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SCOPE OF ENQUIRY/INTENT OF SPECIFICATION 
1.1 This specification includes, but not limited to design, engineering, material selection, manufacturing and 

assembly, inspection, testing at manufacturer's works, packing, forwarding and transportation to site, 
unloading, storage & handling at site, erection, commissioning and final load test at site of Two (2) no. 
105/25T capacity double girder EOT Crane and necessary accessories including supply of 
mandatory spares. 

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

1.3 It is not the intent to specify herein all the details of design and manufacture. However, the equipment 
shall conform in all respects to high standards of design, engineering and workmanship and shall be 
capable of performing the required duties in a manner acceptable to purchaser who will interpret the 
meaning of drawings and specifications and shall be entitled to reject any work or material which in his 
judgement is not in full accordance herewith. 

1.4 The extent of supply under the contract includes all items shown in the drawings, notwithstanding 
the fact that such items may have been omitted from the specification or schedules. Similarly, the 
extent of supply also includes all items mentioned in the specification and /or schedules, 
notwithstanding the fact that such items may have been omitted in the drawing.  

1.5 The general term and conditions, instructions to tenderer and other attachment referred to 
elsewhere are made part of the tender specification. The equipment materials and works covered 
by this specification is subject to compliance to all attachments referred to in the specification. The 
bidder shall be responsible for and governed by all requirements stipulated herein.  

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

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

1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed schedule; 
otherwise, it will be presumed that the vendor's offer is strictly in line with NIT specification.  

1.9 In case all above requirements are not complied with, the offer may be considered as incomplete 
and would become liable for rejection.  

1.10 Unless specified otherwise, all through the specification, the word contractor shall have same 
meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean   BHEL and 
/or customer including their consultant as interpreted by BHEL in the relevant context.  
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1.11 The standard quality plan is included in this specification to enable the bidder to understand the extent of 

inspection and testing requirements to execute this job. The successful bidder has to follow the quality 

plan as minimum requirement during manufacturing and testing. 

1.12 Other requirements  
Successful bidder shall furnish detailed erection manual for each of the equipment supplied under 
this contract at least 3 months before the scheduled erection of the concerned equipment / 
component or along with supply of concerned equipment / component whichever is earlier. 

Document approval by customer under Approval category or information category shall not absolve 
the vendor of their contractual obligations of completing the work as per specification requirement. 
Any deviation from specified requirement shall be reported by the vendor in writing and require 
written approval. Unless any change in specified requirement has been brought out by the vendor 
during detail engineering in writing while submitting the document to customer for approval, 
approved document (with implicit deviation) will not be cited as a reason for not following the 
specification requirement. 

In case vendor submits revised drawing after approval of the corresponding drawing, any delay in 
approval of revised drawing shall be to vendor’s account and shall not be used as a reason for 
extension in contract completion.  
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VOLUME - IIB 

SECTION – C 

SPECIFIC TECHNICAL REQUIREMENTS
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1.0.0. SCOPE OF WORK  
1.1.0. SUPPLIES  

1.1.1. Equipment and services to be furnished by the bidder for the EOT CRANES with 

accessories as per the details given in the technical specification and data sheet A. 

Any equipment / accessories not specified in the specification but required to make 

the EOT cranes complete and efficient operation shall also be under the bidder’s 

scope of work. 

1.1.2   Compliance with this specification shall not relieve the bidder of the responsibility of  

          furnishing material and workmanship to meet the specified working/duty conditions. 

Crane shall include but not be limited to the following: - 

a. Bridge girders 

b. End carriages with wheels 

c. Crab  

d. CT/ LT drive arrangement 

e. All electrical equipments including cables and panels. 

f.  PVC insulated shrouded bus bar DSL 

g. Earthing arrangement. 

h. Initial fill of lubricant . 

i. Painting of cranes and accessories. 

j. Temporary cables for operation od crane during erection stage of the plant 

(Half the baylength + 25m) 

k. Rail   

l. Maintenance tools & Tackle 

m. Erection & Commissioning spares 

n. Mandatory spares 

o. Operator’s cabin 

p. Isolating switch in enclosure at operating floor for disconnecting supply to 

DSL while maintaining the crane. 

1.1.4 Maintenance Tools and Tackles 

A complete unused new set of special purpose tools, tackles and accessories along 

with detailed instructions and maintenance manual for the crane shall be supplied. 
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Each tool and wrench shall be stamped so as to be identified, easy for its use. The 

tools shall be supplied in steel toolbox and with a copy of instruction manual. The 

items supplied shall be of the best quality and specially protected against rusting in 

tropical climate and minimum the following shall be provided.

S-No.    Description      Qty.  
1 Complete set of ring spanners          1 Set 

  (Indicate the sizes offered)  

2 Complete set of screwdrivers    1 Set 

 (Min. 6 Nos., Indicate the sizes) 

3. Adjustable Spanner     1 No.  

4. Insulated plier       1 No. 

5 Wrench spanner      1 No. 

6. Grease Gun       1 No. 

7. Oil Gun.      1 No.  

8. Hand Lamp.      1 No. 

9 Line tester       1 No.  

Note: - One set of tool and tackles with O&M manual in the toolbox shall be supplied.

1.1.5 Mandatory Spares    

A complete unused and new set of Mandatory Spare parts shall be supplied. The 

items supplied shall be of the best quality and specially protected against rusting in 

tropical climate. The minimum requirement of mandatory spare parts is listed in 

Annexure –II section-C, volume II-B of this specification.   

 1.1.6  Erection and Commissioning spares 

 The Bidder shall also supply erection & commissioning spares along with his main 

  equipment as per his experience, for replacement of damaged or unserviceable parts 

during the execution of the project at site, to avoid delay in the project schedule. This 

shall form part of the main equipment supply. The Purchaser shall retain the unutilized 

commissioning spares. The initial fill of lubricants, oil etc. shall also be supplied by the 

bidder. 
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 Note:  
Any Erection and Commissioning spares, if required over and above quoted items, the 

same shall be supplied by the vendor without any commercial implication to the 

purchaser 

1.2.0 Services to be provided by the bidder 
1.2.1. Packing, forwarding and transportation to site, storage and handling at site. 

1.2.2. Arranging test load at site 

Collecting the test load at site within a radius of 1 KM from owner’s storage to final 

testing bed of crane shall be under bidder’s scope of work. Test load in the form of 

rolled steel, plates, girder, angle etc., as available at the site shall be made available 

by the purchaser. The test load shall be put back to the place from where it was lifted 

by the vendor, after the load testing. Load testing sling , cradles and any other item 

required by the vendor during the load testing shall be arranged by the vendor at no 

extra cost to the purchaser. Slings & cradles will be allowed to be taken back by the 

vendor, after completion of the test at site.  

1.2.3   Erection and Commissioning 

1.2.4   Functional/Demonstration test 

1.2.5 Operation & maintenance 

1.2.6   Obtaining clearance and acceptance certificate from the concerned competent 

authority after site test. Necessary fees/expenditure as required shall be borne by the 

supplier. 

1.3.0.  Inspection and Testing  

1.3.1. Inspection and testing at Manufacturer’s works  
Copy of documents approved with stamp and signature (one set) shall be available at           

the place of Inspection. This is to be ensured by supplier. 

 Shop inspection and tests will include but not limited to the following –  

A. STAGE INSPECTION.  
i) Identification, co-relation and verification of material test certificates for the important 

components like girders, major load carrying components, cross head, hooks, gears, 

shafts, wheels, wire rope drum, wire rope etc. In absence of Original copy of Mill 

Test Certificates/ photocopy certified by Mill in original, check test to be carried out 
Page 8 of 187
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and original test certificates to be furnished for each heat/ thickness. For other 

components supporting test certificates or random check tests shall be conducted / 

furnished. All test certificates shall be in original and legible. Photocopies certified by 

Mill/ manufacturer of raw material used, are acceptable. 

For tensile testing of hooks/ forgings, samples shall be drawn from the full cross 

section of the shank diameter of hooks/ forgings Samples forged to reduced cross 

section for testing purposes is not acceptable. Hooks shall be manufactured from 

Blooms, billets, rounds by forging with forging ratio of at least 3:1. Hooks 

manufactured from plates are not acceptable.
ii      Welding procedures and welders shall be qualified as per ASME Sec IX . Only 

qualified welders shall be employed on the job. 

iii 100% radiography of tension zone & 25% radiography of compression zone on butt 

welds of load bearing members shall be carried out with acceptance norms as per 

ASME Sec VIII Div.1 UW 51. DP test of all butt welds shall be carried out as per

ASTM E 165/ ASTM E 109 with acceptance norms as per ASME Sec VIII Div.1 

append.8. Radiographs shall be inspected to a sensitivity of 2%.

iv For fillet welds visual inspection on all welds. Die- penetration test  (DPT) for fillet 

welds in the load bearing members as per ASME-165/ASTME 109 and acceptance 

norm as per ASME section VIII Div. 1. 

v Ultrasonic test on forgings and casting of critical components like cross head (hook 

suspension block), Hooks, Shafts, Axles, Gears, Wheels, Pulleys etc. Ultrasonic test 

on forgings shall be carried out as per norms given below. UT shall be carried out in 

Proof machined condition (single diameter/ Flat surface without steps, keyways, teeth 

cutting or other profile machining which can create difficulty in ultrasonic testing). 

Components shall be identified with Heat number and serial number by punching). 

Hardening operation shall be carried out prior to Ultrasonic testing.  

Unacceptable defects in forgings are as given below: 

1. Cracks, flakes, seams and laps 

2. Defects giving indication larger than ‘4 (four) mm diameter equivalent flaw’ 

except for wheels for which Defects giving indication larger than ‘6 (six) mm 

diameter equivalent flaw.’ 
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3. Group of defects with maximum indication less than that from a 4 mm dia         

equivalent flaw which cannot be separated at testing sensitivity if the back echo 

is reduced by 50% except for wheels for which Group of defects with maximum 

indication less than that from a 6 mm dia equivalent flaw which cannot be 

separated at testing sensitivity if the back echo is reduced by 40%. 

4. Defects giving indication of 2 to 4 mm dia. equivalent flaw, separated by a 

distance less than 4 (four) times the size of the larger of the adjacent flaws 

except for wheels for which Defects giving indication of 3 to 6 mm dia. Equivalent 

flaw, separated by a distance less than 4 (four) times the size of the larger of the 

adjacent flaws Ultrasonic test on Castings shall be carried out as per ASTME 

609. 

Wherever, the Quality plan calls for witness of Ultrasonic test by BHEL or BHEL’s 

representative, the material shall be offered for UT in proof machined condition 

as stated above and hard stamping and subsequent stamp transferring by BHEL 

shall be followed at subsequent stages to ensure trace ability.                  

vi.  Dye penetration check/ Magnetic particle check on surfaces subjected to hardening 

process as per ASTM E 165 / ASTM E 138 respectively with acceptance norms as per 

ASME Sec. VIII Div.1 append.7 for DP check and ASME Sec. VIII Append. 6 for 

Magnetic particle check. 

vii. Gear boxes shall be checked at No load for backlash, tooth contact, noise and 

vibration as per Procedure No. PEM (Q)/001 enclosed (attached after Section C) 

viii. Test certificates shall be furnished for verification of Type tests including

environmental tests - for electrical and electro-mechanical items. If Type tests for 

items with similar / identical construction are not available, arrangement shall be 

made to conduct the same in the presence of BHEL/ Customer’s representative (as 

required). Type test Certificates shall be considered valid if the date of test is within 

previous five years of the date on which ordered items are offered for inspection/ 

verification 

Ix   Acceptance and routine tests (HV and insulation) for all electrical and electro-

mechanical components and system as per governing specification 

x. Functional and simulated operation test, sequencing, interlocks, safety, protection and 

alarm system shall be carried out for Control Panels. Test on CRANE / CRAB motors 
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and other mechanical, electrical, electromechanical as per BHEL technical 

specification and / or as per applicable code. 

B. FINAL INSPECTION- Testing At Works. 
Cranes shall be completely assembled at manufacturer’s works to check the 

misalignment of gears, shafts and other items. Gears shall be run idle for at least 4 

(four) hours. Following minimum tests shall be conducted on the crane at the works of 

the manufacturer: 

 a) Deflection test of bridge girder at rated load. Crane shall rest on centerline of LT 

wheels. 

b) Load test and Overload test (running of CT and Hoisting mechanism at 125% of the 

rated load). Capability of crane to lift the overload from mid-air shall be 

demonstrated.      

 c) Electrical tests for brakes, panel, electrical equipments etc as per IS - 3177  

 d) All Other tests as per IS-3177.
Based on the Quality Plan and witness stages of BHEL & customer, supplier shall submit 

an inspection plan. 

Note: Refer annexue-III, section-C, volume II-B for “Shop test Procedure for 
Load/Overload testing of T.G. Hall EOT cranes at Manufacturer’s  Works. 

1.3.2 Testing at site 
a) All the tests as mentioned against S.N. 1.3.1 (B) above. 

b) Speed test at rated load for hoisting / CT and LT mechanism. 

c) Brake test. 

d) Any other test as per IS-3177  

e) The test shall be carried out with actual panel etc. 

1.4.0. PAINTING & COLOUR SCHEME 

Bidder to refer ANNEXURE-IV ,SECTION –C VOLUME II B 
2.0.0. Works Excluded 
2.1.0  The purchaser shall provide one (1)/ two (2) no. 415V, 3 phase, and 50Hz. 4 wire 

Neutral solidly grounded power feeder at any point in the bay or in the middle of the 

bay as specified in the Data sheet A. Bidder shall provide main isolating switch / 

change over switch at 1.5 M above the operating floor level and cable required from 

isolating switch to DSL. 
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           Any other supply required by the bidder shall be arranged by the bidder using suitable 

transformer as per the specification.  

3.0.0. Number of drawing and documents for submission                
           The number of prints / copies required for various drawing and documents are listed 

in Annexure –V, section-C, volume II-B of this specification.  

4.0.0. Deviations
If the offer submitted has got any deviation from the technical stipulations in the tender 

document, bidder shall tabulate the same in the format of  “ Schedule of Deviations” 

attached in the section D, volume II-B, furnishing full particular of such deviations. 

Deviations are to be furnished with mention to specific clause number (reasons / 

explanations for such deviations shall be furnished). Notes / comments etc. is not 

acceptable. If there are no deviations from the tender document, bidder shall furnish 

NO DEVIATION certificate.

