing Requirements. 

4. Quality Plan for LV Motors. 

5. Load Data Format. 
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 TITLE 

 
 

TECHNICAL SPECIFICATION 
FOR 

PASSENGER ELEVATOR 
2X200 MW TISHREEN TPP EXTENSION 

 
SPECIFICATION NO.    PE-TS-323-502-A001  

 

 
VOLUME    II-B 
 
SECTION   C 
 
REV.NO.         00           DATE  18-Jan-12 
 
SHEET  1 of  2 

 

ANNEXURE – I 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

 
 

S. NO DETAILS SCOPE 
SUPPLY 

SCOPE 
E&C REMARKS 

1 380V Local Starter Panel with motor starter 
 

Vendor Vendor BHEL will provide 1 No. 380 V & 1 No. 220 V AC supply 
feeder in Machine Room for elevators. 

2 Power cables, control cables, screened control cables and any 
special cables (if required) between equipment supplied by vendor. 

Vendor Vendor  
 

3 Cabling material (cable trays, accessories, cable tray supporting 
system, conduits etc). 

Vendor Vendor  

4 Equipment Earthing Vendor Vendor All equipments metallic enclosures / frames, metal 
structure etc. shall be grounded at two points each to the 
nearest grounding points / risers provided by BHEL / 
customer. Necessary details will be furnished during 
contract stage. 

5 Motors Vendor Vendor  
6 Cable glands and lugs for equipment supplied by vendor 

 
Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 

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

3     solder less crimping type heavy duty copper lugs for    
       control cables. 

7 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. 

8 Equipment layout drawings Vendor -  
9 Electrical Equipment GA drawing Vendor -  For necessary interface review. 
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DATASHEET 'A' – LV Motors 

 
 
 
SL.NO

. PARAMETERS UNIT TISHREEN 

  MOTOR     

1 DESIGN AMBIENT TEMP DEG. 
C 45 

2 VOLTAGE SUPPLY AND VARIATION VOLT 380V, + 10% 

3 FREQUENCY WITH VARIATION Hz 50, + 3% & - 5% 

4 COMBINED VOLTAGE & FREQUENCY 
VARIATION   10% 

5 MAX ACCEPTABLE RATING OF MOTOR AT 
380V KW Up to 200 KW 

6 SYSTEM FAULT LEVEL AND ITS DUARTION KA 50 KA, 1 Sec 

7 SUTABILITY OF TERMINAL BOX FOR FAULT 
LEVEL AND DURATION KA 50 KA, 0.2 sec 

8 CLASS OF INSULATION & TEMP RISE LIMITED 
TO   Class-F and Temp Rise limited to 

Class-B 

9 MIN. STARTING VOLTAGE   80% 

10 MOTOR RATING FOR SINGLE PHASE SUPPLY   0.2 kW & Below 

11 MAXIMUM LOCKED ROTOR CURRENT % OF 
FLC 600% plus IS tolerance 

12 ACCEPTABLE NOISE LEVEL DB 85dB at 1m 

13 TYPE OF STARTER PROVIDED IN MCC   DOL 

14 DOP OF ENCLOSURE   IP- 55 for motors placed Externally 
IP-54 for motors placed Internally 

15 SPACE HEATER REQUIREMENT   30KW & ABOVE 
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16 PAINT SHADE   During Contract Stage 

17 SPECIAL REQUIREMENT   Type Test Reports more than 5 
years old are not acceptable. 

18 APPLICABLE STANDARD   IEC 60034 
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TECHNICAL DATASHEET OF CABLES 

 
 
1. 
 

LT Power & Control Cables 

S.NO. PARTICULARS DETAILS 
        LT POWER CABLES LT CONTROL CABLES 

1 REFERENCE 
STANDARD 

IEC-60502 ( Part-1, latest edition) IEC-60502 ( Part-1, latest edition) 

2 SYSTEM 380 V AC , 220 V AC & 220V DC 220V DC & 110 V AC 

3 VOLTAGE 
GRADE 

1.1 KV 1.1 KV 

4 

CONDUCTOR     

MATERIAL STRANDED, UNTINED (PLAIN) 
ANNEALED HIGH 
CONDUCTIVITY  COPPER , 
CLASS 2 

STRANDED, UNTINED (PLAIN) 
ANNEALED HIGH 
CONDUCTIVITY  COPPER , 
CLASS 2 

STANDARD IEC- 60228 IEC- 60228 

SHAPE  CIRCULAR/ SHAPED CIRCULAR 

MINIMUM SIZE  2.5 SQ.MM.  2.5 SQ.MM. 

5 NO. OF CORES 1C,2C,3C, 3.5C, 4C AS PER CLAUSE 4.2.1 

6 INSULATION PVC, TYPE-A PVC, TYPE-A 
STANDARD IEC 60502-1 IEC 60502-1 

7 

INNER SHEATH SINGLE CORE CABLES- NO 
INNER SHEATH  

PVC TYPE - ST1  

  MULTI- CORE CABLES - PVC 
TYPE - ST1  

  

STANDARD IEC 60502-1 IEC 60502-1 

8 
ARMOUR NA NA 

STANDARD NA NA 

9 
OUTER SHEATH FRLS, PVC TYPE - ST1, BLACK 

COLOUR  
FRLS, PVC TYPE - ST1, BLACK 
COLOUR  

STANDARD IEC 60502-1 IEC 60502-1 
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2. 
 

Screened Control Cables 

S.NO. PARTICULARS  DETAILS 
 

1 VOLTAGE GRADE 225V( PEAK VALUE) 

2 TYPE OF CABLES TYPE F (INDIVIDUAL & OVERALL SCREENED) & TYPE G 
(OVERALL SCREENED) 

3 CODES AND STANDARD VDE 0815, VDE 0207, Part-4, Part-5, Part-6,  
              VDE 0816, VDE 0472, SEN 4241475 class F3, IEEE 383, 

IS 10810 (latest editions and it’s amendments). 

3(i) CONDUCTOR   

(a) MINIMUM CROSS 
SECTION AREA  

0.5 sq.mm 

(b) CONDUCTOR 
MATERIAL 

STRANDED, UNTINED PLAIN ANNEALED HIGH 
CONDUCTIVITY  COPPER  

(c) CONDUCTOR GRADE ELECTROLYTIC 
(d) NO. & DIA OF STRANDS 7 X 0.3 mm  
(e) NO. OF PAIRS 0.5 sq.mm. - 2P, 4P,8P,12P,16P,20P 

          1.5 sq.mm. - 2P 

(f) STANDARD VDE 0815 

(ii) INSULATION    
(a) MATERIAL PVC, compound Y I3 
(b) THICKNESS IN mm  0.3 (NOMINAL) 

(c) VOLUME RESISTIVITY 
(MIN) IN ohm-cm 

1x 1014 at 20 deg .C & 1x 1011 at 70 deg .C 

(d) VOLTAGE RATING  225 V PEAK OPERATING VOLTAGE 
(e) STANDARD VDE 0207 Part 4 

(iii) PAIRING & TWISTING   
(a) MAX. LAY OF PAIRS 

(mm) 
50 

(b) CONDUCTOR /PAIR 
IDENTIFICATION  

AS PER ATTACHED ANNEXURE- B 

4 SHIELDING   
(a) TYPE OF SHIELDING AL-MYLAR TAPE 
(b) INDIVIDUAL PAIR 

SHIELDING 
APPLICABLE  FOR TYPE-F CABLE ONLY 

(c) OVERALL  SHIELDING APPLICABLE  FOR BOTH TYPE-F & TYPE-G CABLES 
(d) MINIMUM THICKNESS 

OF INDIVIDUAL PAIR 
SHIELDING 

28 MICRON 

(e) MINIMUM THICKNESS 
OF OVERALL CABLE 

ASSEMBLY SHIELDING 

55 MICRON 

(f) SHIELDING COVERAGE 100% WITH AT LEAST 20% OVERLAP 
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(g) DRAIN WIRE  FOR 
INDIVIDUAL SHIELD (F-

