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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, lubricants & consumables, packing, forwarding and
transportation to site, unloading, storage & handling at site, preservation, security / safety at site, erection,
commissioning and final load test at site and handing over to BHEL’s customer of Two (2) no. 35 T capacity
double girder EOT Crane for BFP in BC bay and 1 no. 25T capacity double girder EOT crane for Sea
Water intake water pump house and necessary accessories including supply of mandatory spares, erection
and commissioning spares, maintenance tools and tackles for cranes for 2x660 MW SEZ Ennore STPP.

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

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 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.

Page 4 of 301




TITLE SPECIFICATION NO.  PE-TS-412-501-A101
FTTE 07 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section | | Date Feb’17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENT Page 2 of 2

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.

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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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. 35T EOT
double girder crane for Boiler Feed pump handling in BC Bay and One(1) no. 25T
EOT double girder crane for Sea water intake pump house 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 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. Cranes shall include but not be limited to the following: -

a. Bridge girders

b. End carriages with wheels

c. Crab (trolley)

d. Cross Travel & Long Travel drive arrangement

e. All electrical equipment including cables, junction box, VVVF drive &

pendent and panels etc.

f. PVC insulated shrouded bus bar conductor type DSL
g. Earthing arrangement
h.  Fill of lubricant till commissioning of cranes and one year’s topping.

Painting of cranes and accessories

j-  Temporary cables for operation of each crane during erection stage of the
plant (Half the bay length + 25m)

k. Rail including all accessories and end stopper

[.  Maintenance tools & Tackle

m. Erection & Commissioning spares

n. Mandatory Spares

0. Pendant Push Button etc.

p. Main lIsolating switch in enclosure at operating floor for disconnecting

supply to DSL with earth fault protection module.
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g. One Single leg sling with ring at both ends  for BFP
cranes (with 14M length, for lifting 35T cap. equipment (considering each
ring of sling on either side of the equipment i.e. two falls) as per relevant IS
standard).

r. One Single leg sling with ring at both ends for Sea water intake Pump
house crane (with 10M length, for lifting 25T cap. equipment ( considering
each ring of sling on either side of the equipment i.e. two falls) as per
relevant IS standard)

1.1.4 Maintenance Tools and Tackles
As per Annexure lll, section-lA 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 —I| 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 both
cranes shall also be supplied by the bidder. (The Bidder’s scope includes all the first
fill and one year’s topping, requirements of consumables such as oils, lubricants
including grease, servo fluids, gases and essential chemicals etc. Consumption of all
these consumables during the initial operation and final filling after the initial
operation shall also be included in the scope of the Bidder. Bidder shall also supply a
quantity not less than 10% of the full charge of each variety of lubricants, servo
fluids, gases, chemicals etc. used which is expected to be utilised during the first
year of operation.

This additional quantity shall be supplied in separate Containers).
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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 Performance Guarantee Test/ Demonstration / Load test

1.2.5 Obtaining clearance and acceptance certificate from the concerned competent
authority after site test. Necessary fees/expenditure as required shall be borne by
the supplier.

1.2.6 Training to customer’s O&M staff

1.3.0. PAINTING & COLOUR SCHEME
As per Annexure 1V, section-lA of this specification

2.0.0. Works Excluded
The purchaser shall provide one (1) no. 415V, 3 phase and 50Hz 4 wire Neutral
solidly grounded power feeder at any point 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. Any other supply required by the bidder shall be arranged by the bidder using
suitable transformer as per the specification.

3.0.0. Drawing and documents submission schedule along with number of prints.
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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.
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 “Cost of withdrawal
of deviation” attached in Section Ill 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.
5.0.0. Makes of Sub - Vendor items

Makes of bought out items as per Annexure-l, section |A 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

7.0.0.

relevant standards.

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.
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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 checked for 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 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 Ilift 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 IS-3177.

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

Brake test.

Any other test as per IS-3177

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

8.0.0 Special technical requirement of electrical

1)

2)

One (1) No. Change over type/ isolating switch at Middle of the bay length for each
crane.

DSL is to be sized considering maximum length from changeover switch and with a
margin of 20% over load requirement. The DSL shall be designed to limit voltage drop at
motor terminals within 3% for single length considering the voltage drop in the power
cable i.e. from changeover switch to DSL along with voltage drop in DSL. Cable sizes
shall be selected accordingly. Suitable guards of MS sheet to live electrical wiring down

shop leads shall be provided
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QUALITY ASSURANCE AND INSPECTION REQUIREMENT

1.1.0. Inspection and Testing

1.1.1.

Bidder shall submit QAP based on the guidelines given in the specification & QAP
enclosed therein.

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
attached with this specification. However, following shall be ensured and read in

conjunction with relevant clause of MQP w.r.t. stage inspection:

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.

Radiographs shall be inspected to a sensitivity of 2%.

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 Page 11 of 301
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Vi.

Vii.

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.’

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%.

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
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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 equipment etc. as per IS - 3177

d) All Other tests as per IS-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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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:

21.0

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:

41.0

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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51.0 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.
Vi, 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:

Vi.
Vil.

viii.

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

manufacturers name.

Inspection pockets are provided as required.

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

Dip sticks with minimum / maximum level markings are provided.

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

Breathers are provided.

Lifting lugs or eye bolts ar provided as required.

Wherever bearings have splash lubrication, oil retainers are provided.

Gear boxes are painted as per specification outside and inside. Inside surfaces
shall be painted with Oil proof paint.

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

lubrication is also provided.
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FIG.1 MEASUREMENT OF BACKLASH

T T T i e o s o e e e o

FIG.2 AREA OF CONTACT OF GEAR TEETH
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Date |Feb’17

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
1 to 50 2.5to 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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SECTION - IA

CUSTOMER SPECIFICATION
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DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

CHAPTER 17
17.0 CRANES AND HOISTS
17.1 Scope
17.1.1 Cranes and hoists to facilitate the lifting and transporting of various equipment during
construction, maintenance or replacement of the plant components shall be
provided.
17.1.2 Each crane or hoist shall be complete with its accessories, supporting structure,

power supply, safety devices and controls and shall conform to local statutory rules
and regulation.

17.2 Equipment Sizing and Design Criteria
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17.2.1 EOT Cranes

The turbine building EOT crane is required to handle the heaviest component other
than the generator stator with the auxiliary hoist rated for 20% of main hook capacity.
The main crane is used for maintenance of main steam turbine and electric
generators, generator coolers, condensate pumps, lube oil units and other
equipment located in turbine bay. The auxiliary hoist is used to handle smaller
components more rapidly.

The EOT cranes shall of the double girder plate box type construction.

The EOT cranes shall be designed as per Class M5 for mechanical and structural
components and Class M5 for all electrical components IS: 807, 1S 3177.

17.2.2 Creep Speed for EOT Cranes: 10% of main speed shall be creep and shall be
provided for all motions of the turbine building EOT crane viz. long travel, cross
travel, auxiliary hoist and main hoist.

17.2.3 Layout Considerations: The span of EOT cranes shall be derived based on the
building layout with considerations to clearances and hook approach.

Access walkway of minimum 500 mm width with safety handrails shall be provided
along the full span length of the cooling water building crane.

17.2.4 Other Features
The hook for hoists shall be plain shank type swiveling hook with locking device.

The EOT cranes shall be designed to operate with 125% of rated load without any
permanent deformation.

The EOT cranes are designed with a maximum deflection of 1/900 of crane span at
rated load.
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17.2.11

17.3

17.3.1

17.3.2

17.3.3.1

17.3.3.2

17.3.3.3

17.3.3.4

17.3.3.5

Capacity of Cranes & Hoists

Capacity of cranes & hoists shall be selected considering a minimum margin of 25%
over the maximum weight of the heaviest equipment / component to be handled by
the Crane/Hoist

Electrical Requirements

Electrical equipment shall be adequately rated to permit simultaneous operation of
nay combination of motions of the crane for it duty service.

Motors

Motor ratings shall be 25% (at least) over the maximum power requirement. The
hoist motors shall be rated to lift 125% of the design load at rated speed.

Motors shall suit the duty class S4, cyclic duration factor 60% and 300 starts per
hour and shall be suitable for VVF operation. Motor pull out torque shall not be less
than 2.75 times/ rated torque. Motor shall have class F insulation temperature rise
limited to class B and enclosures shall conform to the degree of protection IP-55.

All motors shall be capable of the following :

e Operating satisfactorily at full load for 5 minutes without injurious heating

with 75% rated voltage at motor terminals.

Withstand 120% of rated speed for two minutes.

Current shall not exceed 6 times full load current for creep speed motor.

Withstanding the stresses imposed if started at 110% rated voiltage.

Start with rated load and accelerate to full speed with 80% rated voltage at

motor terminals.

e The locked rotor motor withstand time under hot condition at 110% rated
voltage shall be more than motor starting time at minimum permissible
voltage by at least 3 seconds for motors upto 20 seconds starting time.

e Maximum torque shall not be below 200% of full load torque.

Each motor more than 30 KW rating shall be provided with space heater. All
electrical equipment accessories and wiring shall have tropical protection.

The VVF drive control shall be used for control of each motion. The VVf drive shall

be equipped at least with 1024 pulse incard, droop control for synchronization and
crane software. The rating of VVF shall be decided considering 250% of full load
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17.3.3.6

17.3.4

17.3.4.1

17.3.5

17.3.7

17.3.8

17.4

17.41

current of respective drive motor based on in panel rating with derated at 50 Deg C
ambient temperature.

The crane(s) shall be furnished complete with all electrical equipment, accessories,
like drive motors with VVF drives, conductors, insulators, protective & operating
devices, cables, current collectors, all protective devices, anti collision limit switches,
mechanical overload and protection for electrical faults etc.

DSL
DSL shall meet the following requirements :

e Shrouded bus bar type.

e Minimum 20% allowance for wear and tear shall be considered during sizing.

e Voltage drop for all conductors and cables/ wires shall be limited to 3% of rated
voltage between the main disconnect witch and motor terminals.

LIMIT SWITCHES
The limit switches shall be totally enclosed type IP-55.

Each hoist shall be furnished with two (2) limit switches meeting the following
requirements:

e A screw type limit switch with self resetting features which will act in case of over
hoisting.

e A gravity operated hand reset type limit switch as a back up protection against
over hoisting. Track type limit switches shall be provided on the bridge and
trolley to prevent over travelling in either direction.

Trailing cable shall be 1100 V grade, tinned copper, heat resistant, with EPR
insulation and as per Class — 5 of 1S-8130. Also should have inner PCP sheath and
outer CSP sheath with nylon chord reinforcement & heat resistant, oil resistant and
flame retardant heavy duty FRLS type.

For other electrical and specific design requirements of electrical items refer Volume
IV of the EPC specification.
Control & Instrumentation Requirements

Necessary start/stop and emergency controls shall be provided. Automatic reset type
limit switches shall be provided to prevent over-travel for

a) Over hoisting and lowering motions of the hook.
b) Long travel motion
c) Cross travel motion
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10.

11.

DOUBLE GIRDER EOT CRANE (UPTO 50T)

SPECIFICATION NO. PE-TS-412-501-A101

DATA SHEET FOR EOT CRANE |

Number of Cranes

Crane Classification

Type of service

Capacity — Main Hoist

a. Rated Tonnes
b. Test load Tonnes

Capacity — Auxiliary Hoist

a. Rated Tonnes
b. Test load Tonnes
Type of Hooks

a. Hoist

Number of trolleys
Number of hoists on trolley

Crane structure

Operating speeds with full load (M/min)

a. Hoist

b. Trolley travel

C. Longitudinal bridge travel
d. Creep speeds

a. Crane runway rails

b. Runway Conductors (DSL)

2 Nos. for BC Bay area and 1 no. for Sea Water
Intake Pump House

Class-Il to BS: 466-19471S: 807 & IS: 3177

Indoor

As specified

1.25 times rated load

As specified

1.25 times rated load

Standard single swiveling hook with locking
device

One (1)
One (1)

Bridge Girders of box type and steel
fabricated construction

1.5

15

30

10 percent of full speed for all motions
To suit

As indicated in write up
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If the manufacturer has special requirements relating to the welding procedures for welds
at the terminals of the equipmentto be per formed by others the requirements shall be
submitted to the Owner in advance of commencement of erection work.
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9.00

9.00.01

9.00.02

9.00.03

9.00.04

Page 40 of 301



DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

9.00.05

9.00.06

9.00.07

9.00.08

9.00.09

9.00.10

9.00.11
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9.00.11

9.00.12

9.00.13

9.00.14

9.00.15

9.00.16
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9.00.17

9.00.18

9.00.19

9.00.20

9.00.21

9.00.22
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9.02.00

9.03.01
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9.03.02

9.03.03
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9.03.03
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10.00.01
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12.00
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13.00

14.00

15.00
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2 x 660 MW ENNORE SEZ STPP AT

ASH DYKE OF NCTPS, CHENNAI DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

13.0 QUALITY PLAN FOR MANUFACTURE OF EQUIPMENT:

13.1 The Quality plan for manufacture is a document, which
presents in a tabular form. The Quality Control checks to be
exercised by the Contractor during the various stages of
manufacture and despatch in order to meet the requirements
of this Contract. This plan shall detail the components
manufactured, characteristics being controlled and
acceptance norms for this characteristic and the agency
responsible for performance and witnessing the checks.

13.2 After issuance of Letter of Intent (LOI), the contractor shall
submit to the Owner, the detailed quality plans to be followed
during manufacture of all major equipments. These quality
plans shall be discussed mutually and updated by the
Contractor taking into consideration the requirement of the
Owner. The quality plan when approved shall form a part of
the contract. This document shall be followed for inspection
of the concerned equipment.

13.3 The details of the quality assurance / quality checks
envisaged by the Contractor during manufacturing of the
equipment supplied by him or procured through his sub-
vendors / sub-contractors shall be detailed out in the quality
plans to be submitted by the Contractor. The contractor may
also furnish any additional information regarding quality
assurance / quality checks in the additional sheets, if
required. Quality plans for major equipments manufactured
by the Contractor or procured through his sub-vendors / sub-
contractors shall be submitted during engineering. After
approval of the Owner is accorded various quality plans shall
be bound as a booklet and shall be submitted to the Owner
as soon as possible. The contractor shall ensure that the
approved quality plans are followed scrupulously by him and
by his sub-vendors / sub-contractors and manufacturing of
the items covered under the quality plans shall be taken up
only after Owner has approved the quality plan.
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14.0 OWNER’S REPRESENTATIVE AT SITE:

14.1 SE/ Projects, “2 x 660 MW Ennore SEZ Supercritical
Thermal Power Project at Ash Dyke of NCTPS” shall be the
Owner's representative at site and shall act as an In-charge
for all the site works. The contractor's Resident Engineer
shall report to him for all the day to day works.

15.0 CONSIGNEE:

All materials shall be consigned to:

SE/ Projects

Tamil Nadu Generation and Distribution Corporation
Ennore SEZ Supercritical TPP

16.0 PAINTS, CONSUMABLES:

16.1 Pursuant to the Clause No. 25.0 of Section 3, Volume I, it
shall be the responsibility of the contractor to supply all the
paints as required.

16.2 It shall be the responsibility of The Contractor to supply all
consumables like, grease, lubricating oils, all chemicals, ink
& graphs for recorders etc., up to satisfactory completion of
trial operation and three months thereafter. The Contractor
shall also arrange any additional quantities required
specifically for the Performance Guarantee Test. Contractor
shall furnish specifications of all such consumables to enable
the Owner to purchase his future requirements well in
advance.

17.0 THIRD PARTY INSPECTION:

a) Indigenous supplies: - The equipment to be supplied
under this Contract shall be inspected during
manufacturing as per the quality plan to be finalized.
Material verification and stage inspection at all important
stages as well as final testing and inspection fall within
this scope. The inspection shall be carried out by a third
party inspection agency to be appointed by the Owner for
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indigenous supplies. The cost towards this inspection
shall be borne by the Contractor.

b) In the case of imported supplies: - For imported materials
or non- indigenous supplies, the inspection shall be
carried out by a foreign agency of repute to be appointed
by the contractor as approved by the Owner. The cost of
such inspection shall be borne by the Contractor.

18.0 OPERATION AND MAINTENANCE MANUALS:

18.1 For all the equipments supplied by the Contractor, he shall
submit to the Owner ten sets of the O&M manuals. The
manual shall contain the operational features of the
equipment, DOs & DON'Ts, trouble shooting, maintenance
schedules for preventive maintenance, detail dimensional
drawings, cross sectional drawings, method of assembly etc.
to make the Owner’s staff acquainted with the equipment as
well as to enable them to operate and maintain the same in
prescribed manner. Manuals shall contain all information for
ordering of the spares, like part name, part no., Drawing/
material Specifications, address of the supplier with phone
no. & fax no. etc. Contractor shall ensure that these O&M
manuals are made available to the Owner well before
starting of initial trials of equipment.

18.2 ERECTION MANUALS:

18.2.1 In order to enable the engineers of the Owner to
supervise the works properly, Contractor shall furnish five
copies of erection manuals depicting therein the erection
procedure, special precautions to be taken, various
clearance to be maintained, erection checks and tests to be
carried out before the equipment is put to initial trials.

19.0 SUBMISSION AND APPROVAL OF DRAWINGS:
19.1 The contractor shall submit the drawings in sequential order

to match with completion of milestone activity. The contractor
shall submit all the G.A. drawings, mechanical, electrical and
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civil drawings, data sheets etc. for approval of the Owner
along with the design calculations and general write up
wherever involved. The drawings for all the systems shall be
properly coordinated. While scrutinizing the drawings, the
Owner shall indicate the corrections to be made in these
drawings and documents, which the contractor shall
incorporate or justify its correctness. The Contractor then
shall submit the revised drawings for approval of the Owner.
On approval of the same, Contractor shall furnish six copies
and soft copy on CD of these approved drawings to the
Owner as per the distribution to be intimated. Any delay in
approval of drawings by Owner, due to submission of
incorrect data, non-submission of data, non-updating the
drawings in line with the corrections indicated shall be to the
Contractor’'s account. During the currency of the contract, if
any approved drawings are required to be modified, such
details of the modifications required to be carried out shall be
separately maintained. On completion of all the works, the
Contractor shall incorporate all the changes necessitated in
the drawings and submit 6(six) sets of all the "As built"
drawing for the records of the Owner. As the drawings shall
be approved based on the basic information furnished by the
Contractor, approval by the Owner shall not absolve the
Contractor of his responsibilities towards correctness of
design & performance of the equipment.

20.0 TEST REPORTS:

20.1 On completion of tests of equipment at manufacturer’s
works, the Contractor shall furnish 4 copies of test
certificates to the Owner for approval and subsequent
despatch clearance. The test report shall invariably indicate
identification data, including model no., sl. no. etc. of the
equipment, method of application and duration of test along
with test results. Only on approval of these test results by the
Owner or Owner’s representative, dispatch clearance will be
issued for dispatch of material to site.
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21.0 FIELD QUALITY PLAN:

21.1 Erection shall be carried out as per ECC, manufacturer’s
manual, approved quality plan & best practices of the
industry. After completing erection of individual equipment,
the equipment shall be tested for starting up. The list of all
the inspections, tests to be carried out before starting up of
the equipment shall be mutually decided. Subsequent to
these tests, the equipment shall be tried as a sub system
and further as a system as a whole. All the inspections and
tests to be carried during these stages shall be mutually
decided and as per the best practices. This schedule of
inspections and the tests shall be called as field quality plan
and Contractor shall follow the same during various stages of
erection, testing and operations.

22.0 COMMISSIONING AND HANDING OVER:

22.1 INITIAL TRIAL:

On completion of erection of equipment, each item of the
equipment shall be thoroughly cleaned and inspected jointly
by the Owner / Consultant and Contractor for correctness
and completeness of installation and acceptability for initial
trials of the equipment by the Contractor & Owner. During
the above joint walk down, the list of equipment deficiency &
defects shall be prepared and for such a punch list, action
shall be initiated by the Contractor in agreed time frame. The
list of tests to be performed prior to initial trials shall be
mutually agreed and included in the Field Quality Plan by
Contractor. The purpose of these trials is to ensure integrity
of each individual equipment for its operation in the system
for initial operation.

22.2 INITIAL OPERATION:
After successful initial trials of all the individual equipment, all

equipments shall be operated together as a system. The
purpose of this initial operation is to ensure integrity of all the
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sub-systems which compose the total system. Based on the
observations made during initial operation, necessary
corrections shall be effected in the equipment / systems to
ensure proper integrated operation of the system. After
satisfactory completion of initial operation for each
equipment & sub-system, the complete equipment shall be
considered ready for trial operation. During initial operation,
any adjustments/calibrations to the instruments fitted in the
new system shall be done in the presence of testing staff of
Owner so as to enable them to familiarize themselves with its
adjustments and maintenance. The Contractor has also to
ensure that he trains Owner’s Engineers at site dealing with
this system in proper way.

22.3 TRIAL OPERATION:

22.3.1 After satisfactory initial operation, the plant shall be put on
trial operation. The period of trial operation shall be Thirty
(30) days of which minimum continuous seventy two (72)
hours shall be at full load. During the period of trial operation,
all the necessary adjustments in the plant / equipments shall
be made by the Contractor to establish that the complete
system as a whole with all sub-systems and with all standby
equipment is ready for continuous operation. During these
trials, all the standby equipments also shall be run
alternatively and continuously for 14 days to prove their
performance. During this period, the Contractor shall
demonstrate capabilities of his supplied equipment as
indicated in the specification or in subsequent discussions.
Duration of Breakdown due to grid disturbances will not be
reckoned as interruption.

22.3.2 A trial operation report comprising of dates and duration of
trial, observations and recordings of various parameters to
be measured shall be prepared by the Contractor and signed
jointly by the Owner and the Contractor. The report shall
have sheets, recording all the details of interruptions
occurred, adjustments made and any minor repairs done
during the trial operation. If the trial operation is established
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to be satisfactory, except for some minor adjustments, if any,
the plant shall be taken over by the Owner for day to day
operation and maintenance from the date of conclusion of
trial operation. If the trial operation is not satisfactory, then
based on the observations during trial operation, necessary
modification / repairs to the plant / equipment shall be carried
out by the Contractor and on completion of such works, the
trial operation shall be repeated again on a date and for a
period for 28 days as per clause no. 22.3.1 mentioned
above.

22.4 After the trial operation is carried out successfully, to declare
it as such, a joint protocol should be signed between
TANGEDCO and the Contractor.

22.5 The goods supplied under the contract shall be fully insured
up to 3 months from the date of taking over of the plant.
However in case the trial operation is extended due to
reasons attributable to the Owner, then the insurance policy
shall be extended by the Contractor till successful completion
of trial operation / taking over of the plant and the actual
premium charges towards this extension of insurance policy
shall be reimbursed by the Owner to the Contractor without
any handling charges.

23.0 PERFORMANCE GUARANTEE TEST:

23.1 After satisfactory completion of the trial operation, the
performance test shall be conducted at site by the
Contractor. Any preparations required for this test shall be
carried out by the Contractor for which Owner will provide
required shutdown. The duration of the Performance
Guarantee Test of the Plant at the rated capacity shall be
mutually agreed. However, a stability period of 2 hours
before commencement of test and 2 hours test period
followed by another 2 hours stable period shall be
maintained. The PG test procedure should be submitted to
the owner well in advance and got approved before the
commencement of PG test. Performance Guarantee Test
shall be conducted within 30 days of intimation from the
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Contractor about his readiness for conducting Performance
Guarantee Test. These tests shall be binding on both the
Owner and the Contractor to determine performance of the
equipment/system with the performance guarantee data.

23.3 The tests shall be conducted at the specified load conditions
or as near the specified conditions as practicable. The
Owner/Contractor will apply agreed factors to compensate
for deviation from the designed parameters. The suitable
correction curves mutually agreed by the Owner and the
Contractor shall be used.

23.4 All test instrumentation as required for the Performance
Guarantee Test shall be arranged by the Contractor free of
cost. Precision instruments required for Performance
Guarantee Test shall, however, be arranged by the
contractor. Calibration before and after test and installation of
the test instrumentation for the test shall be the Contractor’'s
responsibility. All test instrumentation shall be in accordance
with the applicable code. All test instruments and calibration
procedures shall be duly approved by the Owner. Batch
calibration shall not be accepted. The test shall be
commenced only after clearance of owner on the above vital
issues.

23.5 Any special equipment, tools and tackles required for the
successful completion of the performance tests shall be
provided by the Contractor free of cost.

23.6 The performance guarantee figures of the equipment shall
be proved by the Contractor during the Performance
Guarantee Test.

23.7 Should the results of these tests show any decrease from
guaranteed values, the Contractor shall modify the
equipment within 90 days from the date of intimation by the
owner as required to bring it to meet the guarantees. In such
cases, the performance tests shall be repeated within one
month from the date on which the equipment is made ready
again for tests subject to grid requirements at that time. All
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costs of modifications including labour, material and the cost
of additional testing to prove that equipment meets the
guarantee shall be borne by the Contractor.

23.8 The provisions outlined in the ASME performance test code
or other International and Indian approved equivalents shall
generally be used as a guide for all the above test
procedures unless specified otherwise in the specification.
The details of all measuring/recording meters, test
instrumentation such as class of accuracy, make etc. shall
be covered in the trial operation/ performance test reports.
All the list of equipments, accuracy class and test certificates
to be submitted and got approved by the owner before the
commencement of trail operation.

PG test to be witnessed by the consultant and the owner.

23.9 The above shall be read in conjunction with Volume — I,
Section 1, General Technical Specification on Performance
Guarantee Test.

24.0 PERFORMANCE GUARANTEES, PENALTIES &
CAPABILITY TESTS:

24.1 The Contractor shall meet the Performance Guarantees as
have been indicated in the Specifications and Schedule
thereof.

24.2 The penalty for not meeting the performance guarantees
during the Performance Guarantee Test shall be assessed
and recovered from the Contractor. Such penalty shall be
levied without limitations, in accordance with stipulations
made in Technical Specification and shall be without
prejudice to all the other conditions of the contract.

24.3 If the guarantees specified are not achieved by the
Contractor within 90 days of notification by the Owner, he
may at his discretion reject the equipment or accept it after
levying and recovering suitable penalties.
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24.4 In case there is shortfall in capability of equipment while
demonstrating capability tests, the Contractor shall forth-with
rectify his equipment within 90 days and re-perform the
capability tests to Owner’s satisfaction.

24.4.1 Any recoveries by the Owner from the Contractor due to
shortfall in guaranteed performance shall be independent of
provisions of clause no. 6.0 “Liquidated damages of Special
Conditions of the Contract. “

25.0 PENALTY FOR POOR PERFORMANCE:

25.1 The contractor shall furnish performance guarantee as have
been specified in Guarantee Schedule under Technical
Specification Vol-ll. This guarantee shall be met by the
Contractor.

25.2 The penalty for not meeting the performance guarantees
during the Performance Guarantee Tests shall be assessed
and recovered from the Contractor as under.

EVALUATION / LOADING CRITERIA & PENALTY
TOWARDS SHORTFALL IN PERFORMANCE

PARAMETERS:
S. Variation Loading for Penalty for
No. Factor evaluation of shortfall in
shortfall in performance
performance
1 2 3 4
1 HEAT RATE:- | Rs.428.41 lakhs | Rs. 428.41 lakhs
Increase in| per kCal / kWh|per kCal / kWh

Station heat rate | increase in heat|or part thereof
in kCal / kWh |rate over lowest |increase in heat

under rated | quoted Heat Rate | rate from
steam conditions | as base. guaranteed
at 100% TMCR value
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S. Variation Loading for Penalty for
No. Factor evaluation of shortfall in
shortfall in performance
performance
1 2 3 4

after subtracting
excitation power
with following
conditions:

1.Cycle make-up
: 0% makeup
2.Cooling water

inlet
temperature of
33 deg.C
3.TDBFP's in
operation

4. Generator
power factor of
0.85

(Gross Turbine
cycle heat rate
at 100% TMCR
condition IS
guaranteed after
accounting  for
pressure drop in
main Ssteam
piping, Reheater
system and all
extraction steam
piping from
steam turbine to
feed water
heaters &
deaerator)
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losses of
Transformers

Iron losses
Copper losses

Cooler pump/fan
losses
(applicable  for
each transformer
separately

Rs.2,89,701 /kW
Rs.2,79,904 / KW
(considering
lowest quoted
values as base)

S. Variation Loading for Penalty for
No. Factor evaluation of shortfall in
shortfall in performance
performance
1 2 3 4
2 Total auxiliary | Rs.4,70,72,094 for | Rs.4,70,72,094
power every 0.01 % | forevery 0.01 %
consumption of | increase increase or part
all auxiliaries (*) | (considering 5.5 | thereof from
at 660 MW at|% lowest quoted | guaranteed
after subtracting | Auxiliary ~ Power | value
excitation power | Consumption as
with following | base)
conditions:
1.Cycle make-up
: 0% makeup
2.Cooling water
inlet
temperature of
33 deg.C
3.TDBFP's in
operation
4. Generator
power factor of
0.85
3 Capitalization of | Rs.3,49,880 /kW | Rs.3,49,880 /kwW

Rs.2,89,701 /kW
Rs.2,79,904 /
kW

Increase per kW
or part thereof
from guaranteed
value

SUBSECTION IA
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1) 100% TMCR

i) Firing design
coal

li)On Gross
Calorific value

S. Variation Loading for Penalty for
No. Factor evaluation of shortfall in
shortfall in performance
performance
1 2 3 4
4 Deficiency in|-- Rs 10,55,668 for
capacity of TG every kW or part
from 660 MW at thereof by which
Generator output
terminals  with determined by
following the tests fall
conditions: short of
guaranteed
figure of 660
1.Cycle make-up MW
: 0% makeup
2.Cooling water
inlet
temperature of
33 deg.C
3.TDBFP's in
operation
4. Generator
power factor of
0.85
5 Steam -- Rs 9,33,52,000/-
Generator for every 0.1%
Efficiency  with (zero point one
following percent) shortfall
conditions: in efficiency

SUBSECTION IA
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S. Variation Loading for Penalty for
No. Factor evaluation of shortfall in
shortfall in performance
performance
1 2 3 4
(GCV) basis
iv) Rated
excess air
v) At 32 deg C
DBT and 65%
RH ambient air
conditions.
Note: All above loadings & penalties as mentioned in

Col. 3 & 4 shall be calculated on pro-rata basis.

The penalty indicated above is in addition to the
liguidated damages as stipulated in clause no.6.0 of
this Section.

* The guaranteed auxiliary power consumption shall be
furnished as per list enclosed in Schedule 15 A. Bidder
shall list out any additional continuous working equipment
in addition to the item listed , which are required for the
plant to operate at 100% TMCR load.

26.0 FINAL ACCEPTANCE:

26.1 In case Performance Guarantee Test cannot be carried out
at specified time due to reasons attributable to Owner, the
Plant shall be taken over 180 days after the intimation from
the Contractor provided the Owner is satisfied about his
readiness for conducting the Performance Guarantee Test.
In such case, the Owner shall give an adhoc final
acceptance certificate for the purpose of triggering the
Guarantee/Defect Liability period which will be subject to
revision based on actual PG test results. In such an
eventuality, the Owner shall give a notice to the Contractor of
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his readiness to give necessary inputs to enable the
Contractor to do the Performance Guarantee Test, in which
case the Contractor shall arrange the Performance
Guarantee Test within 30 days on receipt of such notice
without any additional financial implication to the Owner.

26.2 On conducting the Performance Guarantee Test, if it is
established to the satisfaction of the Owner that the
equipment is performing as specified in the Technical
Specificalinne e 2yy CRANERJ%TO 55 SetmERfol R EEAs LB e
o o017 o] - | (R
equipment has been taken over.

26.3 Such a certificate shall be given within 30 days after
satisfactory completion of the performance guarantee test
and PG test results are furnished by the Contractor to prove
the achievement of the assured PG values. Owner shall not
delay the issuance thereof on account of minor omissions or
defects which do not affect the safe and reliable operation
and/or cause any risk to the equipment. Such certificate
shall, however, not relieve the Contractor of any of his
obligations which otherwise survive by the terms and
conditions of the contract.

*kkkkkk
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TITLE

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR
BFP & SEA WATER INTAKE PUMP HOUSE

UPTO 50T CAPACITY
SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO. PE-TS-412-501-A101

REV 1

Section IA Date |Feb’17

ANNEXURE-I

MAKES OF SUB-VENDOR ITEMS

SR.
NO.