5.0.0. Functional/Demonstration tests  
EOT crane along with its drives, controls and other accessories shall be checked for 

the rated capacity against the rated speed of motions and for the service conditions 

specified. 

The bidder shall have the full responsibility for the safe and efficient operation of the 

crane with associated accessories as a single unit. If the shop/site performance tests 

indicate the failure of any of the components to achieve the desired performance, the 

deficiency shall be made good at bidder’s cost. 

Functional/Demonstration shall be carried out each time after the rectification 

/modification is carried out. 

Demonstration test of the crane shall include load tests and speeds in various motions 

at bidder’s works as well as site. 

6.0.0. Makes of Sub - Vendor items 
           Makes of bought out items as per Annexure-I, section C, volume II-B of the 

specification is for reference only. Sub vendor list shall be subject to customer 

approval and same shall not have any impact on manufacturing, delivery schedule 

and cost of the crane. 

7.0.0. Drawing & Documents to be attached with Tender:- 
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Refer Annexure-VI 
8.0.0 Parameter and tolerances for structural assembly is as per the relevant standards.

9.0.0 Special technical requirement of electrical

DSL is to be sized considering maximum length from changeover switch and with a 

margin of 10% over load requirement.  The DSL shall be designed to limit voltage 

drop at motor terminals within 3% for single length. The voltage drop in the power 

cable i.e. from changeover switch to DSL is also to be considered along with voltage 

drop in DSL and cable sizes shall be selected accordingly. Further DSL shall be sized 

to cater load requirement of both the cranes. Also, isolating switch / changeover 

switch shall be sized to take care of load of both the cranes. Suitable guards of MS 

sheet to live electrical wiring down shop leads shall be provided. 
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Bridge and Trolley 
wheel assy 

Checking for wear, flat spots and cracks in 
flange.  Ensure drive wheels are of the same 
diameter.

Runway Checking alignment and elevation of gantry 
track.  Checking rail clamp bolts.

Machine Bolts Checking all foundation bolts of Electrical and 
Mechanical equipments for tightness.  

Structural Bolts Checking for tightness.  They should also be 
checked after the first month of operation.

Flexible Couplings Checking pins and teeth for wear, cleaning and 
greasing.

Cross-shaft
Plummer Blocks 

Dismantling cap.  Cleaning and checking oil 
seals and to be packed with fresh grease. 

Trolley Collectors Checking of cable trolleys / cabling / chain.  
Ensuring connection of trolley wheels is kept 
through entire length of span.

Brakes All Brake assembly will be checked for loose 
connection, earthing connection, linings for 
wear, leakages and adjustments to ensure 
brake is not rubbing the brake drum during 
operation.  Greasing pins and operation 
adjustment of brakes.

Resistor
Connections

Checking, tightening connections at grid joints 
and at cable terminations.

Control Station Clean out control cabinets. Checking of all 
connection at push buttons, master controllers 
contact tips, cams and terminals.
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Control Panels All Control Panels will be checked for loose 
connection and cleaning the contactor contacts, 
if required will be replaced.

Electrical Motors All motion motors connection will be checked 
for loose contacts in terminal box loose 
crimping of wire lugs, loose contacts on slip ring 
assembly with carbon brush.  Earthings 
connection with motor.

Safety Switches All limit switches will be checked for desired 
operation and limits.  Emergency switches will 
be checked.

Main Collectors Checking of worn collector shoes, sag in main 
runway wiring, ensuring contact is kept through 
entire length runway properly.  

Electrical
connections

Checking throughout electrical equipments for 
loose connection such as selector switches, 
junction boxes, min isolator switch etc. 

Lubrication All gear box and thrusters’ oil level will be 
checked.  All bearings, couplings’ grease will be 
checked.

Testing After completion of checking and required 
rectification, trolley will be checked for idle 
operation, for brake operation, limit switch 
operation & safety switch operation.  All motor 
currents will be checked on no load. 

��/ ��""�%��2�%��0�!��'" �#�������� ��'�����'�""(�

Gear Boxes Oil seals will be checked, if required will be 
replaced.  Gear and pinion teeth will be 
checked.  Drain the oil cleaning gear box and 
refill fresh oil. 

Motor All motors’ insulation test and meager test will 
be carried out. 

Resistance Box All resistance boxes’ step resistance value will 
be checked. 
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       TECHNICAL SPECIFICATION FOR CWPH    

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)           

Spec. No. PEM(Q)/001 
Page 1 of 4

Section –C , Date

PART OF SPECIFICATION NO PE-TS-402-501-A001 
1.0.0 Scope: Acceptance Norms for Crane Gear Boxes

1.1.0 This procedure lays down the Acceptance norms for the Gear boxes for EOT crane. 

This standard also covers vertical gear boxes. 

Reduction Gears shall be tested for reduction ratio, backlash & contact pattern. Gear 

Box shall also be subjected to No load run test to check for oil leakage, temp. rise, 

noise and vibration. 

2.0.0 The following dimensions shall be checked: 

2.1.0 i. Diameter and keyway dimensions of input and output shafts. 

ii. Projection of input and output shafts beyond foundation holes and Centre lines 

of gear box. 

iii. Centre distance between input and output shafts. 

iv. Centre Height. 

v. Distance between foundation holes with respect to center line of the output 

shaft and distance of foundation holes from center line of the gearbox. 

vi. Overall dimensions 

3.0.0 Backlash 

3.1.0 The back lash shall be checked by dial gauge preferably (refer Figure –1). Lead wire 

may be also be used but final decision in case of dispute shall be taken by using dial 

gauge. The backlash shall be within the limits specified in the drawing. If the value of 

the backlash allowed is not specified in the drawing, the allowed backlash shall be a 

given in Table-1 

4.0.0 Area of Contact: 

4.1.0 Area of contact shall be taken by applying Prussian blue. The contact area shall be 

within the limits mentioned below (refer Figure –2) 

For final stage of Hoist gearing: 

h / H shall be more than 30% 

(a – c) / b shall be more than 40% 

For all other gears: 

h / H shall be more than 40% 

(a – c) / b shall be more than 50% 

5.0.0 Running Test 

5.1.0 The gear boxes shall be run under no-load condition at the rated speed for minimum 
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Spec. No. PEM(Q)/001 
Page 2 of 4

Section –C , Date

PART OF SPECIFICATION NO PE-TS-402-501-A001 
four hours in each direction and the following are to be checked: 

i. All bolts at the joints remain tight 

ii. All gear mesh lines are getting enough lubrication 

iii. All bearings are getting enough lubrication 

iv. Bearing temperatures after running for four hours shall not exceed 50 deg. 

Centigrade or 15 deg. centigrade above ambient whichever is higher. 

Temperature shall be checked after every hour. 

v. Vibration : Maximum limit 125 microns (peak to peak)  

vi. Sound: The gearbox shall not emit unusual sound as obtained under 

conditions of hard meshing, high spots etc. Maximum sound level shall be 85 

dBA at a distance of 1000mm and 91 dBA at a distance of 300 mm. 

vii. There shall be no Oil leakage at parting lines, bearing housings or inspection 

covers. 

6.0.0 General

6.1.0 In addition to the above specific points, the following general points shall be ensured: 

i. Inspection pockets are provided as required. 

ii. Gear box casings are provided with at least two fit bolts/dowels at the parting 

line. 

iii. Dip sticks with minimum / maximum level markings are provided. 

iv. Drain plugs are provided at convenient locations preferably at vertical wall of 

the housing. 

v. Breathers are provided. 

vi. Lifting lugs or eye bolts ar provided as required. 

vii. Wherever bearings have splash lubrication, oil retainers are provided. 

viii. Gear boxes are painted as per specification outside and inside. Inside surfaces 

shall be painted with Oil proof paint. 

ix. In case of vertical gear boxes having more than two stage reduction, forced 

lubrication is also provided. 

Name plate should provide information eg. Ratio, KW rating, Bearing details and 

manufacturers name. 

Page 17 of 187



       TECHNICAL SPECIFICATION FOR CWPH    

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)           

Spec. No. PEM(Q)/001 
Page 3 of 4

Section –C , Date

PART OF SPECIFICATION NO PE-TS-402-501-A001 
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Section –C , Date

PART OF SPECIFICATION NO PE-TS-402-501-A001 
Table-1

Backlash for Gearing specified by module 
(Clause 3.1.0) 

Centre distance in mm Tolerances in microns 

Above Upto Minimum Maximum 

For gears other than 
Drum gears 

For Drum gears 

For all modules
1 to 50 

For all modules
2.5 to 50 

- 50 85 240 280 

50 80 105 320 380 

80 120 130 360 420 

120 200 170 470 530 

200 320 210 540 640 

320 500 260 660 740 

500 800 340 820 880 

800 1250 420 970 1040 

1250 2000 530 1200 1280 

2000 3150 710 1500 1670 

3150 5000 850 1810 1980 
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ANNEXURE-I 

MAKES OF SUB VENDORS ITEMS 

S.N. ITEM MAKES 

1.0 STEEL SAIL / IISCO / TISCO / JINDAL/ESSAR/ISPAT 

2.0 HOOKS KARACHIWALA / HARMAN MOHTA 

Steel Forging & Engg. Co., Kolkata/  SIMRITI FORGING 

3.0 GEAR COUPLINGS ALLIANCE / HICLIFF / OEM/SAHARA/NUTECH 

4.0 WIRE ROPE USHA MARTIN / BOMBAY WIRE ROPES / /FORT 

WILLIAMS / UNITED WIRE ROPE / Bharat Wire Ropes. 

5.0 BEARINGS SKF/ FAG/ TATA/ NORMA / NBC/ZKL 

6.0 MOTORS SIEMENS / NGEF/ CROMPTON / KIRLOSKAR / BHARAT 

BIJLI / ALSTOM / ABB ( NGEF UPTO 15kW only) 

7.0 BRAKES STROM CRAFT/ ELECTROMAG /SPEED-O- CONTROL 

8.0 CONTACTOR SIEMENS / L&T /TELE MECHANIQUE / BCH  

9.0 OVER LOAD RELAYS SIEMENS / L&T / TELE MACHANIQUE / ABB 

10.0 HRC FUSES SIEMENS / L&T/ ENGLISH ELECTRIC / GE Power 

11.0 ISOLATING SWITCH SIEMENS/ L&T./ GEC A / CONTROL  & SWITCH GEAR 

12.0 SWITCH FUSE UNITS SIEMENS/ L&T/ CONTROL/ & SWITCH GEAR/ GEC A

13.0 TIME DELAY RELAYS SIEMENS/ L&T/ ABB/ BCH/ GEC A /TELEMECHANIQUE 

14.0 TRANSFORMERS INDCOIL / LOGICSTAT/ KAPPA / AUTOMATIC 

ELECTRIC / SILKAAN ELECTRIC MFG. CO. LTD. / 

SOUTHERN ELECTRIC 

15.0 BULB & FLOURESCENT

TUBES/FITTINGS

PHILIPS/ BAJAJ/ CROMPTON 

16.0 CABLE LUGS (HEAVY 

DUTY) 

DOWELLS / UML ENGINEERS, KOLKATA/JAINSON 

17.0 HOOTERS BEACON / OSC/TARGET / KHERAJ 

18.0 LIGHTING SWITCHES ISI MARKED  

19.0 CABLES 

a) Power Cables Nicco / Universal / Incab / Torrent / CCI / ICL / 

Radiant/POLYCAB 

Control cables Nicco / Universal / Incab /  Delton / Finolex / Torrent / 
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b) CCI / ICL / Radiant  

c) Trailing Cables Nicco / Universal  

20.0 Cable gland COMMET / SUNIL&CO. / ARUP ENGINEERING 

21.0 PUSH BUTTONS SIEMENS / L&T / BCH 

22.0 Limit Switches Speed-o-control / Electromag 

23.0 Master Controler Speed-o-control / Electromag

24.0 Safety switches Alsthom / L&T / Siemens 

25.0 Pendent Push button 

station 

OEM 

26.0 Indicating Lamps Tecknic / BCH / Siemens / Standard/Telemechanique 

27 .0 MCB MDS / Indo Copp / Standard/Siemens/L & T 

28.0  Panels OEM 

29.0 Resistance boxes OEM 

30.0 Fire Extinguishers BSI Approved Makes 

31.0 Insulators & Copper 

Conductors 

BHEL approved make 

32.0 CASTING KOLHAPUR STEEL / GNAT FOUNDARY / KIRTI 

ALLOYS 

33.0 VVVF YASKAWA (L&T) / ABB / SIEMENS/SCHNIEDER 

34.0 Shrouded DSL Susheel/ Stromag 

 

 

Note:  

1. All the trailing cables shall be sourced from only one sub-vendor from the list 

2. Make is indicative, subject to customer’s / consultant approval during detail 
engineering. Acceptance/non acceptance of same shall not have any impact on 
manufacturing, delivery schedule and on cost of the crane/s. 
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Annexure II

MANDATORY SPARES PARTS TO BE SUPPLIED ALONG WITH E.O.T.CRANE 
(Quantity indicated is for each type / size /rating) 

�

�

5� SPARES�–�EOT�Crane�&�Other�Hoisting�&�Handling�
facilities�

�� ��

5.1� EOT�CRANE� �� ��

1.��� All�bearings�used�in��all�Gear�Boxes�of�the�crane� Set� 1�

2.��� Main�Hook�Bearings� Set� 1�

3.��� Aux.�Hook�Bearings� Set� 1�

4.��� Bearings��of�LT�Wheels� Sets� 1�

5.��� Bearings��for�CT�Wheels� Sets� 1�

6.��� Brake�lining�with�rivets�for�each�size�of�brake�used�in�the�
crane�

Pair�of�
each�size�

1�

7.��� Brake�shoes�with�lining�for�each�size�of�brake�used�in�the�
crane�

Pair�of�
each�size�

1�

�

�

�

1� “One�(1)�Set”�and��“One�(1)�set�of�each�type�&�size”�is�defined�as�100%�requirement�for�one�
electric�hoist�for�the�entire�electric�hoist�of�similar�size�&�capacity.� � �

2� 100%�of�total�population�of�each�type,�size�and�rating�is�defined�as�100%�requirement�for�one�
electric�hoist �
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                                   ANNEXURE-III 

Procedure for Load/Overload testing of TG hall EOT cranes at Manufacturer’s Works 

Objective: To demonstrate final No load, Load, Overload, Deflection, Functional tests of 
assembled crane for the purpose of acceptance. 