TYPE) & OVERALL 
SHIELD (G-TYPE) 

ANNEALED TINNED COPPER SIZE (NO. OF STRANDS/ 
SIZE:- 7/0.51sq.mm.) AS PER VDE 0815 

5 ARMOUR NA 

  STANDARD NA 

6 OUTER SHEATH   
(a) 

MATERIAL  
FRLS PVC (compound YM1) 

(b)  THICKNESS As per VDE 0816 and shall not be less than 1.8 mm 

(c) COLOUR  BLUE 
(d) STANDARD VDE 0207 Part-5 

   
7 ELECTRICAL PARAMETERS 
  

PARAMETER 
0.5 mm2      

(IS & 
OS)              

Type-F 

0.5 mm2    
(OS)                

Type-G 
1.5 mm2     (OS)   Type-G 

(a) Mutual Capacitance (max.) at 0.8 
kHz, nF/Km 120 100 100 

(b) Conductor Loop Resistance 
(max.),   Ohm/Km 73.4 73.4 24.6 

(c) Insulation Resistance (min), M 
Ohm/ Km 100 100 100 

(d) Cross Talk attenuation (min) at 
0.8kHz, Db 60 60 60 

(e) Characteristic impedance (max.) 
at 1 kHz  320 340 230 

(f) Attenuation (max.) at 1 kHz 
db/Km 1.2 1.2 0.8 

 
 
 
 
 
 
 

Page No. 24 of 130



   TITLE            SPECIFICATION NO. PE-TS-323-502-A001 

   TECHNICAL REQUIREMENTS        VOLUME     II-B 

              FOR          SECTION  C 

     PASSENGER ELEVATOR         REV  0 DATE   18-Jan-12 

     2 X 200 MW TISHREEN TPP EXTENSION    SHEET     4 OF 4 
 

 

P
E

M
-6

66
6-

0

 

3. 
 

Design Considerations for Power Cables 

In general, Power Cables are sized to satisfy the following three criteria: 

1. 'Short circuit current withstand capacity for applicable fault current and duration. 

2. 'Full load current carrying capacity under installation conditions (i.e. with suitable de-rating factors to cover site 

conditions such as ambient temperature, grouping and cable laying configuration.) 

3. Maximum voltage drop limits under steady state / transient state as applicable. 

 

NOTES: 
         All cables including trailing cables shall conform to latest edition of relevant IEC standards. 
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ELECTRICAL LOAD DATA FORMAT 
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LOAD TITLE 
 
 
 
 

RATING (KW / A) 

U
N

IT
 (U

)/S
TN

 (S
) Nos. 

VO
LT

A
G

E 
C

O
D

E*
 

FE
ED

ER
 C

O
D

E*
* 

EM
ER

. L
O

A
D

 (Y
) 

C
O

N
T.

(C
)/ 

IN
TT

.(I
) 

ST
A

R
TI

N
G

 T
IM

E 
>5

 S
EC

 (Y
) 

LOCATION BOARD 
NO. 

CABLE 

B
LO

C
K

 C
A

B
LE

 
D

R
G

. N
o.

 CONTROL 
CODE REMARKS LOAD No. NAME 

PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

ST
A

N
D

B
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=380 V, E=220 V (1 PH), F=110 V (dc): 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. 323 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 2 X 200 MW TISHREEN TPP 
EXTN. 

NAME  DATA FILLED UP ON  

SYSTEM / S ELEVATOR SIGN.  DATA ENTERED ON  
DEPTT. / SECTION  SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  
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PAINTING SPECIFICATION 
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1.0 GENERAL 
This schedule is intended to cover the requirement for surface preparation, cleaning, supply of the paint materials, 

and application of paints on all mechanical equipment, steel structures, piping, ducts, chutes, etc. required for the 

power plant. 

The term “painting” referred herein covers rust preventive and decorative coating along with surface protection. The 

quality of surface preparation & painting shall be suitable for the plant & equipment to be installed at Tishreen TPP. 

 
2.0 CODES AND STANDARS 

All materials and workmanship shall conform to relevant Indian/reputed International Standards. In particular the 

following shall be referred: 

a) SIS.05.59.00 – Pictorial Surface preparation Standards for painting Steel Surfaces 
b) BS 4232 – Surface Finish of Blast Cleaned Steel for painting 

 
The following Indian Standards may be referred to for carrying out the painting job:  

 
 IS:5 : Colours for ready mixed paints and enamels 

 IS:1303 : Glossary of terms relating to paints 

 IS:2379 : Colour code for identification of piplines 

 IS:2524 : Code of practice for painting of non-ferrous metals in buildings (Parts I & II) 

 IS:2395 : Code of practice for painting of concrete, masonry and plaster surfaces (Parts I & II) 

 IS:6278 : Code of practice for white washing and colour Washing 

IS:3140 : Code of practice for painting asbestos cement building products 

IS:158 : Ready mixed paint, brushing, bituminous, black, leadfree, acid, alkali, water and heat resisting  

 IS:2074 : Ready mixed paint, air drying, red Oxide Zinc Chrome,priming 

    IS:104 : Ready mixed paint, brushing, Zinc Chrome, priming 

 IS: 2932 : Enamel , synthetic, exterior (a) undercoating (b) Finishing 

IS-1477  :  Code of practice for painting of ferrous metal in buildings. 

Part – I: Pretreatment 

   Part – II: Painting 

 
3.0 EXTENT OF PAINTING 

3.1 Structural steel work 

3.2 Various types of static and rotary equipment inclusive of electric motors, etc. 

3.3 Steel tanks and vessels. 

3.4 Metallic duct work such as ventilation ducts, gas ducts including supports, Hangers, etc. 

3.5 Surface made of aluminum, brass, bronze, stainless steel, cast iron and other corrosion resistant alloys are not required 

to be painted unless specified except for aesthetic purpose or for identification bands. 

All machined mating surfaces (e.g. flanges) shall be properly cleaned, greased and protected before despatch. 

3.6 The complete paint system for any item includes the following activities : 
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a. Proper surface preparation 

b. Application of primer coats 

c. Application of intermediate coats 

d. Application of finished coats 

All the above coats shall be of quality paint products and of approved make as stipulated in this painting schedule. 

3.7 Manufacturer may follow his standard painting provided the same is suitable for the operating and environmental 

conditions where the equipment are to be installed. In such cases the manufacturer’s painting procedure shall be subject 

to Purchaser’s /Consultant’s approval and superior to the requirements enlisted here. 

 
4.0 GENERAL REQUIREMENTS 

4.1 All materials used shall be new and of first class quality from reputed manufacturers. The application procedure, 

manufacturer and brand of paint to be used shall be subject to Purchaser’s approval. 

4.2 The colour scheme for the entire plant equipment and piping shall be got approved by the Contractor from the 

Purchaser / Consultant before application of paint. 

4.3 The surface preparation, and type of primer/paint etc. shall be as per Annexures enclosed herewith. 

4.4 Procedure for inside painting of vessels, heat exchangers, tanks etc, shall be developed by the equipment suppliers 

considering fluid properties, if the same is not indicated. This procedure and quality of paint shall be subject to 

Purchaser’s / Consultant’s approval. 

4.5 Hot insulated pipes shall be only primer painted. All other piping shall have a base colour. 

All piping, insulated shall have colour bands near valves, fittings, joints, specialties, equipment,walls, etc. for identification 

of conveyed fluid as per approved colour scheme. 

4.6 Manufacturer’s specific recommendation, if any, shall be followed during surface preparation of paint, if the same is 

more stringent than this specification. 