ITEM

SUPPLIERS

PLACE REMARKS

STEEL

SAIL

TISCO

JINDAL

ESSAR

HOOKS

STEEL FORGING & ENGG. CO.,

KOLKATA

SIMRITI FORGING

KARACHIWALA

UP TO 25T CAPACITY

GEAR COUPLINGS

ALLIANCE

FLEX-TRANS (formerly known as
HICLIFF)

SAHARA

NUTECH

OEM

WIRE ROPE

USHA MARTIN

FORT WILLIAMS

BHARAT WIRE ROPES

BEARINGS

SKF

FAG

TATA

NBC

MOTORS

SIEMENS

NGEF (up to 15KW)

CROMPTON

KIRLOSKAR

BHARAT BIJLI

MARATHON

ABB

BRAKES

ELECTROMAG

SPEED-O- CONTROL

BCH

FOR DCEM BRAKES ONLY

KAKKU

PATHE

CONTACTOR

SIEMENS

L&T

SCHNEIDER (Earlier TELE
MECHANIQUE)

BCH

OVER LOAD RELAYS

SIEMENS

L&T

ABB
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7T 07 2X660 MW SEZ ENNORE STPP

DOUBLE GIRDER EOT CRANE FOR
BFP & SEA WATER INTAKE PUMP HOUSE
UPTO 50T CAPACITY

SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO. PE-TS-412-501-A101

REV 1

Section IA

Date |Feb’17

SR.
NO.

ITEM

SUPPLIERS

PLACE

REMARKS

SCHNEIDER (Earlier TELE
MACHANIQUE)

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

0SC

TARGET

KHERAJ

18.

LIGHTING SWITCHES

ANCHOR

ELLORA

BAJAJ
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TITLE SPECIFICATION NO.  PE-TS-412-501-A101
T 2X660 MW SEZ ENNORE STPP
Hﬂ[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date [Feb'17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENTS
ﬁg' ITEM SUPPLIERS PLACE REMARKS

PHILIPS
APAR INDUSTRIES LTD. MUMBAI
ETODRDS CABLE INDUSTRIES |\ o\ o
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

19. |PVC POWER CABLES |MANSFIELD CABLES OIDA
COMPANY LTD.
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
o L1 BANGALORE
APAR INDUSTRIES LTD., CMI |\, 1o
LTD
CMI LIMITED FARIDABAD
CORDS CABLE INDUSTRIES LTD |NEW DELHI
CRYSTAL CABLE INDUSTRIES

20. [PVC CONTROL CABLES | 7 KOLKATA
DELTON CABLES LTD NEW DELHI
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
ELKAY TELELINKS LTD NEW DELHI
GEMSCAB INDUSTRIES LTD NEW DELHI
GOVIND CABLE INDUSTRIES  |KOLKATA
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TITLE SPECIFICATION NO.  PE-TS-412-501-A101
T 2X660 MW SEZ ENNORE STPP
Hﬂ[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section 1A Date [Feb'17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENTS
ﬁg'_ ITEM SUPPLIERS PLACE REMARKS

GUPTA POWER
INFRASTRUCTURE LIMITED [P UBNESWAR
HAVELLS INDIA LIMITED NOIDA
INCOM CABLES (P) LTD NEW DELHI
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED _|MUMBA
LMTAé\ISFIELD CABLES COMPANY |\ o
NICCO CORPORATION LTD KOLKATA
E/TASAMOUNT COMMUNICATIONS | £\ DELH
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)[UDHAM SINGH
LTD NAGAR
E_IF%/I POWER & TELECOM PVT. |10 ERABAD
TORRENT CABLES LTD AHMEDABAD
THERMO CABLES LTD HYDERABAD
I_:_RDUPATI PLASTOMATICS PVT. | |x 0 e
UNIVERSAL CABLES LTD SATNA
NICCO KOLKATA
UNIVERSAL SATNA
INCAB
ICL NEW DELHI

21. TRAILING CABLES APAR INDUSTRIES LTD MUMBA
CMI LTD FARIDABAD
KEI INDUSTRIES LTD NEW DELHI
SUYOG ELECTRICALS LTD VADODARA
APAR INDUSTRIES LTD MUMBA
CORDS CABLE INDUSTRIES _ |[NEW DELHI
LTD
CRYSTAL CABLE INDUSTRIES |KOLKATA

22. |XLPE POWER CABLES |LTD
DIAMOND POWER VADODARA
INFRASTRUCTURE LTD
GEMSCAB INDUSTRIES LTD _ |NEW DELHI
GOVIND CABLE INDUSTRIES |KOLKATA
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TITLE SPECIFICATION NO.  PE-TS-412-501-A101
T 2X660 MW SEZ ENNORE STPP
Hﬂ[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section 1A Date [Feb'17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENTS
flg'_ ITEM SUPPLIERS PLACE REMARKS
GUPTA POWER BHUBNESWAR
INFRASTRUCTURE LIMITED
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL GWALIOR
INDUSTRIES LTD
KEC INTERNATIONAL LIMITED [MUMBAI
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 MUMBA
E¢§LE CORPORATION OF INDIA |11y
E_IF_QI\D(STAL CABLE INDUSTRIES | 0 ata
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
GEMSCAB INDUSTRIES LTD _|[NEW DELHI
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
,3 [XLPE CONTROL INDUSTRIES 1D GWALIOR
CABLES KEC INTERNATIONAL LIMITED _|MUMBAI
E/TASAMOUNT COMMUNICATIONS |\ £\ DELH
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
24. |CABLE GLAND COMMET oage 79,00 301




TITLE

2X660 MW SEZ ENNORE STPP
DOUBLE GIRDER EOT CRANE FOR

BFP & SEA WATER INTAKE PUMP HOUSE
UPTO 50T CAPACITY

SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-412-501-A101

REV 1

Section IA

Date |Feb’17

SR.
NO.

ITEM

SUPPLIERS

PLACE

REMARKS

SUNIL&CO

ARUP ENGINEERING

JAINSON

DOWELL

25.

PUSH BUTTONS

SIEMENS

L&T

BCH

SCHNEIDER

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
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TITLE SPECIFICATION NO. PE-TS-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date [Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

SR.

NO ITEM SUPPLIERS PLACE REMARKS

UNITED FIRE EQUIPMENTS PVT.
LTD

ZENITH FIRE SERVICES (INDIA)
PVT LTD

YASKAWA

ABB

SIEMENS

SCHNIEDER

FUJI ELECTRIC
MITSUBISHI ELECTRIC

35. VVVF

SUSHEEL
STROMAG

36. SHROUDED DSL

37. |ANTI COLLISION DEVICE|ELECTRONIC SWITCHES INDIA

IPA
SARTORIUS

38. LOAD CELL

ACROPOLIS ENGINEERING
SNT CONTROLS -

39. RRC

OEM
ELECON ENGINEERS
SHANTI GEARS

PBL* * = Applicable for Geared
NAW* Motors only

NORD*

SEW*
BONGFILIOLI*

40. GEAR BOX

JSPL
SAIL

41. RAIL

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. THE INSPECTION 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 SPECIFICATION NO. PE-TS-412-501-A101
il 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section 1A Date |Feb’17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENTS
ANNEXURE-II
Mandatory Spares for each crane:
Description Quantity
SPARES FOR LONG TRAVEL UNIT
SET OF AXLE BEARINGS 1 SET
SET OF GEARBOX BEARINGS WITH SLEEVES 1SET
LONG TRAVEL END SHAFT BEARINGS 1 SET
COUPLING 1SET
SEALS FOR TRAVEL GEAR BOX 1SET
LONG TRAVEL BRAKE SHOES 1 SET
LONG TRAVEL BRAKE SPRINGS 1 SET
LONG TRAVEL BRAKE SHOE LINERS 1 SET
SPARES FOR CROSS TRAVEL UNIT
AXLE BEARINGS 1 SET
SET OF GEARBOX BEARINGS WITH SLEEVES 1SET
SET OF SEALS FOR GEARBOX 1 SET
CROSS TRAVEL END SHAFT BEARING 1SET
COUPLING 1SET
CROSS TRAVEL BRAKE SHOES 1SET
CROSS TRAVEL BRAKE SPRINGS 1SET
CROSS TRAVEL BRAKE SHOE LINERS 1 SET
SPARES FOR MAIN HOIST
MAIN HOIST PULLEY BEARINGS 1SET
SET OF BEARINGS FOR RODE DRUM 1SET
SET OF BEARINGS FOR GEAR BOX 1SET
SET OF SEALS FOR MAIN HOIST 1 SET
MAIN HOIST BRAKE SHOES 1 SET
MAIN HOIST BRAKE SPRINGS 1SET
MAIN HOIST BRAKE SHOE LINERS 1SET
DISC PAD 1 SET
SPARES FOR AUXILIARY HOIST
AUX HOIST PULLEY BEARINGS 1SET
SET OF BEARINGS FOR RODE DRUM 1SET
SET OF BEARINGS FOR GEAR BOX 1 SET
SET OF SEALS FOR AUX HOIST 1SET
AUX HOIST BRAKE SHOES 1 SET
AUX HOIST BRAKE SPRINGS 1 SET
AUX HOIST BRAKE SHOE LINERS 1SET
PAIR OF SLINGS ( endless slings, each 10mtr length) 1 SET
DISC PAD 1SET
ELECTRICAL: CONTROL PANELS/MOTORS Page 82 of 501




TITLE SPECIFICATION NO. PE-TS-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date [Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

POWER CONTACTOR OF EACH RATING 2 NOS.

OVER LOAD RELAYS OF EACH RATING 2 NOS.

MCCB/MPCB OF EACH RATING 2 NOS.

PUSH BUTTON OF EACH TYPE 2 NOS.

VVVF drive module card 1SET

SET OF BEARINGS FOR MAIN HOIST MOTOR 1 SET

SET OF BEARINGS FOR AUX HOIST MOTOR 1SET

SET OF BEARINGS FOR CROSS TRAVEL MOTOR 1 SET

SET OF BEARINGS FOR LONG TRAVEL MOTOR 1SET
10% of the installed quantity or
minimum 1 number whichever

Motor of each type & rating be higher

Note:-

1. “One (1) Set” and “One (1) set of each type & size” 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-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date [Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

ANNEXURE IIl - 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 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.
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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TITLE SPECIFICATION NO. PE-TS-412-501-A101

i 2X660 MW SEZ ENNORE STPP

il
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date |Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

ANNEXURE IV PAINTING SPECIFICATION

PAINTING

1.0 SCOPE

This section defines the technical requirements for surface preparation, selection and application of
paints on cranes structures, its mechanical components , motors & panels etc. The bidder shall submit a
detailed painting procedure for approval of owner/ owner’s representative after the award of contract.

2.0 CODES AND STANDARDS
Painting of equipment shall be carried out as per the specifications indicated below and shall conform to
the relevant IS specification for the material and workmanship.
The following Indian Standards may be referred to for carrying out the painting job :
IS:5 : Colours for ready mixed paints and enamels
IS:1303 : Glossary of terms relating to paints
IS:2379 : Colour code for identification of pipelines
IS:1477 : Code of practice for painting of ferrous metals in buildings (Parts | & I1)
IS:2524 : Code of practice for painting of non-ferrous metals in buildings (Parts | & II)
1S:2395 : Code of practice for painting of concrete, masonry and plaster surfaces (Parts | & Il)
IS:2338 : Code of practice for finishing of wood and wood based materials (Parts | & Il)
IS:158 : Ready mixed paint, brushing, bituminous, black, lead free, acid, alkali, water and heat resisting.
IS:2074 : Ready mixed paint, air drying, red Oxide Zinc Chrome, priming
IS:104 : Ready mixed paint, brushing, Zinc Chrome, priming
IS:2932 : Enamel Synthetic exterior
(a) Undercoating
(b) finishing
IS:4682 : Code of practice for lining of vessels & equipment
SIS 559000 : Swedish standard for blasting
ISO 8504-2 : Preparation of steel substrates before application of paints and related products. Surface
Preparation methods Part 2 Abrasive blast cleaning
ISO 8501-1 : Preparation of steel substrates before application of paints and related products. Visual
assessment of surface cleanliness. Part 1 : Rust grades and preparation grades of uncoated steel substrates
and of steel substrates after overall removal of previous coatings.
SIS 05 5800 : Surface preparation by acid pickling
SSPC SP08 : Surface preparation by acid pickling
IS 2629 : Recommended practice for hot dip galvanizing of iron and steel
ASTM A780 : Standard practice for repair of damaged galvanized coatings
SSPC : Steel structures painting council
NACE : National association of Corrosion Engineers
DIN : Deutsehes Institute for Normung
BS : British Standard
ASTM : American Society for Testing material
AWWA : American Water works association

3.0 SURFACE PREPARATION
The surface shall be prepared in a manner suitable for coatings. Chemical derusters or rust converters
shall not be applied. Acid cleaning is subject to approval of Purchaser/ Purchaser’s representative.

3.1 BLASTING Page 85 of 301




TITLE SPECIFICATION NO. PE-TS-412-501-A101

i 2X660 MW SEZ ENNORE STPP

il
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date |Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

The surface of the part/ component shall be blasted before the coating material is applied. Compressed
air supply for blast cleaning shall be free of water and oil. Air compressors shall not be allowed to deliver air
above 1100C. Blasting activity shall be performed at temperatures 30C above due point and substrata
temperature between 50C & 500C and relative humidity not exceeding 85% shall be maintained during
painting. Necessary safety precautions for equipment and operator shall be adhered to and shall comply with
applicable laws, regulations, ordinances etc., of the local authority, state or the nation pertains to the work.
Abrasive used for blast cleaning carbon steel and alloy steel shall be as per ISO 8504-2 and SSPC painting
manual. Suggested abrasives are chilled iron grit, shot steel, malleable iron grit and shots of non-metallic
abrasive (aluminium oxide, copper slag, garnet etc.).

The grade of blasting shall be performed in line with the approved painting scheme.
The nature, quality and grain size of abrasives and the parameter of their use are to be chosen to obtain
the required surface profile depth and cleanliness.

Surfaces prepared for coating shall be coated the same day and before any visible rusting occurs (the time
elapsed between blast cleaning and commencement pf painting shall under no circumstances exceed 4 hours,
but in any case must commence before signs of degradation occur).

The grades of surface finish:-

Unless otherwise specified in the documents, the surface shall satisfy the following requirements after blasting
(a) Blasting according to SIS 055900, Grade Sa 2%.

Primer paint shall be Zinc Silicate of approved brand. Dry film thickness of each primer coat shall be 60

pm.

3.2 Manual Rust Removal
Manual rust removal shall be allowed for welded zones and for touching up installed components.

3.3 Cleaning : Removal

a) Dust, loose deposits Vacuum : cleaning, brushing

b) Adhesive deposits : Power brushing

c) Qils, greasy impurities : Wet blasting, use of detergent additives by agreement

d)Salt deposits : Rinsing

e) Markings (e.g., felt tip pen) Organic solvents to manufacturer’s specifications eg Trichloro
trifluoro ethane and solvents containing acetone (renew solvent and
rag frequently)

4.1 General

Application Conditions

The primer shall be applied to properly prepared surfaces only. The specifications of the coating material
manufacturers shall be observed. The minimum temperature shall be + 50C and the relative humidity shall not
exceed 80%. The temperature of the work piece shall be at least 30C above dew point.

4.2 Application Procedure

The primer shall be applied by means of brush or by spray. The top coats shall be applied by means of brush,
roller or spray.

At points where coating application is interrupted, the individual layers shall be adequately stepped to

ensure proper layer sequence when coating operations are resumed.

4.3 Touching Up

Before each layer is applied, previous coating shall be touched up where necessary by way of rust removal and

cleaning according coating manufacturer’s specification. The final top shall be reapplies C(F)>mpI8e6te]bé.01
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4.4 Uncoated Surfaces

Moving parts of machines (e.g stems, shafts, sliding and locating bearings), nameplates, instruments and
sealing surface shall not be coated. Welds shall be left free of coating upto a distance of 30 mm on each
side of the weld edge until erection and weld examinations, if any, have been completed.

4.5 Bond Strength
The pill off stress determined using the pull off test method for adhesion shall not be less than 1.5 N/mm?2,
according to ISO 4624.

5.0 Painting System :-
(a) Crane Steel Surfaces /structures
i) All steel structures shall receive two primer coats and two sandwich coat of MIO Epoxy paint and one
finish coat of painting. First coat of primer shall be given in shop after fabrication before dispatch to
erection site after surface preparation as described below. The second coat of primer shall be applied
after erection and final alignment of the erected structures. Two intermediate coats and one finished
coat shall also be applied after erection.

ii) Steel surface which is to be painted shall be cleaned of dust and grease and the heavier layers of rust
shall be removed by chipping prior to actual surface preparation. The surface shall be abrasive blasted
as explained in clause 3.1 to Sa 2% finish as per SIS05-5900. Primer paint shall be Zinc Silicate of
approved brand. Dry film thickness of each primer shall be 60 microns. Total primer thickness of two
coats total thickness 120 microns.

iii) Two intermediate MIO Epoxy paint, and one top polyurethane coating of approved brand shall be
applied. Dry film thickness of each intermediate coat shall be 90 microns, total intermediate coatings
thickness shall be 180 Microns and top polyurethane coating/finish shall be 30 microns. The under coat
and finish coat shall be of different tint to distinguish the same from finish paint. The total dry film
thickness shall be 330 microns. All paints shall be of approved brand and shade as per owner’s
requirement.

iv) Joints to be site welded shall have weldable primer applied within 100 mm of welding zone. Similarly
where friction grip fasteners are to be used removable anti corrosive coating shall be provided. On
completion of the joint the surfaces shall receive the paint as specified.

v) Surfaces inaccessible after assembly shall receive two coats of primer prior to assembly. Surfaces

inaccessible after erection including top surfaces of floor beams, supporting gratings or chequered plate

shall receive one additional coat of finish paint over the above number of coats specified before
erection. Portion of steel member embedded/ to be encased in concrete shall not be painted.

b) Painting of Mechanical components, electrical items & motors etc.
Surface Preparation

Blasting according to SIS 055900 grade Sa 2%.. All the steel work shall be thoroughly cleaned of rust, scale, oil,
grease, dirt and scarf by pickling, emulsion cleaning, etc. The sheet steel shall be phosphate / oven dried and
then painted with two coats of zinc rich primer paint. After application of the primer, two coats of finishing
synthetic enamel paint shall be applied.

Prime Coat
Two (2) layers of Zinc phosphate epoxy, total dry film thickness 75um.
Finish Coat

Application of two (2) finishing coats of chlorinated rubber paint in approved shades at 30-A@eRé SR DFT
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each coat in approved shades.
Total DFT -135-155 Microns

Remarks

Equipment coated with a standard application system can be accepted if the quality of this application system
is corresponding with the quality of the above mentioned system.

C) Painting of Control Panel etc.
Surface preparation : Seven tank process

Primer : Two coats of zinc rich primer paint, total dry fim thickness 75um.

Finish Coat : Two coats of finishing epoxy paint shall be applied, 30_40 microns DFT
each coat.

Total DFT : 135_155um

Or powder coating — :75 micron ( total DFT)

COLOR CODING PROCEDURE / SCHEME

R
E | SURF
ITEM Gl | ACE
S.N | DESCRIPTI | O | PREP COLOUR
o ON N |. PAINTINGSCHEME SHADE REMARKES
Mmi Ml Ml | TOT
PRI | N INTER | N N AL
ME | DFT | MEDIA | DFT | FINIS | DFT | DFT
R V) TE V) H 1] 7]
Golden
Yellow
Crane Shade 356 as | Color
a structure per IS-5 band black
Bottom Crimson
block shade 540 as
b assembly per IS-5
Crimson
Trolley shade 540 as
C and Hook As per painting specification outlined above. per IS-5
Golden
End Yellow
carriage Shade 356 as | Color
d. | sweep per IS-5 band black
Light grey
631 as per IS
e. Panels 5/7032
Light grey
631 as per IS
f motors 5/7032
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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 Schedule date
category of submission
from date of LOI
(in weeks)
1 | PE-V0-412-501- Manufacturing Quality Plans with sub vendor A 3
A100 list
2 | PE-V0-412-501- Data sheet of DG EOT cranes with painting A 3
Al101 details
3 | PE-V0-412-501- Data sheet of motors I 6
A102
4 | PE-V0-412-501- Mechanism Sizing Calculation for DG EOT A 3
A103 cranes
5 | PE-V0-412-501- General arrangement drawings for DG EOT A 3
Al104 cranes with CT DSL details
6 | PE-V0-412-501- Crab sub assembly for DG EOT cranes with CT I 4
A105 wheel assembly
7 | PE-V0-412-501- Gantry Rail installation for DG EOT cranes A 3
A106
8 | PE-V0-412-501- General arrangement for PVC shrouded DSL A 3
A107 for DG EOT cranes
9 | PE-V0-412-501- Main hook block assembly with details of A 4
A108 hook, nut and check plate
10 | PE-V0-412-501- Long travel Machinery Assembly for DG EOT I 4
A109 cranes with LT wheel assembly
11 | PE-V0-412-501- Structural calculations A 4
Al110
12 | PE-V0-412-501- cranes lubrication drawing I 6
Al11l
13 | PE-V0-412-501- Detailed BOM/BOQ for cranes I 8
Al12
14 | PE-V0-412-501- Schematic circuit diagram of double girder A 5
A202 cranes
a)Protective panel, Main and lighting circuit &
BOM
b) Main hoist panel & BOM
c) Cross Traverse & BOM
d) Long Traverse & BOM
e) Earthing diagram.
15 | PE-V0-412-501- G.A. of all panels for double girder cranes I 5
A203 a) Protective panel b)
Main hoist panel Page 89 of 301
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c) Cross Traverse panel
d) Long Traverse panel.
e) Pendent
16 | PE-V0-412-501- DSL,Cable size calculation, Voltage drop A 6
A204 calculation & cable schedule for double girder
cranes
17 | PE-V0-412-501- cranes Operational write up I 5
A205
18 | PE-V0-412-501- Type test certificate (for motors), if applicable
A206
19| PE-V0-412-501- Mandatory spare parts list A 8
A207
20 | PE-V0-412-501- O & M Manual I 10
A208
21 | PE-V0-412-501- Erection procedure I 8
A209
22 | PE-V0-412-501- MQP for motors above 50kW. I 5
A210
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.
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c)

d)

f)

g)

h)

j)

k)

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

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 all major components including bought out items and their
quantity, material of construction indicating its applicable code / standard, weight, make
etc.

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.

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.

All drawings shall include "B.0.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.

All drawings shall be prepared as per BHEL's title block and shall bear BHEL's drawing No.

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.

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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ANNEXURE VI - PACKING PROCEDURE

Packing and Marking

All the equipment shall be suitably protected, coated, covered or boxed and crated to

prevent damage or deterioration during transit, handling and storage at site till the time

of erection. The Contractor shall be responsible for all loss or damage during

transportation, handling and storage due to improper packing.

The identification marking indicating the name and address of the consignee shall be

clearly marked in indelible ink on two opposite sides and top of each of the packages.

In addition the Contractor shall include in the marking gross and net weight, outer

dimension and cubic measurement.

Each package shall be accompanied by a packing note (in weather proof paper)

quoting specifically the name of the Contractor, the number and date of contract and

names of the office placing the contract, nomenclature of contents and Bill of Material.
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ANNEXURE-VII

Procedure for Load & Overload testing of Double Girder EOT
Cranes at Manufacturer’s Works

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

Basic Assumptions / Inputs for testing at Works:

- Actual job hook shall be used for load & overload tests for hoisting.
- Actual ropes shall be used for load & 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 / 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.
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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.

Note: Complete No load, load & over load tests in line with 1S-3177 (latest edition) shall
also be done after erection of EOT crane at site.
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SECTION - |1A

STANDARD QUALITY PLAN

Page 95 of 301




10€ 40 96 abed

6 40 | abed

TaT _\_—&
adoJ u1 %00T
‘uoissaidwod

ul

¢S B TS-MN %S¢ ‘uoisua}
AN d M Hoday 1d| 1D ‘NIA-93S JNSY N-99S JINSV ul %00T 14| [eanud 1dN SPIsM 1ng 2
8 - uaddy ‘|-AIg 8 - uaddy ‘|
AN d M Hoday da|  “IIA-99S NSV -AIA ‘IIIA-29S JINSY %00T 1da Joley 109)9p ddepns Suiddiyd yoeg q
9|qe1adioe 3q
leys 233 ANL/SIAOTI
/ING /11DdN /2dLN X995 3NSY 2ouewJopad
Ag pmainal /panosdde 12d se p85-MD sjuswnoop s, Jop|am ‘uonesiyiinb
DdM/Y0d/SdM A A d M ‘€8p-MD'Z8Y-MD X1-99S JINSY X1-93S JINSY %001 Jo malnay| Joley siv1oweded Bulplop\ dunpado.d Bulpjam 104 323yD e
wnug adoy 3 3uise) xog Jean Agjjoa] ‘Dweld qes) ‘@8eldie) puj ‘4apJai9 xog 404 - ( Z8¥ - MD) XI 23S JINSY YHM aul| ul (uonedyidads aunpadsoad Sulp|a ) SdM Sulplam 4
adid Jo ssaudIyy
30 %S°CT ueyy
2J0W 3q J0U
AN d M Hoday 1N/ |1eys yidap YaoN £00Z-€TZ-3 INLSY %001 1n Jofepy 1dN
Sujuaneyy
AN d M D1 9e1/oLIN 94990TV INLSY ~ 94990TV INLSY %00T '8 8ulydld 0IoeN Jofepy 1aN
‘D' JO dduasqe u|
Hoday 159 1591329YD /DL
T:0UdRRY Al A d MPIYD /DLSHING G4990TV INLSY 8 4990TV INLSY %007  Yyum uonejaio) Jofew  saipiadoud [ed1sAyd 7 [edlwaYD) | wnup adou Joy adid ssajweas VT
1003l
uoldadsul s3uimeup s3uimeup
d S,JOPUsA sjusuodwo) sjusuodwo) %001 juswalinsealy| Joleln suolsuswip dnias pjam q
MIHL WNST 3A08Y zwtwm AN d M /0L SEYY WLSY SEVV LSV %00T dluosuedyn 'sajeid jo 1N
*J°1 Jo dduasqe u|
Hoday 159 90T 790¢ 1591399YD /O'L
T:P0UdaRY A [A | d M PBYD /DL SHIN S| ¥E BPeID 05T (S| ¥ dpesD 0573 Ydleg/iedaH/T  yum uonejo)  Jofeiy saniadoud [ealsAyd g [ed1way) |ela1e N e
wnuq adoy ‘awelq qes) ‘@8eliie) pug ‘4spJio xog
syusuodwod pajeslige T
12 01 | s +d 6 8 L 9 S ¥ ¥ 3
N DN SAY003Y SINYON 1IN3NNDO0d MJ3HD 40 A23HD NOILVY3dO ‘ON
SHYVINIY AONIOV | 40 1VINYO4 JONVLdIDIV ERINENEEEL] INNINYNO 4d 3dAL SSV1D SJ1SI43LOVYEVHD 8 SLININOJINOD s
7 7 : o_,i_ dVvD S 4OAN3A 3lva
YOLOVYLNOD 0: A3
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SANVYO ¥3AyIS 319Nn0a 39VIIVd

ddl1s @Jouuz 73S MIN 099xz  *LO310¥d

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10G-¢l¥-S1-3d "'ON NOILVOIdIO3dS

(L0S OLdN) ANVHO LO3 ¥3AHIO 319n0da




10€ 0 /6 8bed

6 40 g abed

UOUTIE[III0)
")°1 Jo ddusasqe
¢90¢ 290¢ ul 3533429y 'L
'Sl /8uimesp 'Sl /8uimesp Y}M UOI1B|440D
AN d M W7ol Suunioejnuely  Sulinioejnuen %00T juawainsealy | Jofen yoaw %3 [ealWay)
yoday
uoradsul Suimeusp Suimeup
TolouRPY A A d M Jopuap| Suunioejnuely  Suunioejnueln %00T |ensip| Jofe|y UOI}IPUOD 32BHNS EIESEIY e
Suised xoq Jean €
pJepuels
o3e|d plepuels Jueaa|al 1ueAd|a./Suimesp
S'IN wouypaedlges il A A d M 1eYd YS| /Suimelp panoiddy panoiddy %00T 1BYD YS JO MaINRY| Jolen Suinaljal ssans|  winup adod Jo Juswieal) Jesy }
Hodau 218 puaq ‘Ayjedisn anoqe
uordadsul luswainses|y “Jaquie) 233 winJp ados aferied T'JS Ul pa1s]| syusuodwod
AN d M JOPUBA | '8uq "8yN Jopuap  84Q "SHIN JopusA %00T |euoisuawiqg| Jofel pud 49pJID 104 suoisuswig| PI1eILIGE) JO UOIIIASUl |euly E}
podsy
uoipadsul| g -uaddy ‘|-aIQ
AlM d M J9PUBA. IIIA-99S NSV A-29S JNISY|  INOONVY %0T 1da| Jolep 1an
yodsy
uoiadsul Suimesp Suimeup
AN d M Japuap| Suunioejnuely  Sulnloejnuely %00T |ensip| Joleln $109J3p 2JB4INS puUe 3zIS Splam 13|14 p
13Hd
Aq sssunm wopuel
Suluiyoew |euy
JAYY "pa1dNpuod
90 03 wnJp adoJ 4oy 8 - uaddy ‘|-aiQ
Pl@M 1914401591 dd A M d | M uoday dd  ‘NIA-23S JINSY A-93S JNSY %00T 1da 1eand
Il 01 | = +d 6 8 L 9 S ¥ ¢ ¥ 1
N DN . SAY003Y SINYON 1IN3NNDO0d MJ3HD 40 A23HD NOILVY3dO ‘ON
SHYVINIY ADN3IOV 40 1VINYOS JONV1d3Id0V JONIYIAIY WNLNVND 4d 3dAL SSV1D SOLSIYILOVHVHD 8 SLININOJINOD s
7 7 : 077_ dVO S YOAN3A jlva
YOLOVYLNOD 0: A3
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SANVYO ¥3AyIS 319Nn0a 39VIIVd

ddl1S aJouu3 73S MIN 099%¢

:12310dd

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10G-¢L¥-S1-3d "'ON NOILVOIdIO3dS

(10S 0LdN) ANVHO LO3 ¥3AHIO 3719n0d




10€ 0 86 abed

6 Jo ¢ abed
spPaym (e v
SININOdINOD TVIINVHIIN 1T
oL ssaupJey
AN d M Jainyenueln SHYESI €YeE-SI %00T 9 [eojway)  Jolen ssaupJey g 3|Isua} ‘ [eaIway)
1990S SEETV
yoday ejeqpddy/D'L  eieqpddy/DL
uoradsul JOpUIA 2J0PUBA
AN d M JOpUBA €bYE 1 SI/'8Ip'Y'D  EbPE: SI/8IpY'D %00T JuswWalnsealy | JoulN Aywiojuod jeuoisuawiq sjiey 0T
1oday
uondadsui Suimeusp Suimesp
AN d M Jopuap  Suunioejnuely  Sunnioejnuen %00T 1UBWaINseal | Joulln Ajwioguod [euoisuawig pJeno sa 6
Joaay
uoidadsul
AN d M JOpUdA Sojeied "IN Soleied "IN %00T jJuaWaInsea| Joullnl AjlwJojuod [euolisuawig SWwJe J0}23]|0d JuaLIND) 8
1oday
uonoadsui Suimesp Suimeup
AN d M Jopuap| Suunioejnuely  Suunioejnuen %00T 1usWaINsea|A| Joulln Ajlwiogu0d [euoisuawig NIgVD A
1oaay
uoiadsul Suimesp Suimeup
AN d M Jopusp| Suunioejnuely  Suunioejnuelp %00T JUaWaINSeaN| JOUullAl Aylwiojuod [euolsuaWIg SONITIVY ANVH 9
I 1oday I
uonoadsul Suimelp Suimesp
AN d M Jopuap Suunioejnuely  Suunloejnuen %00T 1uswWalnseal| Joulin Aylwioguod [euoisuawig SIAVYES LT g
1oaay
uoiadsul Suimesp Suimeup
TP0OUJRPY A A d M Jopusp| Suunioejnuely  Suunioejnueln %00T JUaWaINSEa|| JOUIN Ajlwoguod [euoIsUBWIQ SINYO41V1d %
piepuels
pJepuels Jueaa|al 1ueA3[al/Suimelp
AN d M Heyd YS| /3uimelp panoiddy panoiddy %00T 11eyd YS JO MaIARY | Jolely BulnsijaJ ssaas juswiealy 1eaH 2
Joday I
uonoadsui guimelp Suimesp
d Jopuap Suunloejnuely  Sunnioejnuen %00T juawainsealy| Jofe|y Ajlwiojuod [euoisuawiq uolsuawig q
Il 01 | 4 A 6 8 L 9 S 14 ¢ ¥ 1
N DN SAY003Y SINYON 1IN3NNDO0d MJ3HD 40 MO3IHD NOILVY3dO ‘ON
SHYVINIY AON3OV | 40 1VINYOS JONV1d3Id0V JONIYIAIY WNLNVND 4d 3dAL SSV1D SO1SIY43LIVHVHD 8 SLININOJINOD s
*ON dVO S HOAN3A jlva
YOLOVYLINOD 0: A3
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SANVYO ¥3AyIS 319Nn0a 39VIIVd

dd.S 8Jouu3 735 MIN 099%C

:12310dd

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10G-¢l¥-S1-3d "'ON NOILVOIdIO3dS

