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INTENT OF SPECIFICATION

1.1 This specification includes, but not limited to design, engineering, manufacture, inspection and testing at
vendor's/ sub-vendor's works, painting, forwarding, proper packing and shipment and delivery at site as
required on FOR site basis, performance and guarantee testing at vendor’s works (as mentioned elsewhere
in the specification) of Electric Hoist as per details in different sections / volumes of this specification for
1X800 MW GSECL WANAKBORI.

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 of Electric Hoist & its accessories

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

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

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

1.6 While all efforts have been made to make the specification requirement complete & unambiguous, it shall be
bidders’ responsibility to ask for missing information, ensure completeness of specification, to bring out any
contradictory / conflicting requirement in different sections of the specification and within a section itself to the
notice of BHEL and to seek any clarification on specification requirement in the format enclosed under Vol-ll|
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.

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, Section - C shall prevail over section — D, however
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.
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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://124.124.36.198/wrenchwebaccess/login.aspx).
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Gujarat State Electricity Corporation Lid

1x800 MW Supercritical Thermai Power Project

" 1.00.00

2.00.00

3.00.00

4.00.00.

PROJECT SYNOPSIS AND GENERAL I_NFO_RMAT'!ON o

INTRODUCTION

The proposed 1x800 MW Supercritical Thermal Power Project would be set
up by Gujarat State Electricity Corporation Limited (GSECL) at Kheda district
of Gujarat.

The Bidder shall acquaint himself by a visit to the site, if felt necessary, with
the conditions prevailing at site before submission of the bid. The information
given here in under Is for general guidance and shall not be contractually
binding on the Owner. All relevant site data finformation as may be necessary
shall have to be obtained /collected by the Bidder.

APPROACH TO SiTE

The proposed site is located in Kheda district about 13 kilometers from the
nearest commerclal fown of Balasinor & 10 kilometers from Sevalia town.
The National Highway, NH-08, connecting Dakor — Godhra is about 10
kilometers from the site. The State Highway SH — 59 connecting Balasinor —
Sevalia is about 2 Kilometers from the site. Nearest railway station to the
existing site is Sevalia, locafed about 8 kilometers from the site on Anand —
Godhara main broad gauge line of Western Railway.

Nearby Air Ports are Ahmedabad at a distance of about 110 kilometers from
the site and Vadodara at a distance of about 85 kilometers from the site.

LAND

The proposed extension unit will be developed in the existing Wanakbori
Thermal Power Station and will be located north east side of the existing plot in
the Kheda District of Gujarat. The land of the proposed plant will be filled in
upto a desired level. Existing Ash Pond/ Dyke area will be utilized for the
extension unit,

SOURCE OF COAL

Indian coal would be sourced from captive mines Machha Kata in Talcher,
State — Orissa which are situated about 1800 Kms from the project site.
GSECL will arrange for transportation of the coal required for the extension
unit from these captive mines by the existing-railway facilities for delivery of
coa! supply to the Wanakbori power station.
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;}x *  Gujarat State Electricity Corperation Lid
S ~ 1xB00 MW Supercritical Thermal Power Project -

. 5.00.00 ' SOURCE OF WATER

,-/ V . .
. 3 -~ The water required for the new unit shall be obtained from River Mahi, flowing
‘ ) B S by the side of the existing Wanakbori Power Station. ‘

~ One (1) new jackwell will be installed on Mahi river for supply of water for new
‘,,_)‘ plant. In addition, existing Canal Water and Jackwell Water will have

o interconnection with new plant fo cater plant water requirement of new plant.

© 6.00.00 ASH DISPOSAL AREA

Existing Ash Pond / Dyke area will be utilized for the extension unit. Fly ash
Sy silos will be located outside piant boundary walt (but within GSECL land) in
- the vicinity of the Ash Dyke area.

o 7.00.00 SALIENT DESIGN DATA
o 7.0%1.00 Meteorological data of site is given below:-
! Elevation above MSL : 72M
: \ Max. daily average temp : 34°C
N Min. daily average temp : 11.7 °C
> Max. Ambient air temp. (daily) : 34°C
) Max. Ambient air temp. {yearly) . 30°C
- ) Max. Ambient air temp. : 42°C
) B Wet bulb temperature S 28°C
L 1‘ : Relative Humidity : RH varies within a range from
) 50% to 95%.
Average anaual rainfall : 750 mm

[Metrological data of Vadodara is attached for reference].
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N Gujarat State Electricity Corporation Ltd
1x800 MW Supercritical Thermal Power Project
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Seismic Location

The project site lies in zone Il as defined in IS: 1893 (Part 1)-2002. All the structures shall
be designed complying with the requirements specified in 1S: 1893 (Part-1) -2002 and
(Part-4) - 2005.