4.7 Surface preparation and painting work shall not be carried out under the following weather conditions : 

a. When the surface is wet or excepted to become wet before the paint/primer has dried up due to impending rain, 

fog or mist. 

b. High winds. 

c. Ambient temperature below 5 deg.C or surface temperature less than 3deg.C. above dew point. 

d. Relative Humidity is more than 85%. 

4.8 The contractor shall provide suitable protection for adjacent plants from air borne material during cleaning and 

spraying to the satisfaction of Purchaser/Consultant. 

 
5.0 SURFACE PREPARATION 

5.1 Surface preparation being a pre requisite for any paint application, shall be such as to clean the surface thoroughly of 

any materials which will be conducive to premature failure of the paint. 

5.2 All surfaces shall be cleaned of loose substances and foreign materials, such as dirt, rust, scale, oil, grease, welding 

flux, etc. irrespective of whether the same has been spelt out in the standards in order that the prime coat is rigidly 

anchored to the virgin metal surface. The surface preparation grade of Swedish Standards Institution SIS – 055900 or 
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equivalent standards such as SSPC – VIS 1.67 or DIN 55928 (Part 4) or BS 4232 or IS: 1477 (Part I) shall be 

followed. 

5.3 The acceptable surface preparation quality/grade are described under each painting system. The procedures are solvent 

cleaning, Hand tool cleaning, power tool cleaning and blast cleaning. 

a. Solvent cleaning 

The surface shall be cleaned by wiping, immersion, spraying or vapour contacting of a suitable solvent or washing 

with an emulsion or alkaline solution to remove oil, grease, dirt, old paint, etc. Solvent cleaning shall not remove 

rust, scales, mill scales or weld flux. Therefore, before application of paint, solvent cleaning shall be followed by 

other cleaning procedures as stated below. 

b. Hand tool cleaning 

The surface shall be cleaned by vigorous wire brushing done manually to St-1 quality. This method effectively 

removes loosely adherent materials but would not affect residues of rust or mill scales that are firmly adherent. 

c. Power tool cleaning 

The surface shall be cleaned by electric or pneumatic tools to St-2/St-3 quality. The tools shall be used carefully 

to prevent excessive roughing of surface and formation of ridges and burns. This method will remove loosely 

adherent materials but would not affect residues of rust or mill scales that are firmly adherent. 

d. Blast cleaning 

The surface shall be cleaned by impingement of abrasive materials, such as graded sand grit, shot etc at high 

velocity created by clean and dry compressed air blast. This method will remove loosely adherent materials as 

well as adherent scales and mill scales. Prior to application of blast, heavy deposit of oil and grease are removed 

by solvent cleaning and excessive surface scales are removed by hand tools or power tool cleaning. The surface 

shall be cleaned to Sa-2 ½ quality which means that to 95% of surface area is free from all rust, mill scales and 

visible residues, foreign materials, etc. The blast cleaning is not recommended for sheet metal work. 

 
6.0 PRIMER AND PAINT APPLICATION 

6.1 Primer shall be applied immediately after surface preparation has been completed. 

6.2 Brushing, spraying, roller coating or other suitable method shall be adopted for application of primer and paint and the 

work shall be carried out strictly as per the recommendation given by the paint manufacturer. 

6.3 Primarized surfaces shall be faultless and shall not have mud cracking, dripping over thickness and dry sprays. 

6.4 Before application of a paint / primer, the following shall be particularly checked for conformity to this schedule and 

recommendation of the paint manufacturer. 

a. Surface preparation profile. 

b. Catalysis ratio for two component paints. 

c. Minimum and maximum top coating times. 

d. Type and quantity of thinners (if required) 

e. Pot life 

f. Soundness & thickness of previous coating. 
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6.5 Particular care shall be taken during application to prevent painting defects, such as, dripping, funs, waviness, non 

uniform thickness, poor adhesion, discoloration etc. 

6.6 Paints shall be properly stirred before and during application to make them homogenous. 

6.7 No thinner shall be added to paints unless specifically approved. In such case, thinner recommended by the paint 

manufacturer shall only be used. 

6.8 Shop painted/primed equipment shall be touched up in areas where paint has been damaged, loosened, cracked or 

rendered brittle. Touch-up shall be carried out by applying same number and type of coats as originally applied after 

carrying out surface preparation.  

6.9 If paints are used for writing identification numbers, said paints shall be consistent with the finish coat.  

6.10 Surfaces which cannot be painted after fabrication shall be primed and provided with suitable rust preventive oil before 

boxing up. 

6.11 Paints shall be stored in well-ventilated rooms, far away from heat sources, open flames, sparks and protected from 

sun. Outdoor storage is not permitted. Storage life shall be clearly indicated on the container. Paints which have 

thickened or gelled or contained in non-original containers or in unsealed containers shall not be used.  

6.12 Paint shall be applied in accordance with manufacturer’s recommendations. The work shall generally follow IS 1477 

(Part II). 

6.13 Each coat of paint shall be dried sufficiently before application of next coat. 

6.14 The contractor shall furnish paint manufacture’s test report or technical data sheet shall indicate among other things the 

relevant standards, if any, composition in weight percent of pigments, drying time, viscosity, spreading rate, flash 

points, method of application, etc. 

6.15 The suggestive colour code to be followed during painting are enclosed as Ann III and shall be finalized during 

detailing of various items/ packages. 

 
7.0 PAINTING SCHEME 

Painting schedules for various systems/items are furnished as Annexure – I & II. Vendors of different packages/items 

shall furnish detail painting schedule for customer approval during detail engineering as per this guide 

specification/schedule. 

 
8.0 PAINT MAKES 

a. Asian Paints (I) Ltd. 

b. Shalimar Paints Ltd. 

c. Berger Paints India Ltd 

d. Bombay Paints 

e. Goodlass Nerolac 

f. Hempel Paints (Singapore)  

g. Jenson & Nicholson (I) Ltd. 

h. Jotun Paints    

i. CDC Carboline (I) Ltd.  
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ANNEXURE – I 
 PAINTING SPECIFICATION  

 
 

Item 
Description 

Surface 
Preparation 

Grade / Surface 
profile 

Primer Coat Intermediate Coat Finish Coat 

Total DFT 
in microns Primer Paint No. of 

Coats 

DFT 
in 

micro
ns 

Intermediate Paint 
No. 
of 

Coats 

DFT in 
microns 

Finish Paint (See 
Note) 

No. of 
Coats 

DFT in 
microns 

Various type of 
equipment, 
valves etc. 
(Temp. upto 90 
Deg. C) 

Degreasing and 
surface 
preparation to SA 
2 1/2 

Epoxy based 
polyamide cured 
(2) pack HB zinc 
phosphate 
primer 

1 
50-75 
per 
coat 

Epoxy based MIO 
pigmented polyamide 
cured paint  

1 50 per 
coat 

Aliphatic Acrylic 
(2) pack glossy  
polyurethane  
paint 2 Min. 30 per 

coat 160-185 

Piping / 
Structurals / 
Vessels etc. 
(Temp. upto 90 
Deg. C) 

Degreasing and 
surface 
preparation to SA 
2 1/2 

Epoxy based 
polyamide cured 
(2) pack HB zinc 
phosphate 
primer 

1 
50-75 
per 
coat 

Epoxy based MIO 
pigmented polyamide 
cured paint  

1 50 per 
coat 

Polyamide cured 
epoxy finish 
coating 

2 Min. 35 per 
coat 170-195 

Equipment with 
temp. above 90 
Deg. C & upto 
200 Deg C) 

Degreasing and 
surface 
preparation to SA 
2 1/2 

(2) pack 
polyamide cured 
epoxy zinc rich 
primer 2 

Min. 
35 per 
coat 

- - - 

Heat resistant Al 
paint ( only for non 
insulated 
surfaces) 2 20 per coat 

120            
(70 for 
insulated 
surfaces) 
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Elect. / control 
panels etc. 

