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SCOPE OF ENQUIRY/INTENT OF SPECIFICATION

11

This specification includes, but not limited to SUPPLY PART, SERVICE PART & MANDATORY SPARES
comprising of design (i.e. preparation and submission of drawing /documents including “As Built” drawings
and O&M manuals), engineering, manufacture, fabrication, assembly, inspection / testing at vendor's & sub-
vendor’s works, painting, maintenance tools & tackles fill of lubricants & consumables along with spares for
erection, start up and commissioning as required, forwarding, proper packing, shipment and delivery at site,
unloading, handling, transportation & storage at site, in-site transportation, assembly, erection &
commissioning, trial run at site and carrying out performance guarantee/Functional/Demonstration tests at
site (As applicable), and OPERATION AND MAINTENANCE SERVICE including manpower, supervision,
consumables etc. for operation & maintenance of cranes for 24 crane-months for each crane after
commissioning & final handing over to end customer (after O & M service) in flawless condition of crane(s)
for project and package specified above complete with all accessories for the total scope defined as per
BHEL NIT & tender technical specification, amendment & agreements till placement of order.

1.2 The contractor shall be responsible for providing all material, equipment & services, which are required to fulfil

1.3

1.4

15

1.6

1.7

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

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.

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.

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.

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
Section-1ll of the specification within 10 days of receipt of tender documents. In absence of any such
clarifications, in case of any contradictory requirement, the more stringent requirement as per interpretation of
Purchaser/Customer shall prevail and shall be complied by the bidder without any commercial implication on
account of the same. Further in case of any missing information in the specification not brought out by the
prospective bidders as part of pre-bid clarification, the same shall be furnished by Purchaser/ Customer as
and when brought to their notice either by the bidder or by purchaser/ customer themselves. However, such
requirements shall be binding on the successful bidder without any commercial & delivery implication.

The bidder’s offer shall not carry any sections like clarification, interpretations and /or assumptions.
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1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed deviation schedule
along with cost of withdrawal; otherwise, it will be presumed that the vendor's offer is strictly in line with NIT
specification. If no cost of withdrawal is given against the deviation, it will be presumed that deviation can be
withdrawn without any cost to BHEL/its customer.

1.9 In the event of any conflict between the requirements of two clauses of this specification documents or
requirements of different codes and standards specified, more stringent requirement as per the interpretation
of the owner shall apply.

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

1.11 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. For details refer the relevant clause in GCC.

1.12 Apart from specific design requirement for crane, design of various systems/ Sub-systems and all equipment
will also strictly meet the stipulations of Customer's Technical Specification.

Note:

Bidder to note that BHEL reserves the right for drawing/document submission through web based Document
Management System. Bidder would be provided access to the DMS for drawing/document approval and adequate
training for the same. Detailed methodology would be finalized during the kick-off meeting. Bidder to ensure
following at their end.

* Internet explorer version — Minimum Internet Explorer 7.

* Internet speed — 2 mbps (Minimum preferred).

*  Pop ups from our external DMS IP (124.124.36.198) should not be blocked.

* Vendor's internal proxy setting should not block DMS application’s link (http://dms-
server.bhelpem.com/Wrench%20Web%20Access/Login.aspx.).
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SPECIFIC TECHNICAL REQUIREMENTS
1.0.0. SCOPE OF WORK
1.1.0. SCOPE OF SUPPLY
1.1.1. Equipment and services to be furnished by the bidder for the Two (2) nos. 170 T /30T
capacity double girder EOT Cranes for TG Hall 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 crane complete for
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.
1.1.3. Crane shall include but not be limited to the following: -

a.

b
C.
d.
e

> e -

>

o

©

Bridge girders

End carriages with wheels

Crab (trolley)

Cross Travel & Long Travel drive arrangement

All electrical equipment including cables, junction box, VVVF drive, RRC &
pendent and panels etc. as per datasheet A.

PVC Cu insulated shrouded bus bar conductor type DSL

Earthing arrangement

Fill of lubricants till handing over.

Painting of cranes and accessories including touch up painting at site.
Temporary cables for operation of each crane during erection stage of the
plant (Half the bay length + 25m)

Rail including all accessories and end stopper

Maintenance tools & Tackle

Erection & Commissioning spares

Mandatory Spares

Operator’s cabin.