Wind Pressure

Wind force on structures has been considered as per the provisions of IS: 875 (part-3)-
1987. The basic wind speed of 39 m/sec at height of 10m above the ground level and
wind assumed to blow in any direction and the most unfavorable condition shall be
considered for design.

15 of 142



PEM-6666-0

SPECIFICATION NO. PE-TS-408-563-A201
TECHNICAL SPECIFICATION FOR VOLUME - IIB
BHEH ELECTRIC HOIST SECTION — C-1
1 X 800 MW WANAKBORI TPP Rev 00 March 2016
Page 1 of 6
VOLUME - IIB
SECTION - C1

SPECIFIC TECHNICAL REQUIREMENTS
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TITLE SPECIFICATION NO. PE-TS- 408-563-A201

TECHNICAL SPECIFICATION FOR VOLUME II-B
HHE WIRE ROPE ELECTRIC HOIST SECTION - C -1
1X800 MW WANAKBORI TPS, REV No.: 00 DATE: March 2016
SHEET 1 OF 3
1.0.0 SCOPE OF WORK
1.1.0 SUPPLIES
1.1.1 Equipment and services to be furnished by the bidder for the WIRE ROPE ELECTRIC
HOIST with accessories. Any equipment / accessories not specified in the speci-
fication but required to make the hoist units complete and efficient shall also be under
the bidder's scope of work.
Each hoist shall include all necessary items but shall not be limited to the following: -
1. Travelling Trolley
2. Hoisting mechanism (motor and gear box, wire rope, load hook and hook block)
3. Electrical equipment (control panel, motor, limit switches, VVVFD for Hoisting
motion, pendant )
4. Flexible trailing cable for motor, brake, limit switches, etc.
5. Painting of hoist.
6. Power supply thru’ DSL including current collector, brackets etc.
7. O & M Manual, drawings and documents.
8. Testing of hoist
9. Lubricants
10.  Main isolating switch/MCCB (with earth fault protection) and power cable from
1.5 M above ground / operating floor to down shop lead.
11.  Any equipment / accessories not specified here but required to make the
equipment complete and efficient shall be under bidder’s scope of work.
12. Commissioning spares
13. Mandatory Spares
1.1.2 Maintenance Tools and Tackles

One (1) complete unused new set of maintenance tools, tackles and accessories
along with detailed instructions and maintenance manual shall be supplied. Tools
shall be of suitable sizes for maintenance of electric hoist of each type and
capacity. 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, specially protected against rusting. The

following shall be provided as minimum requirement:




PEM-6666-0

TITLE SPECIFICATION NO. PE-TS- 408-563-A201
TECHNICAL SPECIFICATION FOR VOLUME II-B
HHE WIRE ROPE ELECTRIC HOIST SECTION - C -1
1X800 MW WANAKBORI TPS, REV No.: 00 DATE: March 2016
SHEET 2 OF 3
S-No. Description Qty.
1 Complete set of ring spanners 1 Set**
(Indicate the sizes offered)
2 Complete set of screwdrivers 1 Set**
(Indicate the sizes)
3 Adjustable Spanner 1 No.
4 Insulated plier 1 No.
5 Grease gun 1 No.
6. Oil gun 1 No.
7 Line tester 1 No.
8 Any other tool and tackle.
(**) — Set shall comprise of complete range of spanners suiting requirement for
various capacities of electric hoists.
Note: - Bidder to include additional tool, if required over and above specified.
1.2.0 Services to be provided by the bidder
1.2.1. Packing and forwarding and transportation to site.
1.2.2. Erection and commissioning procedure shall be submitted by successful bidder for
carrying out the erection and commissioning at site by customer.
1.3.0. Inspection and Testing
As per enclosed BHEL standard quality plan / Customer approved QAP. Prime
inspection agency shall be BHEL/End Customer Equipment supplied shall be strictly in
accordance with nomenclature & technical specification Any additional testing
requirement/ CHP(Customer Hold Point) at any stage of inspection deemed necessary
by Customer/BHEL during detailed engineering shall be carried out without any
commercial or technical implication.
1.4.0. Drawing / design document for submission
As per Volume lIl.
2.0.0. Works Excluded
2.1.0  Supply of monorail.
2.2.0 Purchaser shall provide single point 415V, 3 phase, and 50Hz power feeder at any