Seven tank 
process 

Epoxy based 
polyamide cured 
(2) pack zinc 
phosphate 
primer 

1 35 per 
coat 

Epoxy based TIO2 
pigmented polyamide 
cured paint (shop) 1 40 

Aliphatic Acrylic 
(2) pack   
polyyurethane 
finish  paint 

2 30 per coat 135 

Equipment in 
corrosive areas 
like CPU 
(regeneration) 
Dosing skid, etc.  

Blast clean to Sa 
21/2 

HB Epoxy resin 
based zinc 
phosphate primer 

1 50 per 
coat 

Epoxy based MIO 
pigmented paint 

1 50 per coat Polyamide cured 
Epoxy finish coat 

2 25 – 35 per 
coat 

150 - 170 

 
NOTES  

1. Surface preparation shown is as per Swedish Standards SIS 05-5900.  Degreasing will be as per Standard SSPC-SP1.   
2. Incase of insulated surfaces, only primer coats shall be applied.  
3. GM/SS items with piping and G.I. pipes will not be painted.  However these items coming under Fire Fighting System 

shall be painted Fire Red as per TAC guidelines.  Further SS/GI piping shall be given necessary colour banding for 
identification as per approved colour scheme/coding.  

4. All instruments shall be painted as per manufacturer standard practice.  
5. All structural steel items shall be painted at site. Equipment shall be finish painted at shop.  
6. Method of painting application shall be as per paint manufacturer’s recommendation.  
7. Based on above painting schedule, detailed painting schedule will be prepared by respective  

package supplier and these be submitted to BHEL for Final approval. 
 

Floor grills, 
ladder/rungs, 
steps treads, 
hand rail 

Hot dip Galvanising shall be done as per IS 4736  
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ANNEXURE – II 
(PAINTING SPECIFICATION) 

 
 SUGGESTED COLOUR CODES FOR PAINTING 

 

SL. 

NO. 
ITEM/SERVICE COLOUR IS-5 

COLOUR 

(BAND) 
IS-5 

1.0 
Structures, platforms, 
galleries, ladders and 

handrails 

Dark 
Admirality 

Grey 
632 - - 

2.0 Fans, pumps, motors, 
compressors, Blowers Light Grey 631 - - 

3.0 Tanks (without insulation 
and cladding)     

3.1 Outdoor, Stand pipes, 
vent pipes Aluminum - - - 

3.2 Indoor Aluminum - - - 
 

4.0 

Vessels & all other  
proprietary equip-ment 
(without insulation & 

cladding) 

Light grey 631 - - 

5.0 Switchgear Light grey 631 - - 

6.0 Control & relay panels Light grey 631/7078 of 
IS 1650 - - 

7.0 Transformers 
Dark 

Admiralty 
Grey 

632 - - 

8.0 Machinery guards Signal red 537 - - 

9.0 Piping (without insulation 
and cladding)     

9.1 Water System     

a) Boiler feed Sea green 217 - - 

b) Condensate Sea green 217 Light brown 410 

c) D M Water Sea Green 217 Light orange 557 

d) Soft water Sea green 217 French blue 166 

e) Bearing cooling water Sea green 217 French blue 166 

f) Potable & filtered water Sea green 217 French blue 166 

g) Service & clarified water Sea green 217 French blue 166 

h) Raw water Sea green 217 White - 

i) Cooling water Sea green 217 French blue 166 
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SL. 

NO. 
ITEM/SERVICE COLOUR IS-5 

COLOUR 

(BAND) 
IS-5 

9.2 Compressed Air System     

a) Service air Sky Blue 101 - - 

b) Instrument air blue 101 White - 

9.3 Oil system     

a) Fuel oil Light brown 410 French 166 

b) Light oil Dark Brown 412 Brilliant green 221 

c) Lubricating oil Light brown 410 Light grey 631 

d) Control oil Light brown 410 Light orange 557 

e) Transformer oil Light brown 410 Light orange 557 

9.4 Gas system     

a) Carbon dioxide Canary yellow 309 Light grey 631 

9.5 Fire services Fire red 536 - - 

9.6 Fuel pipes (lignite) Light brown 410 - - 

9.7 Drainage Black - - - 

9.8 Stand pipes and all Vent 
pipes Aluminum - - - 

 

NOTES: 
1. This colour code basically refers to IS:2379  for piping with necessary modifications. 

2. Where band colour is specified, same shall be provided at 10 meter intervals on long uninterrupted lines 

and also adjacent to valves and junctions. 
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VOLUME – II B 

 

SECTION – D 

 

STANDARD TECHNICAL REQUIREMENTS 
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Lift equipment shall include the following basic features: 
 
1. LIFT CAR 
 

The car platform frame and sling shall be of steel construction. The platform shall be suitably isolated from its 
sling. The car shall be enclosed with suitably braced and reinforced sheet metal panel. The sheet metal panel shall 
have ventilation slots at the base.  
 
The car platform shall be robust in construction and elegant in appearance. The car shall be provided with the 
following: 
 

a. For better safety, elevator vendor to provide car top barricade on car top to ensure that service personnel stay inside 
the car region. A selector switch and a set of push buttons shall be provided on the top above the ceiling of the car 
to operate the elevator locally for inspection and maintenance. The selector switch when set to position 
“inspection” shall exclude control from other places and movement of the car in the desired direction shall be 
effected by the push buttons.  For normal operation of the elevator, the selector switch shall be set to the position 
working.  It shall be possible to operate the elevator only when the appropriate button is kept in pressed condition. 
The roof shall be strong enough to support at least two persons. 

 
b. The car shall be provided with an emergency alarm push button inside the Lift car which shall be clearly marked. 

The alarm shall be clearly audible outside the Lift way in order to obtain assistance in case of breakdown or failure 
between the floors.  

  
2. CAR DOOR 
 
 Sides of the door shall be flush with all seams continuously welded. The car door shall be provided with locking 

gear of heavy and robust construction, so arranged mechanically and interlocked that the doors cannot under any 
circumstance be opened unless the Lift car is within a particular landing zone. Conversely the Lift shall not move 
until all the landing doors are closed and interlocked properly. 

  
The live load coming into play shall be taken into consideration while designing doors, doorframe and hanger 
tracks. The car doors shall be designed such that their closing and opening is not likely to injure a person. These 
doors shall be fire rated. 

 
3. LANDING DOORS 
 

All landing openings in the Lift well enclosure shall be protected with doors, which shall extend the full height and 
width of the landing opening. The type of door provided shall be similar to the Lift car door. Every landing door 
shall be fitted with a locking device. The door shall be suitably interlocked so that they cannot open unless the car 
is within a particular landing zone. The levers operating the locking devices shall not interfere with the landing side 
or Lift enclosures. These doors shall be smoke tight and fire rated. 

 
4. LOAD PLATE 
 

A load plate displaying the rated load of the Lift in terms of persons and kilograms shall be fitted in the car in a 
conspicuous position. 

 
5. SUSPENSION ROPES 
 

The car and the counter weights shall be suspended by steel wire ropes. Chain shall not be used for suspension. Not 
less than four independent stranded steel wire suspension ropes shall be used for car or counter weights of the Lift 
with traction drive. The minimum factor of safety shall not be less than 12. The suspension ropes shall conform to 
latest edition of relevant BS EN 81/DIN/Republic of Syrian Arab Standards for Specification for steel wire 
suspension ropes for Lifts and hoists. 
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6. SHEAVES AND PULLEYS 
 
All driving sheaves and pulleys fixed to and revolving with the shaft shall be fixed by means of sunk keys of 
sufficient strength and quality. BS EN 81/DIN/other standards applicable for Elevators in Syrian Arab Republic 
Sheaves and pulleys shall be made of cast steel (made as per relevant BS EN 81/DIN/Republic of Syrian Arab 
standards) free from cracks, sand holes and other injurious defects. They shall have suitable flanges and smoothly 
machined rope grooves. The diameter of the sheave or pulley shall be as specified in the latest edition of BS EN 
81/DIN/Republic of Syrian Arab Standards. 