(1L0S OLdN) ANVHO LO3 ¥3AHID 3718n0d




10€ 40 66 abed

6 40 ¥ abed

JLs 4w
AN d M DL SN Suimeaq Sy Suimeaq SN %00T yHm uonea40)| Joley ssaupJeH/|eaiwayd/[edisAyd NEEEN]
3ui8i04 13 s3uised [931s Jofew Jayio g Suljdnod ‘swnup axelg ‘sAs|ind q
uonoadsul
ainpacoud [NJ2RY A A 4 M JOpuaA 88E V INLSY 88€ V INLSY %00T ‘L'n| Jolepy 1aN
199ys ejep 199ys ejep 1eaisAyd a|qeaijdde yi
AN d M 2L SHN /34p panoiddy /3.4p panoiddy %00T pue |ediway)| Jolep |eaisAyd pue |eatway) ‘suojuid pue siean Joy Sunsed (2
1odsy
uoladsul uonesipul
AN d M JOpusA Jeaul| oN S9T-INLSY %001 LaN| Jofey Y1993 u03s31°d°a (A
1oasy
uoidadsul
AN d M JOPUIA Suimeaq ‘SyN Suimeaq SN %00T juswalinsealy| Joleln suolsuawiq (Al
"BUIINd 1odsy 1994S
Y3991 240439 13HE Aq uoladsul|  eleq panosddy 199ys eleqg ssaupJeH
Suissauym ssaupieH A M d | M JOPUDA g '84p '8y panouddy g ‘Sip %001 104 309yd|  Joley ssaupJeH (1
Joasy
uonoadsul a4npadoud
AN d M JOPUSA 1N 1943y N-99S JINSY %00T AOQe) 1N Jojdayd  Joleln (Butuiyoew saye) 10 (1t
49945 199Ys
ejeq panosddy eleq panosddy oL
/0LST:SI/ /0LST :SI JO 90Udse U] 1531 'salpadoud
1oday 1591 | 046 : S9 ‘Suimelp /0.6 : Sg ‘Suimesp 39y /2L SN |eaIsAyd ‘puawieasy yeay 2312 S3|XY'SHeYS ‘suoluld
AIAId] N ¥P3YD/LSHIN| Suunioeynuepy Supnoenuelp %00T yum uoie|atio)| Jofle 9 uonisodwo) sjeaiway) (1 ‘51899 J0y) |elID1RW MeY (q
1oasy
uonoadsul g-ddy 8
AM d M JOpudA  -[IIA-99S NSV -ddy-|[IA-93S JINSY %00T 1aN 1da (p
I 1oday
uonoadsul
ainpacoud [NJ2RY A A d M Jopuap 88E V INLSVY 88E V INLSVY %001 1aN n (@
uoday
uoladsul| "84 "SJA /199yS|  8uQ "SHA /199YyS
AN d M JOpusA|  ejeq panosddy ejeq panosddy %00T |ealueyoa|n ssaupJeH (q
oday [
uonoadsul Suimesp Suimesp
AN d Jopuap  Suunloejnuely  Sunnioejnuen %00T jJuswainsealy | Jolen suolsuawiq (e pauiyoen (1l
0.6-S9/ 046 -S9 JL SN 'sa110doud [edlueydaN
T:91ON )94 A | A | d | M| 23ed13D 3591 | OLST:SI/B4P8HN | / 0LST:SI/B4p ByIN %00T Yum uonelaiod Jofen pue uoisodwod sjearway) |etalew med (1
12 01| 5 A 6 8 L 9 S ¥ ¢ ¥ 3
N DN SAY003Y SINYON 1IN3NNDO0d MJ3HD 40 A23HD NOILVY3dO ‘ON
SHYVINIY ADN3OV 40 LYINYOS JONV1d3Id0V ERI\EREEER] INNLNVND 4d 3dAL SSV1D SOLSIYILOVHVHD 8 SLININOJINOD s
*ON dVO S HOAN3A 3lva
YOLOVYLINOD 0: A3Y
* ON 1OVYINOD TOOV-TOS-XXX-S1-3d © ON dO HAENR
SINVYHD ¥3Q¥IS 379Nn0Aa 3OOV
dd1S 240uu3j 73S MIA 099XZ :123r0Yd NV1d ALITYND SNIYNLIVANNVIN QHVAYVANVYLS $S3¥AAV ® JIANVN S,HIYNLOVANNYIA

L0LV-10G-¢l¥-S1-3d 'ON NOILVOI4103dS

(L0S 0LdN) INVHO 103 ¥3AdID 319N0a




10€ 40 001 8bed

dd 1S @J0uu3g 73S MIN 099%C

:12310dd

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

6 10 G abed
sjusuodwod |ed14303|3 [43
1oday 3ip
A ANId dsul Jopuap | Jad se dueusjo) Suimeaq ‘8N %001 juswalnsealy| Jolen uoisuwaiqg Alqwasse wnup adoy El
(Ssauum 1aN B8
104 peoj jooud Jaye 4awolsnd Jo/xg
PIOH J3wW01sN) - dHD d, - e e %00T [ensin Joflen 73Hg AQ) yound uoneaynuap|
(9 uaddy [11A 29
JINSY 4ad se [dIN
104) uonesipul
Jeaul| @ 3JeID ON  £00Z-6043 NLSY
AMd M B LN 104 T-Xauuy 8 A -23s JNSY %00T IdW '8 LN Joley 1s31 peojjooud Jaye |dIN B LN (A
AMd M 09SST:SI/ 6¥LS:SI| 09SST:SI/ 6¥LS:SI %00T [ed1ueyds|y | Jofey 1591 peo| jooud (Al
AN d M 09SST:SI/ 6¥LS:SI| 09SST:SI/ 6¥LS:SI %001 lensip  Jofey Yooy jo uopresado Juisiod (11l
(Payoeny)
AN d M T-xauuy A--29s JINSY %00T 1n  Jolepy 300y Jo |elialew med uo 1N (Il
uoinesuo|s
uoday "dsu| % ‘ 3|Isud| Jeq 1593 [e4a8a1ul uo saipadoud
QHeyd |H L RUETIEEY |EJIUBYDIIA ‘JUBWIRDIY
AN d M evRyE) IS S/8T:SI %001 jeay ‘(eaway) | Jofey 1e3H ‘uolisodwiod |eatway) (1 N0oH (g
1oasy
uoldadsul Suimeup
AN d JOPUBA Alquiassy  Suimesp Ajquassy %00T uawaunse|y | Jole Alwiojuod |euoisuswip 320|q wonoq pojqdol (e a
‘dway que
anoqe J,0€ asu uJayied 3e3u0d
‘dwa] Xe|N “JIA pue ysejyoeq ‘olzes uoionpal
uoday| T 3ieqp g8 asioN ‘uiuuny Jo ‘siH z 4aye ‘dway
uoldadsul ‘a8eyea) |lo ou JUBWAINSEIN Ul 3SI ‘yYse|pjoeq UoIIeIqIA‘|DAI)
AN d M Jopuap| Suluuni yjoows — pJepuelS JOPUSA %00T 3 [ensip| Jofen asi0N‘@8esjea) |10 104 393D Suiuunu ajpi 1 Asse xoq Jean o)
1oasy
uol3dadsul uolealpul
AN d M JOpuap Jeaul| oN| S9T-3  INLSY %00T LaN| Jofepy ‘Suluiyoew Jaye 1dd (q
1oday
uoidadsul Suimeaqg Suimesq
AN d JOpUaA sjuauodwo) syuauodwo) %00T Juswainsealy | Jofen suolsuawiqg (e pauiyoen (1l
12 01| s xd 6 8 L 9 S ¥ ¢ ¥ 3
N DN . SAY003Y SINYON 1IN3NNDO0d MJ3HD 40 A23HD NOILVY3dO ‘ON
SHIVINIY AON3IOV 40 LVINYO4 JONVLd3IDOV ERI\EREEER] INNINYNO 4d 3dAL SSV1D SJ1SI43LOVYEVHD 8 SLININOJINOD s
7 7 *ON dVO S HOAN3A 3lva
YOLOVYLNOD 0: A3Y
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SANVHD 43AadI 319N0a - JOVIIVd

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10G-¢Ly-S1-3d "'ON NOILVDI4103dS

(L0S OLdN) INVHO 103 ¥3AHID 319n0d




1L0€ 40 L0} 8bed

6 0 9 abed
1591 oUNIN0Y/ 3593 [BUONRDUNS
AANd M DL SN s3up pddy s34p pddy %00T D1 SJjWw M3INRY| Joley ‘elp ‘Sunes ‘adAy ‘e sayelg (q
‘Pamoj|o4
39 ||eys dO a3eledas
A0S A0qe JOIOIA
JO4EDONIPY A A d M D LSHIN DL SHIN/STE S Szessl %00T DL SJyWw malAsy  Jofely | 1se1 aulinoy ‘Suiied ‘ adAy ‘ axew (MY 0§ >= ) 1010 (e
11 01 | s xA 6 8 L 9 S 14 ¢ ¥ 3
N|o ] SQY0DI3Y SINYON LN3WND0d 303HD 40 ND3IHD NOILVY3dO ‘ON
SHYVINIY AON3IOV 40 1VINYO4 JONVLdIDIV ERINENEEEL] INNLNYND 4d 3dAL SSY1D SOLSIYILOVHVHD 8 SININOJINOD s
7 7 : o_,i_ dVO S YOAN3A 3lva
YOLOVYLINOD 0: A3
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SANVYO ¥3AyIS 319Nn0a 39VIIVd
dd1S @4ouu3 73S MIN 099XZ :123r0Yd NV1d ALITYND SNIYNLIVANNVIN QHVAYVANVYLS $S3YAAY "8 JINVN S,HIYNLOVINNYIA

L0LV-10G-¢L¥7-S1-3d "'ON NOILVOIdIO3dS

(10S OLdN) ANVHO LO3 ¥3AHIO 3719n0d




10€ 40 Z0| 8bed

6 40 / abed

ddl1S a4ouug 73S MIN 099X¢

:12310dd

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

Juswiugi|e
AMid M uoday "dsu||  £/T€:SI/84p VO LLTE:SI/84p VO %00T SIA /iuswiainsealy | Jolen [9A3] [93yM ‘suolsawiiq Alquiasse qeu)d (q
uswugie
AMd M yoday dsu||  £/T€:SI/84p VD LLTESI/3ip VO %001 juswainsea|y| Jolepy [9A3] [99ym ‘suoisswig 17 yum 28puig (e
sauesd Jo Ajquiassy i
ango|eied ango|ejed
AN d M DLSHIN SHIN/Bip pddy s JyN/8ap pddy %001 uonesysan | Joley az1S 13 adA| Sulieag (9
AANd M 'L SN 997¢:SI 997T:S| %00T iq elp ‘opess ‘adAL  Joley 3|isu) ‘ [ensiA adou 3 (e
swa}l o ySnog €T
*[193 peo| ‘sx20|q
|eutwJal ‘sdwe) Suileaipul
‘191J1399 4 s3n|* “ pue|3
A AId DL SN Sup pddy Sup pddy %00T |ensin| Juofeln adAy ‘ ayew 9|0 ed ‘ SAIIAJP UOISI||0I Uy (r
A AId DL SN Sup pddy Sup pddy %00T |lensin| Jofely | 1591 auinod ‘Suiied ‘ adAy  axew SAALP JAAA (1
jueq
3932 A}nui3u0d ‘leuoiouny 2oUeYISal ‘sasny ‘shejal “1s@
ANd D LSHIN 84p pddy 84p pddy %00T lensia Jofe|n ‘azis Bunes ‘adA ) ‘@jew  ‘s1010e3U0D ‘GIIN‘EIIN ‘NS (Y
AN d M DL SN Sup pddy 3up pddy %00T |ensin| Joley 1593 auilnoJ ‘ unes ayew Jawojsued] (8
san|eA aoue}sisal
T-1ed T-1ed uolie[nsui 3593 dueirdaoe 1Sa B 2i9ed
AN d M D'LSHIN -¥SST SI ‘8966 :SI -¥SST SI ‘8966 :SI %001 uonediap | Jofey 3 2UIIN0Y’ Sulled ‘9dAL ‘el |041U0D JBMOd ‘B|ged Suljied (4
sguimelp sguimelp
AANId M DL SN panosddy panouddy %00T uopeoyap | Jolen |euoioun4 S9Y2UMS HWI] (@
angojeied angojeied
7 ONDIONJRY A A d M O LS AN N /NOg BN /NOg %00T uonealdA | Joley |euondunN4“y| ‘AH [43]|043U0D J31SeIA ‘@10Wal Olpey (P
Sunuasul saded Aq uondayoud
40 934389 ‘Buixiy Jusuodwo)
‘1591 SAISaYpe ‘SSsauddIyL
*UOIBDIISA 1uUled ‘YSiuly 9depNS |dued
Joj Jopuap ‘dde ‘apeys Sunuied ‘ suoluswaip
wouj paniwagns aq o1 199ys eleq /INOg  193ys eileq /INOY ||edaAQ 8uljnJay ‘ Buissaup
91e21J113) 1581 A4AAA 1oday 13 '84Q |sued 3 '31Q [sued 3292 |euollduny ‘BuiAe| a)qed ‘ssauyiyl 193Ys
7 ONSIONJY A M d M dsuriopusp cddy ///1€:SI cddv //Z/T€:SI %00T ‘4l ‘AHJ043s9L ) ¥D ‘AH Y1 ‘[euoiony upjdojiaiu| |aued joiauo) @
|
1 01 | s+ @ 6 8 L 9 S ¥ ¢ ¥ 3
N O|IN . SAY0o3d SINYON 1IN3NNDO0d MJ3HD 40 MO3IHD NOILVY3dO ‘ON
SHYVINIY ADN3OV 40 LYINYOS JONV1d3Id0V ERI\EREEER] INNLNVND 4d 3dAL SSV1D SJ1SI43LOVYEVHD 8 SLNINOJINOD s
7 7 : 077_ dVO S YOAN3A jlvd
YOLOVYLINOD 0: A3Y
| [ ] * ON LOVYINOD TOOV-TOS-XXX-S1-3d ' ON dD ‘N3L
SINVYHD ¥3Q¥IS 379Nn0Aa 3OOV

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10G-¢l¥-S1-3d "ON NOILVOIdI03dS

(10S OLdN) ANVHO LO3 ¥3AHIO 379n0d




10€ J0 €01 abed

6 40 g abed
's199ys e1ep/ Suimesp panoidde yiim aduepiodde ul paisal pue aiejd pue|S 13 pnis Jo 243Ud UMD dUBISIP ‘DS *dwdl ‘MM /VYAN Sulliels ‘anbiol 1no [nd ‘spiels
104 ‘uonersea Asuanbauy 1@ aSejjon “dwal Jualque SuipseSas spuawadinbal J1199ds JaW0ISND JO aJ4ed Sulyel PaInloeNUBL 3I9M /SBM SI010W/ J0JOW PAUOIIUSW dA0Ge
93 18y} pawiyuod AgaJay S }| :SMO||0} Se BUIWIIFUOD J0IOBIIUOD Y3 13 J4NJdBJNUBW 3Y]) JO DO UO Paseq SI MY OE Uyl SS9 J0jow Jo adueldadde :p\MOE UeY) Ssa7 & € 910N
‘|lauuos.iad || [9A97 palyl|enD Ag 1no paliied a4 ||eys LAN ||V “Aldejd Joj pasn aq 03 Alljenb wiyiy ajqeiaidiaiul pue ajgepeas ysnoua sanld ydiym jusjeanba
10 7@ 91 Wiy paads MO|S SSaUYDIY} JOMO]| JOJ pPasn S| Aey BWIWED §| “WW GT dAOCE SSAUNDIYY 40} AeY BLWED pue ww 6T 03dn SSauydly) Joj uase} aq 03 Aey-X : g 910N
‘pasn jou s|
|eua1ew pa1ud 1eyl aunsua |eys Jalddns “Ajquiasse / sjusuodwiod Jo uondadsul 98e1s JO Wil 9yl 18 MBI 10 PAIJJO 97 ||BYS S91BIIJILIDD YY) W QT 9A0Qe 10} Jeq
/21e|d yoea wouy 1IN0 pallied 3 |[Bys 1591323y S| P[]0 JO 92UISUR U] 19| "MIIA3J 10} paysiuiny 3q ||eys [|iw Ag [euiBLIo ul paiy1iad sa1dod0loyd / sJ 1 [euldlQ : T 910N
J0p/ssip J0p/s8ip 14a
A d 110day s,J0pud/ panosddy panoddy %00T |ensip| Jolely | “Sunuied g uonaledald adepns Sunuied ST
Suimeuqg
panosddy  Suimeiq panosddy 3}o9yD * S9YI}IMS Hwl| pue
MM d M uoday "dsu|| /£LTE:SI/8IpVD  /LLTE:SI /84p VO %00T jeuonesadQ| Jolepy sayeuq Jo }29yd uonesadQ (p
Suimeuqg VEIEIIN-EN] (IMS %SGZT 18) JuswInseaw
panosddy  Suimeiq panosddy 29y 1ULIND g JUBWIAOW
MM d A Moday "dsul /££T€:SI/3IP VD /LLTESI/3IPYD| %001 leuonesado| Jofeny 10 ‘3unsIoH :peojiang (2
Suimeuqg JUBWINSEIIN jJuawWaINseaw
panosddy Suimeiq panosddy 29y uo1399)J2Q g JUSIIND
MM d I Moday "dsu| /£/T€:SI /3P VD /LLTESI/3IPYD|  %00T |euopesadp| Jofe ‘paads 1D ‘S1SIOH 1IMS (4
Q4AAA Yim paads pue
uo112341p 40} Alauyoew |7 jo
Sujuuni peo7 o ‘Quawainseaw
M M d M 1oday dsu| s3up panosddy s84p panouddy %00T juawalinsealy| Joleln 1Ua.44N2 3 | )SISIOH :peo| oN (e
s1s9] peo7 1@ peo]oN
213 S|aA3|/ SuoileAs|d
‘‘wuope|d adpliq uo noAe
db3 ‘1] ‘woouipeay uaddols |
‘BueyJano ‘@8nesd 13 aseq |9y
LLT€ :SI/s84p [LTE: 932 uojsuawip |euodelq juapuad pue |aued |enjoe
MM d M poday "dsu| panouddy | §|/:s8ip panoiddy %00T juawalinsealy| Joleln ‘ueds :uoISUBWIP [|BJSAQ | YUM (SJ0M e ) uolidadsul |euld (@
1 01 | s+ @ 6 8 L 9 S ¥ ¢ ¥ 3
N O|IN SAY0o3d SINYON 1IN3NNDO0d MJ3HD 40 MO3IHD NOILVY3dO ‘ON
SHIVINIY AON3IOV 40 LYINYOS JONV1d3Id0V ERI\EREEER] INNLNVND 4d 3dAL SSV1D SOLSIYILOVHVHD 8 SININOdNOD s
*ON dVO S HOAN3A jlvd
YOLOVYLINOD 0: A3Y
| ] ] * ON 1DVYINOD T00V-T0S-XXX-SL-3d © ON dD ‘N3l
SINVYHD ¥3Q¥IS 379Nn0Aa 3OOV

ddl1S @Jouu3g 73S MIN 099%C

:12310dd

NV1d ALITYND SNIYNLIVINNVYIN QHVYAYVANVLS

$S3¥AAV B JINVN S, 434NLOVINNVIN

L0LV-10SG-¢l¥-S1-3d "'ON NOILVYOId103dS

(L0S 0LdN) INVHO 103 ¥3adID 319N0a




10€ 40 ¥0| 8bed

6 40 6 9bed

TV3S B ALIYOHLNY ONIAOYddV 40 NOIS 8 INVN

A9 AIMIINTY

Y3NOLSND - N FYNLVNOIS

YOLOVIINOD4ANS

YOLOVYLINOD /434NLOVAVNYIN

M3IATY ININNDOA wA, ANV SSINLIM M, INdO4Y3d .d, ILVIIANI

AL¥Vd QYIH1/SDO-13HE D
YOLOVYLINOIENS/4TINLOVANNYIN : N

NOILVININND0A VYO NI YOLDVYLINOD A9 AIANTONI ATTVILNISSI 38 TIVHS ( A)MDIL, HLIM @3141LIANI SQY0D3Y :a

[ [ © AN3931

suonediyads /19ays eiep / *84p panosdde Jad se aq ||BYS UOIIINIISUOD JO |elI9lew || | § 310N

'syJom e payJed pue Ajquasse auetd ulinp paxydayd ag 03 aduanbas @ UoI30330.d ‘SH201433UI DY} YHM SUO|E SIIIASP [0JIUOD %3 |ED1IIDD]D JO IUBWIONMAY : {7 910N

s32ays elep/ Suimelp panoidde yim aouepiodde Ul palsa) pue Jajeay adeds ‘a3ed pue|S )3 pnis Jo 243U

u?aM1aq 2due)sip ‘asi *dwal ‘MM/VAN Suliels ‘anbuoy 1no |Ind ‘syiels 10y ‘uolnieliea Asuanbauy g 98e1jon ““dwa) Juaique Suipiedal syuswadinbas J1y12ads Jawolsnd
J0 24e2 Supje) pasnideNUBW 2J9M /SEM SI0JOW/ JOJOW PBUOIIUIW SAOGE 3Y) 1Y)} PawIjuod Agaiay Sl )| :SMOJ|04 Se Sulwiljuod J030.IIU0D 3Y] 3 Jaunjdejnuew ayl
40 D0D Yyym Suoje Gzg si Jad se J1odau uoi3dadsul 3533 BUIINOJ JO MBIADJ JDWOISNI UO Paseq sI MY 05 8 MY 0E Usamiaq Suiies Jo3ow Jo aduerdany : A 0S5 03 MY 0€

1 01 | 4 A 6 8 L 9 < 14 ¢ 14 | I

N O SAY003y SINYON 1N3IINND0A MD03HD 40 MJ3IHD NOILVY3dO ‘ON

SHYVINITY AJN3IOV 40 1VINYO4 JONVLd3IDDOV JONIYI4Y NLINVYNO 4d 3dAL SSV1D SOLSIYILOVYVHD 8 SININOJINOD S
7 7 : 077_ dVD S HOAN3IA jlva
YOL1OVYLINOD 0: A3

* ON LOVY1NOD TOOV-TOS-XXX-S1-3d : ON dO HAENR
SANVYHO ¥3ayIo 319N0Aa 19VIOVd
dd1S @J0uul 73S MIN 099xz  -123r0Yd NV1d ALITYND SNIYNLIVANNVIN QHVAYVANVYLS $S3¥AAV ® JIANVN S,HIYNLOVANNYIA

L0LV-10G-¢L¥-S1-3d "'ON NOILVOIdID3dS

(L0S OL1dN) INVHO 103 ¥3adI9 379n0a




DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

ULTRASONIC TEST PROCEDURE
1. Specification Applicable : @ ASTM A - 388
2. Test Purpose : This test conducted on Round Bar,
Forging Blank & Hook material (Before Forming)

to detect Internal Defect.

3. Condition of material : As rolled/ Normalized Surface shall be prepared as
Necessary for conducting the ultrasonic test.

4. Method : Contact method using with pulse-back echo.
5. Equipment details : Modsonic Instrument/ EEC- PX-10
6. Scanning Area : Scanning shall be done in 100% area direction all

Along the length and width scanning shall be done at
+6 db. Evaluation shall be done at reference level.

F Couplant : Oil/Water
8. Calibration block : The ultrasonic flow detector shall be calibrated by
Using standard calibration block ITW V1, V2.
9. Probe used : Probe dia 24mm, 2MHz, 4MHz (NB)
Probe dia 10mm x 4MHz, 24 mm Dia x 2MHz (NB)
(For Hook)
10.  Calibration : By choosing proper depth range and gain, the back

Wall echo from a defect free area shall be brought
To 100 % full screen height (FSH). This shall be
The reference level.

11.  Acceptance Norms : Loss of back echo: More than 20% not acceptable.
Defect echo more than 20% not acceptable.
Any indication characterized as cracks, lamination,
Or any linear defect is not acceptable.

12. Personnel  Qualification : The ultrasonic test shall be carried out and results are

Evaluated by a person qualified to ISNT/ASNT
LEVEL-IIL
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TITLE SPECIFICATION NO.

PE-TS-412-501-A101

Date |Feb’17

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA
UPTO 50T CAPACITY

SPECIFIC TECHNICAL REQUIREMENTS

SECTION - IA

CRANE CLEARANCE DIAGRAM
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TITLE SPECIFICATION NO.

PE-TS-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IA Date |Feb’17
UPTO 50T CAPACITY '
SPECIFIC TECHNICAL REQUIREMENT Page 1 of 1

SECTION - |1A
SUPPLY PRICE PERCENTAGE BREAKUP
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TITLE SPECIFICATION NO. PE-TS-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section |A Date [Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

SUPPLY PRICE PERCENTAGE BREAKUP FOR 35T BC BAY EOT CRANE

S.
N.

Details of Works or Equipment/System Qty. Percentage (%)
(LOT / | Break up

Nos.) | proposed for
billing purpose
during contract for
Supply

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures
approved by BHEL / Customer for Two (2) nos. of 35 T capacity
Double girder EOT cranes for BC Bay area with 12.8 M lift of 1set. | 88.5%
main hook, 10 M span, , complete with all accessories, isolating
switch and power cable from isolating switch to DSL, Erection
and commissioning spares for the total scope defined as per
technical specification PE-TS-412-501-A101.

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures
approved by BHEL / Customer for MS angle type runaway 1set | 3.0%
conductor / PVC shrouded bus bar type DSL for 32.5 M bay
length complete with all accessories for the total scope defined as
per technical specification PE-TS-412-501-A101.

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures 1 set
approved by BHEL / Customer for 32.5 M bay length Gantry rail 6.0 %
complete with all accessories for the total scope defined as per
technical specification PE-TS-412-501-A101.

Lump sum price of temporary cable for operation of crane during
erection stage of the plant (equal to half the baylength plus 25 M) 1 set 0.25 %
for the total scope defined as per technical specification PE-TS-

412-501-A101.

Lump sum price of MAIN HOOK ASSEMBLY as per technical 1%

specification PE-TS-412-501-A101. 1 set

Total lumpsum price for Maintenance tools and Tackles as per
technical specification PE-TS-412-501-A101. 1 lot
0.25 %

7

Total lumpsum price for Sling as per technical specification PE- 1 ot 1%
TS-412-501-A101.

NOTE: -These prices shall be used for billing purpose during contract stage.




TITLE SPECIFICATION NO.

PE-TS-412-501-A101

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section |A
UPTO 50T CAPACITY

SPECIFIC TECHNICAL REQUIREMENTS

Date |Feb’17

PUMP HOUSE EOT CRANE

SUPPLY PRICE PERCENTAGE BREAKUP FOR 25T SEA WATER INTAKE

Details of Works or Equipment/System

Qty.
(LOT/
Nos.)

Percentage (%)
Break up
proposed for
billing purpose
during contract for
Supply

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures
approved by BHEL / Customer for One (1) no. of 25 T capacity
Double girder EOT cranes for Sea water intake pump house area
with 19.3 M lift of main hook, 8.7 M span, complete with all
accessories, isolating switch and power cable from isolating
switch to DSL, Erection and commissioning spares for the total
scope defined as per technical specification PE-TS-412-501-
A101.

1 set.

88.5 %

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures
approved by BHEL / Customer for MS angle type runaway
conductor / PVC shrouded bus bar type DSL for 23.55 M bay
length complete with all accessories for the total scope defined as
per technical specification PE-TS-412-501-A101.

1 set

3.0%

Total lumpsum firm price for design, engineering, manufacturing,
inspection and testing, painting, supply/delivery duly packed at
project site in line with drawings/ documents/ test procedures
approved by BHEL / Customer for 23.55 M bay length Gantry rail
complete with all accessories for the total scope defined as per
technical specification PE-TS-412-501-A101.

1 set

5.0 %

Lump sum price of temporary cable for operation of crane during
erection stage of the plant (equal to half the baylength plus 25 M)
for the total scope defined as per technical specification PE-TS-
412-501-A101.

1 set

0.25 %

Lump sum price of MAIN HOOK ASSEMBLY as per technical
specification PE-TS-412-501-A101.

1 set

1%

Total lumpsum price for Maintenance tools and Tackles as per
technical specification PE-TS-412-501-A101.

1 lot

0.25 %

7

Total lumpsum price for Sling as per technical specification PE-
TS-412-501-A101.

1 lot

2%

NOTE: -These prices shall be used for billing purpose during contract stage.




TITLE SPECIFICATION NO. PE-TS-412-501-A101

2X660 MW SEZ ENNORE STPP
DOUBLE GIRDER EOT CRANE FOR REV 1

BFP & SEA WATER INTAKE PUMP HOUSE Section |A Date [Feb’17
UPTO 50T CAPACITY '

SPECIFIC TECHNICAL REQUIREMENTS

The supply price percentage breakup is for progressive payment purpose only. This breakup
does not relieve vendor from any contractual obligations and responsibilities with respect to
condition of technical and commercial scope of contract.

Any item/quantity not specifically indicated in this break up but required as per system
requirement, shall be supplied by vendor without any additional financial implication to BHEL.
The unit rates derived from item-wise price calculated based on percentage break-up
mentioned above, shall be used for adjustment purpose for change of scope of respective
item, if any, during detail engineering stage.

Bidder to submit a stamped & signed copy of the above percentage breakup along with their
offer.




TITLE SPECIFICATION NO.

PE-TS-412-501-A101

Date |Feb’17

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IB
UPTO 50T CAPACITY

SPECIFIC TECHNICAL REQUIREMENT

SUB-SECTION IB

SPECIFIC TECHNICAL REQUIREMENT (ELECTRICAL)
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DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101
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DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

TAMIL NADU GENERATION & DISTRIBUTION
CORPORTAION LIMITED

2 X660 MW ENNORE SEZ SUPERCRITICAL TPP

BASIC TECHNICAL FEATURES
FOR HT/LT MOTORS

(FOR BHEL-PEM SCOPE PACKAGES)
DOC. NO. PE-DC-412-565-E003

REVISION O

affr

BHARAT HEAVY ELECTRICALS LIMITED

POWER SECTOR
POWER PROJECT ENGINEERING INSTITUTE
NOIDA (U.P), INDIA
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DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

Doc. No. | PE-DC-412-565-E003
2 x 660 MW ENNORE SEZ STPP

Rev.No. |0
H [l BASIC TECHNICAL FEATURES
FORHT /LT MOTORS Dated 13-01-2014

(FOR BHEL-PEM SCOPE PACKAGES)

Page 10f6

1.0

2.0

This document covers the basic technical features of high tension (HT) and low tension (LT) squirrel
cage induction AC motors employed for driving auxiliaries of BHEL-PEM scope packages in 2 X 660
MW ENNORE SEZ STPP.

CODES AND STANDARDS

The motors shall generally conform to IS 325/IEC-60034. LT motors above 10 kW with
continuous duty (S1) shall be energy efficient IE3 conforming to 1S-12615: 2011.

3.0 DESIGN REQUIREMENTS

3.1 General Requirements

32

3.2.1

322

The design ambient temperature shall be 50 deg C.

Supply system and rated voltage of motors

KW rating Supply system Rated voltage of motor
Above 1500 kW 11 KV 11 KV
Above 160 kW up to & 3.3 KV 3.3 KV
including 1500 kW
From 200W up to & including 415V 415V
160 kW
Below 200W 240V 240V

Supply voltage & variations shall be as follows:-
Voltage variation (AC Supply) (+/-) 10%
Frequency variation  (+) 3% to (-) 5%

Combined V & F variation 10% (sum of absolute values)

Motors shall be capable of running continuously at rated output for each of the conditions specified.

3.3 Motor Rating

Motor ratings shall be adequate to m  eet the requirements of the drive equipm ent. Motors shall be
continuously rated at the design am bient tem perature of 50 degree C and relative humidity of 85%.

Maximum continuous motor ratings shall have at least a 25% margin above the maximum load demand

of the driven equipment under entire operating range including voltage & frequency variation.