point of the bay or in the middle of the bay. Vendor shall provide Main isolating
switch/MCCB (with earth fault protection) and power cable from 1.5 M above ground /

operating floor to down shop lead.
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TITLE SPECIFICATION NO. PE-TS- 408-563-A201

TECHNICAL SPECIFICATION FOR VOLUME 1I-B
WIRE ROPE ELECTRIC HOIST SECTION - C -1
1X800 MW WANAKBORI TPS, REV No.: 00 | DATE: March 2016

SHEET 3 OF 3

3.0.0.

4.0.0.

5.0.0.

6.0.0

7.0.0

Any other supply required by the bidder shall be arranged by the bidder himself, using
suitable transformer as per the specification.

Deviations

If the offer submitted has any deviation from the technical stipulations in the tender
document, bidder shall tabulate the same in the “Deviation format” 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. If
there are no deviations from the tender document, bidder shall indicate “NO
DEVIATION” in the Deviation Format attached with unpriced bid (also attached in
Volume-lIIl).

Demonstration Guarantee

Refer Customer specification in Volume Il B, Section-C.

Hoist along with its drives, controls and other accessories shall be guaranteed 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 hoist with associated accessories as a single unit. If the shop
performance tests indicate the failure of any of the components to achieve the
guaranteed performance, the deficiency shall be made good at bidder’s cost.
Performance tests shall be carried out each time after the rectification /modification is
carried out.

Make of Sub - Vendor items

The make of bought out items shall be considered as per Annexure-lll, section C-3,
Volume II-B of the specification.

Packing

Refer General Technical Requirement.

Painting

Refer annexure —Il “Painting Requirements” in Volume-IIB, Section-C-3.
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TITLE DATA SHEET - A

SPECIFICATION NO. PE-TS-408-563-A201

Fiiariliai ELECTRIC HOIST WITH ELECTRICALLY OPERATED TROLLEY | VOLUME 1B
1X800 MW WANAKBORI TPS SECTION - C-1
Hﬂ[l REV 00 DATE MARCH 2016
SHEET 1 OF 3
Sl.no | DESCRIPTION TECHNICAL PARTICULARS
1.0 Type Steel wire electric hoist with electrically operated trolley
2.0 Scope (Qty., Capacity, Lift, Refer the Annexure 1.
Travel Length)
3.0 Type of service Indoor
4.0 Overload test 125% of SWL
5.0 Design Ambient temperature 50° C
6.0 General Design As per IS: 3938 / 1983 or latest, Class-II duty
7.0 Operating speed
71 Hoisting speed 3 Mtr per min. with creep speed 10% of main speed(Through VVVF)
7.2 Trolley speed 15 Mtrs per min.
8.0 Type of transmission Through Electric motor and gear box.
9.0 Wire Rope Ultimate strength-180Kg/mm2
9.1 Construction / core 6 x36 construction, steel core/ Fibre core
9.2 Code 1S:2266
9.3 Number of falls Min. 4
9.4 Factor of safety Not less than 5
10.0 | Load Hook and block NORMALISED HOOK ONLY
10.1 | Type of load hook Forged steel to IS 15560 C shank, swiveling type with safety
Latch and pin
10.2 | Load hook Code IS: 15560
10.3 | Load hook Material Alloy steel/carbon steel as per 1S:15560
10.4 | Hook suspension Thrust bearing
10.5 | Material of block suspension Fabricated from steel plate, Material: I1S: 2062
11.0 | Gearing
111 | Type Spur / Helical, hardened and tempered with machine cut
teeth
11.2 | Gear material Forged steel as per IS 3938
11.3 | Lubrication Qil splash/ grease lubricated
11.4 | Bearing type Antifriction Ball / Roller
12.0 | Trolley drive
12.1 | Wheel Single flange taper thread
12.2 | Wheel conform to (Std. / code) IS: 3938
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TITLE DATA SHEET - A