Main Isolating switch in enclosure at operating floor for disconnecting
supply to DSL. Termination of incoming cable (from BHEL) into isolating
switch shall be in Vendor's scope. For maintenance of cranes, 2 nos.
isolating switches are to be provided at extreme ends of bay for both the

phase.
Page 12 of 331
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g. Slings and cradle for load testing on returnable basis
r. Storm brake (Hydraulic rail clamp) (2 nos. per crane)
1.1.4 Maintenance Tools and Tackles
As per Annexure lll, section-1A of this specification
1.1.5 Mandatory Spares
A complete unused and new set of Mandatory Spare parts shall be supplied. Each
part shall be stamped so as to be identified, easy for it use. The items supplied shall
be of the best quality. The minimum requirement of mandatory spare parts is listed
in Annexure —Il section-IA 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. Fill of lubricants; oil etc. till commissioning of the

cranes shall also be supplied by the bidder.

1.1.7 Any supplies mentioned in GCC, SCC as relevant to the package

1.2.0
1.2.1.
1.2.2.

1.2.3.

1.2.4

1.2.5

Services to be provided by the bidder

Packing, forwarding and transportation to site

Development of storage space including ward & watch of the equipment and handling
at site.

Arranging test load at site

Collecting the test load at site within a radius of 1-2 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.
Erection and Commissioning

Demonstration / Load test at bidger.s Miorks and at site.
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1.2.6 Obtaining clearance and acceptance certificate from the concerned competent
Authority after site test and as and when required as per Government Norms
/Statutory body till the time of final handling over to Customer. Necessary
fees/expenditure as required shall be borne by the supplier.
1.2.7 Operation & maintenance for two years of each crane with details as per Annexure-

A which may be further extended as per requirement to be intimated by BHEL site.
However bidder to note that warranty period as per relevant clause of GCC shall start
after handling over the cranes to BHEL/customer after completion of O&M services.)

1.2.8 Any service mentioned in GCC & SCC as relevant to the package.

1.3.0.

2.0.0.

3.0.0.

4.0.0.

5.0.0.

PAINTING & COLOUR SCHEME

As per Annexure IV, section-lA of this specification

Works Excluded

Supply feeder and cable from feeder / MCC to isolating switch.

Gantry girder

Dead load for load/ overload testing at site

Space for storage.

Exclusion, if any, mentioned in GCC, SCC.

Drawing and documents submission schedule along with number of prints.
Drawing and documents submission schedule along with number of prints / copies
required for various drawing and documents are listed in Annexure —V, section-IA of

this specification.

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 “Cost of withdrawal
of deviation” attached in Section Il and 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 mention
“‘NO DEVIATION’ in cost of withdrawal of deviation format.

Makes of Sub - Vendor items
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SPECIFIC TECHNICAL REQUIREMENTS
Makes of bought out items as per Annexure-l, section IA 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.
6.0.0 Parameter and tolerances for structural assembly including rail shall be as per the
relevant standards.
7.0.0. Performance Test requirement

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 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.

Performance test shall be carried out each time after the rectification /modification is

carried out.

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

at site.

7.1.0 Testing at site

Vi.

Vii.

Completely assembled crane at site shall be check for misalignment of gears, shafts
and other items. Following minimum tests shall be conducted on the crane at the site
Deflection test of bridge girder at rated load. Crane shall rest on centerline of LT
wheels.

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.
Electrical tests for brakes, panel, electrical equipment etc. as per IS - 3177

All Other tests as per 1S-3177.

Load & overload test along with deflection test of lifting beam in line with BHEL
approved MQP for lifting beam (if applicable).

Speed test at rated load for hoisting, CT and LT mechanism.

Brake test.

Any other test as per IS-3177 Page 15 of 331
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SPECIFIC TECHNICAL REQUIREMENTS

Note: The test shall be carried out with actual panel, RRC, Master Controller etc.

8.0 Consumables

The Bidder’s scope includes requirements of consumables such as oils, lubricants
including grease, servo fluids, gases and essential chemicals etc. till handing over.
Consumption of all these consumables till handing over shall also be included in the
scope of the Bidder. Bidder shall also supply a quantity of the full charge of each variety
of lubricants, servo fluids, gases, chemicals etc. used which is expected to be utilized

till handing over. This additional quantity shall be supplied in separate Containers.