3.4 Starting Requirements

3.4.1

Motor shall start smoothly and rapidly. 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% of the motor’s

full load torque.
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3.4.2  Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
Minimum Starting Voltage requirement for all motors (except mill motors):
1. 85 % of rated voltage for motors up to 1000 kW
2. 80 % of rated voltage for above 1000 kW and up to 4000 kW
3. 75 % of rated voltage for above 4000 kW
3.4.3  The locked rotor current of the HV (11 kV) m otors (except MDBFP motors) shall not exceed 650% of
full load current inclusive of tolerance as per IS: 325 and for MV (3.3 kV) m otors locked rotor current
shall not exceed 700% of full load current inclusive of tolerance as per IS: 325. For LT m otors (except
energy efficient m otors) locked ro tor current shall not exceed 700% of full load current inclusive of
tolerance as per IS: 325. For LT energy efficient motors above 10kW with S1 duty, locked rotor current
shall be as per IS: 12615-2011.
3.4.4 The following frequency of starts shall apply
1) Two nos. consecutive cold starts in quick successi on with third start after 5 m inutes in cold
condition.
ii) Two nos. consecutive hot starts in the interval of 15 minutes in hot condition.
3.4.5 Locked motor withstand time of motors under hot condition at highest voltage limit shall be as follows:
a) For motors with starting time up to 20 sec.
- atleast 2.5 sec. more than starting time.
b) For motor with starting time above 20 secs but not exceeding 45 secs.
- atleast 5.0 sec. more than starting time.
c) For motors with starting time above 45 secs.
- at least 10% more than starting time.
The starting tim e of the m otor referred above is at minimum permissible voltage. For m otors and in
cases where the above requirem ents are not complied with, speed switches of approved m ake & ty pe
shall be provided to bypass the locked rotor protection for a pre-selected time during starting of motors.
The speed switches shall have one NO & one NC contacts having maximum interrupting capacity of 5
Amps at 240V AC and 0.25 amps at 220 V DC.
3.5 Running Requirements
3.5.1 Motors shall run satisfactorily at a supply voltage of 80% of rated voltage for 5 m inutes with full load
without injurious heating to the motor.
3.5.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% for

crane duty motors.
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3.6

3.6.1

3.6.2

3.6.3

3.6.4

Stress during bus Transfer

Motors shall withstand the voltage and torque stress developed due to the application of 150% of the
rated voltage for at least 1 sec. caused due to vect or difference between the motor residual voltage and
the incoming supply voltage during occasional auto bus transfer.

Motor windings shall be adequately braced to satis factorily withstand the mech. Stresses during above
condition.

Motors shall be capable of withstanding heavy in-rush transient current caused by bus transfer without
damage.

Motor and driven eqpt. Shafts shall be adequately  sized to satisfactorily withstand transient torque
under above condition.

3.7 Noise level

The maximum noise level for motors shall be in line with IS 12065.

3.8 Vibration

The maximum vibration for motors shall be in line with IS: 12075.

4.0 CONSTRUCTIONAL FEATURES

4.1

4.1.1

4.2

421

Degree of Protection

Indoor m otors shall conform to degree of protec tion IP: 54 as per IS: 4691. Outdoor m  otors shall
conform to degree of protection IP: 55 as per IS: 4691 and shall be of weather-proof construction. CW
motors (in case of screen prot. Drip proof) shall conform to degree of protection IP: 23 as per IS: 4691.
The degree of protection for term inal boxes shall be IP 55 for outdoor area & IP 54 for indoor area as
per IS 4691.

The stator lam inations shall m ade from suitable silicon steel/m agnetic steel sheet varnished on both
sides and pressed to form a rigid core.

The rotor shall be of rigid cage construction with di e cast aluminium / copper alloy / copper bars firmly
wedged in bar slots and brazed to the end rings. The rotor cage shall be designed to operate
satisfactorily under respective starting and load duty cycle.

Enclosure and Cooling
Motors shall generally have totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated
(TETV) enclosures or Closed Air circuit Air (CACA), the method of cooling conforming to IC-0141 or

IC-0151 or IC-0161 of IS: 6362 up to 3000 kW motor. CW Motors may be screen protected drip proof
(SPDP).
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422

423

4.3

4.4

441

442

443

4.4.4

44.5

4.4.6

4.5

4.5.1

4.5.2

453

454

Motors shall not be provided with any  electric or pneum atic operated exte rnal fan for cooling the
motors.

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

Class of Insulation

HT/LT motors shall have class F insulation. The tem perature rise of all m otors shall be limited to the
limits applicable to Class ‘B’ insulation. In case of continuous operation at extrem e voltage lim its,
10deg C rise above the temperature limits specified in IS: 325 shall be permissible.

Bearings

Horizontally mounted motors shall have grease lubr icated ball/roller or sleeve bearings. For HV/MV
motors, the bearings shall be regreasable ty pe and for LV m otors, these bearings can be either sealed
life lubricated type or regreasable type as per manufacturer’s standard.

The vertical motors shall have a combined thrust and guide bearing on top and guide bearing at bottom.
If the ball or roller bearings can take vertical thrust, thrust and guide bearing need not be provided.

After taking all motor driven equipm ent loads and th rust (if any ) into account, the bearings shall be
suitable for min. 20,000 working hours. Re-greasable bearings shall be provided with grease nipples
and relief holes for on-line re-greasing and shall be suitable for 8000 working hours without changing
of the grease.

The bearings of solidly coupled motors shall be of the same type as those of the driven equipment.
For motors up to 2 kW, double sealed type bearings shall be provided.

Motors rated above 1000kW shall be provided with insulated end shie Id on non-driving end to prevent
flow of shaft current.

Terminals and Terminal Boxes

Motors of rating 90 kW and up to 160kW will be controlled by air circuit breaker with num erical
protection. For all motors of rating up to 90kW sh all be provided with MCCBs. The term inal box of
motors shall be designed for the maximum fault current for a duration of at least 0.25 secs.

Unless otherwise specified or approved, phase term inal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

For HV/MV m otors, the m ain term inal box sha 11 be of phase-segregated ty ~ pe with clam ping
arrangement for the terminals.

Connections shall be such that when the supply leads R, Y & B are connected to m otor terminals A B
& Cor U, V & W respectively , motor shall rotate in an anticlockwise direc tion when viewed from the
non-driving end. Where such m otors require clockw ise rotation, the supply leads R, Y, B will be
connected to motor terminals A,C,B or V, W & U respectively.
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4.5.5 Permanently attached diagram and instruction plate made preferably of stainless steel shall be mounted
inside term inal box cover giving the connection di ~ agram for the desired direction of rotation and
reverse rotation.

4.5.6  Motor terminals and terminal leads shall be fully insulated with no bar live parts.

4.5.7 Separate terminal boxes shall be provided for space h eaters and temp. Indicators. If this is not possible
in case of LT motors, the space heater terminals shall be adequately segregated from the main terminals
in the main terminal box. Detachable gland plates with double compression tinned brass glands shall be
provided in terminal boxes.

4.5.8 Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 180 and 90 degree for HT
and LT motors respectively.

4.5.9 Cable glands and cable lugs as per selected cable sizes shall be provided in line with cable erection
philosophy. For single core cable termination, gland plates shall be of non-magnetic material.

4.6 Grounding
Two separate earthing term inals suitable for ¢ onnecting G.I. strip grounding conductor shall be
provided on opposite sides of motor frame. Each terminal box shall have a grounding terminal.

4.7 General

4.7.1  Motors provided for similar drives shall be interchangeable.

4.7.2  An arrow block shall be screwed on the body  of the motors on the non-driving end to indicate the
direction of rotation of the motors.

4.7.3  Motors for Fuel oil unloading and drain oil pum ps located in hazardous areas shall be with flam e-proof
enclosures in accordance with IS 2148 / IEC 60079.

a) Fuel oil area: Group - 1IB.
b) Hydrogen generation plant area: Group - 1IC
5.0 ACCESSORIES
5.1 SPACE HEATERS

All motors rated 30KW and above sh all be provided with space heaters to maintain the motor internal
air temperature above the dew point. Space heaters shall be suitable for a supply of 240V AC, single
phase, 50 Hz.

The leads from space heaters of each m otor shall be brought out to a separate  terminal Box. Space
heaters shall be mounted inside the motor in accessible places so that their rem oval and replacement is
simple.
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5.2 RESISTANCE TEMPERATURE DETECTORS (RTDs)

5.2.1  HV/MV motors stator windings shall be provided w ith 12 nos. Sim plex 3 wire Platinum RTDs with
100 ohms resistance at 0 deg C for remote monitoring of winding temperature. The leads from RTDs of
each motor shall be brought out to a separate terminal Box.

5.2.2  For HV/MV motors, each bearing shall be provided with 1 no. Duplex 3 wire Platinum RTDs with 100
ohms resistance at 0 deg C for remote monitoring of bearing tem perature. The leads from these RTDs
shall be brought out to a separate terminal Box or the terminal box same as for winding RTDs.

53 DIAL TYPE TEMP. INDICATORS

5.3.1 For HV/MV motors, each bearing shall be provided with dial type thermometer with adjustable alarm
contact and resistance ty pe temperature detector. The indicators shall have 2 nos. NO contacts rated for
5A,240 V AC and 0.5 A, 220 V DC for alarm/trip purpose.

54 Vibration monitoring pads

5.4.1 Provision shall be made in all HV/MV motors for mounting vibration detectors.

6.0 NAME PLATE

Motors shall have stainless steel nam e plate with all particulars as per IS:  325. In addition bearing
identification number and type of lubricant is to be indicated.

7.0 PAINTING

Motor including fan shall be painted with corrosion proof paints of colour shade Siem ens grey (RAL
7032).

8.0 TESTING

8.1 Ty pe Tests
For HT & LT Motors, ty pe test reports for type tests as per IS: 325/ IS: 12615 conducted on equipment
similar to those proposed to be supplied and carried ~ out within last five y ears shall be submitted.
However, if such reports are not available, one m otor of each ty pe shall be subjected to type tests for
free of cost.

8.2 Routine Tests

All motors shall be subjected to routine tests as per IS: 325/ 1S: 12615 in the presence of custom er or
customer representative.
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CHAPTER -1
ELECTRICAL SCOPE OF WORK AND DESIGN CRITERIA

ELECTRICAL SYSTEM DESIGN

Standards

The design, manufacture, assembly and testing as well as performance of the
equipment and system shall conform to the relevant IS specifications (latest
revision). In case the Contractor is not in a position to comply fully with certain IS
specifications, or in respect of certain items for which there are no IS
specifications, the Contractor may base his proposals on IEC/BS/VDE/DIN
recommendations or other reputed national or international standards subject to

the approval of the owner.

All equipment supplied and all work done including system design and detailed
engineering shall also comply with the codes & standards and statutory
requirements of the Government of India, the Government of Tamil Nadu and with
the Indian Electricity Rules & Acts. Statutory Guidelines notified by Central Electricity
Authority (CEA), India and Central Board of Irrigation & Power (CBIP).

General

The electrical systems and equipments shall cover all items related to Main plant,
Balance of Plant and 400 kV GIS. The proposed electrical system for the complete
plant is shown in proposed key SLD. However the final SLD shall be finalized during

detailed engineering taking care of all the required loads.

The system will consist of required Generator Transformers, Unit Transformers,
Station Transformer, Unit Auxiliary Transformers, Service transformers and
associated 33kV/11 kV/3.3 kV/ 415 V switchgears as shown in the SLD to cater to
unit and station auxiliary loads. The feeders shown in the SLD are minimum required
and arrangement shown is for the guidance of the bidder/contractor. The
bidder/contractor shall mark out his own design as per the system requirement and
the actual distribution shall be arranged by him as per load centre to be approved by
the owner. Any additional feeder required for reliable trouble free operation during
detailed engineering shall be arranged by the bidder/contractor without any price

implication.

Each switchgear/MCC/distribution board shall be fed by 2 x 100 %
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transformers/feeders and these shall be rated to carry the maximum load expected to

be imposed. Each of the above boards shall be sectionalized.

All 33 kV, 11 kV, 3.3 kV buses shall have facility for auto/manual live changeover
facility. All 415 V switchgears fed from transformers shall be provided with live
manual changeover. Auto changeover to the reserve supply source shall be arranged
for critical 415 V switchgears/MCCs to prevent the loss of unit or to ensure the

equipment safety.

33 kV, 11 kV, 3.3 kV and 415 V switchgears, MCCs and DBs shall be provided with
interlock to ensure that the different supplies and transformers are never operated in
parallel and to avoid the fault level to exceed the switchgear capability, except during

momentary paralleling in case of on-load changeover.

The bidder/contractor shall carry out all required system studies using internationally
recognized software to determine system parameters like fault levels. All equipments
will be designed based upon the calculated and accepted system parameters. The

results shall be submitted along with back up of detailed manual calculation.

Climatic Conditions

Electrical Equipment selection and derating shall generally be based on ambient
temperature of 50 deg. C. For specific hot areas like boiler, etc. the ambient
temperature conditions shall be taken into consideration and equipment suitably
derated where necessary. In areas of higher temperature conditions, the
equipment shall be adequately protected against damage from radiant heat and
hot air. The equipment offered shall be suitable for smooth efficient and trouble free

service in the climate of coastal areas of Tamil Nadu.

Make and Interchangeability

All equipment offered and supplied shall be new and type tested.

The makes of major equipment shall be limited to preferred makes indicated under
the ‘List of preferred makes’ or reputed make from reputed firms. If the Contractor
prefers to supply other than from the Preferred Makes list, it shall be with the

approval of the Owner.
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Makes of all equipments and accessories other than ‘List of preferred make’ are

subject to prior approval by the owner during detail engineering.

Similar equipment and components shall be of same make. Equipments of same

type and rating shall be interchangeable.

The owner has the option of selecting the manufacturers of electrical equipment,
instruments and controls and any other specialized items in the interest of
standardization and the contractor shall have to supply equipment of the particular
make, if so required.

ELECTRICAL SYSTEM PARTICULARS

Standard voltage levels

The standardized voltage levels as shall be adopted as specified elsewhere in this

specification.

Permissible variations:

The system unit/plant equipment shall be designed suitable for continuous operation

with variation in voltage and frequency as indicated below:

Variation in voltage and frequency

Voltage Frequency
Permissible variation for power supply with rated A
Performance /rated current and control effectiveness
maintained > +-10% -5% to +3%

Permissible variation for control and regulation equipment )

with rated Performance and control quality maintained

Basic insulation levels

Equipment shall be designed suitable for basic insulation levels as given below:

Nominal Voltage (kV) BIL kV (peak)
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400 kV 1425
33 kV 170
11 kV 75
3.3kV 40
3.04.00 Symmetrical short circuit ratings
The three phase symmetrical short circuit ratings of the switchgear at different
voltage levels shall be as indicated in the Table below:
S. No. | Voltage level Symmetrical Making Capacity
Breaking Capacity
1. | 400 kV 63 kA for 1 sec 163 kA
2. | 33kV 25 KA for 3 sec 62.5 kA
3. | 11kV 50 kA for 3 sec 125 kA
4. | 3.3kV 40 kA for 3 sec 100 kKA
5. 415V 50 kA for 1 sec 125 kA
6. | 220 Vv DC 25 KA for 1 sec -
7. |48V DC 10 kA for 1 sec
3.05.00 Criteria for selection of voltage levels for motors
Sr.
Rating Voltage Level
No
415V, 3 phase, 50 Hz
1 LV Motors- Up to 160 kW
) MV Motors- More than 160 kW and up to 3.3 kV, 3 phase, 50 Hz
1500 kW
11 kV, 3 phase, 50 Hz
3 HV Motors- Above 1500 kW
3.06.00 System Earthing
i. 33kV/11 kV and 3.3 kV : Resistance grounded.
i. 415V : Solidly grounded.
3.07.00 Degree of Protection:
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Degree of protection for various electrical equipments shall be as follows:

S.No. | Equipment Degree of Protection

1. Marshalling Boxes, Panels, Motors | IP55
located outdoor

2. Electrical Equipment of CH System IP55 with dust proof enclosure

3. HV Switchgear IP-4X for bus bar chamber, IP-
6X for other compartments

4. LV Switchgear IP52 up to 1600 A and

IP42 above 1600 A

LAYOUT ASPECTS

Generator Transformers, Unit Transformers, Unit Auxiliary Transformers, Station
Transformers, Startup transformer and the 11/33 kV ICHS Transformers will be

installed in the transformer yard.

A separate oil pit shall be provided for the Bus reactor, CHP, AHP and the other

33/11/3.6 kV transformers situated at offsite locations.

Flexibility shall be kept for removal of any transformers on rail track without affecting

other transformer/ equipment/structure.

GT and UT Centre line will be fixed duly matching with generator busduct centerline,
keeping reasonable spacing in between the transformer and from Power House wall
that will be convenient for easy handling.

Fire wall in between GT, SUT and UT’s and between UATs shall be provided as per

applicable codes like TAC recommendations.

For oil filled transformer, oil soak pit under the transformer and a common oil pit

outside the building at a distance not less than 2.5 meters

Drain pipes of Generator transformers, start up transformer, Station and Unit
transformers in the transformer yard shall be extended up to burnt oil pit and shall be

provided with additional isolation valve, in addition to the drain valve provided at
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transformer end. Drain valve at transformer end shall normally be open and isolation
valve at burnt oil pit shall remain closed. In case of any major fault in the transformer,

oil can be drained to the pit by opening valve at burnt oil pit along with valve room

Gravel filled open oil pit will be provided under each transformer and its cooler bank.
The pit shall be such that it can take oil/water surge or 1/3" of the volume of the

transformer oil when filled with gravel of size 60 mm.

Each pit will be connected to the drain line with atleast 150 mm diameter pipe with a
minimum slope of 1:96 as per TAC regulation. Level of the pit under the transformer

shall be such that there will not be permanent accumulation of oil/water.

A common oil pit shall be provided for all the transformers in transformer yard. The

volume of oil pit up to the bottom level of the oil pit shall be calculated based on the

following:

a. Oil quantity of the largest transformer.

b. Quantity of the water for sprinkler system based on 10.2 litres/min/sq.m of the
largest transformer surface area (Ref: TAC Manual for water spray system) and 10
minutes operation of spray water system (Ref: NFPA 850).

c. Quantity of rain water collected from all associated pits.

Pit will be provided with two (2) sump-pumps such that discharge rate of each pump
shall be atleast equal to the discharge rate of high velocity water spray system

provided for firefighting of the transformer.

Gantries shall be provided on either side of the GT & SUT for facilitating stringing to A

row of Power House

Fencing shall be provided around outdoor switch yard, transformer yard. Auxiliary
transformers and service transformers in off-site areas shall also have suitable fence

as per IE rules
For power transformers, at least 1500 mm spacing shall be provided around the

equipment. For service transformers, at least 800 mm spacing shall be provided to

nearby wall/fence.

All the electrical rooms shall be provided with 3 metre X 3 metre (minimum) size

rolling shutter. Electrical equipment layout in the room shall enable replacement of
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indoor transformer at a later date, without obstructing structures/equipment. Suitable

clear corridor for equipment movement shall be envisaged.

4.00.15 In each electrical room of main plant building, operator cubicle with fan and furniture
shall be provided.

4.00.16 Cable trench shall be allowed only between transformer yard & switchyard

4.00.17 All electrical rooms and cable spreader rooms shall have minimum of two doors and

the doors shall be fire rated for 2 hours. Cable spreader room height shall be at least

3.5 metre
4.00.18 Cables shall not be routed in coal conveyor gallery, a separate cable gallery shall be
provided
4.00.19 The following minimum clearance shall be maintained for various switchgear installed
in a room:
S.No. Description Clearance in
mm
1) | Between HV switchgear front face and any other panel 3000
front face
2) | Between HV switchgear front face and wall/structure 2000
3) | Between HV switchgear rear face and 1000
wall/structure/obstacle
4) | Between LV switchgear (drawout type) front face and any 3000
other LV panel front face
5) | Between LV switchgear (drawout type) front face and 1500
wall/structure
6) Between LV panel (fixed type)/ control panel front face 1500
and any other panel front face
7) Between LV panel (fixed type) front face and 1000
wall/structure
8) Side spacing between HV switchgear and other panel 2500
9) Side spacing between HV switchgear and wall 2000 +1
future panel
space
10) | Side spacing between LV switchgear / panels 1000
11) | Side spacing between LV switchgear / panels and wall 1000+ 1
future panel
space
12) | Clearance between rows of batteries 800
13) | Space in front of Dry type transformer 3000
14) | Between Dry type transformer rear face and 1500
wall/structure
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S.No. Description Clearance in
mm
15) | Space on sides of Dry type transformer 1000
16) | Space around GIS equipment 5000

Cable spreader room shall be provided for the following buildings and areas:
e Main plant turbine building
e Main plant control building
e Switchyard control building
e ESP building
¢ Ash handling plant
¢ Coal handling plant
e Water treatment plant
¢ Desalination plant
e Sea water Intake water pump house

¢ Any other area not mentioned herein but necessary.

Fabrication of Structural Steel

All structural steel shall be supplied by contractor for fabrication work. The fabrication
of structural steel shall be welded, bolted or of composite construction as per the
approved drawings/requirements. The contractor shall supply welding electrodes, and
all other consumable. The steel work shall be wire brushed and cleaned after welding
and the weld slag shall be removed appropriately after which two coats of primer shall
be applied. Fabricated structure shall be painted with approved type & shade of paint
only after the work has been completed in all respects.

TESTING

Routine / Special Tests

The contractor shall carry out the routine/special tests as listed in the “LIST OF
TESTS TO BE CONDUCTED” on the equipment mentioned therein, included in each

subsequent chapter.

Type Tests
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6.02.01 The Contractor shall submit the type tests reports for the tests conducted on the
equipment similar to those to be supplied under this contract and the test(s) should
have been conducted at an independent laboratory not earlier than five (5) years prior

to supply under this contract.

6.02.02 In case the contractor is not able to submit valid report of the type test(s) or in case
type test report(s) are not found to be meeting the specification requirements, or not
including all specified tests the contractor shall conduct all such tests under this
contract. The cost of such test shall be deemed to be included in the price. The owner
shall have right to witness the type tests. Waiver of type tests will not be entertained

in normal circumstances.

6.02.03 All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment

price.

6.02.04 The Contractor shall submit the type tests reports for the tests conducted on the
following equipments. However, test reports for any other equipment not mentioned
but required during detailed engineering shall also be submitted. The type tests are

discussed in the respective chapters.

1) Generator
2) Brushless Excitation system
3) Generator control & relay panels

4) Generator Circuit Breaker

(9]

Generator Transformer

)

Power Transformer (UTs, SUT, UATs and all other power transformers)

~

LV Transformers (Service Transformers)

o

All control and relay panels of transformers

O

400 kV Gas Insulated Switchgear
Outdoor Switchyard equipment
HV Switchgear

LV Switchgear

14) IPBD/SPBD/NSPBD

15) Motors (HV & LV)

16) Cables (HV & LV)

)
)
)
)
)
) Neutral grounding transformers/Neutral grounding resistors
0
1
2
3

10)
1)
12)
13)

Page 161 of 301



7.00.00

7.00.01

7.00.02

7.00.03

7.00.04

7.00.05

DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101

17) IED/Numerical relays/ Energy meters, DR/ Event logger, etc
18) Surge arrestors/ Lightning arrestors

19) Battery & Battery Chargers

20) Cable trays support system

21) DG Set

22) Earthing and lightning conductors

ENERGY MANAGEMENT SYSTEM

Energy accounting and audit meters shall be installed at such locations so as to
facilitate to account for the energy generated as per CEA regulations, 2006 and its

amendments as on 4" June 2010 as under:

1. At the stator terminal of the generator and before the tap off to the unit auxiliary
transformer.
On the HV and LV sides of the station and the Unit transformers
On LV side incoming transformer feeders of 415 V buses.

On all high voltage motor feeders.

All outgoing feeders shall have main and check meters while HV side of GT and ST

shall have stand by meters.

The accuracy class of meters shall not be inferior to that of 0.2s accuracy class for
meters installed at 11 kV and above and 1.0s for meters installed below 11 kV. In
case, numerical relays having built in features of energy measurement of requisite
accuracy are provided in switchgear, separate energy meter is not necessary. The

accuracy class of CTs and VTs shall not be inferior to that of associated meters.

The energy accounting and audit meters shall be suitable for measurement, recording

and display of cumulative active energy with date and time.

The energy accounting and audit meters may also have the facility to measure,
record and display one or more of the following parameters depending upon the
energy accounting and audit requirement. All parameters excluding instantaneous

electrical parameters shall also be stored in memory.

a) Apparent power
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) Phase wise kilowatt at peak kVA

) Phase wise kVA (reactive) at peak kVA
d) Phase wise voltage at peak kVA

) Power down time

f) Average power factor

g) Line currents

h) Phase voltages

i) Date and time

j)  Tamper events

7.00.06 The energy accounting and audit meter shall have storage capacity for at least 35
days in a non-volatile memory. Energy accounting and audit meters shall have facility
to download the parameters through meter reading instruments as well as remote

transmission of data over communication network.
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2.00.00

2.01.00

2.02.00
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CHAPTER - 11

LV SWITCHGEAR

CODES AND STANDARDS
IEC: 60947 - Low-Voltage Switchgear and Control gear

IS: 13947 (parts 1 TO 5) - General Requirements of Switchgear and Control gear For
Voltage Not Exceeding 1000 V AC.

DESIGN CRITERIA

Power from Unit / Station LV service transformers will be supplied to 415V
switchgears. Power from 415 switchgears to the various PMCCs, ACBDs, MCCs,
Emergency MCCs, etc. shall be supplied from redundant incomers. These
switchgears will distribute power to LV auxiliary motors and also to other auxiliary
loads viz. MCCs / ACDBs, etc. LV switchgears will be of metal enclosed indoor type.
Incomers / bus-couplers, outgoing tie feeders rated above 400 amps and motor
feeders rated 90 kW and higher, will be equipped with air circuit breakers of fault
interrupting capacity of 50 KA rms. Lower rated feeders will be equipped with fully-
rated MCCBs.

System Parameters

1) | Nominal system voltage 415V AC 220V DC
2) | Highest system Voltage 433V 240V DC
3) | Voltage variation +10% 190 - 240
4) | Rated frequency 50 HZ -
5) | Frequency variation +3% to (-)5% -
6) | One minute Power

frequency withstand

voltage

Main circuit 25kV 25kV

Auxiliary Circuit 2.0 KV 2.0 KV
6) | System Earthing Solidly Grounded Unearthed
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7) | Maximum system fault | 50 KA for 3 secs 25 KA for 1 sec
level
4,
Molded Case Circuit Breaker
a] No. of poles
TPN/TP
b| Short time current for 1
50 KA rms
sec.
c] Rated short circuit
50 KA rms
breaking current
d| Rated short circuit making
105 kA peak
current
e| Overload release setting Yes
f) Short  circuit  release
] Yes
setting
g| Undervoltage rellease Yes
h] Shunt trip Yes
2.03.00 Type

Circuit Breakers | Shall be air break, three pole, spring charged, and horizontal

draw out type, suitable for electrical operation.

Switchgear Fully draw out type single front
MCC Fully draw out type single front/Double front.
ACDB/DCDB Fixed type single front

2.04.00 List of minimum required LV switchgears

S.No Name of LV Switchboard

N o o bk~ o=

UNIT PMCC

WT PMCC

P.H. ACDB

BUNKER FLOOR MCC
P.H.B. MLDB
VENTILATION MCC
AC MCC
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

BOILER MCC

SOOT BLOWER MCC

BOILER VALVE DAMPER MCC
MILL SYSTEM MCC

TURBINE AUX. MCC

TURBINE VALVE DB

BOILER ACDB

ESP # 1A PMCC

ESP # 1B PMCC

ESP # 1C PMCC

ESP # 1D PMCC

ESP ACDB

ASH SILO PMCC

HYDROGEN GEN PLANT MCC
SEA WATER PUMP HOUSE PMCC
WATER TREATMENT MCC
SWPH MLDB

SERVICE BLDG MCC
WORKSHOP ACDB

AIR CDM MCC
CHLORINATION MCC

CHP MCC

MLDB CHP

AHP PMCC

ASH SLURRY MCC

AHP WATER SYSTEM MCC
AHP MLDB

FIRE WATER PMCC

MLDB RWFW PHASE

DG SWGR1 AMF PANEL

UNIT NORMAL EMERGENCY PMCC
415 AC ELDB

415MLDB AWR PMCC

ADMIN BLDG. PMCC

MLDB ADMIN BLDG AREA
FUEL OIL UNLOADING PH PMCC
MLDB FOHS AREA

SPECIFICATION NO. PE-TS-412-501-A101
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45. WATER SERVICE PMCC
46. DM PLANT MCC
47. ETP MCC
48. PRETREATMENT PLANT MCC
49. MLDB WATER SERVICE S/S
50. INTAKE RAW WATER MCC
51. CLARIFIED WATER PUMP HOUSE MCC
52. FD PRESSURISING AREA MCC
53. ESP STANDBY PMCC
54. RO Plant SWGR
55. ICHS Stage | SWGR
56. PIPE CONVEYOR END SWGR
57. Any other LV Switchgear not mentioned herein but required for safe and
reliable functioning of the plant.
58.
3.00.00 TEMPERATURE RISE

The temperature rise of the horizontal and vertical busbars and main bus link
including all power draw out contacts when carrying 90% of the rated current along
the full run shall in no case exceed 55 deg. C with silver plated joints and 40 deg. C

with all other types of joints and busbars over an ambient of 50 deg C.

4.00.00 OPERATIONAL REQUIREMENTS

4.01.00 Automatic Reverse Closure

Automatic Reverse Closure (ARC) to the reserve supply source shall be provided for

415V unit essential service and other critical switchgears.

4.02.00 Breakers
4.02.01 Breakers shall have anti-pumping feature.
4.02.02 The incomer and bus coupler breakers for switchgear shall be electrically operated

with over current releases or relays.

4.02.03 Breakers shall have inherent fault making and breaking capacities. They shall have
shunt trip coils. In case releases are offered, the same shall have contact for
energization of lockout relay. All breakers shall have built in interlocks for equipment

and personnel safety.
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4.02.04 Paralleling of two supplies shall be avoided by interlocking except for switchgear
where auto-changeover is provided. Breaker contact multiplication, if required, shall

be through latch relay.

4.02.05 Mechanical tripping shall be through red ‘Trip’ push button outside the panels for

breakers, and through control switches for other circuits.

4.02.06 Provision of mechanical closing of breaker only in ‘“Test’ and ‘Withdrawn’ position
shall be made. Alternatively, mechanical closing facility should be normally
inaccessible, accessibility rendered only after deliberate removal of shrouds. It shall

be possible to close the door with breaker in test position.

4.02.07 Clear status indication for each circuit shall be provided through lamps, switch

positions or other mechanical means.
4.02.08 Supervision relay shall be provided for trip coil monitoring.

4.02.09 All air circuit breakers (ACBs) and moulded case circuit breakers shall be of short

circuit performance category as per IS: 13947.

4.02.10 The MCCBs shall be of current limiting type. When MCCBs are used as short circuit
protection devices for motor modules they shall provide type 2 coordination with
associated contactor and thermal overload relay as per IS: 8544 under all operating
conditions for the all currents up to the design fault current. The MCCBs on upstream
and downstream shall be coordinated. Test reports to prove the requirements of type-

2 coordination shall be obtained.

4.02.11 The local start push button shall be connected to the DCS so that the drive can be

started on checking the process permissive through DCS.

First contact of STOP PB shall be hardwired directly to switch gear for triping the
drive. Another contact of local push button (Stop) shall be connected to DCS for

alarming LPB latched condition in DCS.

4.03.00 Switches and Contactors

4.03.01 Motor starter contactors shall be of air break, electromagnetic type suitable for DOL
starting of motor, and shall be of utilisation category AC-3 for ordinary and AC-4 for

reversing starters. DC contactor shall be of DC-3 utilization category.

4.03.02 MCCBs shall be provided for short circuit protection. Isolating switches shall be of AC
23A category when used in motor circuit, and AC 22A category for other applications.

4.03.03 Isolating switches and MCCBs shall have door interlocks and padlocking facility.
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4.03.04

Moulded case Circuit Breakers (MCCB) / Motor Protection Circuit Breakers (MPCB)

MCCBs shall be of three / four pole construction for panel mounting. The MCCBs

shall be provided with front operating handles and mechanical ON / OFF indicators.

MCCB shall be provided with spring assisted quick-make, quick-break, current
limiting type manually operated trip free mechanism, mechanical ON/OFF/TRIP
position indicators, thermal tripping devices of inverse characteristics, instantaneous
short circuit tripping devices and necessary auxiliary and alarm contacts. The MCCB
module shall be provided with service, test and isolated position. The thermal and

short circuit tripping device shall be adjustable type.