  
7. SHAFT 

 
 Shafts and axles shall be of forged steel. They shall have sufficient rigidity and bearing surface. Any shaft when 

stepped shall be turned to a reasonable radius at the point of reduction. 
  

8. COUNTER WEIGHTS 
 

 The Elevator shall be provided with suitable counter weights located in the Lift shaft. The counter weight shall be 
designed for smooth and easy operation of the Lift and shall be in accordance with the relevant BS EN 
81/DIN/Syrian Arab Republic Standard. Suitable counter weight screen shall be provided in the Elevator shaft. The 
counter weights shall consist of cast iron weight contained in structural steel frame. It should preferably be equal to 
that of the car weight plus 40 % of the rated load. The traction should be such that no appreciable slip may occur 
but that slip shall free to take place upon the landing of either the car or the counter weights. 

  
9. GUIDE RAILS 

 
Guide rails for the car and counter weights shall be machined ‘T’ sections and continuous throughout the entire 
length and shall be provided with adequate steel brackets and spacing between brackets shall be such that to avoid 
any deflection during the normal operation. Guide rails section shall be adequate to withstand the forces resulting 
from the application of the safety gear when stopping the counter weights or fully loaded car.  The guide shoes or 
their lining shall be easily renewable, adjustable and self lubricated. Guides shall be of such length that it shall not 
be possible for any of the car or the counter weight shoes to run off the guides.  
 

10. BUFFERS 
 
Sufficient number of buffers of spring-loaded type shall be fitted below the Lift car and counter weights. The 
buffers shall be capable of stopping the car or counter-weights without permanent damage or deformation to itself 
or any part of the Lift equipment. The number of buffers shall be so fixed as to ensure proper sharing of the impact 
loads by all of them. 

  
11. EMERGENCY SAFETY DEVICES AND BRAKES 

 
 The Lift shall be provided with safety device attached to the Lift car frame and placed beneath the car. The safety 

device shall be capable of stopping and sustaining the Lift car up to governor tripping speed with full rated load in 
car. The application of the safety device shall not cause the Lift platform to become out of level in excess of 3 
cm/m measured in any direction. Slack rope switches, if necessary, shall also be provided. The Elevator vendor 
shall also provide personnel evacuation system during the power failure to the Elevator. 

  
 The Machine shall be provided with DCEM brakes of sufficient capacity to stop the car at any position with the 

design load. These brakes shall be designed in such a way that it gets applied automatically in the event of power 
failure.  

  
12. AUTOMATIC RESCUE DEVICE (ARD) (BATTERY DRIVE) 
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Contractor shall provide a modern advanced electronic drive system for “RESCUING Passengers Trapped in an 
ELEVATOR” in case of power failure or any other system failure. Elevator car shall come to nearest landing level 
and open automatically so that passengers can come out safely. 

  
In addition to the above, bell and cranking device to be provided with hand wheel connected with motor shaft for 
manual lowering of elevator to the nearest landing level. 

 
13. OVER SPEED GOVERNOR AND GOVERNOR ROPES 

 
 Governor shall be located where there is sufficient room for proper operation and where it cannot be struck by the 

Lift car or counter weight in the event of over run. Each governor shall be marked with tripping speed in terms of a 
car speed in m/sec and the motor control and brake control circuit shall be opened before or at the time the 
governor trips. Governor ropes shall be of steel or suitable construction as per relevant standard. The ropes shall 
run clear of the governor jaws during normal operation of the Lift. The Governor has to be compatible for 
operation of elevator.   

 
14. LEVELING DEVICE 

 
The Lift shall be provided with a two-way automatic leveling device. The leveling device shall take care of overrun 
and under run of the car and rope stretch, such that car floor is within 6.0 mm from the landing level at all floors 
while in operation. Aprons of sufficient depth shall be fitted to the car floor to ensure that no space is permitted 
between the threshold and the landing while the care is being leveled to floor. 
 

15. MACHINE ROOM AND OVERHEAD STRUCTURES 
 

 All the overhead machinery shall be supported on beam to be furnished by the vendor. The machinery support 
beam shall rest on top of concrete floor (provided by BHEL). 

  
 The Lift drive controller and all other apparatus and equipment of Lift installation, except such apparatus and 

equipment which function in the machine room shall be located at the top of the Lift well. Adequate machine room 
and hoist way lighting shall be provided by the Elevator vendor. The maximum loads transmitted by the single 
heaviest equipment both during erection and maintenance of the Lift to the machine room floor and other structures 
like guides etc. shall be furnished by the Elevator vendor within 15 days of placing the award letter. Sound 
reducing materials below machines in machine room shall be provided.  

 
16. TERMINAL STOPPING AND FINAL LIMIT SWITCHES:  
 The Lift shall be equipped with upper and lower normal terminal limit switches arranged to stop the car 

automatically within the limit of the top car clearance and bottom run by from any speed attained in normal 
operation. Such limit switches shall act independently of the operating device, the final limit switches and buffer. 

 
Final limit switches shall be provided to stop the car automatically within the top and bottom clearance independent 
of normal operating device and the terminal limit switches. The final limit switch shall act to prevent movement of 
the car under power in both directions of travel and shall after operating, remain open until the Lift car has been 
moved by a hand operating mechanism within the limits of normal travel. 

 
17. INDICATORS 
 

The Lift shall be provided with position indicator of Box type with SS face plate and LED display and call 
indicator inside the Lift car to show the position of the Lift car with reference to the floor numbers and the landing 
from which the call is being received. Up and down travel direction and position indicators shall be of standard 
construction. Audio annunciation also shall be provided inside the car. 

 
18. OPERATION AND INTERLOCKS 
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 The operation of the Lift shall be simplex, selective, collective, and automatic, with or without operator. The Lift 
operation shall conform to the following requirements. 

 a) The operation of the Lift shall be through a push button station located inside the car. 
 b) The Lift shall not move unless the car door, landing door and all other protected openings connected with 

the control circuit are closed. 
 c) Two push buttons, one for upward and the other for downward movement at each intermediate landing and 

one push button at each terminal landing shall be provided in the landing floors in order to call the car. 
 d) The landing doors shall be interlocked so that the landing door at any floor shall not open when the Lift is 

not on that floor.  
 e) Push button shall be fixed in the car for holding the doors open for any length of time required. 
 
19. LIFT DRIVE 
  

The Lift drive shall be equipped with automatic DCEM brakes. The Lift shall be driven by a drive suitable for 
method of control offered by the Elevator vendor. No friction gearing or clutch mechanism shall be used for 
connecting the main driving gear to the sheaves. 

 
20. ELECTRIC MOTORS 
 

Motor pull out torque shall be at least 275% of rated torque. 
 

21. CONTROLLERS 
 

 The controllers shall be designed to start, accelerate, stop and reverse the Lift when the appropriate push buttons 
are pressed. It shall be arranged so as to provide maximum convenience to the operator. Contact finger buttons 
shall be easy to adjust and replace. The speed control device shall be such as to give smooth, easy and accurate 
speed control. The Lift controls shall be housed in dust and vermin proof enclosures. The controls shall be wired 
with stranded copper conductor cables. All equipments mounted shall be neatly labeled as per wiring diagram. 
Ventilating louvers are to be provided in the panels. 