Basic Assumptions / Inputs for testing at Works: 
- Actual job hook shall be used for load and overload tests for hoisting.  

- Actual ropes shall be used for load and overload testing. 

- Shop cables can be used for temporary connection for the purpose of showing 
various functional tests at shop.   

- Interlock and limit switch operation check will be shown with load for hoisting and 
CT motion. 

Procedure for Load / Overload testing: 
  The cranes shall be tested for no load ,load test & overload test at works generally 

in conformance with the IS – 3177 (latest edition). Specifically with respect to the 
load and overload testing of crane, the following tests as per the outlined 
procedures shall be done at works. 

- Deflection of the girder will be measured at SWL when the trolley with load is at the 
middle of the girder. 

- No load and full load current of the motors will be measured to verify whether it is 
as per the approved data sheet of the motor. Resisters in the circuit will be 
checked for any overheating of the element. 

- Overload relays will be checked for proper functioning. 

Hoisting & Cross Travel motions: 

        The load will be gradually raised to 125 percent of the rated capacity (SWL) with 

actual hook. The load will be lifted upward to about 1 meter height above its 

support and stop again.  Check for any undue drift in the load.  If load drifts, check 

the adjustment of brakes and repeat the above procedure.  Then lower the load to 

rest on support/ground. 

 For checking the cross travel, raise the load up to one (1) meter height above 

 supports and then move the trolley with load about one (1) meter in either direction 

of the bridge. Then lower the load to rest on support/ground.  

 Creep speed motions shall be checked over a distance of about 500 mm. 
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ANNEXURE�V�

DRAWINGS/ DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT 

The successful bidder shall submit the following drawings / documents during detail engineering for 

customer’s approval /information: 

S.N.� BHEL�drawing�No.� Title� Approval�
category�

Schedule�date�of�
submission�from�date�of�

LOI.
1� PE�VO�402�501�A001� Manufacturing�Quality�plan�including�bought�

out�items�list�for�105/25�T�TG�Hall�EOT�Crane�
crane.

A� 15�days�

2� PE�VO�402�501�A101� Data�sheet�of�105/25�T�TG�Hall�EOT�Crane�
(Double�Girder)�

A� 15�days�

3� PE�VO�402�501�A102� Data�sheet�of�motors� A� 25�days�after�approval�of�
Mechanism�Sizing�

Calculation�in�Cat�II/Cat�I.�

4� PE�VO�402�501�A103� Mechanism�Sizing�Calculation�for�105/25�T�TG�
Hall�EOT�cranes��

A� 15�days�

5� PE�VO�402�501�A104� General�arrangement�for�105/25�T�TG�Hall�EOT�
crane�������������(�Crane�No.:1�&�2)��

A� 15�days�

6� PE�VO�402�501�A105��� Crab�sub�assembly�for�105/25T�TG�Hall�EOT�
crane�(Crane�1�and�2)�

A� 15�days�

7� PE�VO�402�501�A106� Gantry�Rail�installation�for�105/25T�TG�Hall�EOT�
cranes�

A� 15�days�

8� PE�VO�402�501�A107� General�arrangement�for�PVC�shrouded�
conductor�type�DSL�for�105/25T�TG�Hall�EOT�
crane��

A� 15�days�

9� PE�VO�402�501�A108� 105�T�main�hook�block�assembly��(Crane�1�and�
2)�

I� 30�days�

10� PE�VO�402�501�A109� 25�T�Aux�Hook�Block�Assembly���(Crane�1�and�2)� I� 30�days�

11� PE�VO�402�501�A110��� LT�Drive�wheel�assembly� I� 30�days�

12� PE�VO�402�501�A111��� LT�idle�wheel�assembly� I� 30�days�
13� PE�VO�402�501�A112���� CT�Drive�wheel�assembly� I� 30�days�
14� PE�VO�402�501�A113�� CT�idle�wheel�assembly� I� 30�days�
15� PE�VO�402�501�A114� Long�travel��Machinery��Assembly�for�105/25T�

TG�Hall�EOT�crane��
I� 30�days�

16� PE�VO�402�501�A201/1� �Electrical�equpment�layout�in�cabin�for�
105/25T�TG�Hall�EOT�crane��No.��1��

I� 30�days�

17� PE�VO�402�501�A201/2� �Electrical�equpment�layout�in�cabin�for�
105/25T�TG�Hall�EOT�crane��No.��2�

I� 30�days�

18� PE�VO�402�501�A202/1��������� Schematic�circuit�diagram�of�protective�panel�
and�lighting�circuit�for�105/25T�TG�Hall�crane�(�
Crane�no�1�&�2)

A� 30�days�

19� PE�VO�402�501�A202/2��������� Schematic�circuit�diagram�of�Main�hoist�panel��
for�105/25�T�TG�Hall�crane(�Crane�no�1�&�2�)�

A� 30�days�

20� PE�VO�402�501�A202/3��������� Schematic�circuit�diagram�of�Aux.�hoist�panel��
for�105/25T�TG�Hall�crane(�Crane�no�1�&�2�)�

A� 30�days�

21� PE�VO�402�501�A202/4� Schematic�circuit�diagram�of�Cross�Traverse�for�
105/25T�TG�Hall�crane(�Crane�no�1�&�2)�

A� 30�days�
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22� PE�VO�402�501�A202/5� Schematic�circuit�diagram�of�Long�Traverse���
panel��for�for�105/25T�TG�Hall�crane(�Crane�no�
1�&�2)�

A� 30�days�

23� PE�VO�402�501�A202/6� Bill�of�material���for�Main,�Aux.�Hoist,�CT�circuit,�
LT�circuit�and�main�(Pro�)�circuit��for�105/25T�
TG�Hall��������(Crane�1�&�2�)�

A� 30�days�

24� PE�VO�402�501�A203� G.A.�of�Main�hoist,�Aux�Hoists�,�cross�
travel,long�travel�,�protective�&�transformers��
panels��for�105/25�T�TG�Hall�crane��(Crane�1�&�
2)�

A� 30�days�

25� PE�VO�402�501�A204� Cable�Schedule�for�105/25T�TG�Hall�crane� A� 30�days�

26� PE�VO�402�501�A205� Crane�contrlol�write�up� I� 30�days�

27� PE�VO�402�501�A206� Cable�size�calculation�for�105/25T�TG�Hall�crane� A� 30�days�

28� PE�VO�402�501�A251� Crane�lubrication� I� 30�days�

29� PE�VO�402�501�A252� Structural�calculations�for�105/25T�TG�Hall�
crane���

I� 15�days�

30� PE�VO�402�501�A253� Type�test�report�of�motors�above�50�KW.���������������
(�if�applicable)�

I� 15�days�after�approval�of�
Data�sheet�of�motors�in�

Cat�II/Cat�I.�
31� PE�VO�402�501�A256� �105�T�main�hook�nut�and�check�plate� A� 15�days�

32� PE�VO�402�501�A257� 25T�aux.��hook�nut�and�check�plate�� A� 15�days�

33� PE�VO�402�501�A212� Electrical�feeder�diagram� A� 25�days�
34� PE�VO�402�501�A213� Earthing�details�� I� 25�days�
35� PE�VO�402�501�A255� Painting�Schedule� A� 25�days�
38� PE�VO�402�501�A217� O�&�M�manual� I� 45�days�
39� PE�VO�402�501�A254� Mandatory�Spares�list� A� 30�days�
� LEGENDS�

�� A=�Approval�category��

�� I=�Information�category��

Notes:  

1. The above drawing list is tentative and shall be finalized with the successful bidder after placement of order. While 
some of the drawings indicated above may not be applicable, some additional drawings may also be required 
based on scope of work.  

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

3. Only manual calculation with authentic supporting literature (e.g. extracts of hand Book/ standard/codes) shall be 
acceptable. All design calculations and drawings shall be in SI system only.  

4. Bidder to note that all values/dimensions/elevations etc. without supporting back up data adopted/assumed by the 
successful bidder (during contract stage) in the design calculation/drawings shall be taken by the customer/owner 
to be correct unless they are stipulated in the specification. Any problem arising later in this regard shall be made 
good by the successful bidder at his cost and no extension of time shall be granted for the same. 

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

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

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

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

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

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

6. Drawings and documents not covered above but required to check safety of machines/ system, shall be submitted 
during detailed engineering stage without any commercial implication. 

7. All drawings shall include "B.O.M" and indicate quantity, material of construction, make along with IS/BS No., 
Technical parameters, dimensions, hardness, machining symbol and tolerance, requirement of radiography and 
hydraulic tests, painting details, elevation, side view, plan, skin section and blow-up view for clarity. 

8. All drawings shall be prepared as per BHEL's title block and shall bear BHEL's drawing No. 
9. Schedule of drawings submissions, comment incorporations & approval shall be as stipulated in the specifications. 

The successful bidder shall depute his design personnel to BHEL’s/ Customer’s/ Consultant’s office for across the 
table resolution of issues and to get documents approved in the stipulated time. 

10. Bidder to follow the following the drawing submission schedule: 
� 1st submission of drawings from date of LOI as per the submission schedule. 
� Every revised submission incorporating comments – within 7 days. 
� Bidder to submit revised drawings complete in all respects incorporating all comments. Any incomplete 

drawing submitted shall be treated as non-submission with delays attributable to bidder’s account. For 
any clarification/ discussion required to complete the drawings, the bidder shall himself depute his 
personal to BHEL for across the table discussions/ finalizations/ submissions of drawings. 
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  DATA SHEET FOR TG HALL EOT CRANE WITH VVVF DRIVES 

* Information’s are to be furnished by bidder during detail engineering stage only. 

Sr. No.  DESCRIPTION TECHNICAL PARTICULARS 

1.0.0  General 

1.1.0 Name of manufacturer *

a. EOT Crane *
b. Crane motors *
c. Runway conductors *

1.2.0 Weight of equipments 

a. Bridge assembly *
b. Trolley assembly *
c. Total crane weight *

d. Total weight of the gantry 
rail *

e. Total weight of DSL *

f. 
Total weight of all the 
equipments under this 

specification
*

1.3.0 

Design, fabrication and 
testing of the crane 

confirm to standard / 
code number 

Mechanical and Electrical as per IS: 3177-2006 & Structure 
design in accordance to IS 807:2006. 

1.4.0 Number of cranes Two (2) nos.  

1.5.0  Crane classification M5 Mechanical and M5 Electrical as per IS: 807-2006 and 
13834 (part-5)-1993 

1.6.0 Suitable for outdoor or 
indoor duty Indoor 

1.7.0 Capacity and lift 105/25T  for TG hall 
1.7.1 Main hoist 

a. Rated SWC – tonnes 105T

b. Test load SWC – tonnes Rated SWC and over load test : 125% of SWC 

1.7.2 Aux. hoists 

 a. Rated SWC – tonnes 25T

b. Test load SWC – tonnes Rated SWC and over load test : 125% of SWC 

1.8.0 Span 
32.22 m  

1.9.0 Operation from Cabin + Pendent Push Button+ Radio remote control 

2.00 CRANE 
PERFORMANCE 

2.1.0 Crane speed with full Full speed M/Min Creep speed M/Min 
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load

a. Main hoist 
1.0 0.1

(10% of main speed 
 thru’ VVVF drives) 

b. Aux. hoist 
5.0� 0.5

(10% of main speed 
 thru’ VVVF drives)

c. Trolley travel (CT) 
15.0 1.5

(10% of main speed 
 thru’ VVVF drives) 

d. Longitudinal bridge travel 
(LT) 

25.0� 2.5
(10% of main speed 
 thru’ VVVF drives)

2.2.0  Acceleration values LT motion (bridge travel) CT motion (trolley travel) 

  As per IS: 3177 As per IS: 3177 

2.3.0 Lift in Metres 

a. Main Hoist 29.5m  

b. Aux Hoist 
35.85 m  

2.4.0  Hook Approaches  

a. Main hook (cabin end) As per  Crane clearance diagram
b. Aux. Hook (cabin-end) As per  Crane clearance diagram
c. Main hook (other end) As per  Crane clearance diagram
d. Aux. Hook (other end) As per  Crane clearance diagram

2.5.0 Hand Rail Pipes 
32 mm NB Medium class of IS: 1239 having top and bottom rail 
at height of 1050 mm and 600 mm and vertical post spacing not 
exceeding 1750 mm with provision of kick plate (100 mm high 
and 6mm thick ) 

3.0.0  COMPONENT DETAILS 

3.1.0  Trolley 

The trolley frame shall be built up from heavy steel plates, 
angles and channels adequately braced to resist vertical, lateral 
and torsional strains, welded to form a rigid one piece frame. 
Alternatively, it may be of cast steel construction and should be 
covered by flooring as far as possible. On bottom of trolley 
frame, on each side a double spring bumper shall be provided 
to engage stops at each end of the bridge. 

 a. Type Fabricated 

 b. Method of fabrication Fusion welded 

 c. Material IS: 2062 Gr. A or B 

 d. 
Centre to centre distance 
of wheels (on the same 

rails) 
*

 e. 
Whether jacking pads for 
lifting trolley provided or 

not 
Yes
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3.2.0  Rope drums Main hoist Aux. Hoist 

 a. Dimensions in mm length 
and diameter (PCD) During detailed engineering During detailed engineering

 b. Material (Indicate IS) Seamless pipe ASTM -106  Gr. B or fabricated rolled section to 
IS: 2062 Gr A/B & stress relieved 

 c. Flange / flangeless Flanged 

 d. Numbers provided One for each hoist 

 e. Number of grooves * *

 f. Type of grooves Identical Right hand and Left hand 

 g. Diameter on bottom of 
grooves During detailed engineering During detailed engineering

3.3.0  Rope details 

 a. Construction  Extra flexible plough steel , 6 x 36 or 6x37 construction 

 b. Grade During detailed engineering 

 c. Standard conforming to IS: 2266 

 d. Diameter in mm * * 
 e. Breaking strength * * 
 f. Tensile designation * * 
 g. Factor of safety 5.25 as per IS 5.25 as per IS 

 h. Type of core Steel  Steel  

 i. Number of falls * *

 j Length of rope * *

3.4.0  Sheaves details Main hoist Aux. Hoist 

 a. Material Fe 410 WA IS: 2062 Gr. A or B / CS Gr. 280-520 IS: 1030 

Design as per IS: 3177- 1999 

 b. Diameter of main 
sheaves in mm on Root During detailed engineering During detailed engineering 

 c. Diameter of Equalizing 
sheaves (in mm) on Root 

Should not be less 62% of 
calculated main sheave diameter 

Should not be less 62% of 
calculated main sheave 
diameter 

 d. Type of guards provided Fabricated from rolled steel plate 

3.5.0 COUPLINGS & 
SHAFTING 

3.5.1 Coupling details (between 
motor and gear box) Main hoist Aux. Hoist Cross Travel Long Travel

a. Type Flexible shock absorbing coupling excepting pin bush type
b. Size & Torque rating * 

c. Guards and enclosures  Provided 

d. Coupling material and 
hardness 

All couplings shall be of cast, wrought or from forged steel, tooth 
portion to be heat treated to hardness HB241-280 
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3.5.2 
Coupling details 

(between gear box and 
wheels) 

Cross Travel (CT) Long Travel (LT) 

a. Type Flexible geared type 

b. Size & Torque rating * 

c. Guards and enclosures 
provided Yes

3.5.3 
Coupling details 

(between gear box and 
rope drum) 

Main hoist Aux. Hoist 

a. Type

One of the following arrangements will be adopted for 
connecting the rope drum with the gear- box.  