The MPCB’s shall be in general similar to that of MCCB’s in all the features

mentioned above.

MCCBs/MPCBs shall be provided with overload thermal release setting range of
50% to 100% of rated current and adjustable short circuit magnetic release of 5 to 10

times rated current.

MCCBs/MPCBs shall be capable of withstanding the thermal stresses caused by
overloads and locked rotor currents of values associated with protective relay settings
of the motor starting equipment and the mechanical stress caused by the peak short
circuit current of value associated with the switchgear rating. The maximum tripping
time under short circuit shall not exceed 20 m.second. When used for motor circuit,
shunt trip devices shall be provided and the let through power of controlling
MCCB/MPCB shall be lower than the respective contactor, Contactor and overload
relays shall be selected so as to withstand the let-through energy of the connected
MCCB/MPCB in the feeder and consequent thermal and dynamic effects. All power

feeder module MCCBs shall be equipped with earth fault release.
The DC circuits shall be provided with DC rated MCCB / MCBs.
MCCBs/MPCBs shall have following accessories and features:

a) Shunt trip release

b) Under voltage release

c) Auxiliary contact for ON/OFF/ trip position

d) Fault signaling contact

e) Insulation shields to isolate the connection between each pole

f)  Finger protection plate to prevent accidental contact
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g) The compartment door shall be interlocked with handle of MCCB/MPCB.

4.04.00 Panels

4.04.01 All switchgears, MCCs, DBs, panels, modules, local starters and push buttons shall

have prominent engraved identification plates.

4.04.02 Local push button stations shall have metal enclosure of die cast aluminium or rolled
sheet steel of 1.6mm thickness & shall be of Degree of Protection IP55. Push buttons

shall be of latch type with mushroom knobs.

4.04.03 Operating height of the panels shall be maximum 1800 mm and minimum 300 mm

from finished floor level.

4.04.04 Wherever breaker/starter module front serves as compartment cover, suitable
blanking covers, one for each size of modules per switchboard shall be supplied for

use when carriage is withdrawn.

4.04.05 All non-current carrying metal work of boards/panels shall be effectively bonded to
earth bus of galvanized steel, extending throughout the switchboard/MCC/DB.

Positive earthing shall be maintained for all positions of chassis and breaker frame.

4.04.06 Suitable trolley arrangement shall be provided for breaker/starter modules. Two
trolleys per switchgear room shall be provided so that top most breaker module of all
types, sizes and rating can be withdrawn on trolley and lowered for maintenance

purpose.

4.04.07 The incoming connection to transformer of more than 1000 KVA and inter-connecting
sections between switchboards shall be of busducts. The busduct enclosure shall be
made of minimum 3mm thick aluminium alloy. The section of the busduct should have
adequate strength to withstand internal and external forces resulting from the various
operating conditions. Aluminium sheet hood shall be provided for outdoor busduct
enclosure joints to provide additional protection against water ingress. The busduct

top shall be sloped to prevent retention of water. The bus duct shall have DOP of

IP55.
4.04.08 It should be possible to carryout maintenance on a feeder with adjacent feeders alive.
4.05.00 Control, Protection & Metering Requirements
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4.05.01 Control circuits shall operate at suitable voltage of 110V AC. Necessary control
supply transformers of 415/110 volts shall be provided for each module of MCC, with

its connection after MCCB. However the breakers shall operate on 220V DC.

4.05.02 Contractor shall fully co-ordinate overload and short circuit tripping of breaker with
upstream and downstream breakers//MCCBs motor starters. Various equipments

shall meet requirement of Type-ll class of coordination as per relevant IEC.

4.05.03 All relays shall be numerical and timers shall operate on available DC supply and not
have any inbuilt batteries. They shall be provided with hand-reset operation indicator

(flags) or LEDs with pushbuttons for resetting.

The relays shall have provision of both current and voltage inputs. The current
operated relay shall have provision for 5 sets of CT inputs, 3 nos. for phase fault and
1 CT input for earth fault & 1 CT input for CBCT. Relay shall be suitable for both
residually connected CT input as well as CBCT input. Relays shall be suitable for CT
secondary current of 1 A / 5 A selectable at site. The voltage-operated relay shall
have provision for 3 PT inputs. Relays shall be rated for operation on 110 V, VT
secondary voltage. Relays used in Incomers and bus couplers shall have provision of

two sets of voltage signal inputs for the purpose of synchronization.

All CT and PT terminals shall be provided as fixed type terminals on the relay to avoid
any hazard due to loose connection leading to CT opening or any other loose
connection. In no circumstances Plug In type connectors shall be used for CT/ PT

connections.

All numerical relays shall have key pad / keys to allow relay settings from relay front.
All hand reset relays shall have reset button on the relay front. Relay to be self or
hand reset shall be software selectable. Manual resetting shall be possible from

remote. Relays shall have suitable output contact for breaker failure protection.

Relays shall have self-diagnostic feature with self-check for power failure,

programmable routines, memory and main CPU failures.
The numerical relay shall be able to provide supervisory functions such as, circuit

breaker state monitoring, PT and CT supervisions and recording facilities with Post

fault analysis
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The numerical processor shall be capable of measuring and storing values of a wide
range of quantities, all events, faults and disturbance recordings with a time stamping
using the internal real time clock. Battery backup for real time clock in the event of

power supply failure shall be provided.

Relays shall have event recording feature, recording of abnormalities and operating

parameters with time stamping.

Numerical relays shall be capable of storing Minimum of 150 time tagged events/
records with time stamping. The numerical relays shall be able to store last 5 faults
including the indication, waveforms, protection operated, fault location relay and
operating time, currents, voltage and time. All Setting parameters, Fault data,

waveforms & event logs shall be stored in Non-volatile memory only.

Sequence of events shall have 1 ms resolution at device level.

Measurement accuracy shall be 1 % for RMS Current and voltage.

Relay shall be immune to capacitance effect due to long length of connected control
cables. Any external hardware, if required for avoiding mal operation of the relay due
to cable capacitance shall be included as a standard feature. All IOs shall have optical
isolation. Analog inputs shall be protected against switching surges, harmonics etc.
The alarm/status of each individual protection function and trip operation shall be
communicated to DCS/Respective control system. The numerical relay system shall
have built-in features/hardware interface to provide such inputs to Respective control

system for analog/digital values.

Relays shall have at least two sets or groups of two different sets of adaptable

settings. Relays shall have multiple IEC/ ANSI programmable characteristics.

Numerical relays shall have two level pass word protections, one for read only and

other for authorization for modifying the setting etc.

Timer functions shall be programmable for on/off delays.
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The protective relays shall have at least 10 nos. potential free contacts
(Programmable) Auxiliary relays shall have contacts as required. Relay output
contacts shall be suitable for directly wiring in the breaker closing and trip circuit

operating from 220 V DC control voltage.

Making, carrying and breaking current ratings of their contacts shall be adequate for
the circuits in which they are used. Interrogation voltage for the binary inputs shall be

suitably selected to ensure avoidance of mal operation due to stray voltages.

No separate earth bus shall be required for the relays. It shall be possible to connect
the relay earth to the common earth bus in the switchgear panel which shall be

connected to the plant earth mat.

All protective relays shall be latest numerical type, having following features/functions:

e Protection functions as required

e |EC IDMT characteristics

¢ Measurements

e Event/fault/disturbance recording

e Binary input/output relays as required

e LEDs to indicate status of the relay

e LCD display for measurements, settings, faults etc.

e Key pad on the front of the relay

e Communication ports for transmitting settings, measurements, alarms, faults,
events, disturbance records to DCS/Respective control system/SAS
(Substation Automation System)

e Communication port for software setting/access
measurements/maintenance/fault analysis

e Self-monitoring

All protective relays shall be latest numerical type with one USB port at the front for
connecting to Laptop and one port (RJ45/FO port) at rear suitable for communication
on IEC 61850 protocols.

The Numerical relays shall be networked through Ethernet switch, Gateway/Data

Concentrators and shall be further integrated with SCADA based electrical monitoring

system (for monitoring, measuring, fault data analysis & relay parameterization).
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All necessary hardware including Managed Ethernet switches, accessories and
licensed software shall be supplied by the vendor.

Ethernet switches shall be ‘substation hardened’ and shall comply with IEC61850-3
for communications and environment requirements. The Ethernet switches shall be of
managed type with two (2) no. of fibre optic cable ports for ring network and
Fourteen/Sixteen of Copper ports to achieve the LAN configuration. These switches
shall be mounted inside the switchgear Panel.

The switchgear shall be provided with DC fail relay and DC fail indication lamp.
Breaker auxiliary contacts used for interlocking purposes shall be multiplied using

electrically latched relay.

All equipments shall have necessary protections. However, following minimum

protections shall be provided:
1) MCCB controlled motor feeders (all motors up to 90 kW)

a) Instantaneous short circuit protection on all phases through MCCBs

rated for 80 kA rms (prospective breaking capacity at 415V).
b) Thermal overload relay in all the three phases with inbuilt protection
against single phasing.

c) Instantaneous over current protection on all outgoing feeders.

2) ACB controlled motors feeders (motors rated above 90 kW) (protection relays

shall be of numerical type)

a) Instantaneous short circuit protection on all phases

b) Overload protection on two phases

c) Over load alarm on third phase

d) Earth fault protection (sensitive earth fault detectors shall be provided

in DC system to annunciator earth fault)
e) Under voltage protection

f) hand reset lockout relay
3) Incomers/bus coupler/outgoing breaker feeders other than motor feeders.

a) Definite time delay short circuit protection
b) Hand reset lockout relay
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4) Incomer From DG Set.

a) Differential Protection (87) - Three Pole

b) Reverse Power Protection.

c) Overload Alarm on one phase

d) Earth Fault Detection Relay (64) definite time delayed earth fault
protection connected to transformer LV neutral CT (for Transformer
Incomer feeder).

e) Voltage controlled over current relay

f) Generator under/over voltage Protection

9) Hand Reset Lockout Relay
h) 3-phase Digital Multifunction meter.

4.06.00 Meters / instruments

Plant electrical parameters shall be metered to the extent required for proper
operation and monitoring of plant conditions. Current, voltage and watt-hours
measured on each incomer and for each bus. Currents measured on each feeder.

Voltage measured on each bus

All meters/ instrument shall be flush mounted on front panel, at least 96 sq.mm. size
with 240 degree scales and accuracy class of 1.0. It shall have cramped scale above

2 times to 8 times the rated current for indicating the starting current.

4.06.01 All motors of 15 kW and above shall have an Ammeter. Bus-section shall have bus
VT, voltmeter with selector switch, and other relay and timers required for protection.
Ammeters shall also be provided for all critical drives such as AOP, jack oil pump,
seal oil pumps etc., irrespective of ratings and can be decided during detailed
engineering. Adequate control and selector switches, push buttons and indicating
lamps shall be provided. Thermostatically controlled space heaters with switches

shall be provided to prevent condensation.

4.06.02 Breaker controlled panel shall also be of remote controlled with following features:

Each feeder shall have local/remote selector switch. Closing from local shall be
possible only in test position whereas closing from remote shall be possible in either
service or test position. Tripping from local shall be possible only when local/remote
selector switch is in local position. Tripping from remote shall be either breaker in

service position or selector switch being in remote position.

4.06.03 Meters and Transducers for 415 Volts MCCs
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For incomers feeders following Meters and transducers shall be provided:

e Current transducer on ‘Y’ phase

e Voltage transducer on ‘Y-B’ phase

¢ 1.0 class digital multi-function Meter.
For Bus Coupler following Meters and transducers shall be provided:

e Current transducer on ‘Y’ phase

¢ 1.0 class digital multi-function Meter.
For Bus PT following Meters and transducers shall be provided:

o Digital Voltmeter measuring all three phases

» Voltage transducer on three phases
For contactor motor feeders 15 kW & above following Meters and transducers shall be
provided:

e Current transducer on ‘Y’ phase

e 1.0 class Analog meter on ‘Y’ phase

o Electronic overload relay with current display in switchgear.
For contactor motor feeders less than 15 kW following Meters and transducers shall be
provided:

« Electronic overload relay with current display in switchgear.
Meters and Transducers for 415 Volts DBs

For incomers feeders following Meters shall be provided:

o Digital voltmeter measuring all three phases

o Digital ammeter measuring all three phases
For Bus PT following Meters shall be provided:

o Digital Voltmeter measuring all three phases

Energy accounting and audit meters shall meet CEA regulation. For details refer
¢l.7.00.00, chapter 1.

Transducers shall be of dual output type, class 0.5, 4-20 mA DC linear output & 750

ohm load.

Transducers shall be provided in all the buses so that algebraic summation in

electrical system shall be Zero.

4.07.00 Control from Remote
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Closing/ opening of the incomer and bus coupler breakers and starting/ Stopping of
all motors/ outgoing feeders shall be from DCS/EDMS based control system through
interposing relays only. The status (ON/OFF/TRIP), voltage and current of incomers &
bus couplers shall be indicated in DCS/PLC. The required transducers shall be

provided.

Necessary hardware shall be provided in the switchgear panel like coupling relays
(24V DC, with max. burden of 2.5VA), auxiliary relays, current/voltage transducers (4-
20 mA, dual output) etc. to effect interlocks, exchange information / status and

exercise control from remote.

Normal/ Emergency (N/E) Switchgear

During auto changeover of the supply, the contactors in the affected bus would have
dropped off. The services, which shall be restarted immediately and automatically
without time lapse to keep unit running, are considered essential service. (For e.g.
seal oil pumps, lube oil pumps, auxiliary cooling water pumps etc.). Such auxiliaries
shall restart automatically after an auto changeover. These modules shall have
additional hardware like timer, auxiliary contactors & associative circuitry in the
module. Such essential services shall be identified during the detailed engineering

stage & suitable module/Scheme shall be provided.

The modules of some of the critical application motors like baring gear motor, air
heater motor, lube oil pump, jacking oil pump etc irrespective of their KW rating shall

be provided with a CT, ammeter & a current transducer with remote metering in DCS.

Normal / emergency switchgear (N/E) shall be normally fed by 415V unit service
switchgear & incomer from DG set will remain open. A bus coupler shall be provided

in the N/E bus so that either DG set can feed the emergency loads.

The N/E switchgear shall be located adjacent to CCR.

DESIGN AND CONSTRUCTIONAL FEATURES

All 415V switchgear motor control centers (MCCs), ACDB, etc shall have following

features:

Shall be of metal enclosed, fully draw out, indoor, floor mounted and free
standing type.
Incomer modules and bus coupler modules of all the switchgear shall be fully

draw out air circuit breaker type, controlled from local/ DCS/EDMS.
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All frames and load bearing members shall be fabricated using mild steel
structural sections or pressed and shaped cold rolled sheet steel of thickness

not less than 2 mm.

Frame shall be enclosed in cold rolled sheet steel of thickness not less than
1.6mm.Doors and covers shall also be of cold rolled sheet steel of thickness
not less than 1.6 mm. Stiffeners shall be provided wherever necessary.
Removable gland plates of thickness 3mm (hot/cold rolled sheet steel) or 4 mm

(non-magnetic material) shall be provided for all panels.

All switchboards/panels shall be of dust and vermin proof. All cutouts shall

have synthetic rubber gaskets.

For motors above 90 kW, remote controlled electrical circuit breakers (ACB),

and for smaller motors and all other feeders, MCCBs shall be provided.

All switchboards, MCCs and DBs shall have following distinct vertical sections.

a) Completely enclosed bus bar compartment for horizontal and vertical
bus bars.
b) Completely enclosed switchgear compartments (one for each circuit

housing circuit breakers, motor starter or MCCB feeders).

c) Compartment for cable alley or cable box for power and control cables.
In case of cable box, they shall be segregated with complete shrouding
for individual feeders at the rear for direct termination of cables.

d) For cable connection to circuit breaker, a separately enclosed cable
compartment shall also be acceptable.

e) Compartment for relays and other control devices associated with a
circuit breaker, wherever necessary.

f) All 415 V switchgears, MCC’s, AC & DC distribution boards etc. shall
be painted by powder coating process. Paint shade for complete
panels excluding end covers shall be RAL9002 & RAL5012 for

extreme end covers of all boards.

Busbars shall be of high conductivity aluminium alloy suitable for required

current ratings with maximum temperature rise of 40°C over design ambient
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10)

11)

12)

13)

14)

temperature for plain joints and 55°C for silver plated joints. The Busbars shall

be provided with Double decker Lyra type contacts for better connection.

Minimum air clearance in air between phases and phase-earth shall be 25 mm
for busbars and cable terminations. For all other components, the Clearances
shall be at least 10mm. Wherever above is not possible except for horizontal
and vertical busbars, insulation shall be provided by anti tracking sleeving or
barriers. However for horizontal and vertical busbars, clearances specified

above shall be maintained even when busbars are insulated/ sleeved.

Busbar insulators shall be of track-resistant high strength non-hydro- scopic,
non-combustible type and suitable to withstand stresses due to over-voltages
and short circuit current. Insulators and barrier of inflammable material such as

Hylam shall not be accepted.

All numerical relays and timer shall be subject to Owner’s approval. They shall
be flush mounted with connections from inside, and shall have transparent &
dust tight cover, removable from front, draw out construction for easy
replacement and testing facility. The auxiliary relays and timer may be

provided in fixed cases.

Maxi terminal /cage clamp type terminal blocks shall be provided for signals to
be interfaced with DDCMIS. The details of interfacing with DCS/EDMS shall be

referred in Annexure B, Volume V (C&l).

The switchgears/MCC shall be designed to offer adequate level of safety to
operating/ maintenance personnel. Means shall be provided to prevent access
to the live part to avoid accidents during service as well as maintenance period.
Contractor shall bring out the safety means provided to achieve above. A
detailed instruction plate suitable for wall mounting shall be provided for each
switchgear/MCC room describing various safe operating procedure/safety

precautions for safe operation and maintenance of switchgear/MCC.

All current and voltage transformers as required for metering & protection
specified shall be completely encapsulated cast resin insulated type. Incomers
from transformers shall have CTs for transformer REF protection. All current

and voltage transformers as required for metering and protection specified shall
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be completely encapsulated cast resin insulated type. Incomers from

transformers shall have CTs for transformer restricted earth fault protection.

The accuracy shall be as follows:

CTs PTs
Protection 5P20 3P
Metering 1.0 1.0
REF PS
15) Indicating lamps shall be cluster LED type.
16) 20% spare feeders of each type used in the MCC with a minimum one (1)

number on each bus section shall be provided.

5.02.00 DC Distribution Board (DCDB)

For feeding the DC loads, following DC switchboards shall be provided.

a) 220VDC Main plant and Station Switch Board (one for each unit)
b) 220VDC Coal Handling Plant Switch Board

c) 220V DC 400 kV Switchyard Switch Board

d) 220VDC Ash Handling Plant Switch Board

e) 220VDC Raw water plant and RO Plant Switch Board

f) 220VDC ECHS Switch Board

The switch board shall be provided with suitably rated incomers & bus couplers,
required quantity and type of outgoing feeders for the auxiliaries, control supply to
various panels / systems in accordance with the number of 220 VDC supplies
enumerated in the respective equipment specification. For Each load and
auxiliaries separate feeders shall be provided. In addition, the following feeders

shall be provided in each switchboard.
(a) Minimum of two nos. feeders of each type and rating as spare and the

same is the minimum quantity at the time of handing over the plant.

Any additional quantity required for increase/adjustment during detailed
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engineering stage shall also be duly considered.
(b) 1 No. switchboard for 230V single phase space heating modules.

(c) 1 No. alarm module for common alarm of outgoing feeder fault.

05.02.01 Current Rating

The short circuit current rating of the switchboard shall be arrived considering the

contribution from charger and battery with 5% margin, with minimum 25 kA

The continuous current rating of the bus bars, incomers, ties for 220V DC
switchboards shall be the maximum DC load (excluding the momentary load) on
the bus due to any operating condition, when unit system additionally feeds station
system or vice-versa plus 20% margin rounded off to the next higher standard

rating.

5.02.02 Specific Requirements

The constructional features of all DC switchboards shall comply with the
requirements of 415V AC switchgear as applicable. DCDB shall be sectionalized
and loads are to be distributed for easy maintenance and isolation during earth

leakages.

Positive and negative bus bars in the DC switchgear shall be completely

segregated from each other by sheet steel partitions.

5.02.03 Module details
(a) Incomer
The incomer modules shall be breaker controlled. Each incomer shall be provided
with:
< Ammeter & voltmeter
- Earth fault relay with contact for remote indication (only for 220V DC
switchboards)
« Under voltage relay with timer
< Indicating lamps for ON, OFF, earth fault, under voltage conditions
« One no. each of current and voltage transducers for remote indication

* Necessary hardware and circuitry for fault alarm, lamp test and reset.
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(b) Outgoing feeders and tie Feeders/bus coupler

These feeders shall be provided with suitably rated DC MCBs with feeder on and
fault indicating lamps.
The feeders rated 200 Amps and above shall be provided with a shunt and

ammeter.

(c) Motor modules

(i) The motor starters shall be housed within DC switch boards. Separate DC
starter panels are to be provided near the Motors. The starting current of the

motor shall be limited to 200 % of full load current.

(i) The motor modules shall be provided with:

e Switch, fuses, air break contactors

e Thermal overload relays

e Starting resistors with associated timers

e ON, OFF, FAULT indicating lamps.

e Necessary auxiliary contactors for fault alarm circuit

e 230V space heating circuit

e ON, OFF PBs for testing purposes

e One shunt with ammeter and one shunt for remote indication (if
required)

e Appropriate circuitry for receiving the ON, OFF commands from
remote panels/systems, interlocks, etc.

e MCB for space heating circuit

(d) Space Heating Module

230V, 1 space heating module shall be provided with incoming side switch fuse,
suitably rated 415/230V cast resin type transformer (expected heating loads of
the switchgear and the connected motors + 30% margin), secondary fuse, supply
indicating lamp and connection to space heating buses. The 415V power supply

for these modules shall be obtained from the unit service switchgear.

Technical Requirements Table
(a) DCDB Details
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(i) Ref ambient temperature : 50 deg C

(i) Degree of protection for enclosure IP54 enclosure
(iii) Type of construction Indoor, single/ double front, non draw out
type
(b) Alarm module
(i) Alarm module for outgoing feeder faults shall be provided with
switch fuse, alarm accept, reset PBs, ‘supply ON’ lamp, ‘fault
detected’ lamp, hooter, necessary auxiliary contactors, control
circuit for detecting, annunciating, accepting, resetting the fault
in any module of the particular bus section. Contacts from this
module for common feeder fault and its own module supply failure
shall be provided and used for annunciation in control desk.
(ii) Alarm module for incomers/bus coupler faults shall be similar to
the above except that it shall work on 230V AC supply.
5.02.05 Control room alarms/indications/SER points
(a) Following indications /alarms shall be available in the control room OWSs.

(b)

* Incomer, bus coupler, ties — ON & OFF
* Incomer current

+ Alarm module supply failed

»  Outgoing feeder fault

* Incomer alarm supply fail

« Bus under voltage

* Bus earth fault

+ Bus voltage
For the annunciation in control desk, alarms of a particular bus shall be grouped

as one window. The requirement of contacts to SER shall be duly considered
and provided.
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Metering

1. All meters / shunts / transducers in DC system shall be class 1.00 only

2. Ammeters shall be provided on all incomer to DCDB with remote indication at
UCR/DCS

3. Center Zero Voltmeters with Earth fault detection relay shall be provided in Bus
PT of DCDB with remote indication at UCR / DCS.

4. Center zero ammeters shall be provided on bus coupler and ties

5. Charger DC output ammeter and voltmeter shall be provided with remote
indication at UCR /DCS.

INSTALLATION

This shall be applicable to all LV switchgear panels, MCCs and other power & lighting
distribution boards, DCDB, etc.

Manufacturer’s instructions, drawings and instructions of the Site Engineer shall be
strictly followed during handling, erection, testing and commissioning of the
switchgear. The switchgear shall be handled with care, avoiding impact to the
equipment by using experienced riggers under the guidance of a competent
supervisor. Dragging of the panels shall be avoided and use of a crane and trailer
shall be made for handling purposes while transporting to various sites. The
switchboard shall be properly supported on the truck or trailer by means of ropes to
avoid any chances of damage or tilting due to heavy vibration. The switchboards
should be lifted by making use of lifting eyebolts only, fully tightened after ensuring
that panel supports, nuts and bolts are all intact and tightened. When panels are to be
lifted in packed conditions, utmost care shall be taken to avoid any damage to
insulators, bushings, metering and protective equipment. The panels shall

preferably be kept inside the packing cases till foundations are ready.

Base channels shall be grouted, leveled, in cement concrete pad for 415 V
switchgear panels and other cubicle panels. Pedestal type panels and MCCs shall
be erected by grouting base channels by bolts. A proper bonding surface should be
made by chipping the floor while making cement concreting. All foundations, grouted

bolts shall be cured for a minimum period of 48 hours.

The switchboard panels should be taken out from the packed cases and moved one

by one to a proper place. All the panels should be assembled aligned leveled and it
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should be ensured that panel to panel coupling bolts, bus bars links fit properly
without any strain on any part. It should also be checked up that lowering, lifting,
racking in and out operation of the breaker and all other motions are free from any
obstruction. The fixing bolts should be grouted only after satisfying all these

requirements.

LV switchgear panels can be tack welded at suitable intervals for each shipping

section.

After completion of the panel erection, all the cubicles should be cleaned and
checked for tightness of all the components. All loosely supplied items shall be fitted
up. All the wiring connections should also be checked with drawings and tightened.
Metering and protection C.Ts. alarm, indications and protective relays should be fitted
up. Phase sequence & polarity of PTs and CTs should be checked. Contact
resistance of all busbar joints should be checked up. Every part or insulator should be
checked for any possible damage. All the starters, switches, contacts should be
cleaned using carbon tetrachloride. Silver tipped contacts should be checked for
easy and free movement. Hinges of panel doors should be lightly lubricated to give
free and noiseless movement. All openings shall be kept completely closed to
avoid ingress of any foreign particles inside the panel.
Individual feeder functional scheme verification should be carried out and minor
wiring modifications in the panel wirings, as per requirement at site, should be done
as per the directions of TANGEDCO Site Engineer.

In case the switchgear is wet or having a low IR value due to bad wiring, insulators,
bushings or any other insulated parts, the entire switchgear should be dried-up
according to the instructions of the Site Engineer and the IR value should improve to
a safe level for commissioning the same. Care should be taken to protect the
surrounding insulation from direct local heating during the drying up process.

All the control wiring, PTs, bushings, busbars, other live parts of switchgear, and
incoming and outgoing cables should be meggered with 500/1000V megger.

Electrical simulation tests should be carried out for all the protective, alarm and
annunciation relays along with the manual operation of the circuit breaker.

Panels must be cleaned with vacuum cleaner.

All switchgear rooms shall be located on same floor (as far as possible) and shall have

epoxy flooring.

Provision of store room shall be given in all switchgear rooms.
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7.00.00 LIST OF TESTS TO BE CONDUCTED

7.01.00 ROUTINE TESTS

The switchgear panel shall be subjected to routine tests in accordance with the

relevant IS/IEC standards. The tests shall include the following:

Power frequency voltage dry test on the main circuit
Voltage test on control and auxiliary circuits
Measurement of resistance of the main circuit

Mechanical operating tests

The circuit breakers, contactors, switches, local push buttons, local motor starters,

VTs, CTs and control transformers shall be subjected to routine tests in accordance

with the relevant IS/IEC standards. Routine test reports shall be furnished by the

Vendor for Owner’s review.

For circuit breaker, the list of routine tests shall include the following:

. Dielectric tests on the main circuit
. Dielectric tests on the control circuit & auxiliary circuit
o Measurement of the resistance of the main circuit
. Mechanical operating tests
. Design and visual checks
7.02.00 TYPE TESTS

The following type test certificates on each type & rating of L.V. switchgear, MCC

panel and distribution boards shall be submitted.

(a)

(b.)
(c)

(d)

Short time withstand test with circuit breaker mounted inside the switchgear
panel.

Temperature rise test.

Type Il - Short circuit co-ordination test for any three ratings of MCC module as
selected by the Purchaser.

Test sequence —1 & combined test sequence shall be carried out on each

rating of circuit breaker mounted inside the panel.
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(e.) Degree of protection tests
Site Tests

The following minimum tests/ checks shall be conducted at site. Any other tests/

checks as per the manufacturer’'s recommendation shall also be carried out.

a) General

o Check name plate details according to specification

o Check for physical damage

e Check tightness of all bolts, clamps and connecting terminals

o Check earth connections

o Check cleanliness of insulators and bushings

e Check heaters are provided

e HV test on complete switchgear with CT and breaker/ contactor in position

e Check all moving parts are properly lubricated

e Check for alignment of busbar with the insulators to ensure alignment and
fitness of insulators

e Check for interchange ability of breakers/ contactors

e Check continuity and IR value of space heater

¢ Check earth continuity for the complete switchgear board

b) Circuit Breaker/ Contactors

e Check alignment of trucks for free movement

e Check correct operation of shutters

e Check slow closing operation (if provided)

¢ Check control wiring for correctness of connections, continuity and IR values

o Manual operation of breakers completely assembled

e Power closing/ opening operation, manually and electrically at extreme
condition of control supply voltage

¢ Closing and tripping time

e Trip free and anti-pumping operation

¢ IR values, resistance and minimum pick up voltage of coils

e Simultaneous closing of all the three phases

e Check electrical and mechanical interlocks provided
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e Checks on spring charging motor, correct operation of limit switches and time
of charging
e Check SF6 pressure/ vacuum (as applicable)

¢ All functional checks

c) Current Transformers

e Insulation resistance between windings and winding terminals to body
o Polarity tests

¢ Ratio identification checking of all ratios on all cores by primary

e injection of current

o Magnetisation characteristics and secondary winding resistance

e Spare CT cores, if any to be shorted and earthed

d) Voltage Transformers

¢ Insulation resistance test
e Ratio test on all cores
o Polarity test

¢ Line connections as per connection diagram

e) Cubicle Wiring

e Check all switch developments

e It should be made sure that the wiring is as per relevant drawings. All
interconnections between panels shall similarly be checked

e Insulation resistance of all wires with respect to earth

e Functional checking of all control circuit e.g. closing, tripping interlock,
supervision and alarm circuit including proper functioning of component/
equipment

¢ Check terminations and connections

¢ Wire ducting

e Gap sealing and cable bunching
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f) Relays

e Check internal wiring

¢ Insulation resistance between all terminals and body

« Insulation resistance between AC and DC terminals

o Check operating characteristics by secondary injection

o Check minimum pick up voltage of DC coils

¢ Check operation of electrical/ mechanical targets

e Check CT connections with particular reference to their polarities for
differential type relays

¢ Relay settings

g) Meters

e Insulation resistance of all insulated portions

e Check CT and VT connections with particular reference to their polarities for

power type meter
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CHAPTER 14

VARIABLE SPEED DC/AC DRIVES

INTENT OF SPECIFICATION

This specification covers requirements for the design; manufacture, testing and supply

semiconductor (Thyristor/ Transistor) controlled variable speed DC/AC drives, both

analog & digital type.

CODES AND STANDARDS

The design, material, construction, manufacture, inspection, testing and performance of

AC/DC Drives shall comply with all currently applicable statutes, regulations and safety

codes in the locality where the equipment will be installed. Nothing in this specification

shall be construed to relieve the contractor of this responsibility. Unless otherwise

specified, the equipment / system shall conform to the latest applicable standards.

The equipment shall comply with the requirements of latest revision of following

standards issued by BIS (Bureau of Indian Standards)/IEC, unless otherwise specified.

1S-3700 Essential ratings and characteristic of semi-conductor devices

IS-3715 Letter symbols for semi-conducting devices

1S-4411 Code of designation of semi-conducting devices

1S-5001 Guide for preparation of drawings for semi-conductor devices

1S-5469 Code of practice for the use of semi-conductor junction devices

1S-6297 Transformers and indicators for electronic equipment

I1S-8789 Performance parameters for motors

IS-12729 | Switchgear and control gear for voltages exceeding 1000V- General
Requirements

1S-13408 Code of practice for the selection, installation and maintenance of electrical
apparatus for use in potentially explosive atmospheres

IEC 60146 | Semi Conductor converters

IEC 60297 | Dimension of panels and racks

IEC 60326 | General requirements and measuring methods for printed wiring boards

IEC 60352 | Solder less wrapped connection
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IEEE 444 Protection standards for converters

IEEE 519 | Harmonic control & reactive compensation of static power converters

DESIGN CRITERIA

Power semiconductors of reputed make either in stud mounting form or disc/flat pack
type can be offered based on the duty requirements specified in technical specifications
and to meet the technical and functional requirements.