  
 The electrical controllers shall be provided with enclosure conforming to IP-21 (minimum or higher). The 

contactors, relays, resistors etc. used in the total system shall be of open type construction and design. Vendor shall 
furnish the size of controller panel (Length x Depth x Height) in the offer. Controller shall conform to IEC 
Standard and its spares should be locally available in Syria. 

 
22. OTHER REQUIREMENTS 
 

Electric high-speed door operators for the opening and closing of the car doors and landing doors shall be furnished 
and installed. The car and landing doors shall be mechanically connected and shall move simultaneously in opening 
and closing. The car door and landing door shall be power closed and shall be controlled in opening and closing by 
oil cushioning mechanism built into the gear unit. Necessary lockable switches shall be provided in the Lift 
machine room to control the operation of the door. Should the electric power fail, it must be possible for the doors 
to be manually opened from within the car. 
 
Overload relays shall be provided to protect the drive motor against overload or a power failure. Suitable protection 
shall be provided on the controller to protect the Lift equipment from phase reversal and low voltage. 
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DATASHEET – ‘A’ 
 

Sl. No. Item Description 
1 Lift Particulars  

1.1 Elevator Location TG Hall (Central Control Room) 

1.2 Type of Service 
Type of Elevator 

Passenger Type 
Conventional type 

1.3 Rated Load on Elevator 

13 persons (as per BS EN 81/DIN/other 
standards applicable in Republic of Syrian 
Arab for elevator and in no case capacity shall 
be less than 884 kg) 

1.4 Quantity One (1) No. 
1.5 Rated Speed of Lift 1.0 M/Sec 
1.6 Total Travel 18.7 

1.7 Nos. of floors to be served Five (5) No. including Ground 
Elevations – 0.0m, 4.8m, 9.45m, 13.2m, 18.7m 

1.8 

Design, construction, installation, 
codes including car size, door size, 
shaft size, size of platform and car 
entrance 

As per latest revision of BS EN 81/DIN/other 
standards applicable in Republic of Syrian 
Arab for elevator 

2. Car  
2.1 Size As indicated above under Sl. No. 1.8 
2.2 Car frame Structural Steel and bolted construction 
2.3 Car enclosure SS-304 (min 1.5mm thick) 
3. Other facilities in car enclosure  

3.1 Isolating cushion between car and car 
frame 

Type of cushion shall be rubber pad or spring 
as per manufacturer’s standard 

3.2 Handrails on three sides Mirror stainless steel 

3.3 Lighting & fan 
Adequate number of cabin fans, recessed 
fluorescent lamp fittings (as per above 
indicated standards) 

3.4 Ventilation fan in the car Shall be provided for adequate ventilation of 
the car by elevator supplier. 

3.5 Telephone facility in the lift car 

Internal telephone wiring and telephone hand 
set (with hands free facility)shall be provided.  
Cabling shall be terminated in Machine Room. 
Further cabling shall be done by BHEL. 

3.6 Automatic rescue device with battery 
drive Provided 

3.7 Car platform/Floor PVC  Tiles  

3.8 Car roof Shall be provided with a three pin plug 5/15A, 
socket with switch on top of lift car 

4 Car operating panel  

4.1 Type of construction Partial Height car operating panel (COP),  
Removable type from Car with SS face plate 

4.2 Push button SS Construction Luminous push buttons 
conforming to IP 54 

4.3 Other accessories of car operating 
panel 

Car operating panel with luminous buttons, car 
position indication (both visual and audio), 
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direction arrows, overload audio-visual 
warning indicator, battery operated alarm bell, 
emergency light with suitable battery-battery 
charger and controls, emergency stop switch 

5 Push button and call registered tell 
tale lights at each landing  

5.1 Type of construction Box type with SS face plate 

5.2 Push Buttons SS Construction Luminous push buttons 
conforming to IP 54 

6 Car position indicator 

Car Position indicator in car and at all floors, 
tell – tale lights at all floors, battery operated 
alarm bell and emergency light with suitable 
battery, battery charger and controls 

6.1 Type of construction As per manufacturer’s standard 
6.2 Type of display 7 segment LED display 
7 Car & Landing Doors  

7.1 Type of door Centre opening, horizontal sliding type. 
Landing door shall be fire rated for 1hr. 

7.2 Method of operation Power operated with automatic door opening 
and closing devices. 

7.3 Safety shoes complete with 
accessories shall be provided  Yes  

7.4 Safety device for door operation shall 
be provided 

Infrared light curtain shall be provided for 
safety operation of door 

7.5 Door Hangers and Tracks Provided 
7.6 MOC for Car & landing doors SS 304 (min 1.5mm thk) 
8 Buffers Spring type for car and counterweight 
9 Load Plate As per manufacturer’s standard/as applicable 

10 Counter weight and counter weight 
frame  

10.1 Counter weights frame Fabricated Steel Construction 
10.2 Counter weight fillers Cast Iron 

11 
Guide rails complete with 
supporting brackets for the car and 
counter weights. 

Provided 

12 Limit switches  

12.1 Location Bottom & top terminal, electromechanical , 
cam operated 

13 Apron / Facia Plate Yes  

14 Method of control 

AC VV VF (Microprocessor based) Control 
with automatic level adjustment. Controller 
shall conform to IEC Standard.  
The control system shall be of field proven 
design and having satisfactory track record. 

15 Position of Machine Room Directly above the elevator shaft. 

16 Operation 

Selective simplex collective, automatic 
operation with and without attendant with 
provision for locking control in “auto” or 
“Attendant” position. 
Key type lock switch shall be provided. 
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17 Car Safety & Governor  

17.1 Stopping distance 
As per latest revision of BS EN 81/DIN/other 
standards applicable in Republic of Syrian 
Arab for elevator 

17.2 Type and mode of operation of Over 
speed Governor device Centrifugal action 

17.3 Tripping speed and design code 
conform to 

As per latest revision of BS EN 81/DIN/other 
standards applicable in Republic of Syrian 
Arab for elevator 

17.4 Location At machine room 
18 Power supply   

18.1 Power 
380V (±10%), 3 Phase, 4 wire, 50 Hz (-3 to 
+5%) supply with a combined voltage and 
frequency variation of 10% (absolute) 

18.2 Lighting & fan 220 Volts, 1 Phase, 50 Hz 
19 Motor details  

19.1 Type 3 phase AC squirrel Cage Induction motor 
19.2 Type of Duty Lift Duty 
19.3 Motor Duty S4 
19.4 Duty Cycle of Motor 40% 
19.5 Applicable standard IEC 60034 

19.6 No. Of Starts Per Hour Elevator Motor shall be suitable for minimum 
of 150 Starts per hour 

19.7 Direction of rotation Both Clockwise & Anticlockwise 
19.8 Class of Insulation Class-F and Temp Rise limited to Class-B 
19.9 Method of Starting AC Variable Voltage Variable Frequency 
19.10 Type of enclosures IP54 

20 Door Motor  
20.1 Equipment driven by Motor Door (car and landing) 
20.2 Direction of rotation Bi-directional 
20.3 Applicable standard IEC 60034 
20.4 Type of enclosures Conforming to IP54 

21 Metallic Wire Mesh between Car & 
Counter Weight Yes, by package supplier 

22 Fire Man Switch Yes, by package supplier 
23 Automatic Rescue Device Provided 
24 Trailing cables FRLS PVC type 

25 Protection class Protection class for main control panel shall 
be IP 21 (min or higher) 

26 Other Accessories to be provided by 
bidder 

One no 2 kg NAF PIV (HCFC Blend E) type 
fire extinguisher (conforming to NFPA 2001) 
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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 for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 
 
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 for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for 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, mechanical 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 stated in 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 U 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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4.9.1 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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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 IEC RELEVANT IEC
TERMINATIONS/
MARKING/COLOUR
CODE

3.0 TESTS 1.ROUTINE MA -DO- 100% IEC/ 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 IEC

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% IEC & IEC & 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

SPECIFICATION :
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CLAUSE
NO.