1. Flexible joint, incorporating flexible geared coupling 
housed within the drum. 

2. Fully flexible geared coupling between the drum & 
gearbox. 

b. Size * 

c. Guards and enclosures 
provided Yes

3.5.4  Shafting (Output) Cross Travel Long Travel 

a. Diameter in mm * * 
b. Factor of Safety As per IS: 3177-2006 

c. Number of support 
bearings * * 

d. Type of support bearing * *

e. Arrangement of 
lubrication Grease cups / Nipple 

f. Type of lubricant Grease 

g. Max unsupported length 
of shaft in mm * *

3.6.0  Gear box details 

3.6.1  Hoist Motions MH MH Micro AH AH micro 

a. Type of mounting of gear 
box Horizontal / Vertical 

b. Classification Suitable for M5 duty 

c. Total number of 
reductions *

Thru’ VVVF 
drive 

* Thru’ 
VVVF 
drive d. Type of gears Helical / Spur Helical / 

Spur 

e. Reduction ratio *

f. 
Type of lubrication 

(grease / splash / pump 
lubrication) 

Splash Lubrication 

g. Hardness (BHN) – gear *
h. Hardness (BHN) – pinion *
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i. Difference in Gear and 
pinion hardness Min 20 BHN 

j. Materials (gear/pinions) 
Main Gears En 9/ 55C8/ IS2707 Gr. 1or 2.  Pinions En 19/EN 
24.  
Hardness conforming to IS: 3177 (latest edition) 
Gears to be hardened, tempered & heat treated as per  IS 4460

k. Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved 

l. Noise level 85 db NA 85 db NA 
m. Standard conforming to IS: 4460 / AGMA 

3.6.2 Travel Motions CT CT micro LT LT micro 

a. Type of mounting gear 
box 

Vertical/ 
Horizontal NA Vertical/ 

Horizontal NA

b. Classification M5 duty 

c. Total number of reduction * 

Thru’ VVVF drive 

*

Thru’ VVVF 
drive 

d. Type of gears Helical / Spur Helical / 
Spur 

e. Reduction ratio * * 

f. 
Type of lubrication 

(grease / splash / pump 
lubrication) 

Splash Lubrication 

g. Hardness (BHN) – gear *
h. Hardness (BHN) – pinion *

i. Difference in Gear and 
pinion hardness Min 20 BHN 

j. Materials (gear / pinions) 
Main Gears En 9/ 55C8/ IS2707 Gr. 1or 2.  Pinions En 19/EN 
24.  
Hardness conforming to IS: 3177 (latest edition) 
Gears to be hardened, tempered & heat treated as per  IS 4460 

k. Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved 

l. Standard conforming to IS: 4460 / AGMA 

3.7.0  Wheels details Cross travel Long travel 

a. Material forged rolled / cast steel 

b. Hardness 300 – 350 BHN 

c. Depth of hardness 10 mm (min) 

 d. Tread diameter in mm * * 

 e. Tread width in mm * * 
 f. Process of hardening Volume hardening 
 g. Type Double flanged  

 h. Numbers provided  4 nos.  16 nos. 

 i. Specification conforming 
to IS: 3177 

 j Arrangement of 
lubrication Grease 

Page 63 of 187



TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-404-501-A002 

VOLUME   II  - B 

SECTION  -C 

REV         00  DATE       

                             

PE
M

-6
66

6-
0

3.8.0  Lifting hooks MH AH 

 a. Type 
Ramshorn  shank with safety 
latch swiveling type as per 
latest edition of IS: 5749 

Plain with safety latch 
swiveling type as per latest 
edition of IS: 15560 

 b. Safe lifting capacity 105 T as per IS 5749 30 T as per IS: 15560 

 c. Material 

� Class 2 as per IS 1875:1992  (re affirmed 2004) for 

hooks conforming to IS : 5749 

� Class 1A or class 3 for hook of grades L & M 
respectively as per IS 1875:1992  for hooks conforming 
to IS : 15560 

 d. Standard conforming to IS: 5749 IS: 15560

 e. Hook can rotate Yes 

 f. Safety latch on hook 
provided Yes

 g. 
Locking device on 

swivelling hook required or
not 

Provided 

3.9.0  Buffers Cross travel Long travel 

 a. Type Spring loaded type. To be designed to bring the loaded crane to 
rest from speed of 100% of the rated speed. 

 b. Numbers provided 4 4 

 c. Details of end stop 

Mild steel, grade 'B' of IS 2062 in 100% 
  killed, normalised and ultrasonically 

  tested quality or high strength steel of IS 
  8500 as appropriate. 

3.10.0  Brakes 

3.10.1  Hoist Motions MH MH micro AH AH micro 

a Type of brake AC Electro-Hydraulic Thruster operated + DC electro magnetic

b. Diameter of brake in mm *

NA 

*

NA 

c. Torque rating Kg. M * * 

d. Number provided per 
motor  1+1 1+1 

e.

Braking capacity (% of 
torque transmitted to the 

brake drum with full 
load.)

150% 150% 

f. Braking torque actually 
required * * 

g. Material   

�  Brake liners Ferrodo liners 

�  Drum CS IS : 1030 / CL 4 IS : 1875 

�  Springs As per manufacturers standard 

h. Braking distance in mm * NA * NA 
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3.10.2 Travel Motions CT CT micro LT LT micro 

a. Type of brake (ac / dc / 
thrustor) AC Electro-Hydraulic Thruster operated + DC electro magnetic

b. Dia of brake in mm *

NA 

*

NA

  c. Torque rating Kg.M * * 

d. Number provided per 
motor 1+1  1+1 

e.
Braking capacity�(%�of�

motor�rated�torque�before�
derating)

125% 125% 

f. Braking torque actually 
required * * 

g. Material  

� Brake liners Ferrodo liners 

� Drum CS IS : 1030 / CL4 IS : 1875 

� Springs As per manufacturers standard 

� Thrusters *

h. Braking distance in mm * NA * NA 
 Storm brake 2 No's LT parking brake  (storm brake) shall be provided 

3.11.0 Drive system for 
hoisting

a.
Arrangement of drive 

from motor to rope drum 
(main) 

Through geared coupling and gear box 

b.
Arrangement of drive from 
pony motor to rope drum 

(creep speed) 
NA

3.12.0  Bearings Crane 
hook 

Trolley 
wheels 

Rope
drum

Gear 
box

Any other 
assembly 

 a. Type Antifriction ball / roller bearings 

 b. Number provided for 
each As per assembly requirements 

 c. Method of lubrication Grease lubrication with separate pumps 

 d Bearing life 10,000 working hours. 

3.13.0  Bridge girder  

 a. Type & Quantity 

Box type – 2 nos. Material: Mild steel, grade 'A/B' of IS 2062 in 
100% 

  killed, normalised and ultrasonically 
  tested quality or high strength steel of IS 

  8500 as appropriate. 

 b. Size  *

 c. Vertical Deflection Span / 900 
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 d. Type of connection to 
end carriage By fitted bolts 

 e. Width *
 f. Length *

3.14.0  Rails 

 a. Type / section Rails sections as per IS: 3443 Grade 50 C 12. Joint to be butt-
welded by thermit welding & fusion welding. 

 b. Standard conforming to IS: 3443 

 c. Weight per metre *
 d. Material 50C12 or 55C11 

 e. Top width in mm *
 f. Height in mm *

3.15.0  Type of platform 
required on the bridge Chequered plate platform 6mm thick over plain as per IS : 3502 

 a. Length� Full�span�length�

 b. 
Type�of�access�from�gantry�

girder�level�to�crane�bridge�

Rung�ladder�at�ends��from�gantry�girder�level�walkway�to�crane�bridges�

walkway�

 c. 

Type�of�access�to�

maintenance�cage�from�

crane�bridges�walkway�

Rung�ladder�

 d 
Type�of�access�to�Cabin�

from�crane�bridges�walkway�
By�Staircase��

 e Provided�at�both�ends� Yes

3.16.0  
Type of operators cabin 

 a. Type�of�construction� Closed�type,�Air�conditioned�Cabin**��

 b. 
�Area�and�minimum�clear�

height�
2500x2000�mm�with�a�head�room�of�2300�mm�

 c. Operator’s�seat� Revolving�type�

 d. 

Warning�gong�� �A� foot� operated� type�warning� gong� suspended� outside� the� cabin**�

with� control� inside� the� cabin�will� be� provided� and�an� additional� 300�

mm�dia�hand�operated�metal�gong�

 e. Position�of�controllers� In�front/�side�of�operator’s�chair�

3.17.0  End carriage span 
(wheel base) As per IS 807 (latest edition)

3.18.0  Motors 

3.18.1 Hoist Motions MH MH
micro AH AH micro
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 a. Type 

Three�phase�squirrel�
cage�induction�
motors�to�be�

operated�from�VFD�
system.�Motors�shall�
be�provided�with�VPI�

insulation�and�
insulated�bearing�on�
one�side�and�shall�be�
suitable�for�inverter�

duty

Thru
VVVF 
drive 

Three�phase�
squirrel�cage�

induction�motors�
to�be�operated�

from�VFD�system.�
Motors�shall�be�
provided�with�VPI�
insulation�and�

insulated�bearing�
on�one�side�and�
shall�be�suitable�
for�inverter�duty.

Thru
VVVF 
drive 

 b. Enclosure TEFC NA TEFC NA 
 c. Numbers furnished One per motion 

 d. Voltage, phase and 
frequency 

415V + 10%, 3 Ph, 4 wire,  50 Hz, ±5 %   Combined voltage & 
frequency variation = 10% absolute 

 e. Class of protection  IP – 55 

 f. Rated capacity (KW) 

The motor shall be suitable for 150 starts / hr and 40% CDF. 
Motor nameplate rating at 500 C shall have Motor rating will be 
calculated keeping margin of at least 15% over the maximum 
power requirement in the duty condition specified. Further, the 
hoist motors will be rated to lift 125% of the design load on the 
hook at the rated speed.

 g. Duration factor/duty 40 % CDF / S-4 

 h. Speed (rpm) *

 i. Class of insulation Class ‘F’ for sq. cage motors with temp rise limited to  
that of class B 

 j. Number of starts/ hour 150 starts / hr 

 k. Contactors for motor * 

 l. Overload protection for 
motors provided Yes

 m Space heater 
requirements For motors of rating 30 KW and above 

3.18.2 Travel Motions CT CT
micro LT LT micro

 a. Type 

Three�phase�squirrel�
cage�induction�motors�
to�be�operated�from�
VFD�system.�Motors�
shall�be�provided�with�
VPI�insulation�and�
insulated�bearing�on�
one�side�and�shall�be�
suitable�for�inverter�

duty.

Thru
VVVF 
drive 

Three�phase�
squirrel�cage�

induction�motors�
to�be�operated�

from�VFD�system.�
Motors�shall�be�
provided�with�VPI�
insulation�and�

insulated�bearing�
on�one�side�and�
shall�be�suitable�
for�inverter�duty.

Thru
VVVF 
drives 

 b. Enclosure TEFC NA TEFC NA 

 c. Numbers furnished 1 NA 2 NA 
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 d. Voltage, phase and 
frequency 

415V + 10%, 3 Ph, 4 wire, 50 Hz, ±5 %   Combined voltage & 
frequency variation = 10% absolute 

 e. Class of protection  IP – 55 

 f. Rated capacity (KW) 

The motor shall be suitable for 150 starts / hr and 40% CDF. 
Motor nameplate rating at 500 C shall have Motor rating will be 
calculated keeping margin of at least 15% over the maximum 
power requirement in the duty condition specified. 

 g. Duration factor/duty 40 % CDF / S-4 

 h. Speed (rpm) * 

 i. Class of insulation Class ‘F’ for sq. cage motors with temp rise limited to  
that of class B

 j. Number of starts/ hour 150 starts / hr 

 k. Contactors for motor * 

 l. Overload protection for 
motors provided Yes

m. Space heater requirement For motors of rating 30 KW and above 

3.18.3 Motor Duty and pullout 
torque Duty S4 and pullout torque 275% of full load torque 

3.19.0  Limit switches Main hoist Aux. hoist Cross 
Travel Long Travel 

 a. Type Rotary�gear�+�Gravity Lever�type�(one�way/�two�
way)�

 b. Number provided 1+1 1+1� 2/1� 2

 c. Rating of contacts *

 d. Material of contacts Double break Silver Cadmium 

 e. Control voltage / 
Enclosure 110�V/�IP�54

3.20.0  Power conductors 
(DSL) 

 a. Type 

LT: PVC shrouded Cu conductor bus bar.                               
CT: Flexible trailing cable mounting on retracting support        
(Festoon type) 1100V-(E) grade power & control flexible trailing, 
annealed tinned copper conductor, EPR insulated, EPR inner 
sheathed, CSP outer sheathed and shall have conductor screen 
of rubber.  Cables shall conform to IS requirements and any 
other applicable standards. 

 b. Size 
Shall be sized with a margin of 20% over load requirement. 
Voltage drop at motor terminal shall be limited to 3% at extreme 
positions of cranes. Protective cover over DSL to be provided. 

 c. Material *

 d. Numbers *

 e. Length Suitable for bay length  

3.21.0 Protective Panel 

 a. Make OEM 
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 b. Size * 

 c. Material Sheet steel 2 mm size 

 d. Numbers and location One number located in cabin 

 e. DOP IP 54 

3.22.0  Control panel 

 a. Make OEM 

 b. Size *

 c. Material Cold Rolled sheet steel 2mm size 

 d. Numbers and location One each for MH, AH, CT and LT located on bridge platform 
with space heaters. 

 e. Degree of protection IP 54 

3.23.0 
Master Controllers 

( Desk Type) 
Main Hoist Aux Hoist Cross Travel Long 

Travel 

a. Number of steps 5 5 4 4 

b. Voltage & current rating 415 V/10 A 

c. Type Heavy duty type having DOP IP54. Release of operators’ hand 
from the controls shall stop motion and set brakes automatically.

d. Location In cabin 

3.24.0 Control for Hoists 
/CT/LT operations Through Variable Voltage Variable frequency drive 

a. Speed control Thru’ VVVF with minimum 6 pulse design 

b. Starting torque of VVVF Up to 400 % typical with encoder 

c. Starting current Less than 150 % of rated torque. 

d. Temperature VVVF system shall be capable of withstanding upto 50 o C 
without derating. 