OPERATION AND MAINTENANCE SERVICES SHALL INCLUDE BUT NOT LIMITED TO

FOLLOWING (FOR TG HALL CRANE ONLY) ANNEXURE A

1.0

2.0

3.0

Scope covers operation and maintenance service including manpower, supervision,

consumables etc. for complete operation and maintenance of two numbers 170/30

T Double Girder Crane for Power House area for two years after successful erection,

commissioning & load testing. The O & M period shall be started after successful load

testing at site.

For Operation of the Crane An experienced crane operator or shall be available for

each crane as and when required by BHEL for at least 16hrs a day, daily.

For Maintenance of the Crane

a) Break-Down Maintenance
i) In case of any break-down of the crane during the contract period, service
engineer shall be made available at site within 72 hrs.
i) All the critical spares and consumables, as deemed necessary by the
manufacturer shall be made available at the site. No delay in crane
maintenance shall be allowed by BHEL due to non-availability of required spare
at site.

b) Preventive Maintenance

i) Following work should be carried out quarterly

Bridge and Trolley | Checking for wear, flat spots and cracks in flange. Ensure

wheel assembly drive wheels are of the same diameter.
Page 16 of 331




HijH

TITLE SPECIFICATION NO.  PE-TS-415-501-A501
1X660 MW BHUSAWAL TPS REV 00
DOUBLE GIRDER EOT CRANES ABOVE 100T | Section IA Date JAN'19
SPECIFIC TECHNICAL REQUIREMENTS

Runway

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

Machine Bolts

Checking all foundation bolts of Electrical and Mechanical

equipment 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.

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. Earthing

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 equipment for loose

Page 17 of 331
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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.

i) Following work should be carried out annually

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 meagre test will be carried out.

Resistance Box All resistance boxes’ step resistance value will be checked.

i) Besides the quarterly and annual preventive maintenance schedule mentioned
above, operator shall carry out any daily, weekly, monthly maintenance schedule as
deemed necessary and shall operate the crane only when the fitness of the crane for
operation has been ensured.

4.0 Bidders' scope of work shall also include, arranging the statutory clearance from the
concerned Government body/Authority as and when required for renewal of license till
handing over. It shall be bidder's responsibility to ensure the presence of competent
authority at the time of testing and obtaining the clearance and acceptance certificate
from the concerned authority. Necessary fees/expenditure as required shall be borne
by the supplier.

5.0 The training to the operation and maintenance staff pf the customer shall be imparted

(min 1 week or as agreed during contract execution stage whichever is higher.
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SPECIFIC TECHNICAL REQUIREMENTS
1.1.0. Inspection and Testing
Bidder shall submit QAP based on the guidelines given in the specification & QAP
enclosed therein.
1.1.1. Inspection and testing at Manufacturer’s works
Copy of approved documents with stamp and signature (one set) shall be available
at the place of Inspection which shall be ensured by supplier.
Shop inspection and tests will include but not limited to the following —
STAGE INSPECTION
Stage inspection of various components of crane shall be guided by the MQP
approved during detail engineering. Indicative MQP is attached in the specification.
However, following shall be ensured and read in conjunction with relevant clause of
MQP w.r.t. stage inspection:

i. All test certificates shall be in original and legible. Photocopies certified by Mill/
manufacturer of raw material used, are acceptable.

ii. 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.

i Radiographs shall be inspected to a sensitivity of 2%.

iv  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
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SPECIFIC TECHNICAL REQUIREMENTS

Vi.

Vii.

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.’

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

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

temperature rise and vibration as per attached Procedure No. PEM (Q)/001.

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).

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

mechanical components and system as per governing specification

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:
Page 21 of 331
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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 equipment etc. as per IS - 3177

d) All Other tests as per 1S-3177.

Procedure for Load/Overload testing of EOT cranes at Manufacturer’s Works &
Site

Refer Testing requirement as mentioned at ANNEXURE-VII.
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TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00

DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA Date JAN'19

Procedure No. PEM (Q)/001
SHOP TEST PROCEDURE FOR GEAR BOX

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
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TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00

DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA Date JAN'19

SPECIFIC TECHNICAL REQUIREMENTS

5.1.0

The gear boxes shall be run under no-load condition at the rated speed for minimum 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.