The peak reverse voltage rating of each power semiconductor shall be as follows:

Power Semiconductors Protected by RC Snubber

The following factors of safety shall be observed:

a) For converters operating in : 2.0 times peak of the no load source
rectifying mode only voltage

b) For converters operating both
in rectifying And inverting modes : 2.5 times peak of the no load source

Power Semiconductors Protected by Avalanche Diodes

The contractor shall choose and recommend the factor of safety which however, shall not

be less than 1.5.
The current rating of the power semiconductor shall be estimated for the specified duty
class of the respective motor. In sizing the power semiconductor both the forward voltage

drop and the forward resistance shall be considered.

A derating of approximately 20% shall be made to take into account series operation of

devices.

The class of overload shall be one of the following:

Duty Class Rated current values for converter (in percent of rated direct current)
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3.06.00

I 100 % Continuous
Il 100 % Continuous

150 % overload for 1 minute once in period of 24 hours
I 100% continuous

150 % overload for 2 minute once in period of 24 hours

200 % overload for 10 seconds once in period of 24 Hours

For the cases where the power semiconductor chosen is of inadequate current or voltage

capacity the contractor shall conform to the following guidelines:

Inadequate Current Capacity

a) If the power semiconductor is of stud mounting type, then current sharing
reactors shall be provided to prevent current mis-sharing between the power

semiconductors connected in parallel.

b) If the power semiconductors in parallel are of capsule type, then, one of the
following options may be exercised:

i) Power semiconductors with adequate derating and the layout configured so

that current mis-sharing between various power semiconductors in parallel is

minimized.

i) Selection of power semiconductors so that their forward voltages are within a
tolerance band of 100 mV to 250 mV.

Inadequate Voltage Capacity

In this case the power semiconductors shall be connected in series with adequate
protection to prevent irregular voltage grading across each power semiconductor during

turn-on.

The converter shall be provided with adequate surge suppression circuitry at the AC
input, DC output and across the devices to limit the main voltage surges, transformer
switching surges, reverse recovery transients to less than twice the peak value of line

working voltage.
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Maximum noise level from the drive at 1-meter distance, under rated load with all normal

cooling fans operating shall not exceed 85 dBA.

Motor space heater supply for approximate rating of 240 V, 400 Watts is to be provided

in VFD Panel interlocked with VFD Run command i.e. when Motor is running, motor space
heater shall be OFF and when motor is stopped, motor space heater shall be ON. In case
of bypass mode operation of motor, a contact shall be taken from Bypass Mechanism so
that logic for Space heater is ensured i.e. heater is ON when motor is stopped and vice-

versa.

VFD should have by-pass system for running of motor on DOL in case of outage of VFD.
Before changeover to DOL VFD shall give an alarm and VFD fail indication. The
contractor shall submit the control/interlock scheme with equipment data sheet for

owner’s approval.

DRIVE OPERATION

The drive should be according to the no. of Quadrants that shall be provided for the

respective motors depending on the motor application during detailed engineering.

A. The Quadrant Operation of the Drive will be according to the following criteria.

a) One Quadrant Operation -> (I): One Quadrant of operation means only Motoring

is required & the drive should operate in the Ist Quad.

b) Two Quadrant Operation -> (ll):- Two Quadrant Operation means the drive
should be able to control the motoring & Braking of the motor. It can be of two
types.

i) Voltage Positive & Current can charge Polarity i.e. operating in First &
Second Quad.

i) Current Positive & Voltage can charge Polarity i.e. operating in
first & fourth Quad.
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c) Four Quad Operation -> (IV):- The drive should be able to operate in all four
Quadrant i.e. the motor requires forward motoring, forward braking, Reverse

motoring & reverse braking.

CONTROL FOR DC MOTORS

Armature Voltage Control Converter

This converter shall consist of, unless otherwise stated, a three phase full wave bridge

circuit.

Each arm of the bridge can have a number of power semiconductors both in series
and/or in parallel. The design basis for such cases shall be in conformity with Clause
3.00.00 of this specification.

If the drive operates in the first quadrant only, a freewheeling diode may be provided for
the purpose of allowing decay of energy during the condition of braking of the drive. This

diode may be housed within the same cubicle as the bridge converter.

Redundancy shall be provided as follows:

a) For power semiconductors in parallel one additional parallel three phase full
wave bridge arm shall be provided as redundant element.
b) For power semiconductors in series, at least 2% of the total thyristors in series

for each parallel arm shall be provided.

The factors of safety to be observed in such designs shall be in conformity to Clause
3.00.00 of this specification.

Field Excitation Control Converter

Unless otherwise stated, this converter shall be powered from a single phase line-to-line
source tapped at the three-phase incomer to the armature voltage control converter with
adequate isolation.

Unless otherwise stated, this converter shall be a bridge of diodes of adequate capacity.
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Transducers

Armature Circuit

a) For drives where accuracy of speed control is better than 0.5%, the actual speed of
the drive shall be measured by a tacho-generator of suitable rating, and type
(Digital pulse tacho or analog tacho).

b) For drives where accuracy of speed control required can exceed 2% or more,
measuring the current by a current transformer on the AC side of the converter can
be accepted.

c) For drives whose accuracy of speed should not exceed 2% it is necessary that a
suitable DC shunt of 75 mV and adequate current capacity shall be provided.

Field Circuit

For Drives where there is a possibility of field circuit failing, then in such case transducers

should be provided.

FREQUENCY CONVERTERS FOR SQUIRREL CAGE INDUCTION MOTORS

Configuration

Frequency converters shall have one of the two configurations given below:

a) Current source inverter.
b) Voltage source inverter.
DC Link

Current Source Inverter

a)

The smoothing reactor shall be sized to avoid conditions of discontinuous current
operation of the frequency converter at its lowest frequency of operation, which

shall not be less than 5 Hz.

The smoothing reactor shall be uniformly insulated and shall be protected for

voltage surges occurring during sudden load throw-off.
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c) The smoothing reactor shall be made from electrolytic grade copper/aluminium

and shall be epoxy encapsulated with suitable class of resin decided from techno-

economic considerations and performance requirements in conformity with IEC-

60146.
6.02.02 Voltage Source Inverter
a) The smoothing reactor shall conform to requirements specified in Clause 6.02.01
b) The DC capacitor shall be shunt connected at the input to the inverter. It shall be

sized so that the reactive power requirements of the motor during its total range of

operation are met. Further, the following aspects shall be observed:

ii)

As per standards, the nominal value of capacitance referred to the
temperature of 250C shall be within tolerance range of 10%. At the design
ambient temperature, the value of capacitance and the tolerance range shall
be such as to meet the normal operation/performance requirements of the

frequency converter.

As per standards, the dissipation factor of each unit of the capacitor shall be
less than 1% at 250C. However, the design ambient shall be such as to meet

the normal operational/performance requirements of the frequency converter.

The impregnation material used for the capacitor shall be noninflammable,

non PCB dielectric liquid.

iv) The voltage rating of each capacitor shall be selected based on
considerations of life expectancy, overvoltage during regeneration of energy,
design ambient temperature, ripple voltage etc.

6.03.00 Inverter
6.03.01 The inverter system suitable for three phase output shall consist of the following
subsystems:
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a) The basic inverter circuit consisting of the switching device say
Thyristors/Transistors/IGBT/MOSFET, connected so as to supply three

phase power.

b) The logic network to enable rapid transition of the main inverter switching

devices from on-state to off-state.

c) Suitable feedback system to allow balance of reactive power flow during

load power factor fluctuation as well as regeneration.

d) The filter system of the inverter output to suppress 5th, 7th, 11th, 13"
harmonics at the output of the inverter to less than 5% of the fundamental

amplitude.

e) The ripple control system to limit current ripple to 4% at the input terminals of

the inverter caused by distorted current output.

The output frequency of inverter shall be controlled to within the limits specified in

technical parameters.

Inverter for AC drive

Current Source Inverter

a) Constant Torque Operation

The current output by the DC link shall be accurately monitored so that the ratio of the
terminal voltage of the motor and the corresponding frequency remains constant and the
duty cycle requirements for the respective motors are met. Necessary protective features
for tripping the frequency converter, alarm/annunciation and fault diagnostics shall be

provided.
b) Constant Horsepower Operation
In this type of operation, the motor’s internal voltage shall be maintained within + 1%

while the frequency of the inverter is varied to meet the duty cycle requirements for the

respective motors.
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Necessary protective features for tripping the frequency converter, alarm/annunciation

and fault diagnostics shall be provided.

Voltage source Inverter

a) Constant Torque Operation

The DC voltage input to the inverter shall be accurately monitored to maintain the ratio
the terminal voltage of the motor to frequency at the rated/design value so that the duty
cycle requirements of respective motors are met. The DC voltage input shall be
maintained within + 1% of the required value. Should this fall for any reason, necessary
action for tripping the frequency converter and initiation of annunciation/alarm and fault

diagnostic shall be provided.

b) Constant Horsepower Operation

In this type of operation, the voltage at the terminals of the motor shall be maintained
within +1% of the rated value while the frequency of the inverter is varied to meet the
duty cycle requirements for the respective motors. Necessary protective features for
tripping the frequency converter, initiation of alarm/annunciation and fault diagnostic shall

be provided.

Output Over current Limit
Unless otherwise stated, the inverter shall be capable of being temporarily overloaded to
150% of its full load ampere capacity for sixty (60) seconds beyond which a current limit

action shall be initiated and an alarm contact initiated for annunciation.

Control Modules

All elements of the control system shall be mounted on epoxy laminate boards and each
board shall be a plug in module mounted on a standard nineteen inch rack which shall be
accessible from the front. Each card shall have LED indication on its front plate to
indicate normal condition of the card. Readily accessible and clearly marked test pins
shall be important points on the cards to enable signal analysis. The contractor/bidder

shall furnish the signal input to the card.

The epoxy laminates shall be free from manufacturing errors and shall be designed to

prevent incorrect insertion in the card rack. The copper side of the card shall be suitably
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lacquered to prevent oxidation. The gap between two cards shall be sufficient to permit

adequate ventilation.

Adjustments susceptible to change by accidental contact shall be lockable.

CONTROL REQUIREMENTS
Short time voltage dips up to 80% of nominal (e.g. in case of large motor startup
connected to same bus) shall not cause the control system to stop functioning and shall

not trip the drive system.

The drive motor shall be speed regulated corresponding to 4-20mA input signal. Upon
complete loss of users speed reference signal, the drive shall automatically run at
constant speed as determined by the last speed reference available prior to loss of the
signal. The required provision for interfacing with DCS, including details of
communication module and data transfer facility, I/O details shall be furnished by the

contractor. Local / remote selector switch shall be provided.

PROTECTION

Protection of Power Semiconductor

a) Each power semiconductor shall be protected against short circuit.
The fuse shall be sized so that its I°t does not exceed the I*t characteristic of the
power semiconductor itself. The voltage and current rating of the fuse shall
match the duty on the power semiconductor. The arc voltage, due to melting of
the fuse shall not exceed the repetitive peak reverse voltage of the power

semiconductor.

b) All fuses shall have a trip indicator to operate a suitable microswitch with at least

1 NO + 1 NC potential free contacts for annunciation and/or tripping.

c) A fast tripping feeder circuit breaker shall be used in case fuses for short circuit

protection of thyristors are not used.
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8.02.00 Protection of Converter System for DC Drive
8.02.01 Armature Circuit

The basic protections to be provided are as follows:

a) Earth fault relay

b) Thermal overload relay

Other optional protections not mentioned herein but are required for safe and reliable

functioning of the system shall be considered in scope of supply.

8.02.02 Field Circuit

The basic protections to be provided are as follows:

a) Minimum excitation limit relay

b) Thermal overload relay

c) Earth Fault Relay

Other optional protections not mentioned herein but are required for safe and reliable

functioning of the equipment/system shall be considered in scope of supply of contractor.

8.03.00 Protective Systems for AC Inverter Drive
a) Fuses for all power semiconductors and/or other devices like commutation
chokes, capacitors etc. which are not adequately protected against flow of

abnormal currents.

b) Under voltage and over voltage protection on the input side. Loss of input

voltage to inverter shall entail tripping of the inverter.
c) Protection for all control cards, power supply stabilisers, filter circuits etc.

Protection shall be provided such that failure of a part does not cause damage

elsewhere in the system.
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d) Polarising relay to prevent reversal of polarity on the input side of the inverter.

e) Protection of inverter thyristor, commutating circuits and other inverter elements
during regenerative operation of the inverter and also during sudden load throw-
off.

f) Besides the above, the following protective systems shall also be supplied

i)  Current limit fuses at the output of the inverter.
ii) Commutation circuit under voltage

i) Inverter over frequency.

iv) Programmable over current

v) Phase sequence/loss of phase protection.

vi) Earth fault protection

vii) DC link overvoltage protection

viii) Specific motor protection

ix) Incoming line surge protection

x) Ventilation Loss

xi) Over temperature

All controls, indication, Metering, Annunciation required on the Drive Panel shall be duly
provided. Diagnostics shall be interfaced to DDCMIS.

COOLING OF POWER CONVERTERS

Power semiconductors shall be mounted on heat sink which can be individual or common
to a number of devices. Adequate provision for clamping and mounting the power

semiconductors shall be available.

Cooling of power semiconductors can either be natural air cooled or forced air cooled.
The contractor shall recommend the type of cooling. However, for power converters
which exceed capacities of 2 kA continuous load, alternative cooling methods as oil or
water cooling shall be considered. The power semiconductors shall preferably be double

side cooled.
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9.03.00 All equipment required for safe and correct operation as drive motor, blower/pump,
cooling water/oil header, water/oil distribution piping, de-ioniser system, flow monitors

etc. as applicable shall be considered in the contactor’s scope of supply.

10.00.00 SWITCHING DEVICES

10.01.00 Switching devices as circuit breakers, isolators, contactors; switch-fuse units etc. shall be

supplied as required for safe and reliable working of the system.

10.02.00 The switching devices shall be enclosed in a separate enclosure forming the set of
panels for the power converters. They shall have adequate clearance both with adjacent
devices and metalwork at earth potential. Connection between devices shall be by
adequate size of electrolytic grade of copper/aluminium strips. These connections shall

be adequately braced and insulated.

11.00.00 CONSTRUCTIONAL FEATURES

The controller should have modular construction to facilitate maintenance.

11.01.00 Busbars
11.01.01 Power connections shall be of the bolted type and mating surfaces shall be tinned.
11.01.02 The bus bars running to various converters shall be suitably designed to ensure equal

sharing between the parallel strings and prevent mechanical stress on the fuse.

11.01.03 All bus bars shall be adequately insulated for full circuit voltage by insulating tapes and

similar insulating material.

11.01.04 In case aluminium bus bars are specified, care shall be taken to ensure that bimetallic

connections are provided wherever necessary.

11.01.05 All cubicles shall have copper earth buses of adequate size running in the entire cubicle
height along the sides with provision for connection to plant earth grid. All the non-
metallic components / parts shall be connected to the main earth bus bar. Separate

earth bus bar and stud for electronic control system shall be provided.
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Cubicle
Cubicles housing the power semiconductors and drive level control system shall conform

to IP 42 degree of protection to enclosures.

Panels shall be free standing, floor mounting type and shall comprise rigid welded
structural frames enclosed completely with cold rolled sheet steel of thickness no less
than 2.5 mm for front and rear portions and 2.0 mm for sides, top and bottom portions.
There shall be sufficient re-inforcement to provide level surfaces, resistance to vibrations

and rigidity during transportation and installation.

All doors, removable covers and panels shall be gasketed all round with neoprene
gaskets. Ventilating louvers shall have screens and filters. The screens shall be made of

either brass or Gl wire mesh.

Design, material selection and workmanship shall be such as to result in a neat
appearance inside and outside with no welds, rivets or belt heads apparent from outside,

with all exterior surfaces true and smooth.

All the control wiring shall be enclosed in plastic / metal channel. Each wire shall be
identified at both ends by self-sticking wire marker tapes or PVC ferrules. Power and
control wiring inside the panel shall be done with BIS approved, PVC insulated, fire
retardant, copper conductor wire 1.5 mm2 size wire shall normally be used provided the
control fuse rating is 10 Amps or less and 2.5 mm2 size for control fuse rating 16 A &
above for electrical circuits and 0.5 mm2 for electronic circuits. All wires shall be ferruled
and terminals shall be properly numbered, minimum 20% spare terminal shall be

provided
Painting
All sheet steel work shall be phosphated in accordance with the following procedure and
in accordance with IS: 6005 “Code of Practice for Phosphating Iron and Steel”.

Oil, grease, dirt and swarf shall be thoroughly removed by emulsion cleaning.

Rust and scale shall be removed by pickling with dilute acid followed by washing with

running water, rinsing with slightly alkaline hot water and drying.
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After phosphating, thorough rinsing shall be carried out with clean water followed by final

rinsing with dilute dichromate solution and even drying.

The phosphate coating shall be followed by the application of two coats of ready mixed
stoving type zinc chromate primer. The first coat may be “flash dried” while the second
coat shall be stoved.

After application of the two coats of primer finishing synthetic enamel paint shall be
applied, each coat followed by stoving. The second finishing coat shall be applied after

completion of tests.

The final finished thickness of paint film on steel shall not be less than 100 microns and

shall not be more than 150 microns.

Finished painted surface of panels shall present an aesthetically pleasing appearance

free from dents and uneven surface.

A small quantity of finishing paint shall be supplied for minor touching up required at site

after the installation of the panels.

Bins and Printed Circuit Cards

Individual bins shall be mounted on a swingable frame so that the connections at the rear

are also accessible.

Self retaining thumb head screws shall be needed for holding the bins in position.
Adequate number of card/bin extenders for testing of PCBs shall be provided, each with
flexible cables at least two metres long. These extenders shall be of a universal type

suitable for use with any card / bin as the case may be.

All adjustments which are to be made while changing a card shall be outside in a

separate module preferably plugged into the regulator bin.

Locking of individual cards in a bin shall preferably be through self retaining thumb-head

SCrews.
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11.04.06 Control modules shall be in the form of plug in packages, plugged into a module bin.
Each plug in unit shall consist of a strong frame on which a printed circuit board would be

permanently screwed. The plug connections shall only be of the pin type.

11.04.07 The printed circuit board (P.C.B.) shall be made of glass fibre filled with epoxy laminates.
The plug in unit shall be screwed to the basic socket in the module bin with long through

bolts and knurled heads.

11.04.08 The front plates of the plug in unit shall have the switches, the potentiometers, miniature

monitoring meters, test points etc. Each plug in unit shall have its own identification

legend.
11.04.09 All plug in units shall be polarized to prevent incorrect insertions into the module bin.
11.04.10 The gap between two plug in units inside a bin shall be sufficient to permit adequate
ventilation.
11.04.11 The copper side of the printed circuit board shall be lacquered to prevent oxidation.
11.04.12 Each side of the printed circuit board shall have a shield cover to prevent inter circuit and

external interference.

11.04.13 The P.C.B. shall be mounted on P.C.B. guides fixed on standard racks and the shield
properly grounded.

11.04.14 Control circuit test points shall be easily accessible for monitoring and maintenance.

11.05.00 Annunciation

11.05.01 The annunciator shall work on 220 V DC power supply.

11.05.02 Each annunciator window shall have two lamps connected in parallel which operate at

not more than 75% of their rated voltage.

11.05.03 Window shall be arranged in a logical group.
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The annunciator shall have a module construction with glass epoxy plug in

cards.

Alarm bell/siren shall be continuously rated and shall have a series resistance.

The annunciator shall have the following facilities.

a) First in sequence, memory reset.

b) Fleeting faults shall be memorised.

c) Test Feature.

There shall be a three tier system of protection and annunciation:

a)  Alarm both audible and visual.

b)  Warning with delayed shut down —time delay through a timer of range 0-60 sec.

c) Disturbance associated with failures of systems elsewhere.

Meters

Individual meters shall be provided for speed reference, speed feedback, current
reference, current feedback, pulse output, and regulated power supply voltages.

All meters shall be identical and fed through individual buffer I.C. amplifiers.

All meters shall be the circular scale type having a full scale deflection of 2700.

All meters shall conform to at least accuracy class 1.0

All meters with their individual buffer amplifier cards shall be housed in separate bin. It is
recommended that the buffer amplifiers all be housed on a single/two card/s and this
card/s be itself/themselves housed in the regulator bin. Sensitive signal leads in that case
will not have to traverse from one bin to another, only noise insensitive buffer amplifier

output leads will need to go to the meter bin.

Selector switches if used with any meters shall have pistol grip handles.
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Wiring

Stranded, flexible copper cables of 2.5 sq.mm shall be used for C.T. circuits and 1.5
sg.mm for other control circuits. However for PCB terminals 0.75 sq.mm may be

accepted.

Ultra flexible cables shall be used for all connections from a fixed part to a movable
member. In addition, a hanging loop of sufficient length shall be provided to avoid any

cable stressing.

All terminal boards for outgoing connections shall be at a height of at least 250 mm from
the cubicle floor, and preferably tilted at an angle of 450 to the horizontal for ease of
connections. Similarly, connection of the incoming power cables to the bus bars shall be

done at a height of at least 250 mm from the cubicle floor.

Item designation and location marking shall be in line with IEC recommendations.

Device labeling shall be on its fixed mounting and not on the device itself such
that labeling remains even when the device is replaced. Metallic labels/paper labels or

sticker shall be accepted.

LIST OF TESTS TO BE CONDUCTED

Tests on Power Semiconductors

All power semiconductors selected shall be subject to quality assurance tests to check on
the characteristics submitted by the successful bidder on samples. The contractor and/or
his sub-vendor shall allow Owner’s authorised representative to witness the tests. Details
of the test are to be agreed between the Owner and the Contractor. The broad outlines of

the tests to be conducted are as follows:

a) Off state voltage and reverse voltage
b) Critical rate of rise of off state voltage
c) On state voltage

d)  Thermal resistance

e) Surge on-state current
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f) Triggering data

g) Recovery charge and recovery time
h)  Critical rate of rise of on-state current
i) Switching losses

)] Environmental Tests

Tests on Converters

Converter with its enclosure and cooling system shall be connected to a dummy load. A
variable voltage source on the source side shall be adjusted so that the specified current
rating of the converter at no-delay of the firing angle (in case thyristors) shall be passed.
At the end of stipulated period of test a timer shall cut-off the source. The load side and
source side current shall be measured/recorded during the testing phase. The
temperature of the case and the heat sink and wound components like chokes shall be
suitably recorded. The temperature decay measurement/recording shall continue for the
off-duty cycle at agreed intervals. During the course of test the cooling system shall be

operative.

The following tests shall be conducted: (IEC 61800-2)

a) Checking of the setting of the protection devices and their functioning.

b) Checking of the auxiliary devices and their functioning.

c) Speed regulation of the drive shall be observed at different output
voltage and frequency settings (for AC drives).

d) Determination of the power losses at specified loads (By
Calculation).(Type Test)

e) Load test or rated current test for large converters (above 1 MW).

f) Insulation test

q) Temperature rise (Type Test).

h) Light load & Functional Test.

i) Observation of various wave forms i.e. current and voltage.

Other Composite Test at No-load

a) Environmental tests on printed circuit boards, pulse transformers etc.

b) Other tests as may be agreed on various converter subsystems.
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12.04.00 Acceptance Test

These shall be conducted at the works of the Manufacturer's and/or his subvendor to
ascertain that performance stipulated in this specification has been honoured (e.g.
overcurrent capability, measurement of ripple voltage & current, P.F. measurement,
Audible noise, etc). Dummy loads as required for the purpose of simulating the operation
conditions at the manufacturer's works shall be considered in scope of this specification.
However, should this not be possible, testing at site with the actual load shall be

conducted to prove the performance of the power converters.

12.05.00 All the meter, instruments, devices used for the testing purpose shall be properly
calibrated by standard authorised agencies which shall be traceable to National
Standards. For each such instrument proper validity of calibration shall be documented

by Contractor/sub contractor.

13.00.00 HARMONICS LIMITATIONS

The harmonics generated on source (Input) side (Both AC/DC drive) and output side (For
AC drive only) shall be restricted to the following limits: (IEEE-519 for source side and
IEC-61800 for load side)

a) Voltage Harmonics Source side Load side Maximum 5% Maximum 5%(THD)
b) Current Harmonics Source side
i. 5th Maximum 30%
ii. 7th Maximum 20%
iii. 11th Maximum 10%

Bidder shall indicate clearly the method of achieving above requirement.

14.00.00 DOCUMENTS TO BE SUBMITTED BY CONTRACTOR and/or SUB CONTRACTOR

1. General arrangement drawings showing outline dimensions, cable entry
openings, fixing/foundation details, weights and door openings.

2. Front & cross section views showing arrangement details of equipment and
terminals and with a Bill of Material for all equipment.

3. Schematic diagram indicating terminal number for external connections &
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block diagram of control system.

4. MANUFACTURER'’S technical literature on various equipments supplied. Wiring diagram

of complete inverter. This shall be based on approved schematic drawing. The

SPECIFICATION NO. PE-TS-412-501-A101

correctness of this drawing shall be the responsibility of the manufacturer.

5. Test certificates for the cabinet and all individual equipments and performance load tests

shall be submitted atleast 2 weeks before dispatch of equipment.

Operation and maintenance manuals shall be furnished with the equipment.

Detailed drawing of converter showing layout of power semiconductors, fuses, heat sinks,

cooling system etc.

8. Details of testing procedures for power semiconductors and power converters

as per Standards/Code of Practice for approval.

9. Shipping details of the equipment.

For AC Drives

a.up to 160 kW
b. above 160 up to 1500 kW
c. above 1500 kW

Sr.no | Particulars Rating
1 Type of frequency converter | Voltage Source Inverter/ Current Source
Inverter
2 Type of application Conveyors, pumps, compressors, fans etc.
Type of converter cooling Natural air/ forced cooled
4 Rated Input Voltage

415V
3.3kV
11 kV

Rated Output Voltage

0-100% of supply Voltage

Type of motor

Squirrel cage Induction Motors

Type of Inverter

Voltage Source Inverter/ Current Source

Inverter with constant torque/constant
horsepower operation as required by the

application.
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CHAPTER 18

EARTHING AND LIGHTNING PROTECTION

A. EARTHING SYSTEM

1.00.00

2.00.00

2.01.00

SCOPE

The Contractor shall provide all required material and carry out main earth grid, treated
earth pits, raisers and inter connections, equipment earthing etc for the following areas

and all areas/buildings/structures in both units including but not limited to:

a) 400 kV Switchyard (Outdoor and Indoor GIS)

b) Main Plant Building (TG building)

c) Boiler area, ESP, Chimney, NDCT & other electrical systems
d) FOPH

f) Coal / Ash Handling plant etc.

g) Sea Water PH, RO-DM Plant

h) All other miscellaneous buildings not mentioned herein.

For Transformer yard, separate earth grid shall be suitably formed and treated earth pits
including raisers shall be provided for transformer neutral & body earthing, bus duct

support structures and LAs.

Earthing system shall consist of earth grids and electrodes buried in soil in the plant area,
embedded in concrete inside the buildings to which all the electrical equipment, metallic
structures are connected to have earth continuity for safety reasons. The earthing system

shall conform to IS 3043 and Indian Electricity Act/rules.

The Contractor shall furnish the detailed design, layout and calculations for Owner’s

approval. Contractor shall obtain all necessary statutory approvals for the system.

CODES AND STANDARDS

All standards, specifications and codes of practice referred to herein shall be the latest

editions including all applicable official amendments and revisions as on date of opening
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of bid. In case of conflict between this specification and those (IS codes, standards, etc.)
referred to herein, the former shall prevail. All work shall be carried out as per the

following standards/ codes as applicable.

Equipment complying with other internationally accepted standards such as |IEC, BS,
DIN, USA, VDE etc. will also be considered if they ensure performance and
constructional features equivalent or superior to standards listed below. In such a case,
the Contractor shall clearly indicate the standard(s) adopted, furnish a copy in English of
the latest revision of the standards along with copies of all official amendments and
revisions in force as on date of opening of bid and shall clearly bring out the salient

features for comparison.

1. | 1S:513 Cold rolled low carbon steel sheets and strips.

2. |18:802 Code of practice for the use of Structural Steel in

Overhead Transmission Line Towers.

3. | I1S:1079 Hot Rolled carbon steel sheet & strips
4. |1S:1239 Mild steel tubes, tubular and other wrought steel
fittings

5. | IS:1367 Part-13 | Technical supply conditions for threaded Steel
fasteners. (Hot dip galvanized coatings on threaded

fasteners).

6. | 1S:2309 Code of Practice for the protection of building and

allied structures against lightning.

7. | 1S:2629 Recommended practice for hot dip galvanising of
iron & steel
8. | 1S:2633 Method for testing uniformity of coating on zinc

coated articles.

9. | 1S:3043 Code of practice for Earthing

10.] IS:6745 Methods for determination of mass of zinc coating

on zinc coated iron & steel articles.
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11.] 1S:9595 Metal — arc welding of carbon and carbon
manganese steels - recommendations.

12.| IEEE:80 IEEE guide for safety in AC substation grounding

13.| IEEE:142 Grounding of Industrial & commercial power
systems

14. Indian Electricity Act.

15. Indian Electricity Rules.

DESIGN CRITERIA

Fault Current & Duration

Earthing system network/earth mat shall be interconnected mesh of mild steel rods
buried in ground in the plant. For earth mat design, the size of earthing conductor shall be
calculated considering maximum fault current 56 kA for duration of 1 second and
corrosion factor. The maximum permissible step and touch potentials shall be calculated
in accordance with the formula, given in IEEE-80.

Conductor Material

The earthing system conductors and accessories as proposed are to be as

(a) Conductors above ground level and in trenches: Galvanized steel
(b) Conductors buried in ground or embedded in concrete: Mild Steel
(c) Electrodes: GS Pipe / Rod

The contractor shall undertake the soil resistivity measurements at site and shall select

suitable type of conductors.

The earth conductors shall be free from pitting, laminations, rust, scale and other

electrical, mechanical defects.
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3.03.00 Size of Conductors

3.03.01 Main Conductors

The minimum sizes of earthing conductors for various electrical equipments shall be as

below:
Equipment Earth conductor | Earth conductor above
buried in earth ground level & in built-

up trenches

a) | Main earth grid 40 mm dia.MS rod 65x8mm GS flat

b) | Switchyard -—- 75x12 mm GS Flat and
50x6 mm GS flat

b) | 11/3.3KV/415V 65x8mm GS flat

Switchgear/equipment

c) | 415 V MCC/ Distribution | --- 50x6mm GS flat

boards / Transformers

d) | LV Motors above 125 KW - 50 x 6mm GS flat
25 KW to 125 KW 25 x 6mm GS flat
1KW to 25 KW 25 x 3mm GS flat
Fractional HP LV Motors - 8 SWG GS wire

e) | Control panel & control desk - 25 x 3 mm GS flat

f) | Push button station / Junction | --- 8 SWG Gl wire
Box

g) | Columns, structures, cable | --- 50x6mm GS flat

trays and busducts enclosures

h) | Crane, rails, rail tracks & other 25x6mm GS flat
non-current carrying metal

parts
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Soil Treatment to Lower Resistivity
The soil resistivity study shall be carried out by the contractor.

In order to reduce the resistivity of the soil the earth pits shall be treated with high purity
electrically conductive material having ultra low resistance value (typically, 0.001 ohm-m).
The properties of the material shall be such that it does not require periodic re-watering
or recharge of salt or earth enhancing compound during the life of the power plant. The
material should be such that it does not reach chemicals into the adjacent soil or
underground water channels and should be PH neutral. Earth enhancing material should
permanently protect the encased metal components of the earthing systems. Earthing
electrodes encased in high strength concrete mixed with the conductive material shall be

preferred instead of electrode buried directly in the earth.

Rod Electrodes

Galvanized steel rod electrodes of suitable diameter and length shall be used as per the
recommendation of 1S-3043. For test pits electrodes shall be heavy duty type (Class — C)
Gl pipe of suitable diameter with perforations. For treated earth pits, Gl pipe shall be
provided as per IS 3043 including charcoal, salt etc. Necessary number of treated earth
pits shall be provided for LAs, GTs, UTs, ST, UATs in the transformer yard and other
UATs in coal and ash handling plants, ant UATs at raw water pump house and for all LT
transformer Neutral & body earthing. Electrodes installed in the test pits will have

disconnecting facilities.