3.25.0  Cable Power Control

 a. Material Copper   Copper 

 b. Type 

LT power cable: 1.1 kV, heavy duty power cable, 4/3.5 core with 

stranded sector shaped (sm) or with compact circular stranded 

(rm/V) or circular stranded (rm) Copper conductors as 

applicable, PVC insulated suitable for type – ST2 operation as 

per IS:5831-1984, core stranded together provided with a 

common covering of Extruded PVC inner sheath, galvanized 

round steel wire / strip armoured and Extruded FRLS PVC outer 

sheathed, multi core conforming to IS:1554 (Part-I – 1988) Type 

TWY 
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Control Cables:    1.1 kV, circular stranded (rm), annealed 

copper conductor, PVC insulated suitable for type ST1 (70°C) 

operation, as per IS:5831-1984, cores stranded together 

provided with a common covering of PVC inner sheath, 

galvanised round steel wire armoured and Extruded FRLS PVC 

outer sheathed, multi-core similar to IS:1554- (Part-I)-1988, 

Type YWY. 

Flexible Trailing Cable:    1.1 kV grade, heavy duty type with 

tinned annealed high conductivity flexible copper conductors, 

ethylene propylene (EPR) insulated and chlorosulphorated 

polyethylene (CSP) sheathed conforming to IS:8130-1984, 

IS:6380-1984 and IS:9968 (Part-I)-1988. 

 c. Size Min. 4 mm2 for Cu. Min. 2.5 mm2 for Cu. 

 d. Voltage grade 1100 V 

 e. Voltage drop 
Cable from main isolating switch (1.5M above operating floor) to 
motor terminal shall be so sized that the voltage drop does not 
exceed 3% of rated voltage. 

3.26.0 Earthing 
a. Material of earthing G.I / Copper 

b. Earthing as per 
specification Yes

3.27.0 a. Contactors AC 4 duty for reversing application. AC 3 duty for non-reversing 
application 

b. Switches AC 23 for motor application, AC 22 for other application. 

c. Fuses HRC 

d. Overload relay Temperature compensated bi metallic with single phasing 
preventor. 

3.28.0 
Power supply Owner shall provide one (1) no. 415 V, 3 phase, 3 wire supply 

at operating floor near A row column at centre of bay length 
shall be provided. Bidder shall provide change over switch in 
enclosure to receive above power supply. 

3.29.0  Transformer 

a. Quantity 2 X 100 % for control, 1 no for lighting & 1 no for hand lamp. 

 b. Voltage Rating Control 415/110V, Lighting 415/240V and hand lamp 415/24V. 

 c. KVA rating 20% over loading to be considered while sizing the rating 

3.30.0  Illumination 

 a. In cabin 
 40W florescent fixture + Bulk head fitting with 60W incandescent 
lamp – 1 each, 2nos. 24V – 5A – 3 pin industrial socket. 15A/20A 
socket outlet shall be provided for A/C 

 b. Over Bridge 4 nos 60 W Bulk-head fittings with incandescent lamps and 4nos. 
24V – 5A – 3 pin industrial socket 

 c. Under bridge 4 nos. 400 W HPSV lamps along with shock absorbing and anti 
swing suspension arrangement 

 d For inspection of crane 
components 

One (1) portable 160W (SLS lamp with enclosed type battery and 
wire guard) hand lamp with min. half span length flexible cable for 
inspection of crane components 
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 e. Hand lamp socket and 
hand tool sockets 

Hand lamp socket outlets (2 pin, 10A, 24V) and power socket 
outlets    ( 3 pin, 20A, 240V) shall be provided for use of hand 
tools along with switches. 

3.31.0 Fire Extinguisher 

a. Type and size 4.5 kg CO2 type 

b. Location One in cabin and Three on bridge 

3.32.0  Ventilation One no non oscillating ventilating electric fan in cabin. 

3.33.0  Type of control for 
Hoists/ CT/LT operation Through VVVF drive

3.34.0  Painting As per Annexure- IV 

3.35.0  Mandatory Spares As per Annexure- II 
�

Note:  Other requirements for the system. 

� Suitable anti- collision devices of the two cranes along with stoppers at both gable ends. 

� Centralized grease lubrication with hand operated grease pump for all bearings.  

� Two (2) nos. isolating switches in enclosure shall be provided at extreme ends of operating floor   for 
disconnecting supply to DSL during crane maintenance. 

� The crane electrical shall be designed for ambient air temperature of 50 Deg. C relative humidity of 
100%. The equipment shall operate in highly polluted environment. 

� All electrical equipment, accessories and wiring shall have tropical protection involving special 
treatment of insulation and metal against fungus, insects and corrosion. 

� Emergency Switch-Mushroom type emergency STOP push buttons to open the main contactor shall be 
furnished   at least one in operator's cabin and two on bridge platform within easy reach. 

� DSL phase indicating lamps to be provided. 

� Pull out torque of motor at rated voltage shall be 275% of full load torque. 

� Two nos. (For each crane) fail safe LT storm/parking brakes, truck end mounted, hydraulic rail clamp 
type of adequate capacity (depending on wind pressure) to be provided. The setting shall include 
automatic engagement of clamps in case of crane is left idle for five minutes (adjustable). 

� The following parameters shall be considered for design and selection of LT storm /parking brakes. 
a)  The basic wind speed “Vb” at ten metres above the mean ground level: 50 meters /second 
b)  The risk coefficient “K1”   1.07 
c)  Category of terrain Category-1  
d) Other factors in line with IS 875. 
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detailed Quality Plan indicating the practice and procedure along with relevant 
supporting documents 
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ELECTRICAL EQUIPMENT SPECIFICATION  
FOR

CRANE

SPECIFICATION  NO. 
   PE-TS-402-501-A001
VOLUME NO.  :       II-B 
SECTION          :        C
REV NO. :  00   DATE :    
SHEET     :     1    OF       1

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER : 

a)   Services and equipment as per “Electrical Scope between BHEL and Vendor”.  
b) Any item/work either supply of equipment or erection material which have not 

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

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

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

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

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

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

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

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

3.1 Bidder shall confirm total compliance to the electrical specification without any 
deviation from the technical/quality assurance requirements stipulated. In line with this 
two signed and stamped copies of the following shall be furnished by the bidder as 
technical offer: 

a) A copy of this sheet ”Electrical equipment Specification ” and sheet “Electrical 
Scope between BHEL and Vendor” with bidder’s signature and company stamp. 

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

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

4.0 List of enclosures : 
a) Specification AC/DC Motors  
b) Data sheet of AC/DC Motors. 
c) Load data format. 
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DOUBLE GIRDER EOT CRANE 

1.0.0 SCOPE 
 This specification covers the design, material, manufacture, assembly, inspection and 

testing at manufacturer works for EOT cranes and shall be applicable unless the 

requirements are addressed otherwise in BHEL / BHEL’s Customer approved 

documents.

2.0.0 CODES AND STANDARDS 

 The equipment to be supplied under this specification shall conform to the following 

codes and standards (latest revisions) unless otherwise specified hereinafter. 

 i) IS 807 Codes of Practice for Design, Manufacture, 

Erection and Testing (Structural Portion) of 

cranes and hoists 

 ii) IS:  3177 Code of Practice for Design of Overhead 

   Travelling Cranes and Gantry Cranes other than 

steel work cranes. 

 iii) IS: 2266 Specification for steel wire ropes for general  

   Engineering purposes. 

 iv) IS: 4029 Guide for testing induction motor (for temperature 

rise). 

 v) IS: 15560 Steel hooks for standard shank design. 

   vi) IS:  3443 Specification for crane rail section. 

 vii) IS:  325 Three phase induction motors. 

 viii) IS:  900 Code of practice for installation and maintenance 

of induction motors. 

       ix) IS: 4237 General requirement of switchgear and Control 

gear for voltage not exceeding 1000V. 

 x) IS: 434 (Part I) Copper conductors rubber insulated cables for 

voltage up to 1000V. 

 xi) IS 1596  Polyethylene insulated PVC sheathed cables                 

 xii) IS 3043 Code of practice Earthing 

 xiii) IS: 3938 Electric Wire Rope Hoists. 

 xiv) IS: 2147 Degree of protection provided by enclosures for 

Low voltage switchgear and control gear. 
Page 143 of 187



TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-404-501-A002 

VOLUME   II  - B 

SECTION  -D 

REV         00  DATE      24.6.14 

                             

PE
M

-6
66

6-
0

 xv) IS: 1554 Part I PVC insulated (Heavy-duty) electric cables for 

working voltages up to and including 1100 volts. 

 xvi) IS:  691 Flexible trailing cables rubber insulated. 

 xvii) IS: 1653 Steel conduits for general engineering purposes. 

 xviii) IS:  2509           Rigid non-metallic conduit for electric-

 Installations 

 xix) IS: 2062 Steel for General Engineering purposes. 

 xx) IS: 1030 Carbon Steel castings for general engineering 

purposes. 

 xxi) IS: 1570 Schedules for Wrought steels. 

 xxii) IS: 1875 Carbon steel billets, blooms, slabs and bars for 

forgings. 

 xxiii) IS: 808 Dimensions for hot rolled steel beam, column, 

channel and angle sections. 

 xxiv) IS: 1852 Rolling and cutting tolerances for Hot rolled steel 

products. 

 xxv) IS: 2291 Tangential Keys and Keyways.  

 xxvi) IS: 2292 Taper Keys and Keyways. 

 xxvii) IS: 3961 Recommended current rating for cables. 

 xxviii) IS: 694 PVC insulated cables for working voltages up to 

and including 1100V) 

 xxix) IS: 1554 (part-I) PVC insulated (heavy duty) electric cables:                

                                                                     Part 1: for working voltages up to and including 

1100 volts. 

 xxx)              IS: 4289 Flexible cables for lifts and other flexible  

connections: Part 1: Elastomer insulated cables.  

 xxxi) BS: 970 Wrought steels in the form of blooms, billets, bars 

and forgings. 

 xxxii)   IS: 5749/ BS 3017 Specification for Forged Rams horn Hooks 

Indian electricity rules - 1956. 
In the event of any conflict between the specification and standards mentioned above, 

the more stringent of the two as per interpretation of purchaser shall govern. 
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3.0.0 DOUBLE GIRDER EOT CRANE 

3.1.0 DESIGN REQUIREMENTS 
3.1.1 The crane shall be designed in accordance with the latest edition of IS-3177 , IS-807 

and any other standard as referred there in and subject to any modification and 

requirement as specified herein after. 

 Class of crane mechanism shall correspond to that of the crane requirement and as 

specified elsewhere. 

3.1.2 Safety devices should be provided with all equipment/parts covered under this 

specification. 

3.1.3 Parts requiring replacement or lubrication shall easily be accessible without 

dismantling the other equipment or structures. All electrical cables shall be laid to 

comply with recognized standards and purchaser’s requirements. 

3.1.4 For welded construction such as bridge girders, end carriages, rope drum, gearboxes 

etc. steel shall be conforming to IS-2062 quality. Welding shall be carried out only by 

qualified welders and subjected to NDT as specified in Quality Plan.

a. Welding shall be performed by shielded electric arc, gas or other approved 

methods. The electrodes used for welding shall conform to AWS A5.1. 

b. Wherever lateral welding of the main plates of box girders are required, it shall be 

butt-welded. 

c. Qualification of welding procedure and welder: These shall be carried out as per 

ASME Boiler and Pressure vessel code Sec. IX - Welding and brazing 

qualifications. 

d. Electrode designations and qualifications shall be as per AWS A 5.1.

e. Electrodes should be of radiography quality  with heavy covering as per IS: 814 

and relevant requirement of ASME Sec IX and IIC. 

f. Bare electrodes as per IS: 7280 and flux wire combination as per IS: 3613. 

3.1.5 No cast iron part shall be used on the crane and its accessories.  

3.1.6 Guard shall be provided on crane to prevent the hoist ropes coming in contact with 

down shop leads. 

 Guards/ rail sweep of an approved design, which will push forward or off the track any 

object such as a person foot or arm, placed across it. Guards shall be attached to 

each end of the end carriages. 

 Suitable guards shall be provided to revolving shafts, coupling etc. 
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3.1.7 All cables shall be clamped individually.  All trailing cables shall be clamped with PVC 

or non-metallic clamp. 

3.1.8 Walkways of CT shall be of chequered plate minimum 6 mm thick O/P at least         

800 mm clear inside with non-skid toe plates 8mm thick, projecting 100 mm above the 

floor. Walkways shall be of rigid construction and designed to sustain a distributed 

load of not less than 300 kg/ sq. mm. 

Intermediate posts for supporting handrails shall not be spaced more than 1.5 meters 

apart.  

Ladders provided shall have at least 450mm clear width with 20 mm rungs (rods) 

spaced 300 mm apart. 

3.1.9 All wheels, couplings, open gear etc. shall be provided with covers. 

3.1.10 All bolts except those with locknut shall be provided with grip lock nuts or spring 

washers. 

3.1.11 Fasteners for pedestal blocks, motors, gearboxes etc. shall be easily removable from 

the top. Studs shall not be used as fasteners for mechanical items except for fixing 

covers. 

3.1.12 Defects in the material like fractures, cracks, blowholes, pitting etc. are not allowed. 

Rectification of any such flaw is permissible only with the approval of the purchaser. 