SPECIFICATION NO. PE-TS-408-563-A201

Fiiariliai ELECTRIC HOIST WITH ELECTRICALLY OPERATED TROLLEY | VOLUME 1B
1X800 MW WANAKBORI TPS SECTION - C-1
H#[l REV 00 DATE MARCH 2016
SHEET 2 OF 3

12.3 | Wheel material Heat treated carbon steel/ low alloy steel

12.4 | Bearing type Antifriction Ball / Roller

12.5 | Trolley type Rolled structural steel with side plates extended beyond
wheel flanges to protect wheels.

12.6 | Hardness Max hardness 200 BHN

13.0 | SHEAVE

13.1 | Material Fabricated from steel plate. 1S:2062Gr.B/as per 1S:3938

13.2 | Bearing type Antifriction Ball / Roller.

14.0 | BRAKE (HOIST)

141 | Type DC EM brakes disc type

14.2 | Capacity As per IS 3938.

14.3 | Number One number for each motor.

15.0 | BRAKE (TROLLEY)

15.1 | Type DC EM brakes disc type

15.2 | Capacity As per IS 3938.

15.3 | Number One number for each motor

16.0 | ROPE DRUM

16.1 | Material Seamless steel pipe. ASTM A106 grade B/Fabricated from

MS IS 2062 Gr B

16.2 | Flange / Flangeless Flanged

16.3 | Type of groove Right hand groove or Right hand and left hand groove

17.0 | TYPE OF DSL

17.1 | CT travel Shrouded bus bar Cu/Al conductor type DSL

18.0 | MOTORS

18.1 | Type Sq. Cage induction, TEFC, S4 duty, 40% CDF.

18.2 | Number of start 150 starts / hr,

18.3 | Voltage , Phase and 415V +10%, 3 phase, 50 Hzt5

Frequency

18.4 | Class of insulation Class “F” and temperature rise limited to class B.

18.5 | Type of enclosure TEFC

18.6 | Degree of protection provided IP-55

for enclosure

18.7 | Margin Motor rating will be calculated keeping margin of at least 15%
Over the maximum power requirement in the duty condition
Specified
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TITLE DATA SHEET - A

SPECIFICATION NO. PE-TS-408-563-A201

Fiiariliai ELECTRIC HOIST WITH ELECTRICALLY OPERATED TROLLEY | VOLUME 1B
1X800 MW WANAKBORI TPS SECTION - C-1
H ﬂ [ l REV 00 DATE MARCH 2016
SHEET 3 OF 3
LIMIT SWITCHES | Hoisting Trolley
19.1 | Type 2nos.Snap action, | One (1) no. two way limit switch
self
actuating type
20.0 | Control panel * 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.
* Degree of protection shall be IP 54.
* Power on indicating lamps shall be provided
* Panel illumination lamps operated by door switch.
* 2 nos earthing terminals on panel.
* 20 % spares terminals ( clip on type) shall be provided.
* Power and control terminals ( clip on type) shall be on
separate channels.
* Gland plate thickness shall be minimum 3mm.
* Gland plate shall be double brass compression type.
20.1 | Qty 1 No.
21.0 | Pendent Push buttons Up /down / forward / Reverse push buttons. With indicating
lamps
22.0 | Emergency stop push button Provided.(Mushroom head)
23.0 | Cables As per cl. n0.5.14.10 page 32 of 142
24.0 | Control Voltage 110V
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VOLUME : IIJ
SECTION-III

MISCELLANEOUS HOISTS

1.00.00GENERAL INFORMATION

1.01.00

1.02.00

2.00.00

2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

2.06.00

3.00.00

The hoists will be used for erection and maintenance of various equipment in
different buildings.

Hoists are divided into two separate groups - (a) Hand operated and (b) Electric
operated.

CODES AND STANDARDS

The design, manufacture and testing of the equipment covered under this

specification shall conform to the latest editions of the following Indian
Standards:

IS : 3832 : Specification for Hand Operated Chain Pulley-blocks.