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

ii. 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.
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TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00
HijH
DOUBLE GIRDER EOT CRANES ABOVE 100T | Section IA Date JAN'19

SPECIFIC TECHNICAL REQUIREMENTS

FIG.1 MEASUREMENT OF BACKLASH

=
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FIG.2 AREA OF CONTACT OF GEAR TEETH
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TITLE

SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00

DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA

SPECIFIC TECHNICAL REQUIREMENTS

Date JAN’19

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 | For Drum gears
Drum gears
For all modules For all modules
1to 50 2.5t0 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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TITLE SPECIFICATION NO.

PE-TS-415-501-A501

T 7 1X660 MW BHUSAWAL TPS

Hﬂ[l REV 00
DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA

Date JAN’19

SPECIFIC TECHNICAL REQUIREMENTS

SECTION = 1A

CUSTOMER SPECIFICATION
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TITLE
HifH

1X660 MW BHUSAWAL TPS

DOUBLE GIRDER EOT CRANES ABOVE 100T
SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-415-501-A501

REV 00

Section IA

Date JAN’19

ANNEXURE-I

MAKES OF SUB-VENDOR ITEMS

SR.

NO. ITEM

SUPPLIERS

PLACE REMARKS

1. STEEL

SAIL

TISCO

JINDAL

ESSAR

2. |HOOKS

STEEL FORGING & ENGG. CO.,

KOLKATA

SIMRITI FORGING

KARACHIWALA

UP TO 25T CAPACITY

3. |GEAR COUPLINGS

ALLIANCE

FLEX-TRANS (formerly known as
HICLIFF)

SAHARA

NUTECH

OEM

4. |WIRE ROPE

USHA MARTIN

FORT WILLIAMS

BHARAT WIRE ROPES

5. |BEARINGS

SKF

FAG

TATA

NBC

6. |MOTORS

SIEMENS

NGEF (up to 15KW)

CROMPTON

KIRLOSKAR

BHARAT BIJLI

MARATHON

ABB

7. |BRAKES

ELECTROMAG

SPEED-O- CONTROL

BCH

FOR DCEM BRAKES ONLY

KAKKU

PATHE

8. |CONTACTOR

SIEMENS

L&T

SCHNEIDER (Earlier TELE
MECHANIQUE)

BCH

9. |OVER LOAD RELAYS

SIEMENS

L&T

ABB

SCHNEIDER (Earlier TELE
MACHANIQUE)
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TITLE

1X660 MW BHUSAWAL TPS

DOUBLE GIRDER EOT CRANES ABOVE 100T
SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-415-501-A501

REV 00

Section IA

Date JAN’19

SR.
NO.

ITEM

SUPPLIERS

PLACE REMARKS

10.

HRC FUSES

SIEMENS

L&T

ENGLISH ELECTRIC

GE POWER

EATON (BUSSMANN)

ABB

11.

ISOLATING SWITCH

SIEMENS

L&T

CONTROL & SWITCH GEAR

ABB

12.

SWITCH FUSE UNITS

SIEMENS

L&T

CONTROL & SWITCH GEAR

ABB

13.

TIME DELAY RELAYS

SIEMENS

L&T

ABB

BCH

SCHNEIDER (Earlier TELE
MACHANIQUE )

14.

TRANSFORMERS

INDCOIL

LOGICSTAT

KAPPA

AUTOMATIC ELECTRIC

PRECISE ELECTRICALS

SILKAAN ELECTRIC MFG. CO.
LTD.

SOUTHERN ELECTRIC

NEC

15.

BULB & FLOURESCENT
TUBES/FITTINGS

PHILIPS

BAJAJ

CROMPTON

16.

CABLE LUGS (HEAVY
DUTY)

DOWELLS

UML ENGINEERS

KOLKATA

JAINSON

17.

HOOTERS

BEACON

OSC

TARGET

KHERAJ

18.

LIGHTING SWITCHES

ANCHOR

ELLORA

BAJAJ

PHILIPS

19.

PVC POWER CABLES

APAR INDUSTRIES LTD.