Earthing of Electrical equipment on cranes and travelling machines:

Every electrical equipment shall have double earthing. A ring earthing system shall be
provided within the crane/machine to which electrical equipment shall be connected at
least at two places. The earth ring on the crane/machine shall be connected to the plant
earthing system through gantry rails. Two sets of earth collector brushes shall be
provided on each side of crane/machine to connect its earth ring to the gantry rails. Each
end of each gantry rail shall be bonded to the plant earthing system. In addition,
intermediate earthing bond shall also be provided on the rails at every 60 m in case of

longer tracks. Flexible copper bonds shall be provided across any gap in the running
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gantry rails. For mobile equipment with flexible cables, one separate copper conductor of

adequate size shall be provided for earthing.

Equipment Earthing Leads

The size of the earthing leads shall be decided based on the type of equipment and

structure to be earthed and shall be provided generally as per 1S-3043.

EARTHING SYSTEM LAYOUT

General

Metallic frames of all current carrying equipment, supporting structures adjacent to
current carrying conductors, structures in contact with switchyard earth, lightning
protection system conductors and neutral points of various systems shall be connected to
a single earthing system.

All the offsite areas shall be interconnected together by minimum two parallel conductors.
Crane rails, tracks, metal pipes and conduits shall be effectively earthed at two points.
Steel RCC columns, metallic stairs, and rails etc. of the building housing electrical
equipment shall be connected to the nearby earthing grid conductor by one earthing lead
ensured by bonding the different sections of hand rails and metallic stairs.

For all other equipments, two earthing leads shall be used if rated voltage of equipment is
above 250V. In case the rated voltage is 250 V or below, one earth lead can be used.
Metallic structures adjacent to electrical equipment shall be earthed by one earthing lead.

Earthing conductors in outdoor areas shall be installed at a minimum depth of 600 mm.

All cable trays in the plant buildings as well as inside the trenches shall be connected to

earth grid at an interval of about 10 m.

Portable tools, appliances and welding equipment shall be earthed by flexible insulated

cable
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Earthing Conductor Layout in Switchyard

Main earthing conductors shall be laid in the form of a grid. Spacing between conductors,
number of parallel conductors, etc., shall be decided such that step and touch potential

are within safe limits.

The maximum permissible step and touch potentials shall be calculated in accordance

with the formula, given in IEEE-80.

Earthing conductors shall be provided around the outside edge of fence at a distance of

approximately 6000 mm. This shall be connected to the switchyard earthing grid.

Every alternate post of the switchyard fence shall be connected to earthing grid by one

GS flat and gates by flexible lead to the earthed post.

An earthing mat comprising closely spaced (about 150 mm) conductors shall be provided
below the operating handles of disconnecting switches and breaker operating kiosk for

the additional safety of the operating personnel.

Each of the earth leads of transformer neutral, lightning arrester shall be directly
connected to two separate electrodes. Neutral points of HV transformer shall be earthed
through NG resistors. The Contractor shall connect the NGR earthing point to earth
electrodes by suitable earth conductors Lightning protection down conductor shall be

directly connected to a separate earth electrode.
All earth electrodes in turn shall be connected to main earthing system. The earth grids of
different areas of the plant shall be interconnected through, test pits to enable

measurement of earth resistance for each area separately.

Earthing grid design shall be done in such a manner that the grid resistance is less than

one ohm.

Earth pit shall be constructed as per IS: 3043. Electrodes shall be embedded below

permanent moisture level. Minimum spacing between electrodes shall be 600 mm.
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Earthing Conductors Inside Building

Main earthing conductors shall be buried in earth around the building. Minimum two taps-
off from this earthing loop shall be taken inside the building and connected to the earthing
grid embedded in the floor slab with approximately 50 mm concrete cover. The

requirement of electrodes around the building shall be specified.

In case the building has more than one floor, each floor shall be provided with separate

earth grid. These floor earthing grids shall be interconnected.

Each RCC / Steel column of the building shall be interconnected to the floor earthing grid
in the ground floor.

Instrumentation system and computer system shall be provided with a dedicated earthing
system suitable for the equipment. Separate electronic earthing for the PLC equipments,

SAS panels and all other equipments wherever necessary shall also be provided

Earthing grids of all the buildings, outdoor yards shall be interconnected to form a single
grid for the plant.
Earthing grid design shall be done in such a manner that the grid resistance is less than

one ohm.

Suitable earth risers as approved by Owner shall be provided above finished floor/ground

level, if the equipment is not available at the time of laying of main earth conductor.
EARTHING SYSTEM INSTALLATION
The spacing between two electrodes shall be at least equivalent to twice the length of the

electrode.

Earthing conductors along their run on columns, walls, etc. shall be supported by
suitable welding / cleating at interval of 1000mm and 750mm respectively. 8 SWG earth
wire should be run along with lighting conduits and shall be earthed at both ends. The

wire should be suitable clamped with conduit at equal interval at not more than 500 mm.

The earthing conductor crossing the road / track shall be laid in hume pipe or laid at a

greater depth to avoid damage.
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When earth conductor passes through floors, walls, etc., suitable pipe sleeves shall be

provided and the same shall be sealed after installation.

The connection between earthing pads / terminal to the earth grid shall be made short

and direct and shall be free from kinks & splices.

Cable trays, metal pipes / conduits, steel columns, etc., shall not be used as earth

continuity conductors.

Street lighting poles, flood light poles & towers, their junction boxes shall be connected to
the earthing conductor to be run along with supply cable. This earth conductor shall be in

turn connected to earth grid at two extreme points.

Flexible earth conductors shall be provided at expansion joints for earthing the gates,

operating handles, etc.

Equipment bolted connection after being checked and tested shall be painted with anti-
corrosive paint / compound be welded. For rust protection, the welds shall be treated with

zinc chromate primer and coated with zinc rich paint.

Metallic sheaths/screens, and armour of multi-core cables shall be earthed at both ends.
Metallic Sheaths and armour of single core cables shall be earthed at switchgear end

only unless otherwise instructed by the Owner.

All bimetallic connections shall be treated with suitable compound to prevent moisture

ingression.

The contractor shall demonstrate the effectiveness of earthing system by measurement
of earth resistance, step and touch potential at different locations. Earth resistance at
earth terminations shall be measured in presence of Owner’s representatives. All

equipment required for testing shall be furnished by contractor.

Connections between earth leads and equipment shall normally be of bolted type.
Contact surfaces shall be thoroughly cleaned before connections. Equipment bolted
connections after being tested and checked shall be painted with anti corrosive

paint/compound.
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Connections between equipment earthing leads and between main earthing conductors
shall be of welded type. For rust protection the welds should be treated with red lead
compound and afterwards thickly coated with bitumen compound. All welded connections
shall be made by electric arc welding. The overlapping of earthing conductor in welded
joints should be 6 times diameter. Cleats should be provided at both sides to increase
contact area. Angles/ cleats should be welded at the point of crossing of longitudinal and

transverse earthing conductors.

Resistance of the joint shall not be more than the resistance of the equivalent length of

conductors.

Back filling material to be placed over buried conductors shall be free from stones and
harmful mixtures. Back filling shall be placed in layers of 150 mm. Trenches after laying

earth rods should be closed with approved filling materials in layers and not with debris.

OTHER REQUIREMENTS OF EARTHING SYSTEM:

Life expectancy 40 Years
System Fault Level 56KA for one second
Min. Steel corrosion 0.12mm/year

Depth of burial of main earth conductor 600mm below grade level; where it
crosses trenches, pipes, ducts,
tunnels, rail tracks, etc., it shall be at
least 300mm below them.

Conductor joints By electric arc welding, with
resistance of joint not more than that
of the conductor.

Surface - Gravel : 3000 ohm-meter

resistivity

- Concrete : 500 ohm-meter

B. LIGHTNING PROTECTION SYSTEM

Lightning protection system shall be in strict accordance with 1S: 2309 and NFPA 78 as
applicable.
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CONDUCTOR MATERIALS

a) Lightning protection air termination, down conductors, test links for buildings: GS flat

b) Exposed lightning protection air termination on chimney top:  lead coated copper

¢) Earth conductors buried in ground/concrete: MS rod

LIGHTNING SYSTEM LAYOUT

Lightning conductors shall be connected through test link with earth electrode/earthing

system

Suitable lightning protection shall be provided to protect

a)

Main Power House building and other structure as per IS requirement.
Main transformers and other equipments.

400 KV GIS switchyard & building

Chimney, Cooling Tower and CHP

Other off site buildings & structures as applicable.

Down Conductors

1.

Down conductors shall be as short and straight as practicable and shall follow

a direct path to earth electrode.

Each down conductor shall be provided with a test link at 1000 mm above
ground level for testing but it shall be in accessible to interference. No
connections other than the one direct to an earth electrode shall be made

below a test point.
All joints in the down conductors shall be welded type.

Down conductors shall be cleated on outer side of building wall, at 750 mm

interval or welded to outside building columns at 1000 mm interval.

Lightning conductor on roof shall not be directly cleated on surface of roof.

Supporting blocks of PCC/insulating compound shall be used for conductor
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fixing at an interval of 1500 mm.

6. All metallic structures within a vicinity of two meters of the conductors shall be

bonded to conductors of lightning protection system.
7. Lightning conductors shall not pass through or run inside Gl Conduits.
8. Testing link shall be made of galvanized steel of size 25x 6mm.

9. Pulser system for lightning shall not be accepted.

10. Hazardous areas handling inflammable/explosive materials and associated

storage areas shall be protected by a system of aerial earths.

11.  Lightning protection conductors/ air termination rods and circumferential band
provided at the top position of chimney stack shall be lead coated in order to
avoid melting by exposure to hot flue gases.

12.  For tall buildings and structures, early streamer emission (ESE) type, air
terminal system such as marketed by Heary Brothers (USA) or any other

reputed make are preferred.

13. Horizontal air termination flats provided on top of boilers, main plant building,
pump houses & other buildings shall be laid such that no part of the roof shall

be more than 9 metres.

14. Conductors of lightning protection system shall not be connected with

conductors of earthing system above ground level

15. Lightning protection shall have as few joint as possible and avoid sharp bends.
Down conductors shall have as far as possible, no joint except at test point

and end termination.

16. Termination at the metallic equipments on roof should be made by suitable
nuts, bolts, pressure washer and bitumen washers with good electrical

conductivity.

17.  All lightning protection conductors shall be exposed to atmosphere unless

specifically mentioned.
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QUALITY ASSURANCE PROGRAMME

Contractor shall furnish detailed Quality Assurance Programme and Quality Plans for all
materials and accessories to be supplied and installed under the scope of the
specification as per General Technical Conditions of technical specification. The Quality
Plans shall include all tests/ checks as per relevant National/International Standards and

the requirements of this specification including tests listed in this section.

INSPECTION AND TESTING

1) Earth continuity checks.

2) Earth resistance of the complete system as well as sub-system.

3) The earthing and lightning conductors should be type tested as per IS

2629.Following minimum tests shall be conducted:

i. Freedom form defects
ii. Uniformity in thickness
iii. Mass of coating
iv. Adhesion tests

Any other applicable tests not mentioned in the specification but required
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TECHNICAL SPECIFICATION SPECIFICATION NO. PE-TS-412-501-A101
A FOR DOUBLE GIRDER EOT CRANES for Sea water intake| ~SECIC
% } Pump house & BFP ( Up to 50T capacity)
2X660 MW SEZ ENNORE STPP REV. 01 Feb2017
DATA SHEET A (WITH VVVF DRIVES)
SI.No | Description Technical Particulars
Design, fabrication | Mechanical and  Electrical as per IS:  3177-1999
and testing of the | (Reaffirmed 2006) & Structure design in accordance to IS
1.0 crane  confirm  to | 807:2006.
standard | code
number
2.0 Number of crane/s Two (2) nos. for BFP & One(1) no. for Sea water intake pump house
3.0 Crane classification M5 (Mechanical and Electrical)
4.0 Suitable for outdoor or | Indoor
indoor duty
5.0 Capacity (T) 25T for Sea water intake pump house & 35T for BFP
5.1 Main hoist
Rated SWL — tones 35T for BFP & 25T for Sea water intake pump house
0,
Test load SWL — tones (125% of SWL)
5.2 Aux. Hoists NA
Rated SWL — tones NA
Test load SWL —tones | NA
6.0 Span As per attached crane clearance diagram
7.0 Operation from Pendent push button
8.0 CRANE
’ PERFORMANCE
8.1 Crane speed with full
load ( MPM)
Main Hoist 1.5
Aux. Hoist NA
Crab travelling speed | 15
(CT motion)
Crane travelling speed | 30
(LT motion)
Creep speed M/Min @ 10% of main speed for all the motions through VVVF drive
8.2 Acceleration values LT motion (bridge travel) | CT motion (trolley travel)
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SECIC

REV.01

Feb 2017

As per IS: 3177 As per IS: 3177
8.3 Lift in Meters
Main Hoist As per Crane clearance diagram
Aux Hoist NA
8.4 Hook Approaches As per Crane clearance diagram
32 mm NB Medium class of IS: 1239 having top and bottom rail at
85 Hand rail pioes height of 1050 mm and 600 mm and vertical post spacing not
' PP exceeding 1750 mm with provision of kick plate (100 mm high and
6mm thick )
9.0 COMPONENT DETAILS
9.1 Trolley
Type Fabricated
Method of fabrication Fusion welded
Material conforming to | IS: 2062 Gr. A or B
IS:
Whether jacking pads | Yes
for lifting trolley
provided or not
9.2 Rope drums Main hoist Aux. Hoist (NA)
Material (Indicate IS) | Seamless pipe ASTM -106 or fabricated Fe410w IS: 2062 Gr A/B &
stress relieved
Numbers provided One for each hoist
Type of grooves Identical Right hand and Left hand
Flange /Flangeless Flanged
9.3 Rope details
Standard IS:2266
Construction Extra flexible plough steel / 6 x 36 or 6x37 construction
Factor of safety 5.25 as per IS
Steel
Type of core
9.4 Sheaves details Main hoist Aux. Hoist (NA)
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REV.01

Material Fe 410 WA IS: 2062 Gr. A or B/ CS Gr. 280-520 1S: 1030
Design as per IS: 3177- 1999
Diameter of Equivalent | Should not be less than 62% of calculated main sheave diameter.
sheaves in mm on
Root
Type of guards provided Fabricated from rolled steel plate
9.5 Coupling & Shafting
Coupling details Main Hoist | Aux. | Cross Travel Long Travel
9.5.1 | (between motor and Hoist
gear box) (NA)
Type Flexible shock absorbing coupling excepting pin bush type
Guards and Enclosures| Provided
952 Coupling details (gear Cross Travel Long Travel
o box and wheels)
Type Flexible geared type
Guards and Enclosures| Provided
Coupling details (gearl Main Hoist Aux. Hoist (NA)
9.5.3
box and rope drum)
Tvpe One of the following arrangements will be adopted for connecting
yp 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.
Guards and Enclosures| Provided
9.5.4 | Shafting (Output)
Factor of Safety As per IS : 3177 (latest edition)
Arrangement of Grease cups/ Nipples
Lubrication
Type of Lubricant Grease
Gear box details Fabricated steel gear boxes which shall be dust proof and firmly
sealed to prevent oil leakages. Gearboxes shall have covers split
9.6 horizontally and arranged such that top half can be removed for
inspection. The gear boxes shall be fitted with bolted type machined
inspection covers.
A.0 | Hoist Motions MH MH Micro
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Type of mounting of
gear box

Horizontal / Vertical

Classification Suitable for M5 duty
. Through VVVF drive
Type of gears Helical / Spur
Type of lubrication
(grease / splash /| Splash Lubrication

pump lubrication)

Hardness (BHN) — | As Per IS 3177 ( latest edition)
gear
Hardness (BHN) — | As Per IS 3177 ( latest edition)
pinion

Difference in Gear and
pinion hardness

Min 20 BHN

Material (gear/pinions)

Main Gears En 9/ 55C8/1S2707 Gr. 1 or 2 Pinions En 19/
EN 24. Hardness conforming to IS: 3177 (latest edition)

(All gears shall be suitably heat treated. Gears and pinions shall be
hardened ,ground finished, machine cut and profile ground.

Gears to be hardened, tempered & heat treated as per 1S 4460)

pump lubrication)

Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved(Fabricated
steel gear boxes which shall be dust proof and firmly sealed to
prevent oil leakages. Gearboxes shall have covers split horizontally
and arranged such that top half can be removed for inspection. The
gear boxes shall be fitted with bolted type machined inspection
covers).

Noise level 85 db | 85 db

B.O Travel Motions CT CT micro LT LT micro

Type of mounting gear | Vertical / Through  VVVF Vertical / Through

box . drive . VVVF drive
Horizontal Horizontal

Classification M5 duty
Helical/Spur | Through VVVF drive | Helical/ | Through

Type of gears Spur VVVF drive

Type of lubrication

(grease / splash /| Splash Lubrication

Hardness (BHN) —

gear

As Per IS 3177 ( latest edition)
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Hardness (BHN) —
pinion

As Per IS 3177 ( latest edition)

Difference in Gear and
pinion hardness

Min 20 BHN

Materials  (gear /| Main Gears En 9/ 55C8/ 1S2707 Gr. 1 or 2 Pinions En 19/
pinions) EN 24. Hardness conforming to IS: 3177 (latest edition)
All gears shall be suitably heat treated. Gears and pinions shall be
hardened ,ground finished, machine cut and profile ground.
Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved (Fabricated

steel gear boxes which shall be dust proof and firmly sealed to
prevent oil leakages. Gearboxes shall have covers split horizontally
and arranged such that top half can be removed for inspection. The
gear boxes shall be fitted with bolted type machined inspection
covers).

9.7 Wheels details Cross travel Long travel
Material forged rolled / cast steel
Hardness 300 — 350 BHN
Type Double flanged
Specification IS: 3177 (latest edition)
conforming to
Arrangement of | Grease
lubrication
9.8 Lifting hooks MH AH (NA)
Type Plain with safety latch swiveling type | NA
as per latest edition of IS: 15560
Material > Class 1A & 3 for hook of grades L & M respectively as per
IS 1875:1992 for hooks conforming to IS : 15560
Hook can swivel Yes
Safety latch on hook Yes
provided
Locking device on Provided
swivelling hook
9.9 SBuffer Cross travel Long travel
Type Spring or rubber buffers shall be provided on the trolley & end
carriage
Numbers provided 4

4

Details of end stop

Suitable end stops welded to the bridge girder shall be provided to
contact the buffers.
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10.0 | Brakes All brakes shall have weatherproof enclosures
A0 Hoist Motions MH
Type of brake AC Electro-Hydraulic Thruster operated +DCEM
Number 1+1 ( per motor)
Braking capacity 150%
B.0 Travel Motions
CT LT
Type of brake AC AC Electro-Hydraulic Thruster operated +
Electro-
Hydraulic DCEM
Thruster
operated
+ DCEM
Number provided 1+1 ( per | 1+1 ( per motor)
motor)
Braking capacity 125%
11.0 Driye: system for
hoisting
Arrangement of drive | Through geared coupling and gear box
from motor to rope
drum (main)
Bearings Crane Trolle | Rope drum Gear box Any other
12.0 hook assembly
wheel
s
Type Antifriction ball / roller bearings
Method of lubrication Grease lubrication
Bearing life 10,000 working hours
13.0 Bridge girder
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.
Vertical Deflection Span / 900
Type of connection to By fitted bolts
end carriage
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14.0 | Rails
Type / section Rails sections as per IS: 3443 Grade 55 C 11/ 50 C 12. Rail to rail
jointing shall be by end clamping arrangement.
Standard conforming | IS: 3443
to
Material 50C12 or 55C11
150 | End carriage span | Structural steel.
’ material
16.0 | Motors Suitable for ambient temperature of 500 C
16.1 | Hoist Motions MH MH micro
Type SC, suitable for Through VVVF drive
Inverter duty Three phase squirrel
cage induction motors operated from
VFD system and suitable for speed
range and torque without exceeding
temperature rise limits.
Enclosure TEFC

Numbers furnished

1

Voltage,
frequency

phase and

3 Ph., 4 wire, 415V + 10%, 50 Hz + 5%

Combined voltage & frequency variation = 10% absolute

Class of protection

IP-55

Rated capacity (KW)

Motor nameplate rating at 50° C shall have Motor rating will be
calculated keeping margin of at least 25% 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.

Rating

S4, 40 % CDF

Class of insulation

Class ‘F’ for sq. cage motors with temp rise limited to

that of class B

Number of starts/ hour

300 starts / hr

Pull out torque

The pull out torque of the motor will not be less than 275 % of the
full load torque.

Overload protection
for motors provided

In built feature of VVVF drives.

Space heater
requirements

For motors of rating 30 KW and above

For other details

Refer Clause no. 17.3.2 of Customer specification, Section |A
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16.2 Travel Motions CT CT micro LT LT
. micro
Type SC, suitable for Through SC, suitable | Through
VVVF drive for Inverter | VVVF
Inverter duty Three dut Th dri
hase squirrel cage vy ree | drive
i%duction motors phase squirrel
cage induction
operated from VFD ;
system and suitable motors
for speed range and operated from
P ge VFD system
torque without .
. and  suitable
exceeding
temperature rise for speed
Iimitz range and
’ torque without
exceeding
temperature
rise limits.
Through
Enclosure Through
TEFC VVVE drive TEFC V\_/VF
drive
Numbers furnished 1 no. Through 2 nos. Through
VVVF drive VVVF
drive

Voltage,
frequency

phase and

3 Ph, 4 wire, 415V + 10%, 50 Hz + 5%

Combined voltage & frequency variation = 10% absolute

Class of protection

IP — 55

Rated capacity (KW)

Motor nameplate rating at 50° C shall have Motor rating will be
calculated keeping margin of at least 25% over the maximum power
requirement in the duty condition specified.

Rating

S4, 40 % CDF

Class of insulation

Class ‘F’ for sq. cage motors with temperature rise limited

to that of class B

Number of starts/ hour

300 starts / hr

Space heater

requirement

For motors above 30 KW rating

Pull out torque

The pull out torque of the motor will not be less than 275 % of the full
load torque.

Overload protection for
motors provided

In built feature of VVVF drives.

Space heater

requirements

For motors of rating 30 KW and above

For other details

Refer Clause no. 17.3.2 of Customer specification, Section IA
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Limit switches . . Aux. Hoist | Cross
170 | =—/———==
Main hoist (NA) Travel Long Travel
Type Rotary gear (screw Lever Lever type
type) + Gravity NA type (one (one way/ two
way/ two
way)
way)
Number provided 1+1 NA 2/ 2/1
Control voltage/ | 110 V/ IP 55
Enclosure
18.0 Power conductors
(DSL)
Type LT: PVC shrouded conductor ( Cu) bus bar.
CT: Flexible trailing cable ERP insulated Cu conductor as per
IS: 9968
19.0 | Length Suitable for entire bay length
Protective Panel Shall be provided with isolating switch, power contactor control
and indication to switch ON/OFF power to starter
panels, control and lighting transformer.
Material & size Cold Rolled sheet steel , not less than 2.5mm for front & rear &
2mm for side, top & bottom portion with gland plate of 3mm thick
DOP IP 54
20.0 Control panel Separate VVVF system panels to be provided for CT, LT
. and both hoist motions
Material Sheet steel 2 mm size
. One each for MH, AH, CT and LT located on bridge platform
Numbers and location
Degree of Protection IP 54
lllumination Internal illumination with florescent lamp
Earthing Crane structures, motor frames and metal cases of all electrical
21.0 equipment including metal conduit and cable guards shall be
effectively earthed.
Material of earthing G.l/ Copper
22.0 | Cable Power (fixed type cable) Control
Material Aluminium Copper
Size Min. 3Cx10 mm? for Aluminium Min. 1.5 mm?
Type XLPE insulated (except trailing | PVC insulated
cable)
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Pump house & BFP ( Up to 50T capacity)

2X660 MW SEZ ENNORE STPP REV.01 Feb 2017
Voltage grade 1100V
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.
230 | Contactors AC 4 duty for reversing application. AC 3 duty for ~ non -reversing
' application.
24.0 | Switches AC 23 for motor application, AC 22 for other application.
25.0 | Fuses HRC
26.0 | Overload relays Overload protection inbuilt in VVVF drives.
27.0 | Fire Extinguisher
Type and size 4.5kg, CO2 type
Numbers & Location Two on bridge
280 Power Supply 415V, 3 phase, 4 wire supply at operating floor at centre of bay
’ length.
29.0 | Transformer Dry type, with insulation class B or better.
Quantity 2 X 100 % for control, 2 nos for lighting & 1 no for hand lamp.
Voltage Rating Control 415/240V , Lighting 415/240V and hand lamp 415/24V.
KVA rating 20% over loading to be considered while sizing the rating
30.0 | lllumination
Over Bridge 2 nos. 60 W Bulk-head fittings with CFL Lamps . and 4 nos.
9 24V — 5A — 3 pin industrial socket
Under bridge 2 nos. 250 W HBSV lamps
For inspection of crane | One (1) portable 40W hand lamp with min. half span length flexible
components cable for inspection of crane components
Hand lamp socket and | Hand lamp socket outlets (2 pin, 10A, 24V) and power socket outlets
hand tool sockets (3 pin, 20A, 240V) shall be provided for use of hand tools along with
switches.
Type of platform . .
31.0
required on the bridge. Chequered plate platform 6 mm thick as per IS :3502
Length Full span length
Type of.access from Rung ladder at ends from gantry girder level walkway to crane
gantry girder level to -
! bridges walkway
crane bridge
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TECHNICAL SPECIFICATION SPECIFICATION NO. PE-TS-412-501-A101

FOR DOUBLE GIRDER EOT CRANES for Sea water intake] SECIC

Pump house & BFP ( Up to 50T capacity)

2X660 MW SEZ ENNORE STPP REV.01 Feb 2017
Type of access to
maintenance  cage | Rung ladder
from crane bridges
walkway
Type of access to
Cabin  from crane | By Staircase
bridges walkway
Provided at both ends | Yes
Width of platform Access walkway of not less than 500mm clear with hand railing of
height of 1100mm along both sides of bridge girder and cross over
walkways.
Type of control for
32.0 | Hoists/ CT/LT | Through VVVF drive
operation
Speed control Thru’ VVVF with minimum 6 pulse design
Starting torque of Up to 400% typical with encoder.
VVVF
Starting current Less than 150 % of rated torque.
Temperature VVVF system shall be capable of withstanding upto50 degree C without
derating.
33.0 Sweep Sweep shall be attached to the end carriages and to the trolley to
’ remove foreign materials from the rails.
Painting &  Color _— I
34.0
Coding As per Painting specification enclosed.
350 | Main Isolating switch /|y, isolating switch / change over type at Middle of the bay length
Change over type
NOTE : Other requirements of the system-

All Crane motors shall be capable of the following :

 Operating satisfactorily at full load for 5 minutes without injurious heating with 75% rated voltage at
motor terminals.

» Withstand 120% of rated speed for two minutes.

* Current shall not exceed 6 times full load current for creep speed motor.

 Withstanding the stresses imposed if started at 110% rated voiltage.

« Start with rated load and accelerate to full speed with 80% rated voltage at motor terminals.

* The locked rotor motor withstand time under hot condition at 110% rated voltage shall be more than
motor starting time at minimum permissible voltage by at least 3 seconds for motors upto 20 seconds
starting time.

* Maximum torque shall not be below 200% of full load torque.

The VVF drive control shall be used for control of each motion. The VVf drive shall be equipped at
least with 1024 pulse incard, droop control for synchronization and crane software. The rating of VVF
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FOR DOUBLE GIRDER EOT CRANES for Sea water intake] SECIC
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2X660 MW SEZ ENNORE STPP REV. 01

Feb 2017

shall be decided considering 250% of full load current of respective drive motor based on in panel

rating with derated at 50 Deg C ambient temperature.

Trailing cable shall be 1100 V grade, tinned copper, heat resistant, with EPR insulation and as per
Class — 5 of 1S-8130. Also should have inner PCP sheath and outer CSP sheath with nylon chord
reinforcement & heat resistant, oil resistant and flame retardant heavy duty FRLS type.

Electrical equipment shall be adequately rated to permit simultaneous operation of the combination

of motions of the crane for it duty service.

Track type limit switches on the bridge and trolley to prevent over travelling in either direction
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TITE 07 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
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UPTO 50T CAPACITY '
STANDARD TECHNICAL REQUIREMENT

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)

vii)

viii)

Xi)

IS 807

IS: 3177

IS: 2266
IS: 4029
IS: 15560
IS: 3443
IS: 325

IS: 900

IS: 4237

IS: 434 (Part I)

IS 1596

Codes of Practice for Design, Manufacture,
Erection and Testing (Structural Portion) of
cranes and hoists

Code of Practice for Design of Overhead
Travelling Cranes and Gantry Cranes other than
steel work cranes.

Specification for steel wire ropes for general
Engineering purposes.

Guide for testing induction motor (for temperature
rise).

Steel hooks for standard shank design.
Specification for crane rail section.

Three phase induction motors.

Code of practice for installation and maintenance
of induction motors.

General requirement of switchgear and Control
gear for voltage not exceeding 1000V.

Copper conductors rubber insulated cables for
voltage up to 1000V.

Polyethylene insulated PVC sheathed cables
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STANDARD TECHNICAL REQUIREMENT

TITLE SPECIFICATION NO. PE-TS-412-501-A101
2X660 MW SEZ ENNORE STPP
DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section Il Date Feb’17
UPTO 50T CAPACITY '

Xii)
Xiii)
Xiv)
XV)
XVi)
Xvii)
xviii)
Xix)

XX)

XXi)

XXii)
xxiii)
XXiV)
XXV)
XXVi)
XXVii)

XXViii)

XXiX)

XXX)

XXXi)

XXXii)

IS 3043

IS: 3938

IS: 2147

IS: 1554 Part |
IS: 691

IS: 1653

IS: 2509

IS: 2062

IS: 1030

IS: 1570
IS: 1875

IS: 808

IS: 1852
IS: 2291
IS: 2292
IS: 3961

IS: 694

IS: 1554 (part-1)

IS: 4289

BS: 970

IS: 5749/ BS 3017

Code of practice Earthing

Electric Wire Rope Hoists.

Degree of protection provided by enclosures for
Low voltage switchgear and control gear.

PVC insulated (Heavy-duty) electric cables for
working voltages up to and including 1100 volts.
Flexible trailing cables rubber insulated.

Steel conduits for general engineering purposes.
Rigid non-metallic conduit for electric- Installations
Steel for General Engineering purposes.

Carbon Steel castings for general engineering
purposes.

Schedules for Wrought steels.

Carbon steel billets, blooms, slabs and bars for
forgings.

Dimensions for hot rolled steel beam, column,
channel and angle sections.

Rolling and cutting tolerances for Hot rolled steel
products.

Tangential Keys and Keyways.

Taper Keys and Keyways.

Recommended current rating for cables.

PVC insulated cables for working voltages up to
and including 1100V)

PVC insulated (heavy duty) electric cables:

Part 1: for working voltages up to and including
1100 volts.

Flexible cables for lifts and other flexible
connections: Part 1: Elastomer insulated cables.
Wrought steels in the form of blooms, billets, bars
and forgings.

Specification for Forged Rams horn Hooks
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TITLE SPECIFICATION NO. PE-TS-412-501-A101

2X660 MW SEZ ENNORE STPP

b[ DOUBLE GIRDER EOT CRANE FOR REV .1 ’
BFP & SEA WATER INTAKE PUMP HOUSE Section Il Date Feb’17
UPTO 50T CAPACITY '
STANDARD TECHNICAL REQUIREMENT

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.

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, 1S-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 1S-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: 3613.4e

3.1.5 VOID

3.1.6 Guard shall be provided on crane to prevent the hoist ropes coming in contact with
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2X660 MW SEZ ENNORE STPP

b[ DOUBLE GIRDER EOT CRANE FOR REV .1 ’
BFP & SEA WATER INTAKE PUMP HOUSE Section Il Date Feb’17
UPTO 50T CAPACITY '
STANDARD TECHNICAL REQUIREMENT
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.

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 1S-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
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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 1S:1363, IS: 1364 and IS: 1367
High-tension friction grip bolts as per IS: 3757 and High- tension friction grip nuts as
per IS: 6623

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

3.21.6 All butt welds on structural members subjected to tensile stress shall be of
radiographic quality as ASME Sec VIl 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 teRgiopsegitibers, the
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STANDARD TECHNICAL REQUIREMENT

3.2.2
3.2.21

3.2.2.2

3.2.2.3

3.2.24

3.2.2.5

3.2.2.6

3.2.2.7

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.

Bridge Girder

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 I1S- 807.

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.

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.

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.

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.

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

girders as specified in data sheet - A.

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 2" NPT plug in the
bottom of the girders, at both ends, to drain off any accumulation of water / Qil 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. Page 258 of 301
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3.2.2.8

3.2.2.9
3.2.3
3.2.31

3.2.3.2

3.2.3.3

3.2.4
3.2.41

3.24.2

3.24.3

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.
Maximum Span/ Depth ratio for Plate Girder shall be 25 or as per IS 807 latest edition.
End carriage
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.