2.00.00

2.01.00

BIDDER'S NAME

SCHEDULE OF GUARANTEED AND
OTHER TECHNICAL PARTICULARS

Lift Particulars

(i) - Load carrying capacity of
the lift in Kgs.

(ii) - Type of loading for which
the lift is designed

(iii) - Type of lift.

(iv) _ Speed (Meter/sec.)

(v) Travel (metres)

(vi) Roars served by the lift

(vii) Landing Entrances:

(a) No. size and type
of doors

(b) Method of operation
of doors

(viii) Size of lift well

(ix) Car dimensions

(a) Internal size of the
lift car

(b) External size of the
car platform

(x) Weight of car

(xi) Construction, design and
finish of lift car

(xii) Car entrances:

(a) No. of size & type
of door
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CLAUSE
NO.

3.00.00

BIDDER'SNAME

. .
(b) Method of operation

(xiii) Arrangement for light/an
inside the lift car

(xiv) Indicators (details to be
furnished)

(xv) Method of lift control
rm details)

(xvi) Details of counterweight

(xvii) Weight of counterweight

(xviii) Particulars of fan and light

(i) Diameter of sheave in mm

(ii) Width of sheave in mm

(iii) Type of grooving

(iv) Speed of suspension ropes
in the car in mlsec.

(v) No. of suspension ropes
of car

(Vll Speed of suspension ropes
in the car in m/sec.

)
(vii) Standard to which the

suspension ropes conform

(viii) Type of construction of
suspension ropes.

(ix) No. of strands in the ropes

(x) No. of wires per strand
of the rope

.(xi) Breaking strength of the
rope
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CLAUSE BIDDER'S NAME
NO.

-1",1

I
,"

.J
(XII) Safety factor of ropes

J (xiii) Name of rope manufacturer

I. (xiv) Ratio of gearing,L

, (xv) Brake drum & coupling
~

diameters in mm

(xvi) Worm shaft size, at
<"'-.. coupling, in mm

- (xvii) Travel of car, after the brake
is applied. in mm.

,~

4.00;00 MOTOR AND DRTVE 0ETAn..S
'" ) (V3 F DRIVE)

,A, (i) Manufacturer

'..
(ii) Type

- (iii) Rating KW

'.".
(IV) Enclosures

- (v) Speed r.p.m.

'--
(VI) Voltage

,.;,j~

(vii) Frequency
~

(viii) Class of insulation

)
(ix) Efficiency %

,-....
(x) Full load current in amps.

,-.o;a...

(xi) Temperature rise at full.. load above the ambient

-"""".

temperature of 50 deg. C.

- (xii) Full load starting current
in amps.

.-
(xiii) Stalling current

._f;ito

(xiv) Frequency of starts

; ....~" -
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CLAUSE BIDDER'SHAME
NO.

(xv) Maximum variation in
frequency

(xvi) Maximum variation
in voltage

(xvii) Combined maximum variation
in voltage & frequency

(xviii) Break down torque

(xix) Starting time

(xx) Stalling time

5.00.00 CONTROL PANEl

(i) Matrotacturer d. the
control panel

(ii) Type/Construction

(iii) Working voltage

(IV) Rated current in amps.

(v) Type of protection
against overload

(Vl) Type of control

(vii) Type of protection
against under voltage
& phase reversed

) (viii) Type of time delay
mechanism used

(ix) System for control &
operation (enclosed write up)

(x) Enclosure

(xl) partiCUlars of switch

fuse unit

(xii) Particulars of Contractor
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CLAUSE
NO.

6.00.00

7.00.00

8.00.00

BIDDER'SNAME

(xiii) Particulars of Electronic
components

SAFETY GEAR

(i) Type

(ii) Operation

(iii) Distance travelled
from start to stop.

TERMINAL STOPPING DEVICE

(0 Normal type and operation

(ii) Extreme type and opeeration

BUFFERS

(Q No. of buffers used

(ii) Type of buffer

(iii) If the buffer is spring type

- )

(a)

(b)

(c)

(d)

Diameter of spring
in mm

Maximum compression
undeer extreme condition
in mm.

No. of spring coils

Sectional dimensions
in mm.

(iv) If oil type buffer
in used

(a) Diameter of buffer
in mm.

(b) Stroke in mm.
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CLAUSE BIDDER'SNAME
NO.

9.00.00 GUIDES

(i) For lift car

No. of guides. type,
sectional dimensions
& weight.

(ii) For counterweights

No. of guides, type,
sectional dimensions &
weights.

10.00.00 PARTICULARS OF SELECTORS
(If applicable)

(rJ Mdlluiacim8.

(ii) Type

(iii) Enclosure

(N) Voltage Rating

(v) Current Rating

(Vll Type of limit switch

(vii) Contract Rating

- (viii) Coil voltage

11.00.00 TOTAL WEIGHT OF THE LIFT
CAR WITHOUT PAYLOAD

)

12.00.00 TOTAL WEIGHT OF THE

-- COUNTERWEIGHT

13.00.00 DETAILS OF PAINTINGS
& FINISH

14.00.00 ELECTRICAL LOAD DETAILS-
(i) List of all motors and

their rated KW.

(ii) Total connected load
in KW. -

.._,.-_ _ _----
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CLAUSE BIDDER'SNAME
NO.

(iii) Anticipated simultaneous
maximum load at any time
in KW.

(IV) Single line diagram of
the electrical supply
system

15.00.00 HEAVIEST PIECE OF EQUIPMENT
TO BE LIFTED

~) Name

(iiI Length in mm

(iii) Width in mm

(Iv) Height in mrn

(v) Weight in Kg.

16.00.00 DETAILS OF POWER & CONTROL
CABLES AS PER RELEVANT IS

17.00.00 BRAKE

(i) Type

(ii) Voltage

(iii) Ciass of Insulation

[IV) Make

18.00.00 POWER CABLES
)

(i) Manufacturer

(ii) Type

(iii) Voltage grade

(IV) Size & No. of cores

(v) Type of insulation

(vi) Current rating
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Screen

Material

Armour

Nominal cross section
area in sq. mm

Conductor

When buried in soil having
thermal "resistivity of 150 ·deg.C

. cm/n at a· depth af 1000 mm
at ground ambient temperature
of 40 deg.. C

a)

b)

cj

<,,.
l'

Type & ~gnation

Conductor

--::-'-

POWERANDCO~LCAB~S

Applicable standard

Country of Manufacturer

b)

a)

POWER AND CONTROL CABLES ~1
(Use separate sheet for each type and size ~bf cables). ~

Rated voltage

Short circuit withstand capacity' and
duration for

b)

Cable size & no. 'of cores

Continuous current rating
for max. conductor temperature

a) When laid in air at an ambient
temperature of 50 deg. C

Make

Gamrogue aftacned as Annexure No.

1.05.00

1.04.00

1.00.00

1.02.00

1.03.00

Clause No.

1.06.00

1.08.00

·1.07.X

~

~.

flip

'if
-'
~

'-'
~. I

. \-., J..
.-•,-..
~
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.\.

Insulation

Metallic screen (Wherever applicable)

b) Type

c) ShortCk1.(KA) & Period (Sec)

.. ~ .
POW~RANDCONTROlCABLES

, .
....'i~ •.•.•• - • ~ • - • ~ - " •••••••

".,
.;

..t ....·.. ·.. ·;· .... ··;· ..·
I

.. ·r .. ·· .. ···· ..•· .. · .... ···
.J,

./

..J ~ .

'1
.. ~."'" .. ~. -.- ~. - ' .

,~

~,

·i · :..: ························ ..
1,\ ,. (Bidder'sName)
:J
.~

~
.. .;~ •••••••• I0.~ J ••• ~

.L ~ ..: :, .
f .DC resistance at 2O"C (Maxm.)