3.1.13 All parts of the crane shall be thoroughly cleaned of mill scales, rust or foreign matter 

and then painted as per the specification requirements. 

The permissible camber shall be shown in drawing or data sheet submitted for 

approval. 

3.2.0 STRUCTURAL DETAILS 
3.2.1.0 Crane structure shall be designed in accordance with the latest edition of IS-807 

           after taking the following additions/deviations as applicable. 

3.2.1.1  Black bolts shall not be used in the main structure of the crane. The calculated   

strength of other bolted joints in structural members shall not be less than net strength 

of member plus 25%. 

3.2.1.2 The calculated strength of riveted joint or joints made by friction grip bolts in structure 

members shall be not less than the calculated net strength of the member.  

3.2.1.3 Bolts used in shear shall be fitted in to reamed hole. 

3.2.1.4 Nuts and Bolts will be as per IS:1363, IS: 1364 and IS: 1367 

           High-tension friction grip bolts as per IS: 3757 and High- tension friction grip nuts as    
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           per IS: 6623 

3.2.1.5 Transverse filled welding on load carrying member shall be avoided. 

3.2.1.6  All butt welds on structural members subjected to tensile stress shall be of 

radiographic quality as ASME Sec VIII Div.1 acceptance norms.

3.2.1.7 Fillet welding on load carrying members shall be avoided. 

3.2.1.8    For load carrying members the component plates, bars, angles and other rolled sections    

               shall be minimum 8mm thick. For tubes having both ends sealed the minimum   

               thickness shall be 4.9 mm (6 SWG). For unsealed tubes the minimum thickness  

               shall  be 8mm. 

3.2.1.9 The cranes working out door or in corrosive environment, an allowance of 1.5 mm 

shall be added to the calculated thickness. 

3.2.1.10 Minimum thickness of chequered plates for platform shall be over 6 mm over plain.

Chequered plates shall not be considered for strength calculations of load carrying 

members. 

3.2.1.11 Splice shall be designed to resist all the forces and moments to which it is subjected 

to plus 50% thereof.   

3.2.1.12 However, in no case the strength developed by the splice shall be less than 50% of 

the effective strength of the material spliced. Splices shall be proportioned and 

arranged, so that the gravity axis of the splice in line with the gravity axis of the 

member joined so as to avoid the eccentricity of the loading.  

3.2.1.13 The material of construction of the major components shall be as specified in the  

specification/data sheet. Manufacturer are however free to use alternate material 

material which are superior for the intended service. But in all the cases, prior 

                concurrence of the purchaser is must. 

3.2.1.14  Splices shall be designed to resist one and half times the forces and moments to which 

it is subjected, but in no case it shall be less than 2/3rd of the effective strength of the 

material spliced except that splices in the webs of the plate girders shall be designed 

for full strength of the web in shear as well as bending. For splicing tension members, 

the net section of the splice plate shall be ten percent more than that of the material 

spliced. Splices shall be proportioned and arranged, so that the gravity axes of the 

splices are in line with the gravity axis of the member to avoid eccentricity. 

3.2.2 Bridge Girder 
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3.2.2.1 The bridge girder shall consist of a box construction with double Web plate girders or 

lattice girders and shall be of adequate strength to withstand the rolling loads and 

other stresses it is subjected to.. The design of the girder shall be in accordance with 

latest edition of IS- 807. 

3.2.2.2 Maximum deflection of the bridge girder, with safe working load, shall not exceed 

1/900 of the span or as per latest IS. The girder shall be supported on the centerline 

of LT wheels during the deflection check. The girder shall be cambered by an amount 

by an amount equal to the maximum deflection. 

3.2.2.3  Box section shall be adequately reinforced by internal diaphragms and ribs to 

withstand the most severe combination of load that may develop under different 

working conditions.  Additional Internal diaphragms shall be provided at points where 

external members are welded for providing support to drives etc.

3.2.2.4  Box girders shall be provided with end plates sealing.  Diaphragms inside the girder 

shall extend to the full - width & depth of the girder and the web plates shall be 

reinforced by angles all along the full length of the plates spaced midway between 

the diaphragms. Full depth diaphragms or stiffeners shall be furnished at bridge drive 

supports and below the line shaft bearings. 

3.2.2.5 Short diaphragms shall be furnished and are required to transmit the trolley wheel 

loads to the web plates.  Trolley rail section shall not be considered into design of 

bridge girders. 

3.2.2.6 Full length chequered platforms on both side shall be provided on the side of bridge 

girders as specified in data sheet - A. 

3.2.2.7 There should not be accumulation of water/oil inside the box girders. If required 

breathing holes can be provided for expansion / contraction, due to change in 

temperature. Tapped (threaded) holes shall be provided with ½” NPT plug in the 

bottom of the girders, at both ends, to drain off any accumulation of water / Oil inside 

the girder. Instruction shall be painted on the girders to remove the plug and check for 

water/oil before lifting. Plug shall be replaced after installation. 

3.2.2.8 All connection splices shall be designed for full strength of member of loads indicated 

unless otherwise approved.  Beams and connections shall be designed for 60% of 

shear capacity of beam section plus additional axial load if any.  Not more than one 

splice shall be provided to make up full length of number. 

3.2.2.9 Maximum Span/ Depth ratio for Girder 
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�  Plate Girder :  18 

� Lattice Girder :  12 

3.2.3 End carriage
3.2.3.1 End carriages shall be fabricated from rolled steel section or plates. End carriage shall 

be of ample strength to resist all stresses likely to be imposed on them under service 

conditions including collision with other cranes or stops. The length of the end 

carriages shall be such that no other part of the crane is damaged in collision. End 

carriage shall be so designed as to distribute the load evenly between the wheels 

from each bridge girders. 

3.2.3.2 The wheel base shall not be less than 1/5th of the span.  End carriage shall be fitted 

with safety stop to prevent the end carriage falling more than 25 mm in the event of 

breakage of a track wheel, bogies   or axle.  

3.2.3.3 Suitable jacking pads at a suitable height from rail level shall be provided on each 

crane for crane jacking. Jacking pad dimensions shall be suitable for full seating of 

the jacking pad seat without any instability. When changing the track wheel, jacking 

pads shall not interfere with replacement of track wheel. 

3.2.4 Crab (Trolley)
3.2.4.1 The crab frame shall be built from heavy steel section, welded properly to form single 

piece frame & to resist vertical, lateral and torsional strain and to support all loads 

without undue deflection. It should be properly machined to receive hoisting 

mechanism, cross traverse arrangement/mechanism, wheels etc. etc. 

3.2.4.2 Sheaves, part of hoisting mechanism, shall be so arranged on trolley that rope reeling 

arrangement shall ensure lifting of load in vertical line with minimum of swing or side 

movement. Trolley shall be provided with chequered plates all over except for 

opening required for ropes and equipment foundation. Equipment foundation shall 

not be welded/ supported on chequered plates. Toe plates 100 mm high and 6mm 

thick shall be provided around opening provided for movement of ropes. Suitable 

railing shall also be provided around the opening for rope in case the opening is 

large. 

3.2.4.3   Platforms and Ladders

a) Safe means of access shall be provided to every place where any person engaged 

in the examination or maintenance of the crane has to work. Adequate handholds and 

footholds shall be provided as necessary.. 
Page 149 of 187



TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-404-501-A002 

VOLUME   II  - B 

SECTION  -D 

REV         00  DATE      24.6.14 

                             

PE
M

-6
66

6-
0

b)  Every platform shall be provided with steel chequered plate top and be securely 

fenced with 1050 mm high double tier hand rails and toe boards. Platforms shall be of 

sufficient width to enable normal maintenance work to be undertaken safely 

c) Safety hand railing of tubular construction 32 mm NB Medium class of IS: 1161 

having top and bottom rail at height of 1050 mm and 450 mm and vertical post spacing 

not exceeding 1500 mm with provision of kick plate ( 100 mm high and 6 mm thick) 

shall be provided on bridge walkways and on end carriages, staircases, trolley and at 

any other place where access is provided. Bends shall be neat and made by machine. 

The top rail should be so laid that there is no intermediate obstruction and hand need 

not be lifted from rail while walking 

d) In case lattice riveted construction is offered for the bridge girder, full length 

chequered plate platform with adequate headroom shall also be provided at bottom 

chord level for periodic checking of all rivets/bolts and other items. 

3.2.5.0 Brief description of crane operation, Maintenance and periodical lubrication etc. typed 

in English and in local language neatly framed in a permanent frame for easy 

reference. 

3.2.6.0 Suitable inspection cages to accommodate two persons to facilitate inspection of DSL. 

3.3.0 MECHANICAL 

3.3.1 Rope drums
 Rope drums shall be of mild steel plate fabricated/ cast steel/ as per IS 3177. All 

fabricated rope drums shall be stress relieved. The drum shall be so designed to take 

full length of hoisting rope in single layers.  The end of the rope shall be anchored to 

the drum in such a way that the charger in readily accessible.  Each rope 

              shall have not less than two (2) full turns on the drum when the hook is at lowest 

position not taking into consideration the turns covered by the rope in charge. One 

spare groove shall be provided for each rope drum when the hook is at the highest 

position. Each rope end shall be clamped with minimum two clamping wedges with at 

least two bolts on each clamping arrangement.   

 The pitch diameter of the drum shall be as per IS - 3177 or as specified elsewhere. 

The depth of the grove shall not be less than 0.35 times the rope diameter. Each rope 

shall be clamped to drum with two clamp wedges with at least two numbers of bolts 

on each clamping arrangement. 

Page 150 of 187



TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-404-501-A002 

VOLUME   II  - B 

SECTION  -D 

REV         00  DATE      24.6.14 

                             

PE
M

-6
66

6-
0

 For evaluation of Radiography the designed thickness of the drum (top of crest to ID) 

shall be taken into consideration and not the thickness of plate selected. 

3.3.2 Hoist ropes 
 Ropes of steel core as specified in Data sheet” A” shall be of 6x36 or 6x37 

construction of extra flexible plough steel as per IS 2266 having minimum UTS of 

1770 kN. 

3.3.3 Rope sheaves 
 Sheaves shall be of cast (Castings to IS: 1030 Gr. II with Y.P. greater than 50% of 

UTS)  or forged steel. All sheaves shall be identical, however, exception may be made 

for equalizer sheave. Sheave groove shall be ground finished for getting increase 

rope life. Equalizer sheave shall be arranged to turn and swivel in order to maintain 

rope alignment under all circumstances.  

3.3.4 Wheels 
 LT & CT wheels shall be double flanged with straight tread. The wheels shall be 

capable of taking up misalignment in span as specified.  Solid wheel shall either be of 

forged steel or as specified in Data sheet.  The wheel rim shall be with minimum 

hardness of BHN 300-350. Wheels may be either hardened on tread portion as per IS 

–3177 or Volume hardened. Contact stresses between wheels and rails should be 

within permissible limits. 

3.3.5 Buffer 

 Each End carriage shall be provided with buffer as per data sheet ‘A’.  Buffers should 

be so located that removal is not required while changing wheels or bogies.  Buffers 

shall have sufficient tension on energy absorption capacity to bring the unloaded 

crane to rest from the speed of 100% of the rated speed to zero speed. Buffer is to be 

fitted to each end of carriage assembly and crab so that buffer contact takes place 

before the bridge or trolley reaches the end of rail. 

3.3.6 LT drive 
 The bridge motion shall be achieved by suitable drive arrangement as specified  

 elsewhere. When twin drives are used, these shall be operating in unison to avoid 

skewing effect.  The drives shall be interlocked for simultaneous starting, stopping & 

speed control. 

3.3.7 CT drive 
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 Trolley drive shall be achieved by suitable drives &  power shall be transmitted to the 

geared wheel by means of pinions mounted on both ends of the output shaft.          

3.3.8. Gearing   
3.3.8.1 Gears in speed reducer unit for bridge drive, hoists and trolley drive gearing shall be 

enclosed in substantial housing and shall operate in oil bath. The housing shall be of 

sufficient design not to permit temperature in excess of 90oC for the oil bath. Spur and 

helical gearing shall normally be used for all motions. Worms and bevel gears shall 

not be used. First high-speed reduction shall be through helical gears. All gears shall 

be hardened and tempered and of alloy steel with machine cut teeth 1.6 Micron finish 

or better and lapped with some minimum applied load to remove high spots and to 

improve tooth contact. Cast alloy steel is acceptable only for gears in the last stage of 

speed reduction. Surface hardening of teeth is not acceptable. Gear teeth shall 

preferably be cut in metric module system.  Gears shall be designed to meet 

requirement of crane duty as per IS: 3177.  The ratings of gears shall be established 

as per IS: 4660. 

3.3.9 Gear Box 
3.3.9.1 All gears shall be completely covered and enclosed in oil tight casing  & sealed with 

gasket.  In case of totally enclosed gearboxes, splash or automatic lubrication system 

shall be used. Covers shall be split horizontally at each shaft centre line, so  that top 

half can be removed for inspection and repair with out disturbing the bottom  half. 

Gear shafts shall be supported on ball/roller bearings mounted in gearbox unless 

specially agreed otherwise. The gear boxes shall be provided with breather, air vent, 

oil level indicator, dip stick, drain plug and lugs for lifting.    

 Radial clearance between the gear boxes inner surface and outside diameter of the 

gears shall be at least 1.25 times the depth of larger gear tooth inside the gear box or 

20mm which ever in higher.  Facial clearance between inner surface of gearbox and 

face of gear or pinion shall be at least 20 mm.  Gearbox shall be inspected in line with 

QP and as per PEM (Q)/001 enclosed. 

3.3.9.2 The gearboxes shall be of mild steel or cast steel. All fabricated gearboxes shall be 

stress relieved at a temperature between 590 to 680 deg. C. The temperature shall 

be maintained within + 20 deg. C and at no time during the soaking cycle the 

temperature shall fall below 590 deg. C or exceed 680 deg. C. Soaking shall be done 

for a period proportionate to 1 (one) hour/ 2.5 cm. of wall thickness.
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3.3.10 Bearing  
3.3.10.1 Ball and roller antifriction bearing of attached sub-vendor list, make shall be used 

throughout, except where specified otherwise. Drive side bearing on Hoisting 

equipment shall be ball / roller bearing type. Rated life of ball and roller bearing shall 

be not less than total working   life as per data sheet-A. Life of bearing shall be 

calculated in accordance with manufacturers recommendations.  