MUMBAI

CORDS CABLE INDUSTRIES
LTD. Page 73 of 331
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TITLE SPECIFICATION NO.  PE-TS-415-501-A501
1X660 MW BHUSAWAL TPS REV 00
aifH
DOUBLE GIRDER EOT CRANES ABOVE 100T | Section IA Date JAN’19
SPECIFIC TECHNICAL REQUIREMENTS
flg' ITEM SUPPLIERS PLACE REMARKS

DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
GOYOLENE FIBRES (INDIA)
PVT.LTD MUMBAI
GOVIND CABLE INDUSTRIES  [KOLKATA
GUPTA POWER
INFRASTRUCTURE LiMITED _|PHUBNESWAR
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD. NEW DELHI
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED |MUMBAI
MANSFIELD CABLES
COMPANY LTD. NOIDA
NICCO CORPORATION LTD.  [KOLKATA
PARAMOUNT
COMMUNICATIONS LTD. NEW DELHI
POLYCAB WIRES PVT.LTD.  |MUMBAI
RADIANT CORPORATION
PRIVATE LIMITED HYDERABAD
RAVIN CABLES LIMITED MUMBAI
SUYOG ELECTRICALS LTD.  |[VADODARA
SRIRAM CABLES PVT.LTD.  |[NEW DELHI
SCOT INNOVATION WIRES
AND CABLES PVT. LTD. SOLAN
SAM CABLES & CONDUCTORS |UDHAM SINGH
(P) LTD NAGAR
THERMO CABLES LTD HYDERABAD
ADVANCE CABLE TECHNOLOGIES
() LTD BANGALORE
APAR INDUSTRIES LTD., CMI |\ /1o,
LTD
CMI LIMITED FARIDABAD
CORDS CABLE INDUSTRIES LTD |[NEW DELHI
CRYSTAL CABLE INDUSTRIES |, 0\ ron
LTD
DELTON CABLES LTD NEW DELHI

20. |PVC CONTROL CABLES [DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
ELKAY TELELINKS LTD NEW DELHI
GEMSCAB INDUSTRIES LTD NEW DELHI
GOVIND CABLE INDUSTRIES ~ |KOLKATA
GUPTA POWER
INFRASTRUCTURE LIMITED BHUBNESWAR
HAVELLS INDIA LIMITED NOIDA
INCOM CABLES (P) LTD NEW DELHI
KEI INDUSTRIES LTD NEW DELHI
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TITLE SPECIFICATION NO.  PE-TS-415-501-A501
1X660 MW BHUSAWAL TPS REV 00
ok
DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA Date JAN’19
SPECIFIC TECHNICAL REQUIREMENTS
ﬁg'. ITEM SUPPLIERS PLACE REMARKS
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED  |MUMBAI
[/I_I_ADI\ISFIELD CABLES COMPANY [\
NICCO CORPORATION LTD KOLKATA
E/TASAMOUNT COMMUNICATIONS |\ o e
POLYCAB WIRES PVT. LTD MUMBAI
RAVIN CABLES LIMITED MUMBAI
SUYOG ELECTRICALS LTD VADODARA
SPECIAL CABLES PVT. LTD NEW DELHI
SCOT INNOVATION WIRES AND
CABLES PVT. LTD SOLAN
SAM CABLES & CONDUCTORS (P)JUDHAM SINGH
LTD NAGAR
f_IP_I[\)/I POWER & TELECOM PVT. | oo -cons
TORRENT CABLES LTD AHMEDABAD
THERMO CABLES LTD HYDERABAD
'Lr_:_FE)UPATI PLASTOMATICS PVT. |\ 0 e
UNIVERSAL CABLES LTD SATNA
NICCO KOLKATA
UNIVERSAL SATNA
INCAB
ICL NEW DELHI
21 [TRAILING CABLES APAR INDUSTRIES LTD MUMBAI
CMI LTD FARIDABAD
KEI INDUSTRIES LTD NEW DELHI
SUYOG ELECTRICALS LTD VADODARA
APAR INDUSTRIES LTD MUMBAI
CORDS CABLE INDUSTRIES _ [NEW DELHI
LTD
CRYSTAL CABLE INDUSTRIES |KOLKATA
LTD
DIAMOND POWER VADODARA
INFRASTRUCTURE LTD
GEMSCAB INDUSTRIES LTD _ [NEW DELHI
22. XLPE POWER CABLES 55y |ND CABLE INDUSTRIES  |KOLKATA
GUPTA POWER BHUBNESWAR
INFRASTRUCTURE LIMITED
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL GWALIOR
INDUSTRIES LTD
KEC INTERNATIQNAL LIMITED [MUMBAI

oo




TITLE SPECIFICATION NO. PE-TS-415-501-A501
1X660 MW BHUSAWAL TPS REV 00
aifH
DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA Date JAN’19
SPECIFIC TECHNICAL REQUIREMENTS
f]l(:\; ITEM SUPPLIERS PLACE REMARKS