Shape of conductor

Type of curing· (tOf XLPE)

Nominal thickness (in mm)

Material.

Material

b)

a)

a)

c)

d)

c)

ClauseNo.

1.12.00"

1.11.00

:ttl

•

,.,,,,,•..
~

.--
~.

•-a

1.13.DO Material & Type of Inner shealh ...~.~ '" ':".' .~ .
,:j

•
1.14.00

1.15.00

1.16.00

1-,17.00

1.18.00

"1.19.00

Armour material & shape

Outer sheath material & type

Over all dia of cable (in mm)

Guaranteed valU€ of minimum
oxygen index of outer sheath

Maximum acid-gas generation
by. weight (%) of outer sheath

Smoke Density rating of outer sheath

. .
... ~:; ..... ,"' .'" _. ~ -.-' .. '~.' -.

)'!

··r
... J ; .

il

···:i····~ ~ ..
'~'

.':

i... :'; + .
..',

< I •... :' ~ .

......................

...... - '" ~

--., -
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DB4

CABLING EARTHING, AND'
LIGHTNING PROECTION
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•••
.!e

Clause No. CABLING EARTHING AND LIGHTNING PROTECnON

............................................................
(Bidders Name)

•

,

1.09·00

'1.01.00

1.02.00

2.00.00

2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

3:00.00

3.01.00

3.02.00

.3.03.00

3.04.00

4.00.00

4.01.00

4.02.00

4.03.00

4.04.00

CABLE SUPPORT SYSTEM

Cable Trays, Fittings & Accessories

Makers, Name, Country of
manufacturer

Type &. Material of cable tray

Conduit Pipes & Accessories

Makers Name and Country of
manufacture

Material

Crass of duty

Type of Coating

Applicable Standard

Junction Boxes

Maker's Name and Country of

manufacture

Material

Applicable Standard

Degree of Protection

Cable Glands

Maker's Name and Country of

manufacture

Type of cable gland

Applicable Standard

Material

.. ~ - .-- ~. .. .. . .. - ..

.............................

..............................,

•.••••••••••••••• 1•••••••••••

............................

. ~ " , .

.... , ~ .
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Clause No.
. . .

CABLING EARTHING AND LIGHTNING PROTECTlON

..,- 0 ••• - - •• ~ •••••••• 0_ _ .

(Bidders Name)

Material

Earthing System

Applicable Standard

Cable lugs & Terminals

...... ~ .. '.' , .

....... :- .,

................................

Size

LT

Material

(ii)

Equipment· earthing

(i)

ii)

i)

Makers Name & Country of
Manufacturer

l

5.00.00

5.01.00

l
5.02.00

5.03.00

~~.

., )
! 6.00.00

.\-

l
iii) Applicable Standard

. . ........ : .

7.00.00 Lightning Protection System

Applicable Standard .

ii) Size & material for Air termi·
nation and down conductor

L I 8.00.00 Cable JointingfTermination Kits

(a) Makers N~me & Country
of Manufacturer

(b) Type of System

(i) Termination HTIL.T.

(ii) Joints H.TJL.T.

(c) Outdoor/Indoor
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CABLING EARTHING AND LIGHTNING P~OTECTION

. .

I

(Bidder's Name)

,
.'

(c) Catalogue and indicative
sketch attach as annexure No.

Cable Tray Support System
r

(a) Maker's Name, Country
of Manufacturer

(b) Type & Material of cabfe
tray support system

..

Clause No.

9.00.00

,.
'~

..--,
--.--, )

- )

'..~.
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DB6

MOTORS
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Clause No. MOTORS

MOTORS
(To be filled in for each type & rating)

~ I ...., , : , .
! (Bidder's !,Iame)

Equipment

Manufacturer & country of origin1.QO.QO

2:00~00

3.00.00 (a)

(b)

Motor .type (Squirrel cagel
slipringlDC etc.)

Type of duty

4.00.00

5.00.00

Frame size &. type designation

Applicable standard to which
motor confums

..... :" ; .

---::----

.6.00.C'G (a) wtTettler m<J1O( is fiame prooi YesINo Yes/No

.JJra. )--y ,
.I

7.00.00

8.00.00

9.00.00

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

Standard rating at 5.QOdeg.C
ambient t9mperature

Max. power input to the driven
equipment at design duly
point (K'N)

Max. power input to the driven'
ec;uipment over entire operating
range. (KW) (For HT motors only)

........................ : .

......, .

.(i)

(ii)

At rated speed

At 103% speed

10.00.00 Rated voltage & frequency ................................

Stator windinginsulaUon

-
-;~

11.00.00

(a)

(b)

(e)

Class & type

Tropicalized

Temperature rise over
specified ambient of 50°C

.................... ~ ..
I

Page No. 124 of 130



Clause No.

15.00.00 Starting OJrrent at

12.00,00 Direction of rotation as
viewed from non-:driving end

Min. permissi:>le starting voltage

16.00.00 Torques (k~meter) at

. -::--

................... .; .

I....... , .

. l.. : ················ .
(Bidder's Name)

,...................! .

.. ~ "" .. " ..

.OJ'' -:-•••••.•.....

............................
, ,

.. ··~ ·.. '··l..........
"'0 ' ~ • ......... ": .,

MOTORS:.

Type of enclosure and method
of cooling

Degree of protection

(a)

(b)

Rotor insulation

(a) Starting

(b) PuD-up

(c) , PuI-out

(d) ,Rated torque

{e) Accelerating torque at Min.
permissible voltage

Paint Shade . .'.

Type of ronstruction of rotor

Number of permissible stalts
from hot condition'

Enclosure

,1000/0 vottage,

13.00.00 Full load aJrrent at rated
,voltage &' frequency

14.00.00 Power factor at rated load

Rated speed

Efficiency at design duty point
(without ,ve tolerance)

r-------l_~& J 00% full load

..
,-
!t
~

17.00.00t.
18;00.00

'~J'
)

19.00.00
..-

ell
20.00.00

21.00.00

~'--
~

22.00.00• 23.00.00

;;

•
W-
~.

"~..
'--,-­
'~

,-
~

•••
- I
19i
"",tr.•
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, .

,.-

Clause No.

24.00.00

25.00.00

26.00.00

27.00.00

MOTORS

Power factor at design duty point

Type of mounting

Type of terminal box for stator leads

Bearing type

(i) DE

(ii) NDE

...........................................................

(Bidder's Name)
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TITLE 

MOTOR

DATA SHEET - C 

SPECIFICATION NO.  

VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 29/08/2005 
SHEET 1       OF 1

NAME OF VENDOR 

                 SEAL 
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 

III

2
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TITLE 

MOTOR

DATA SHEET - C 

SPECIFICATION NO.  

VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 29/08/2005 
SHEET 2       OF 2

NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

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 

III
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SCHEDULES 
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   TITLE            SPECIFICATION NO. PE-TS-323-502-A001 

   TECHNICAL REQUIREMENTS        VOLUME     III  

              FOR          SECTION  

     PASSENGER ELEVATOR         REV  0 DATE   18-Jan-12 

     2 X 200 MW TISHREEN TPP EXTENSION    SHEET     1 OF 1 
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TECHNICAL DEVIATION / PRE-BID CLARIFICATION SCHEDULE 
 
 

S. No. Section/Clause/ 
Page No. 

Description of 
Deviation/Pre-Bid 

Clarification 

Reason/Clarification 
Required 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 
 
The bidder hereby certifies that above mentioned are the only deviations from the technical specification for the 
subject package. 
 
 
 

SIGNATURE : _____________ 
NAME  : _____________ 

DESIGNATION : _____________ 
COMPANY : _____________ 
DATE  : _____________ 

 
COMPANY SEAL 
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