3.3.10.2 Provision shall be made for service lubrication of all bearings. Lubrication 

arrangement and clamping shall be done neatly. Bends in pipe shall be done with the 

help of machine.  Bearing enclosures shall be designed as far a practicable to 

exclude dirt and shall prevent oil leakage. Accessibility should be such that parts may 

be safely lubricated from the walkway or ladder when the crane is not in motion. 

3.3.11. Shafts, Couplings and axles 
3.3.11.1 Shafts and axles shall be made from solid rolled or forged steel bars and shall have 

ample strength and rigidity and adequate bearing surface. If shouldered, they shall be 

provided with fillets of ample radius and /or be tapered to avoid stress concentration. 

  Motor shafts shall be connected to gearbox input extension shafts through flexible  

               gear coupling. Solid coupling shall be used for connecting intermediate lengths of long 

travel shafts.  For driving hoist drum full-geared couplings shall be used between 

hoists drum & hoist gearbox output shaft.  Couplings shall be of cast steel/wrought 

steel conforming to IS: 1030 grade 280-520 and shall be designed to suit service 

conditions. 

3.3.11.2 Self-aligning type gear couplings shall be used between connection shafts to take care 

of transverse as well as axial movement whenever necessary.  Whenever 

components of considerable amount of inertia are directly mounted on the high-speed 

shaft (e.g. brake drum, coupling etc.) they shall be balanced statically to minimise 

vibration. 

3.3.12 Repair Cage
 A repair cage shall be provided on the inside of the end carriage for attending the 

main current collectors.  The repair cage shall be adequately sized to accommodate 

two persons. And guarded for safety and correctly located for the intended service.  

Suitable access to the cage shall be provided. Repair cage shall be provided at the 

corner of the crane. 

3.3.13 Lifting hook
Page 153 of 187



TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-404-501-A002 

VOLUME   II  - B 

SECTION  -D 

REV         00  DATE      24.6.14 

                             

PE
M

-6
66

6-
0

           Standard hooks shall be used unless otherwise specified. These hooks shall conform 

to the latest edition. All hooks used shall be in normalized condition only. 

3.3.14 LIFTING HOOK BLOCK ASSY
3.3.14.1 Lifting hook block assembly shall be Ram shorn type or approved for capacity greater 

than 50 Tonnes and point hook with Shank for capacity below 50 Tonnes and shall be 

of forged steel construction. Hooks shall be manufactured from Blooms, billets,  

 rounds by forging with forging ratio of at least 3:1. Hooks manufactured from plates 

are not acceptable. All hooks used shall be in normalized condition only.  Each hook  

 shall be supported on ball or roller thrust bearing and shall rotate freely.   

3.3.14.2 The sheaves of the hook block shall be enclosed in a casing permitting generous 

lubrication of wire ropes, sheaves and also preventing accidental tapping of hands. 

3.3.15 Brakes  
3.3.15.1 Selection and design of brakes shall be such as to meet the requirement.  Brakes shall 

be designed to suit 150% of torque transmitted to the brake drum with full load for 

hoist motions and 125% of motor rated torque before derating for LT/CT motion.  

Brakes shall be provided as specified in Data Sheet ‘A’. Brake drum shall be 

separately mounted and coupling halves shall not be used as brake drum. 

i) SERVICE BRAKE 

 Double shoe types & disc type service brakes shall be provided for each motion of the 

crane as/or as specified in Data Sheet.  The service brakes shall apply automatically 

when power supply to the drive motor is cut off or fails. 

ii) HOIST CONTROL 

 Hoist motion shall be provided with a self-contained sturdy braking  system to control 

the speed of hoisting as well as lowering motion. The braking system shall be 

reasonably uniform and effective in all loads at any position. 

3.4.0 ELECTRICAL 
3.4.1 The scope of supply shall cover all electrical equipments comprising from Main 

isolating switch, down shop leads, trolley conductors, current collectors etc. 

3.4.1.1 Main Disconnecting/Isolating Switch fuse unit shall be provided at 1.5M above the 

operating floor level at one end / at both the ends of bay length or in the middle as 

specified in the data sheet A.  Termination of incoming power supply cable to isolating 

switch fuse unit and further cable from switch to down shop leads shall be included in 
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the bidder’s scope of work. The switch shall be provided with Power ON Red 

indication lamp. 

3.4.1.2 Run way conductors (Down shop leads) shrouded conductor as specified in the data 

sheet A shall have four conductors. One of the conductors shall be connected to 

earth grid for earthing connections of all electrical equipments on the crane and shall 

be connected to suitable collecting gear of earth conductor. Voltage drop across the 

down shop leads shall be less than 2% or specified in data sheet “A”.  It shall be 

supplied with brackets.  Maintenance cage for DSL shall be provided on crane.  

3.4.1.3 The current collectors shall be with adequate current carrying capacity and shall 

maintain adequate contact pressure.  Spacing between current collectors shall be 

such as to provide sufficient quenching area for sparks coming out of collectors 

surface. The collector system per conductor shall spring loaded CI/carbon metallic 

shoes to maintain adequate contact pressure. 

3.4.1.4 The cable, supplying power to crane trolley shall be flexible trailing cable as per         

IS-9968 Part I (latest edition) and mounted on retracting supports (festoon type). 

3.4.2 DRIVE MOTORS 

3.4.2.1 Crane Motors shall be totally enclosed, fan cooled and as per data sheet ‘A’. The 

starting torque of motor shall not be less than 2.25 times the rated torque and pull out 

torque shall not be less than 275% of the rated full load torque of motor.. In case of 

VVVF drive system, the creep speed will be achieved through VVVF drives and the 

motors for Main hoists, Auxiliary hoist, CT and LT will be Squirrel cage. Hoisting drive 

motors shall be provided with antifriction roller / ball bearings on the drive side. 

3.4.2.2 Ambient correction factors as well as voltage /frequency correction factors depending 

               upon the ambient temperature and voltage /frequency variation shall be applied to  

de-rate the motors. The minimum margin of 10% shall be  considered over the 

calculated rating of the motor. The protection class of the motors shall be as IP-55.  

Motors shall be tested at manufacturers works in accordance with IS-325/as per 

agreed Quality plan & Reports shall be submitted for approval.  Motors shall comply 

with the requirement of IS-325 or as per the motor spec. 

3.4.2.3 All the motors shall be provided with lifting lugs Two earth terminals of adequate size 

to accept the earthing conductors shall be provided at diametrically opposite points 

unless specifically designed For higher speeds, motors shall be capable of with 

standing 2.5 times the rated speed. 
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3.4.2.4 Motors shall be painted in line with painting instructions specified in Painting Scheme 

Annexure IV attached along with the technical specification. 

3.4.3 Limit switches 
 The hoist mechanism of the crane shall be provided with rotary type limit switch to 

open the control circuit  & in order to prevent the crane hook from over hoisting and 

over lowering, One gravity type back up limit switch of hand reset type shall also be 

provided.  This switch will operate in the event of failure of main limit switch.  Lever 

operated limit switches shall be provided at both ends of longitudinal travel and cross 

traverse. These limit switches shall be self reset type. The limit switches shall be as 

per “Data Sheet A” 

3.4.4 Switch
 All switches shall be hand operated; air break, heavy duty, quick make and quick 

break type. Incoming supply disconnect switch shall be interlocked with panel door so 

that the same cannot be opened unless the switch is in OFF position. Safety 

Interlocks-Disconnect Switch-The operating handle of the main/ safety disconnect 

switch shall be mechanically interlocked with enclosure cover such that the same can 

not be opened unless the switch is in OFF position. Main/ safety disconnect switch 

shall have provision of pad locking in OFF position 

3.4.5. Contactors.

 Contactors shall be suitable for heavy duty, with current rating not less than 

connected motor full load current. All reversing contactors shall be mechanically and 

electrically interlocked.  

  Each contactor shall be provided with three positive acting ambient temp. 

Compensated thermal overload relay with adjustable setting to suit the motor current. 

The relay shall be hand reset type, suitable for current. The relays shall be 

replaceable from front. The main contactor shall be electrically interlocked so that it 

can not close unless all the motor overload relays are RESET and all controllers are in 

OFF position. The main contactor shall be also opened by means of emergency push 

buttons and hoist limit switches. 

3.4.6 Push button and lamp 
 Push button shall be spring return type with 2 NO + 2 NC contacts, rated 10A, 240 V 

AC. Indicating lamps and lens shall be replaceable from front. 

 3.4.7 Protective Panel
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3.4.7.1 The electrical protective panel shall be a cubicle fabricated from Cold rolled sheet 

steel not less than 2.5mm for front & rear & 2mm for side, top & bottom portion with 

gland plate of 3mm thick with lockable-hinged door. The control cabinet’s door shall 

be interlocked with the operating handles of isolating switches of supply circuits so as 

to prevent opening of the door when an isolating switch is closed. A device for 

bypassing the interlock shall also be provided. It shall be dust and vermin proof with 

degree of protection as IP-52 or as specified in data sheet A.  All the equipment inside 

the panel shall have permanent identification. The panels shall be front connected 

type with front-hinged door for access to wiring and terminals. Engraved nameplate 

shall be furnished for all panels and also for the equipments and devices mounted 

there on. 

 The following minimum equipments shall be provided. 

a) One triple pole air break type main contactor with thermal overload relay. 

b) One triple pole main line connecting/disconnecting switch. 

c) Emergency push button at convenient height for the operation for interruption of the 

entire power. 

d) Thermal overload relay for each drive.  It shall be ambient temperature compensated 

and adjustable type. 

e) Contactors, timer and auxiliary contactors. 

f) Portable Lighting Transformer rated for 415/24V. 

g) Lighting Voltage Transformer with fuse 415/24V. 

h) Control transformer with fuses. 

i) Indicating lamps to indicate the live condition of all three phases. 

j) Main supply ON/OFF lamps on the door of the protective panel. 

k) Electrical interlock shall be provided to prevent the main contactor being closed    

unless all controllers are in OFF position. 

l) Other equipments as per supplier’s standard practice.  Air break contactors shall 

conform to category AC-4 duty. The main contacts shall have the rating for 5 Amps or 

as specified in the data sheet A.  The contactor drop off voltage shall be between 45-

50% of rated voltage. 

m) All internal wiring shall be identified with numbering rules at both ends as per the 

relevant wiring diagram. 

n) Each panel shall have internal illumination with fluorescent lamp. The inside of the       
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panel shall be painted white. 

o) Separate terminal blocks shall be provided for terminating circuits of various voltage 

classes. At least 20% spare terminals for the wire terminations shall be provided in the 

cabinet.

3.4.8 Starter Panel 
Separate panels shall be provided for CT, LT & hoist motion (Main and Auxiliary), 

with following type of items. 

a) Contactors : AC4 duty for reversing applications 

  AC3 duty for non-reversing applications 

b) Switches  : AC23 for motor application. 

  AC22 for other application 

c) Fuses  : HRC 

d) Overload relays: Temperature compensated bi-metallic with single phasing     

             preventor. 

3.4.9  MOTOR CONTROL PANEL 

 The motor control panels shall be dust and weatherproof to IP-54/55 or as specified in 

“Data Sheet A” & shall be provided separate for each motion.  The panel shall contain 

minimum the following components. 

 a) Switch fuse unit with contacts of adequate rating for each motion. 

 b) Thermal overload relay for each drive.  These shall be ambient temperature 

compensated adjustable type. 

 c) Contactors, timers and auxiliary contactors. 

 d) The panel shall be provided with space heater.  The space heater with 

thermostat shall be located at the bottom of the panel and shall have individual 

ON/OFF switch. 

e)      Terminal blocks shall be stud or snap on type.  A protective cover shall be fixed    

     on top of terminal blocks to prevent accidental contact.  A minimum of 20%  

     spare terminals shall be provided. 

f)      Air break contactors shall be provided for main supply as well as for    

          motors.  They shall confirm to category AC-4 as per IS-1322.  These shall have     

           three main contacts and 2 No. & 2 NC auxiliary contacts. 

 g) The main contacts shall have the ratings as per duty requirement but auxiliary 

contact shall be rated for 5 amp 240V AC.  The contactor drop off voltage shall 
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be between 45-50% of rated voltage.  The contactor coil shall be suitable for 

240V AC supply. 

 h) The auxiliary contactors shall have 4 No. + 4 NC contacts for control and 

interlocking purposes.  The contacts shall be convertible.  The contacts rating 

shall be suitable for 5 amps at 240 Volts AC. 

 i) Adequate protection for overload and short circuit shall be provided for all the 

three phases of each motor. 

 j) Double pole switch fuse unit for control circuit of the contractor ‘START (push 

button and a pilot lamp with the red lens for indicating the contactor “CLOSED” 

shall be furnished. 

3.4.11 Illumination

 Crane lighting and space heating system shall be designed for 240V, 1Phase 50Hz 

supply and receptacle system with 24V 1Phase 50Hz supply or as specified in the 

Data sheet A. Suitable dry type transformers shall be furnished for this purpose, 

complete with isolation facility and Primary/secondary fuses. 

a) Branch Circuits for lighting and receptacles shall be individually protected by switch 

fuse units. 

b) 60W bulkhead fittings with fluorescent lamp shall be used for lighting bridge platform. 

c) Four (4)no.s - 250 W HPSV lamps shall be provided under the bridge as specified in 

the data sheet “A” 

d)  All lighting fixtures shall be mounted with anti-vibration mounting and shall be easily 

accessible for maintenance. 

e)      24V - 5A - 3 pin industrial socket outlets shall be provided. Minimum four (4) on the 

bridge along the walk way on both sides of full length platforms. 

f) One (1) portable 40 W hand lamp with min. half span length flexible cable for 

inspection of crane components. 

3.4.13 Grounding
3.4.13.1 The crane structure, motor frame and all other electrical equipment/s shall be 

grounded in accordance with the Indian Electricity Rules. The connections from Crane 

Bridge to 4th conductor of down shop leads shall be by means of current collector. 

3.4.13.2 The equipment fed by flexible cables shall be grounded by means of fourth core 

provided in the flexible trailing cable. Pendent push button station shall be earthed  
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               separately. 

3.4.13.3 The crane structures, motor frames & metal of all electrical equipment on EOT crane 

shall be effectively grounded as per Indian Electricity Rules. Grounding of the crane to 

the nearest pit shall be in manufacturer’s scope. 

3.4.14 Red warning light 3 Nos. shall be provided at both ends of the gantry girder to indicate 

the aliveness of DSL. 