MANSFIELD CABLES NOIDA
COMPANY LTD
PARAMOUNT NEW DELHI
COMMUNICATIONS LTD
POLYCAB WIRES PVT. LTD MUMBAI
RAVIN CABLES LIMITED MUMBAI
SUYOG ELECTRICALS LTD VADODARA
SPECIAL CABLES PVT. LTD NEW DELHI
SCOT INNOVATION WIRES SOLAN
AND CABLES PVT. LTD
SRIRAM CABLES PVT. LTD NEW DELHI
TORRENT CABLES LTD AHMEDABAD
THERMO CABLES LTD HYDERABAD
TIRUPATI PLASTOMATICS PVT.JAIPUR
LTD
APAR INDUSTRIES LTD MUMBAI
E_?\[E)SLE CORPORATION OF INDIA MUMBAI
E_II:_Q;STAL CABLE INDUSTRIES KOLKATA
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
GEMSCAB INDUSTRIES LTD NEW DELHI
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI

25, XLPECONTROL  NOUSTRIES LTD GWALIOR

CABLES KEC INTERNATIONAL LIMITED |MUMBAI

E_IA_\SAMOUNT COMMUNICATIONS NEW DELHI
POLYCAB WIRES PVT. LTD MUMBAI
RADIANT CORPORATION
PRIVATE LIMITED HYDERABAD
RAVIN CABLES LIMITED MUMBAI
SUYOG ELECTRICALS LTD VADODARA
SRIRAM CABLES PVT. LTD NEW DELHI
TORRENT CABLES LTD AHMEDABAD
UNIVERSAL CABLES LTD SATNA
COMMET
SUNIL&CO

24. |CABLE GLAND ARUP ENGINEERING
JAINSON
DOWELL
SIEMENS

25. PUSH BUTTONS L&t
BCH
SCHNEIDER Page 76 of 331
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TITLE

1X660 MW BHUSAWAL TPS

DOUBLE GIRDER EOT CRANES ABOVE 100T
SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-415-501-A501

REV 00

Section IA

Date JAN’19

SR.
NO.

ITEM

SUPPLIERS

PLACE REMARKS

26.

LIMIT SWITCHES

SPEED-O-CONTROL

ELECTROMAG

27.

MASTER CONTROLLER

SPEED-O-CONTROL

ELECTROMAG

28.

SAFETY SWITCHES

ALSTOM

L&T

SIEMENS

29.

PENDENT PUSH
BUTTON STATION

OEM

30.

INDICATING LAMPS

TECKNIC

BCH

SIEMENS

STANDARD

31.

MCB

MDS

INDO COPP

STANDARD

SIEMENS

L&T

ABB

SCHNEIDER

32.

PANELS

OEM

RITTAL

PYROTECH

33.

RESISTANCE BOXES

ENAPROS

OEM

34.

FIRE EXTINGUISHERS

ASKA EQUIPMENTS LTD.

ASHOKA ENGINEERING
COMPANY

KANADIA FYR FYTER PVT. LTD

NITIN FIRE PROTECTION
INDUSTRIES LTD

NEW ENGINEERING
CORPORATION

SAFEX FIRE SERVICES LTD

UNITED FIRE EQUIPMENTS PVT.
LTD

ZENITH FIRE SERVICES (INDIA)
PVT LTD

35.

VVVF

YASKAWA

ABB

SIEMENS

SCHNIEDER

FUJI ELECTRIC

MITSUBISHI ELEEFRI( of 331




TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00
HijH
DOUBLE GIRDER EOT CRANES ABOVE 100T | Section IA Date JAN'19

SPECIFIC TECHNICAL REQUIREMENTS

fll(:\; ITEM SUPPLIERS PLACE REMARKS
36. SHROUDED DSL SUSHEEL
STROMAG
37. |JANTI COLLISION DEVICE|ELECTRONIC SWITCHES INDIA
38. LOAD CELL IPA
SARTORIUS

ACROPOLIS ENGINEERING

39. RRC
SNT CONTROLS -

OEM
ELECON ENGINEERS
SHANTI GEARS

PBL* * = Applicable for Geared
NAW* Motors only

NORD*
SEW*
BONGFILIOLI*

40. GEAR BOX

PL
41. RAIL IS

SAIL

NOTE:

1. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND CUSTOMER
APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY COMMERCIAL & DELIVERY
IMPLICATION TO BHEL

2. BIDDER TO PROPOSE SUB VENDOR WITHIN 4 WEEKS OF PLACEMENT OF LOI. THEREAFTER NO
REQUEST FOR ADDITIONAL SUB-VENDOR SHALL BE ENTERTAINED.

3. THEINSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY BHEL/CUSTOMER.

HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY COMMERCIAL AND DELIVERY
IMPLICATION TO BHEL/ CUSTOMER.
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TITLE
1X660 MW BHUSAWAL TPS

DOUBLE GIRDER EOT CRANES ABOVE 100T
SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-415-501-A501

REV 00

Section IA

Date JAN’19

MANDATORY SPARES: (One set common for both cranes).

ANNEXURE-Il MANDATORY SPARES

Sl. Description Quantity Quantity & Unit

no
1 Carbon brushes for each motor 3 Three (3) sets
2 Brush holders for each motor 1 One (1) set
3 Bearing for each motor 1 One (1) set
4 Bearings for each reduction gear unit 1 One (1) set
5 Bearings for cross travel and long travel wheels 1 One (1) set
6 Linings for each brake shoe complete with rivets 2 Two (2) sets
7 Contactors of each type and rating 2 Two (2) each
8 Timers of each type 2 Two (2) each
9 Limit switches and switches of each type 1 One (1) set each
10 | Sockets of each type 1 One (1) set each
11 Double roller collectors 3 Three (3) sets
12 Porcelain insulators of each type 2 Two (2) sets each
13 Contacts for master controllers 2 Two (2) sets
14 Brake springs for main and auxiliary hoist brakes 3 Three (3) sets
15 | Coils for all contactors 1 One (1) set each
16 V3F DRIVE

16.1 | Thysrister 12 Twelve (12)

16.2 | Ignition Transformer 12 Twelve (12)

16.3 | Firing card 4 Four (4)

16.4 | Control Transformer 2 Two (2)

16.5 | Auxiliary contactor 2 Two (2) each

Note: -

1) “One (1) Set is defined as 100% requirement for one crane for the entire cranes of similar size
& capacity.

2) All essential spares shall be supplied as per the requirement of the specifications. In case any
spare indicated in the specification is not applicable for particular equipment then suitable
applicable alternate spare have been offered / shall be supplied without any financial
implication.
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TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00

DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA Date JAN'19

SPECIFIC TECHNICAL REQUIREMENTS

ANNEXURE Il - TOOLS & 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. 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 minimum the following shall be provided.

S. No. Description Quantity
1 Complete set of ring spanners (Indicate the sizes offered) 1 set
2 Complete set of screwdrivers ((Min. 6 Nos., Indicate the sizes) 1 set
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. Further

in addition to above mentioned items, if any other items is required for maintenance of

cranes,

the same shall also be included as a part of maintenance tools by the bidder.
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SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS REV 00

HijH

SPECIFIC TECHNICAL REQUIREMENTS

DOUBLE GIRDER EOT CRANES ABOVE 100T Section IA

Date JAN’19

ANNEXURE IV: PAINTING SPECIFICATION

1. Painting specification detail:

Surface Preparation

Degreasing and Mechanical cleaning with wire brush or hand tool

(SA1/ ST2/ ST3 as applicable).

Primer coat:

Painting with inorganic Zinc phosphate primer (DFT -75 microns,

No. of coat-1).

Intermediate coat

Epoxy based finish polyamide cured painting (DFT-75 Micron, No.

of coat-3, i.e. 25 microns per coat).

Finish coat

Final coat of epoxy based finish polyamide cured painting (DFT-75
micron, no. of coat-3, i.e 25 microns per coat).

Total DFT

220 microns

2. Color Shade:

SL. No Item Description | Color Shade Remarks

1 Crane Structure Golden Yellow shade 356 as per IS-5 | Colour band-Black
2 Trolley and hook Crimson shade 540 as per IS-5 -

3 Motors Light Gray shade 631 as per IS-5 -

4 Control Panels Light Gray (Powder coated) as per IS-5 | -

5 Gear Box Light Blue (RAL : 5012) -
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