The wheel base shall not be less than 1/6th of the span up to 20m, 3.5m for spans

above 21m but less than 24.5m & 1/7™ of span above 24.5m (as per IS 807 latest

edition). 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.

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.

Crab (Trolley)

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.

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.

Platforms and Ladders Page 259 of 301
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3.2.5.0

3.2.6.0

3.3.0
3.3.1

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..

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 I1S: 1239
having top and bottom rail at height of 1100 mm and 600 mm and vertical post spacing
not exceeding 1500 mm with provision of kick plate (100 mm high and 6mm 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.

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.

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

MECHANICAL

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.
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3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

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.

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.

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.

Rope sheaves

Sheaves shall be of cast (Castings to IS: 1030 Gr. Il 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.

Wheels

LT & CT wheels shall be double flanged with straight tread. The wheels shall be
capable of taking up misalignment in span. 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.

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.

LT drive

The bridge motion shall be achieved by suitable drive arrangement as specified
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3.3.7

3.3.8.
3.3.8.1

3.3.9
3.3.9.1

elsewhere. When twin drives are used, these shall be operating in wunison to
avoid skewing effect. The drives shall be interlocked for simultaneous starting,
stopping & speed control.

CT drive

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.

Gearing

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 90°C 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.

Gear Box

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.
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3.3.9.2

3.3.10
3.3.10.1

3.3.10.2

3.3.11.
3.3.11.1

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.

Bearing

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 manufacturer’s recommendations.

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 as 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.

Shafts, Couplings and axles

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

3.3.12

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.
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 toPagcsfviidate two
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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
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

3.3.15

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

Brakes

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

3.4.0
3.4.1

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 de-rating 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.

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.

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.

ELECTRICAL

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

isolating switch, down shop leads, trolley conductors, current coIIecpg5§2%5%f3m
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3.4.11

3.4.1.2

3413

3.4.14

3.4.2
3.4.21

3.4.2.2

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
the bidder’s scope of work. The switch shall be provided with Power ON Red indication
lamp.
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 equipment 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 3% or specified in data sheet “A”. It shall be
supplied with brackets. Maintenance cage for DSL shall be provided on crane.
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 Cl/carbon metallic
shoes to maintain adequate contact pressure.
The cable, supplying power to crane trolley shall be flexible trailing cable as per
IS-9968 Part | (latest edition) and mounted on retracting supports (festoon type).
DRIVE MOTORS
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.
Ambient correction factors as well as voltage /frequency correction factors depending
up on the ambient temperature and voltage /frequency variation shall be applied to de-
rate the motors. The minimum margin of 25% 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 manufacturer’'s works in accordance with 1S-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. Page 265 of 301
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3.4.2.3

3.4.24

3.4.3

3.4.4

3.4.5.

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.

Motors shall be painted in line with painting instructions specified in Painting Scheme
Annexure |V attached along with the technical specification.

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”

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
cannot be opened unless the switch is in OFF position. Main/ safety disconnect switch
shall have provision of pad locking in OFF position

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 cannot 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. Page 266 of 301




TITLE SPECIFICATION NO. PE-TS-412-501-A101

2X660 MW SEZ ENNORE STPP

b[ DOUBLE GIRDER EOT CRANE FOR REV .1 ’
BFP & SEA WATER INTAKE PUMP HOUSE Section Il Date Feb’17
UPTO 50T CAPACITY '
STANDARD TECHNICAL REQUIREMENT
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
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-54 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 equipment and devices mounted there on.
The following minimum equipment 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.

Other equipment 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. Page 267 of 301
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3.4.8

3.4.9

m) All internal wiring shall be identified with numbering rules at both ends as per

n)

0)

the relevant wiring diagram.

Each panel shall have internal illumination with fluorescent lamp. The inside of the

panel shall be painted white.

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.

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

preventer.

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 1S-1322.Paph&sefSbiall have
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3.4.11

3.4.13

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
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.

lllumination

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.

Branch Circuits for lighting and receptacles shall be individually protected by switch
fuse units.

CFL fixtures shall be used for lighting operator's cabin and bridge platform.

60W bulkhead fittings with fluorescent lamp shall be used for lighting bridge platform.
Four (4) no.s - 250 W HPSV lamps shall be provided under the bridge as specified in
the data sheet “A”

All lighting fixtures shall be mounted with anti-vibration mounting and shall be easily
accessible for maintenance.

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.

One (1) portable 40 W hand lamp with min. half span length flexible cable for
inspection of crane components.

Grounding
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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
Separately.
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) All electrical equipment, accessories and wiring shall have tropical protection involving
special treatment of insulation and metal against fungus, insects and corrosion. All
cabling shall be carried out using XLPE insulated fire resistant (FRLS) cables & wiring
by Heat resistance PVC wires with stranded conductor

b)  All wiring shall be done with 1100V grade fire resistance PVC insulated wire in
conduits or by 1100V grade PVCA PVC cables with extruded inner sheath.

c) 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.

d) 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.

e) Each motor shall be wired independently. Power and control wiring shall be effectively
separated.

f)  Each wire shall be identified at both ends with wire designation in accordance with
circuit wiring diagram.

g) 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.

h) Multi way terminal blocks complete with screw nut, washer and marking strips shall be

furnished for terminating the panel wiring.

i) 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

)

Each terminal block shall be marked with designation in accordance with conductors

wiring diagram. Page 270 of 301
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1.0 General
a) This part of the specification describes the general requirements for the Variable

d)

1.1

1.2

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.

Inverter construction and related devices:

Construction shall be divided in 3 broad sections. Section one converts AC Supply into
DC supply. Section 2 Converts and controls DC supply into AC Supply with regulation.
Section 3 shall be used for braking action of the motor and Dynamic Braking Unit
(DBU) can be inbuilt or external depending upon the drive capacity. VVVF can be
used in open loop (without external speed feed back) like in Travel motions or close
loop (With external speed feed back) like in Hoist motions. Chokes on input supply
side are generally used in crane application for power regulation. Like all other
electronic / electric devices VVVF drives are also protected by MCB / MCCB / Fuses.
VVVF drives are sensitive to temperature and hence drive internal as well as external
cooling fans are provided.

Programming of VVVF Drives.

VVVF drives shall be programmable and for that purpose detachable digital Operator
display unit shall be supplied along with the VVVF having required buttons for setting
the user constant, functions etc. The VVVF drive is to be fine tuned by matching the
motor parameters and setting the parameters on full load.

VVVF drives shall be connected with power supply and these drives generate their
own low voltage control supply. Potential free contacts shall be connected to this
control supply and few programmable control terminals. Starting / stopping / set
speeds operations of VVVF drive shall be achieved by above control connection.

VVVF shall give smooth control over acceleration and deceleration making the motion
jerk free and using Variable voltage variable frequency limits the inrush current to the
squirrel cage motors. VVVF provides controlled torque to the motor due to which
crane operations are jerk free.

Experience
The Frequency Converter Manufacturer shall have adequate experience in frequency
converter manufacturing and have adequate business volume in order to provide

credibility in his commitments and a capability of long term support.

Local support
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2.0

2.1

The Supplier shall have a permanent representative office with a trained and skilled
support staff, in the country where the goods are delivered, in order to prove his
commitment for local support and to provide a channel for communication.

The engineers employed by the Supplier's regional office shall be certified by the
Manufacturer and provide start-up service including physical inspection of the drive,
connected wiring and final adjustments, to ensure that the AC Drive meets the
required performance.

The Supplier shall be able to give basic drives training to the Customer’s engineers,
preferably on the site. The training shall, as a minimum, include system concepts and
basic troubleshooting.

Basic requirements for the AC Drives

General requirements

The AC Drive shall comply with National(country of origin) and International standards
and the recommendations for electrical industrial control devices (IEC, EN, UL, NFC,
VDE).

The AC Drive shall be of the most modern design, yet user friendly and be simple to
install, commission and maintain. The AC Drive shall be able to start and control the
speed of a standard squirrel cage induction AC motor. The AC Drives shall be : CE
marked, conforming to European Low Voltage (73/23/CEE and 93/68/CEE) and EMC
(89/336/CEE) Directives, UL/CSA marked according to UL 508C.

The AC Drives have to be built to comply with the IEC standards.

The AC Drive shall be a digitally controlled drive, using, at least, the Pulse Width
Modulation (PWM) with flux vector control open loop(for travel ) and closed loop(for
hoist). It shall have diodes / thyristors in rectifier and IGBT’s in the inverter section in
their entire power range, and it shall have the following minimum specifications.

Rated Input Voltages 380V -15% 480V +10%, three-phase

Rated Input Frequency 50Hz +/- 5%

Output Voltage 0 — Input voltage, three-phase

Output Frequency Range 0 to 400 Hz

Acceleration / Deceleration Time 0.01 — 999s, adjustable, linear, with S,
with U or customised shapes

Overload capability (Constant Torque) 150% of nominal current for 1min.

Operating ambient Temperature -10°C up to 50°C(shall be derated suitably
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3.0

3.1

3.2

if not rated at 50°C)

Storage ambient Temperature -25°Cupto 70 °C

Maximum operating altitude 1000 m without de-rating, 1000...3000
(shall be de-rated suitably)

Max. Relative Humidity 95 %, without condensation and dripping
water.

Main Protections Over current, short circuit between phase,

short circuit between phase and ground,
input phase loss, output phase loss,
motor overload, over speed, over voltage,
under voltage, drive over temperature

The AC Drive shall be able to give a 100 % output current continuously in the above
specified conditions. In order to ensure that the drive can provide the required output
current in the specified ambient conditions, the Manufacturer shall inform the required
derating, if the ambient temperature given in the project-specific specification is higher
than rated ambient of the drive or if the installation altitude is more than 1000 m above
the sea level. The de-rating factor shall be specified so that neither the lifetime of the
AC Drive nor the unit’s performance, overload capability included, nor the reliability of
the AC Drive shall suffer.

The VVVF drives shall have all necessary protections i.e input phase loss, earth fault,
over voltage, output short circuit, load loss , input transient protection, overload etc

Suitable encoder shall be provided for all motions.

User interface

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.

Inputs and outputs

At least, the following standard Inputs and Outputs shall be provided, to be used in
interface with the control system:
Analogue Inputs X 1 x Programmabile 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
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Relay Outputs : 2 x Programmable Digital outputs with a changeover dry
contact

3.4

i)
i)
ii)

iv)

All the control terminals shall be clearly marked.

At least, it shall be possible to assigned the following functions to the 1/Os:

Analogue input Analogue outputs
Speed reference Motor current
Summing reference Motor frequency

Motor torque
Motor power

Logic input Relay or logic outputs (open collector)
Forward Ready

Reverse Drive running

Jog High speed attained

Preset speeds Drive fault

Reference switching Frequency threshold attained
Ramp switching Motor thermal state attained
Parameter sets selection Torque or current limitation attained
Fast stop Brake control

Freewheel stop

+ speed

- speed

External fault

Programming terminal

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.

Password protection shall be provided to avoid unauthorized tampering with the set
parameters.

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

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:-

Input Voltage
Input Frequency
Output Frequency
Output Power
Output Current
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Vi) Motor Speed

i)
i)
ii)

iv)

Vi)
vii)

3.5

3.6

5.0

The following parameters shall always be displayed during normal operation:-
Drive Status
The following drive control functions at least shall be available from the keypad:-

Run

Stop

Local / Remote selection.
Forward/Reverse (if function enabled)
Accelerate

Decelerate

Parameter setting

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.

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.

Software features
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.

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, and orientation.

Preferred makes:

As per attached sub-vendor list

Page 275 of 301




DOUBLE GIRDER EOT CRANE (UPTO 50T)

ANNEXURE - VI

Format for Operation & Maintenance Manual

Project name

Project number

Package Name

PO reference

Document number

Revision number

SPECIFICATION NO. PE-TS-412-501-A101

Sl.no. & | Description Tick ( N )if included in Remarks
Sections Manual
Yes | No Not
Applicable
1. Cover page
1.1 | Project Name
1.2 | Customer/consultant Name
1.3 | Name of Package
1.4 | Supplier details with phone, FAX ,email address
, Emergency Contact number
1.5 | Name and sign of prepared by, checked by &
approved by
1.6 | Revision history with approval Details
2.0 Index
2.1 | showing the sections & related page nos
All the pages should be numbered section wise
3.0 Description of Plant/System
3.1 | Description /write up of operating principle of
system equipment/ associated sub-systems &
accessories/controls system , operating
conditions, performance parameters under
normal , start up and special cases
3.2 | Equipment list and basic parameter with Tag
numbers
3.3 | Data sheets approved by Customer/for
information and catalogues provided by original
manufacturer
3.4 | Associated other packages and Interface
/terminal points
3.5 | P&ID & Process Diagrams
3.6 | GA Layout drawings, As-built drawings , Actual
photograph of items/system (Drawings of A2 &
bigger sizes are to be attached in the last)
3.7 | Single line/wiring diagrams
3.8 | Control philosophy /control write-ups
Page 1 of 3
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4.0

Commissioning Activities (if not covered
in separate document i.e. erection
manual, commissioning manual)

4.1

Pre-Commissioning Checks

4.2

handling of items at site

4.3

Storage at site

4.4

Unpacking & Installation procedure

5.0

Operation Guidelines for plant
personal/user/operator

5.1

Interlock & Protection logic along with the
limiting values of protection settings for the
equipment along with brief philosophy behind
the logic, drawings etc. to be provided.

5.2

Start up, normal operation and shut down
procedure for equipments along with the
associated systems in step by step mode. Valve
sequence chart, step list, interlocks etc. with
Equipment isolating procedures to be
mentioned.

5.3

Do’s & Don’t of the equipments.

5.4

Safety precautions to be taken during normal
operation. Safety symbols, Emergency
instructions on total power failure
condition/lubrication failure/any other
condition

5.5

Parameters to be monitored with normal values
and limiting values

5.6

Trouble shooting with causes and remedial
measures

5.7

Routine operational checks, recommended logs
& records

5.8

Changeover schedule if more than one auxiliary
for the same purpose is given

5.9

Painting requirement and schedule

5.10

Inspection, repair , Testing and calibration
procedures

6.0

Maintenance guidelines for plant
personal

6.1

List of Special Tools and Tackles required for
Overhaul/Trouble shooting including special
testing equipment required for calibration etc.

6.2

Stepwise dismantling and re-assembly
procedure clearly specifying the tools to be
used, checks to be made, records to be
maintained, clearances etc. to be mentioned.
Tolerances for fitment of various components
to be given.

Page 2 of 3
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6.3

Preventive  Maintenance &  Overhauling
schedules linked with running hours/calendar
period along with checks to be given

6.4

Long term maintenance schedules especially for
structural, foundations etc.

6.5

Consumable list along with the estimated
quantity required during commissioning, normal
running and during maintenance like Preventive
Maintenances and Overhaul. Storage/handling
requirement of consumables/self-life.

6.6

List of lubricants with their Indian equivalent,
Lubrication Schedule, Quantity required for each
equipment for complete replacement is to be
given

6.7

List of vendors & Sub-vendors with their latest
addresses, service centres ,Telephone Nos., Fax
Nos., Mobile Nos., e-mail IDs etc.

6.8

List of mandatory and recommended spare parts
list

6.9

Tentative Lead time required for ordering of
spares from the equipment supplier

6.10

Guarantee and warranty clauses

7.0

Statutory and other specific requirements
considerations.

8.0

List of reference documents

9.0

Binding as per requirement

Page 3 of 3
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SITE STORAGE AND PRESERVATION GUIDELINES
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CONTENT

SCOPE OF THE DOCUMENT

PURPOSE OF STORAGE & PRESERVATION

MEASURES TO BE TAKEN FOR STORAGE AND PRESERVATION
a) GENERAL STORAGE REQUIREMENTS
b) GENERAL PRESERVATION REQUIREMENTS
c) GENERAL INSPECTION REQUIREMENTS

TYPE OF STORAGE FOR VARIOUS EQUIPMENT

. CONCLUSION

. STACKING ARRANGEMENT FOR PLATES AND STRUCTURAL STEEL
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SCOPE OF THE DOCUMENT

This guideline is prepared in intent to provide proper site storage and preservation of the
Mechanical, Electrical and C & | items / equipment supplied under various bought out
packages/items. This storage procedure shall be followed at different power plant sites by
concerned agency for storage and preservation from the date of equipment received at

site until the same are erected and handed over to the customer.

PURPOSE OF STORAGE & PRESERVATION

Many of the items may be required to be kept in stores for long period. It shall therefore
be essential that proper methods of storage and preservation be applied so that items do
not deteriorate, loose some of their properties and become unusable due to atmospheric

conditions and biological elements.

MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION

GENERAL STORAGE REQUIREMENTS

1. To the extent feasible, materials should be stored near the point of erection. The
storage areas should have adequate unloading and handling facilities with adequate
passage space for movement of material handling equipment such as cranes, fork lift
trucks, etc. The storage of materials shall be properly planned to minimise time loss

during retrieval of items required for erection.

2. The outdoor storage areas as well as semi-closed stores shall be provided with
adequate drainage facilities to prevent water logging. Adequacy of these facilities shall

be checked prior to monsoon.

3. The storage sheds shall be built in conformity with fire safety requirements. The stores
shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall

be placed at strategic locations. Safety precautions shall be strictly enforced.

4. Adequate lighting facility shall be provided in storage areas and storage sheds and
security personnel positioned to ensure enforcement of security measures to prevent

theft and loss of materials.

5. Adequate number of competent stores personnel and security staff shall be deployed

to efficiently store and maintain the equipment / material.

7. The equipment shall be stored in an orderly manner, preserving their identification
slips, tags and instruction booklets, etc., required during erection. The storage of

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks,
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DOUBLE GIRDER EOT CRANE (UPTO 50T) SPECIFICATION NO. PE-TS-412-501-A101
preserving the identification marks and tags in good condition. The group codes shall

be displayed on the racks

At no time shall any materials be stored directly on ground. All materials shall be

stored minimum 200 mm above the ground preferably on wooden sleepers

GENERAL PRESERVATION REQUIREMENTS

1.

All special measures to prevent corrosion shall be taken like keeping material in dry
condition, avoiding the equipment coming in contact with corrosive fluid like water,

acid etc.

Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as
these are liable to absorb and retain moisture. The material shall be inspected and in
case of signs of wear or damages to protective coating, that portion shall be cleaned
with approved solution and coated with an approved protective paint. Complete record

of all such observations and protective measures taken shall be maintained.

Generally equipment supplied at site are properly greased or rust protective oil is
applied on machined/ fabricated components. However periodic inspection shall be

carried out to ensure that protection offered is intact.

. While handling the equipment, no dragging on the ground is permitted. Avoid using

wire rope for lifting coated components. Use polyester slings (if possible) otherwise
protective material (e.g. clothes, wood block etc.) should be used while handling the

components with rope / slings

For Equipment supplied with finished paint, touch paint shall be done in case any
surface paint gets peeled off during handling. Otherwise such surfaces shall
necessarily be wrapped with polythene to avoid any corrosion. Further for equipment
wherein finish coat is to be applied at site, site to ensure that equipment is received

with primer coat applied.

It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes,

wherever applicable.

Pipes shall be blown with air periodically and it shall be ensured that there is no

obstruction.

Silica gel or approved equivalent moisture absorbing material in small cotton bags

shall be placed and tied at various points on the equipment, wherever necessary.

Heavy rotating parts in assembled conditions shall be periodically rotated to prevent

corrosion/jamming due to prolonged storage.
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10. All the electrical equipment such as motors, generators, etc. shall be tested for
insulation resistance at least once in three months and a record of such measured

insulation values shall be maintained.

11. Following preservatives/preservation methods can be used depending upon type of

equipment

a. Rust preventive fluid (RPF)

b. Rust protective paints

c. Tarpaulin covers, in case of outdoor storage

d. De-oxy aluminate for weld-ments

c) GENERAL INSPECTION REQUIREMENTS
1. Period inspection of materials with specific reference to —
e Ingress of moisture and corrosion damages.
e Damage to protective coating.
¢ Open ends in pipes, vessels and equipment -

- In case any open ends are noticed, same shall be capped.

2. Any damages to equipment / materials.

- In case of any damages, these shall be promptly notified and in all cases, the
repairs / rectification shall be carried out.

- Any items found damaged or not suitable as per project requirements shall be
removed from site. If required to store temporarily, they shall be clearly

marked and stored separately to prevent any inadvertent use.
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4. TYPE OF STORAGE FOR VARIOUS EQUIPMENT

The types of storage are broadly classified under the following heads:

Closed storage with dry and dust free atmosphere. (C )

The closed shed can be constructed by using cold-rolled / tubular components for
structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick
walls / asbestos sheets can be used to cover all the sides. The floor of the shed can
be finished with plain cement concrete suitably glazed. The shed shall be provided

with proper ventilation and illumination.

Semi-closed storage. (S)

The semi closed shed can be constructed by using cold-rolled / tubular components
for structure and corrugated / asbestos sheets for roofing. The floor shall be brick
paved. If required a small portion of sides can be covered to protect components from

rainwater splashing onto the components.
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Open storage (O)

The open yard shall be levelled, well consolidated to achieve raised ground with the
provision of feeder roads for crane approach along with access roads running all
sides. One part of the open yard shall be stone pitched, levelled and consolidated with
raised ground suitable for storing / stacking heavier and critical components with due
space to handle them by cranes etc . Adequate number of sleepers, concrete block

etc. to be provided to make raised platforms to stack critical materials.

A separate yard to be identified as “scrap yard” slightly away from main open yard to
store wooden/steel scraps, which are to be disposed off. This is required to avoid mix
up with regular components as well as to avoid fire hazard.

Some of the components, which are having both machined & un-machined surfaces
and are bulky, shall be stored in open storage area on a raised ground and suitably

covered with water proof / fire retardant tarpaulin.
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SPECIFICATION NO. PE-TS-412-501-A101

The equipment listed below shall be stored and inspected as per requirement mentioned in the

table below.
Sl. No. Description of the equipment Type of Check for Remarks
Storage
Raw material /mechanical items like pipes, plates, structure sections etc.)
Damage , paint, .
1. Steel pipes ( lined/unlined) S corrosion, rubber cF:arowde end
lining peeling P
2 MS Plates S Damage, paint,
corrosion
3. SS Plates S Damage
4. Non-metallic pipes S Damage, cracks E:;Wde end
5. Stainless steel pipes S Damage, Provide end
cap
. Damage, paint,
6. MS sections, beams S ;
corrosion
7 Cable trays s Damage, .condltlon of
preservations
8. Insulation sheets S Damage
9. Insulation C Damage, packing
Damage, paint,
10. Hangers Rods S )
packing
1. Tubes S Damf':xge, paint , Provide end
packing cap
12. Hume pipes O Damage
13. Castings ] Damage, paint,
corrosion
Fabricated mechanical items (pressure vessels, tanks etc.)
14. Pressure vessels (unlined) O Damage, paint, Covered
corrosion, nozzles
Covered
15 Atmospheric storage tanks 0 Damage, paint, nozzles
' (unlined) corrosion

Pagef6®m6803




DOUBLE GIRDER EOT CRANE (UPTO 50T)

SPECIFICATION NO. PE-TS-412-501-A101

Type of

Sl. No. Description of the equipment Check for Remarks
Storage
Damage, paint,
16. Pressure vessels (lined) S corrosion, rubber
lining
Damage, paint,
17. Atmospheric storage tanks(lined) | S corrosion, rubber
lining
Damage , paint,
18. Support structures O .
corrosion
19. Flanges C Damage - paint,
corrosion
20, Fabricated pipes 3 Damage , paint, Provide end
corrosion cap
, Damage , paint,
21. Vessels internals C . ;
corrosion ,packing
22. Grills s Damage , paint,
corrosion
23. Angles S Damage , paint,
corrosion
o4 Bridge mechanism/clarifier 0 Damage , paint,
' mechanism corrosion
25. Cranes, rails S Damage - paint,
corrosion
26. Stair cases @] Damage - paint,
corrosion
. Damage , paint,
27. Ladders/handrails O .
corrosion
. Damage , paint,
28. Fabricated ducts S ;
corrosion
. Damage , paint,
29. Isolation Gates @) X
corrosion
30. Fabricated boxes/panels S Damage - paint,
corrosion
Mechanical components like valves, fittings, cables glands, spares etc.)
31. Valves S Damage , packing
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SPECIFICATION NO. PE-TS-412-501-A101

Sl. No. Description of the equipment Type of Check for Remarks
Storage
32. Fittings S Damage , packing Provide end
cap
33. Cable glands C Damage , packing
34. Tools & tackles C Damage , packing
35. Nut , bolts, washers, C Damage , packing
36. Gasket & Packings C Damage , packing
37, Copper tubes c Damage , packing, Provide end
corrosion cap
38. SS tubing C Damage , packing (F:’argwde end
Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.)
30. Pumps S Damage , packing, ShafF
corrosion rotation
40. Blowers/Compressors S Damage , packing, Shaf.t
corrosion rotation
41. Agitators/stirrers/radial launders C Damage - packing, Shaf.t
corrosion rotation
42 Rollers for chlorine tonner c Damage , packing,
' mounting corrosion
43. Centrifuge S Damage , packing,
44, Gear box C Damage , packing,
corrosion
45, Bearings C Damage - packing,
corrosion
46. Fans s Damage , packing,
corrosion
47. Dosing skids S Damage , packing,
corrosion
. Damage , packing,
48. Pump assemblies S .
corrosion
49. Air washers( INTERNALS) S Damage , packing
50. Air conditioners ( split) C Damage , packing
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SPECIFICATION NO. PE-TS-412-501-A101

Sl. No. Description of the equipment ;{:;;: Check for Remarks
51. Elevators( CONTAINERIZED) 0 S:r’:;?:n’ packing,
52. Chillers/VA machines S Damage , packing
53. Air handling Unit/Package unit S Damage , packing
54. Chlorinators & Evaporators C Damage , packing
55. Ejectors C Damage , packing
56. Electrolyser C Damage , packing

Miscellaneous items

like chain pulley blocks, hoists etc.

57. Chain pulley blocks S Damage, Packing

58. Electric hoists S Damage, Packing

59. Fire extinguishers C Damage, expiry date

60. Fork Lift Truck S Damage, Packing

61. Hydraulic Mobile Crane (0] Damage, Packing

62. Mobile Pick Up & Carry Crane (0] Damage, Packing

63. Motor boats O Damage, Packing

64. Safety showers S Damage, Packing

65. Diffusers/dampers S Damage, Packing

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)

Store in
canes/
storage

66. Hydro Chloric Acid (HCI) tank in Date of production/ hazar'dous
dyke leakage/fumes chemical
area
Store in
canes/
storage

67, Sulphuric acid (H,SO, ) tank in Date of production/ hazarFious
dyke leakage/fumes chemical
area
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SPECIFICATION NO. PE-TS-412-501-A101

SI. No. Des_c ription of the Type of Check for Remarks
equipment Storage
Store in canes/ hazardous
storage tank in | Date of production/ chemical
68. Sodium hydroxide (NaOH) | dyke area leakage/ fumes/ ,breather to be
breather checked for air
ingress
hazardous
chemical ,self-life
. . To be stored Date of production/ normally 15-30
69. Sodium hypo chiorite under shed leakage/ fumes days after which
strength of
chemical decays
Store in closed
20. Ammonia S Date of production/ storage tanks,
leakage/ fumes hazardous
chemical
71 CW treatment chemicals S Date .of production , Store in closed
Self-life canes
79 RO/UF cleaning chemicals | S Date .of production , Store in closed
Self-life canes
73, Lime c Damage to packing , Pr.event moisture,
seepage rain
. . Prevent moisture,
74. Alum bricks C Damage to packing cain
Store in closed
75. Poly electrolyte S storage tanks
Laboratory chemicals( Damage, Packing self-
76. C .
powder) life
Laboratory chemicals( Damage, Packing self-
77. L C .
liquid) life
78. Lubrication oils C Leakage
79. Paints S Leakage ,air tightness
80. Sand 0] Damage of packing No hooks
81 Salt (NaCl) c Damage of packing, Pr.event moisture,
water ingress rain
82. Anthracite S Damage of packing
83. Activated carbon S Damage of packing
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SPECIFICATION NO. PE-TS-412-501-A101

Sl. No. Des_c ription of the Type of Check for Remarks
equipment Storage
84. Thermal insulation S Damage of packing
. Prevent moisture,
85. Cement C Damage of packing rain
86. Gravels O Damage of packing
Refer
87. ION exchange resins C Damage , packing manufacturer
guidelines
Refer
88. RO membranes C Damage , packing manufacturer
guidelines
Refer
89. UF membranes C Damage , packing manufacturer
guidelines
Refer
90. Cleaning chemicals C Damage , packing manufacturer
guidelines
Chemicals for : Refer
91. o C Damage , packing manufacturer
analysers/calibration -
guidelines
Electrical and C & | items (motors, cables etc.)
92. Motors C Damage , packing
93. Cable drums @) Damage
94, i;ntrol Panel /control desk, UPS S Damage, Packing
95. Instruments( gauges/analysers) C Damage

Special items

As per Manufacturer’s item, like Hydrogen cylinders,
Ozonator, Analyser, Chlorine dioxide generators etc.
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5. CONCLUSION

Concerned storage agency at site should make sure that loss in equipment performance
and wear & tear are minimised through proper storage and preservation. The above are
broad guidelines and cover major equipment / materials. However specific storage
practices shall be followed as per manufacturer recommendation. All the necessary
measures even in addition to the ones mentioned above, if found necessary, should be

taken to achieve the objective.
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Figure — 1 — PLATE STACKING ARRANGEMENT
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Figure — 2 — STRUCTURAL STEEL STACKING ARRANGEMENT
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TITLE SPECIFICATION NO.

PE-TS-412-501-A101

Date Feb’17

TTTZ a7 2X660 MW SEZ ENNORE STPP
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IlI
UPTO 50T CAPACITY

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

SECTION-III

DOCUMENTS TO BE SUBMITTED ALONG WITH BID
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TITLE SPECIFICATION NO. PE-TS-412-501-A101
2X660 MW SEZ ENNORE STPP

DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IlI Date Feb’17
UPTO 50T CAPACITY '

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

DRAWINGS / DOCUMENTS TO BE SUBMITTED WITH THE BID

Bidder shall submit the following drawings / documents along with their bid

a)
d)

c)

d)

e)

f)
o))

Signed and Stamped copy of Compliance cum Confirmation Certificate

Electrical load list, duly signed and stamped

Deviation schedule with reference to specific clauses of the specification along with
reason for such deviation in the format given under Section-Ill. In case of no deviation,
bidder to mention “No deviation” on signed and stamped copy of Deviation sheet.

Un priced copy of price format indicating quoted/ not applicable against each row
/column along with cost of withdrawal / price implication format for deviations.
Signed and stamped copy of Supply price percentage break-up (enclosed with section-

IA)
Signed and stamped copy of Crane Clearance Diagram

Copy of pre-bid clarifications ( if any).

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 WILLNOT BE CONSIDERED FOR
BID EVALUATION.
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TITLE SPECIFICATION NO. PE-TS-412-501-A101

2X660 MW SEZ ENNORE STPP

DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IlI Date Feb’17
UPTO 50T CAPACITY '

COMPLIANCE CUM CONFIRMATION CERTIFICATE

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)

b)

c)

d)

e)

9)
h)

)

k)

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.

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’.

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.

All drawings/ data-sheets / calculations etc. submitted along with the offer shall not be taken
cognizance

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. 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.

The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same included in
the base price itself.

All sub vendors shall be subject to BHEL / CUSTOMER approval in the event of order.

Guarantee for plant/equipment shall be as per relevant clause of GCC / SCC / Other Commercial
Terms & Conditions.

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 within the scope of work as tender specification.
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

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.

As built drawings shall be submitted as and when required during the project execution.
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PE-TS-412-501-A101

Date Feb’17

TITLE SPECIFICATION NO.
2X660 MW SEZ ENNORE STPP
DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section IlI
UPTO 50T CAPACITY
COMPLIANCE CUM CONFIRMATION CERTIFICATE

[) 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.

m) 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.

n) 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.

0) 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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SPECIFICATION NO.
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§ g5 7
H”[l DOUBLE GIRDER EOT CRANE FOR REV 1
BFP & SEA WATER INTAKE PUMP HOUSE Section Il Date Feb’17
UPTO 50T CAPACITY '
PRE-BID CLARIFICATION SCHEDULE
PRE-BID CLARIFICATION SCHEDULE
S. No. Section/Clause Statement of the referred Clarification Required
/Page No. clause

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.
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NAME:

DESIGNATION:

COMPANY:

DATE:
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