3.4.15 Wiring Systems

a)  EPR insulated, copper conductor trailing cables, as per IS:9968, on the bridge. 

b) Extruded PVC insulated, copper/Aluminium conductor, 1100 Volt grade power cables. 

This shall include cable lengths between change over switch & DSL and isolating 

switch & DSL. 

c) Extruded PVC insulated, copper conductor 1100 volt grade control cables 

d)  For selecting the cable rating, cable for power wiring, consideration shall be given to 

the motor duty, ambient temperature grouping and disposition of the cables voltage 

drop etc. 

e)   Armoured cables or un-armoured running through the flexible conduits may be used 

for power wiring / control and auxiliary circuit wiring shall run through flexible conduits. 

f)  Each motor shall be wired independently. Power and control wiring shall be effectively 

separated. 

g) Each wire shall be identified at both ends with wire designation in accordance with 

circuit wiring diagram. 

h) All wire termination to the panels shall be provided with clamp type connections 

screw.  Screw Type terminals with screw directly impinging on conductors are not 

acceptable. 

i)    Multi way terminal blocks complete with screw nut, washer and marking strips shall 

          be furnished for terminating the panel wiring.  

  j)   Not more than two wires shall be connected to any terminal on either side of terminal  

block. If necessary number of terminals shall be jumped together to provide the  wiring 

points 

k)   Each terminal block shall be marked with designation in accordance with conductors 

          wiring diagram.     
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TECHNICAL SPECIFICATION FOR VVVF DRIVE 

1.0 General 
a) This part of the specification describes the general requirements for the Variable 

Voltage Variable frequency Drives, herein referred to as AC Drives, for use with 
standard IEC design AC squirrel cage induction motors. The nominal values, the 
standard documents and the drive’s minimum performance are defined in this part. To
avoid any mismatch between the motor and its control equipment, the AC Drive 
shall be capable of auto adjustment by automatic measurement of the motor 
parameters with/without motor rotation. 

i. Speed control of EOT crane shall be through Variable Voltage Variable 
Frequency System (VVVF) with minimum 6 (six) pulse design. 

ii. Necessary input & output devices to be provided to reduce harmonics, as per 
IEE519, at supply side of the drive at the switchgear. 

iii. All necessary protections e.g. Input Phase Loss, Earth Fault, Over Voltage, 
Output Short Circuit, Load Loss, Input Transient Protection, Overload etc. to be 
provided. 

iv. VVVF system shall be capable of generating suitable starting torque (upto 
400% typical) with / without encoder, however starting current shall not exceed 
150% of the rated torque. 

v. VVVF system shall be capable of withstanding upto 50 deg C. ambient temp 
without derating 

vi. Squirrel cage Induction motor with VPI insulation shall be provided with VVVF 
system. 

vii. Protective Pane Provided with isolating switch, power contactor control and 
indication to switch ON/OFF power to starter panels, control and lighting 
transformer. 

viii. Starter Panel: 
Separate VVVF system   panels to be provided for CT, LT and hoist motion  

(a) Contactors: AC 4 duty for reversing application AC 3 duty for  
non-reversing application 
(b)Switches: AC 23 for motor application, AC 22 for other application. 
(c)Fuses: HRC 
(d)Overload relay: Temperature compensated, bimetallic with single 
phasing preventor. 

ix. Panel shall be fabricated out of 1.6 mm thick rolled sheet steel. IP 52degreeof 
protection. Paint shade shall be RAL 9002 for front & rear and RAL 5012 for 
side covers. Space heaters to be provided. 

2.0  User interface 
2.1  General 

  The user interface shall be identical throughout the power range and type to avoid 
confusion amongst the users and need for training in several different units. 

2.2  Inputs and outputs 

A.  At least, the following standard Inputs and Outputs shall be provided, to be used in 
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interface with the control system: 
 Analogue Inputs : 1 x Programmable differential voltage input + 10V, 
     1 x Programmable current input 0(4) - 20mA  
     1 x Programmable voltage input 0 – 10V 
 Analogue Output : 1 x Programmable analogue outputs 0(4) - 20mA or 0 – 

10V
 Logic inputs  : 6 x Programmable logic Inputs isolated from the mains  
 Relay Outputs : 2 x Programmable Digital outputs with a changeover dry 

contact 

 All the control terminals shall be clearly marked. 

B. At least, it shall be possible to assigned the following functions to the I/Os: 

Analogue input Analogue outputs 
Speed reference 
Summing reference 

Motor current 
Motor frequency 
Motor torque  
Motor power 

Logic input Relay or logic outputs (open collector)
Forward
Reverse 
Jog
Preset speeds 
Reference switching 
Ramp switching 
Parameter sets selection 
Fast stop 
Freewheel stop 
+ speed 
- speed 
External fault 

Ready 
Drive running 
High speed attained 
Drive fault 
Frequency threshold attained 
Motor thermal state attained 
Torque or current limitation attained 
Brake control 

2.3  Programming terminal 

A.  The AC drive shall have a keypad /display for programming and controlling purposes. 
An IP54 or IP65 remote mounting shall be possible at a distance of 10m. 

B.  Password protection shall be provided to avoid unauthorized tampering with the set 
parameters. 

C.  The programming terminal shall be able to display the commercial reference of the AC 
drive and of the options, the software version, the serial number 

D.  Direct keypad entry shall be provided to observe the following actual parameters. Any 
one of the following parameters or actual values shall be selected to be always 
displayed :- 

i)  Input Voltage 
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ii)  Input Frequency 
iii)  Output Frequency 
iv)  Output Power 
v)  Output Current 
vi)  Motor Speed 

  The following parameters shall always be displayed during normal operation :- 
i)  Drive Status 

  The following drive control functions at least shall be available from the keypad :- 
i)  Run 
ii)  Stop 
iii)  Local / Remote selection. 
iv)  Forward/Reverse (if function enabled) 
v)  Accelerate 
vi)  Decelerate  
vii)  Parameter setting 

2.4  Application programming  

  The AC Drive shall be designed for both simple and the most complicated 
applications, yet it shall be user friendly. It shall be possible to reset the parameter 
settings back to the original factory settings through the keypad.  

2.5  PC Tools 

  The AC Drive Supplier shall have a Windows based PC software available for 
monitoring and controlling the AC Drives, and the software shall be offered as an 
option. The software shall be supplied with the necessary hardware and a provision 
for connecting a PC with the AC Drives. It shall be possible to set and modify 
parameters, control the drive, read actual values and make trend analysis using the 
software.  

3.0 Software features 
A.  Restart 
   
  In the event of a fault trip due to over voltage, over current or loss of analogue signal, 

the AC DRIVE shall be programmable to attempt an automatic restart. For safety 
reasons, the maximum number of attempts shall be within a selectable time. If the 
fault does not clear after the attempts, the drive shall lock out. 

B.  Brake logic control 
  The AC Drive shall have a built-in function to control a mechanical brake in order to 

move the load in a smooth and safe way. The brake logic control shall be adapted to 
the different movements : hoisting, travel, orientation. 

4.0     Preferred makes:
    
  As per attached sub-vendor list. 
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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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SPECIFIC ELECTRICAL REQUIREMENT 

SL.NO. PARAMETERS UNIT NLC

MOTOR

1 DESIGN AMBIENT TEMP DEG. C 50

2 VOLTAGE SUPPLY AND VARIATION VOLT 415V, + 10%

3 FREQUENCY WITH VARIATION Hz 50 (+) 5% to (-) 3%

4 COMBINED VOLTAGE & FREQUENCY 
VARIATION 10%

5 MAX ACCEPTABLE RATING OF 
MOTOR AT 415 V KW 160 KW & below

6 SYSTEM FAULT LEVEL AND ITS 
DUARTION KA 50kA, 1sec

7 SUTABILITY OF TERMINAL BOX FOR 
FAULT LEVEL AND DURATION 50 KA, 0.25 sec

8 CLASS OF INSULATION & TEMP RISE 
LIMITED TO Class-F or better and temp rise limited to Class-B

9 MIN. STARTING VOLTAGE 85%

10 MOTOR RATING FOR SINGLE PHASE 
SUPPLY 0.22 kW & Below

11 MAXIMUM LOCKED ROTOR CURRENT % OF FLC As per IS 12615

12 ACCEPTABLE NOISE LEVEL DB
Noise level for all motors shall be limited to 
85dB(A) at 1.5 m
(in line with IS 12065)

13 TYPE OF STARTER PROVIDED IN MCC DOL

14 DOP OF ENCLOSURE IP-55 FOR OUTDOOR & IP-54 for indoor resp.

15 SPACE HEATER REQUIREMENT <30kW 30KW & ABOVE

16 PAINT SHADE DURING DETAIL ENGINEERING.

17 CRANE DUTY MOTOR AS PER IS3177
S4- Duty with 40% cyclic duration factorshall be 
considered. Motor operating through VFD shall be 
suitable for inverteer duty.

LV-MOTOR DATA SHEET -A
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TECHNICAL SPECIFICATION FOR

105/25T TG HALL EOT CRANE 

2X500 MW NNTPS (TG)

SPECIFICATION NO. PE-TS-402-501-A001 

VOLUME   III 

REV         00  DATE       

                             

PE
M

-6
66

6-
0

ANNEXURE-VI 

DRAWINGS / DOCUMENTS TO BE SUBMITTED WITH THE BID 

Bidder shall submit the following drawings / documents along with their bid 

a) Copy of Electrical Scope between BHEL & Vendor duly stamped 

b) Electrical Equipment Specification for EOT Crane System duly stamped 

c) Electrical load list 

d) Deviation schedule with reference to specific clauses of the specification along with 

reason for such deviation in the format given under Vol-III 

e) Un priced copy of price format indicating quoted/ not quoted against each row/column 

f) Copy of pre-bid clarifications, if any, duly signed & stamped 

g) Signed/ Stamped copy of Compliance cum Confirmation Certificate (Vol-III) 

OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSENCE OF ANY OF ABOVE 

DOCUMENTS. DOCUMENT OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE 

OFFER WILL NOT FORM PART OF CONTRACT AND ACCORDINGLY WILL NOT BE 

CONSIDERED FOR BID EVALUATION.
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TITLE: 
TECHNICAL SPECIFICATION 

2X500 MW NNTPS (TG) 
 COMPLIANCE CUM CONFIRMATION 

CERTIFICATE

SPEC. NO.: PE-TS-402-501-A001 
VOLUME:    III
SECTION:    
REV. NO.    0          DATE    
SHEET        1       OF    1

COMPLIANCE CUM CONFIRMATION CERTIFICATE  

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate 
(every sheet) and furnish same with the offer. 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions other than those mentioned 
under “exclusion” and those resolved as per ‘Schedule of Deviations’, if applicable, with 
regard to same.

b) There are no other deviations w.r.t. specifications other than those furnished in the 
‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the 
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’. 

c) Bidder shall submit QP in the event of order based on the guidelines given in the 
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & 
customer hold points for inspection/ testing shall be marked in the QP at the contract 
stage. Inspection/ testing shall be witnessed as per same apart from review of various test 
certificates/ Inspection records etc. This shall be within the contracted price with no extra 
implications to BHEL after award of the contract. 

d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be 
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in 
the event of order. 

e) The offered materials shall be either equivalent or superior to those specified in the 
specification & shall meet the specified/ intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise 
BHEL/ Customer’s decision shall be binding on the bidder whenever the deficiency is 
pointed out.  

f) For components where materials are not specified, same shall be suitable for intended 
duty, all materials shall be subject to approval in the event of order. 

g) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 
included in the base price itself.  

h) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
i) The EQUIPMENT’S functional guarantees shall stand valid till at least eighteen (18) 

months from PERFORMANCE GUARANTEE test of equipment as per technical 
specification or commercial terms and conditions, whichever is later. 

j) In the event of order, all the material required for completing the job at site shall be 
supplied by the bidder within the ordered price even if the same are additional to approved 
billing break up, approved drawing or approved Bill of quantities. This clause will apply in 
case during site commissioning additional requirements emerges due to customer and/ or 
consultant’s comments. No extra claims shall be put on this account. 

k) Schedule of drawings submissions, comment incorporations & approval shall be as 
stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get 
documents approved in the stipulated time. 

l) As built drawings shall be submitted as and when required during the project execution. 
m) The bidder has not tempered with this compliance cum confirmation certificate and if at 

any stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 
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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    2

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 
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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 
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   TITLE                         SPECIFICATION NO. PE-TS-402-501-A001 

TECHNICAL SPECIFICATION FOR                 VOLUME III 

D/G EOT CRANE           SECTION 

                  REV 00  DATE     

                    SHEET 1   OF    1

            

PE
M

-6
66

6-
0

PRE-BID CLARIFICATION SCHEDULE 

S. No. Section/Clause
/Page No.

Statement of the referred 
clause 

Clarification Required 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

The bidder hereby certifies that above mentioned are the only clarifications required on the 
technical specification for the subject package. 

SIGNATURE: ___________________ 

NAME: _________________________ 

DESIGNATION: __________________ 

COMPANY: _____________________ 

DATE: __________________________ 

COMPANY SEAL 
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SL NO VOULME/
SECTION

PAGE
NO.

CLAUSE
NO.

TECHNICAL
SPECIFICATIO

N/ TENDER 
DOCUMENT

COMPLETE DESCRIPTION 
OF DEVIATION 

COST OF 
WITHDRAWL OF 

DEVIATION

REFERENCE OF
PRICE

SCHEDULE ON 
WHICH COST 

OF WITHDRAWL 
OF DEVIATION 
IS APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION
(POSITIVE/
NEGATIVE)

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.
9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of
deviation loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy
10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.
11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.
12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which 
have been clubbed together shall be considered as NIL.
13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 

NAME DESIGNATIONS SIGN & DATE

NOTES:
1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 
2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 
3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.
4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.
5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, 
wherever applicable.
6. Bidder shall furnish price copy of above format along with price bid.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

COMMERCIAL DEVIATIONS

DEVIATION SHEET (COST OF WITHDRAWL)
PROJECT:- 2X500 MW NNTPS (TG) , NEYVELLI

PACKAGE:- TG HALL 105/25 T (DOUBLE GIRDER) EOT CRANES
TENDER ENQUIRY REFERENCE:-

NAME OF VENDOR:- 
REASON FOR QUOTING DEVIATION

TECHNICAL DEVIATIONS
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