IS : 807 : Code of Practice for Design, Manufacture, Erection
and Testing (Structural Portion) of Cranes and
Hoists.

IS : 6216 : Short link Chain, Grade T(8) for Pulley-blocks & other
Lifting Appliances.

IS : 4164 : Lifting ‘C’ Hooks with Eye Capacity upto 25 tonnes.

IS : 2429 (part-l) Non-calibrated Load Chain for Lifting Purposes.

IS : 3938 : Specification for Electric Wire Rope Hoists. and
other Indian Standards referred to in the above
standards.

SCOPE OF WORK

3.01.00Hoists shall be provided in all areas where any equipment/component weighing above

500 kg is installed and needs to be handled for maintenance purposes. Number
of monorail beams shall be such that the centre line of the hoist and the centre
line of equipment to be handled shall be not more than 500 mm.

3.01.01 The location and no. of hoists is to be finalised during detailed engineering.
Final arrangement is subject to approval of Owner/Consultant.
DEVELOPMENT CONSULTANTS VlI-J/Sec-3 : 1
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3.01.03 Chain Pulley blocks of following capacities and numbers :
Capacity Nos.
1 10
3 10
5
10
3.02.00 All drive motors and driving gears as necessary.
3.03.00 Limit switches for electrical hoist as necessary.
3.04.00 Trailing cable with all supporting fixtures as necessary for electric hoists.
3.05.00 Pendent control station with all accessories for electric hoists.
3.06.00 Lifting lug, eye bolts etc., for handling hoist parts.
3.07.00 Protection guard as specified.
3.08.00 Lifting hook block assembly for hoists.
4.00.00 SPECIFIC DESIGN REQUIREMENTS
4.01.00
4.01.01 Capacity of each hall be 1.2 times the maximum working load.
4.01.02 Hoists of capacity upto 5 tones sha manual hoists.
Hoists of capacity above 5 tones shall be electric
4.02.00 ort for Mechanical Hoists
4.02.01 Hoisting
Hoisting effort for hoists.upto 3 tones capacity shall not be more than 20 kg.
Hoisting effort for hoists above es capacity shall not be more than 25 kg
4.02.02 Trolley Motion
Effort for trolley motion for hoists upto 3 tones capaci all not be more than
15 kg.
Effort for trolley motion for hoists above 3 tones capacity shall not ore
than 20 Kg.
DEVELOPMENT CONSULTANTS VlI-J/Sec-3 : 2

(K9213R-EPC-SPC-001-Vol-ll-J-Sec-3.doc)

28 of 142



Gujarat State Electricity Corporation Ltd EPC Bid Document

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

4.02.03 For Electric operated hoist both hoisting and trolley motion shall be motor
operated.

4.03.00 Lift

4.03.01 Lift above operating floor
Highest position of the hook shall be such that during operation of hoists, the
vertical distance between bottom of any equipment handled and top of any
permanent structure or equipment in the operating area shall be at least one
metre.

4.03.02 Approach below operating floor
To be decided by the Bidder for safe and reliable handling of any equipment
above half ton below the operating floor.

4.04.00 Length of Monorail Hoist
To be decided by the Bidder depending on the floor and machine layout. The
horizontal distance between the centre line of the hoist and centre line of any
installed equipment in its operating shall not be more than half metre.

5.00.00 DESIGN AND CONSTRUCTION

5.01.00 All parts requiring replacement or lubrication shall be easily accessible without
the need for dismantling of other equipment and structures.

Robust construction and ample rating merging which experience has shown to
be necessary shall be ensured throughout manufacture.

5.02.00 All components of hoists of identical capacity and duty shall be
interchangeable. The hoists of identical capacity and duty shall be identical in
all respects unless otherwise required. The hoist design shall be such that
these can be quickly removed from one monorail beam and fixed on another
beam without disassembling major components.

5.03.00 All machinery and equipment included under this specification must be
equipped with safety devices and clearances to comply with recognized
standards and specification requirements.

5.04.00 Cast iron parts wherever used, shall conform to 1S:210 - FG 260. Also no wood
or other combustible materials shall be used.

5.05.00 Defects in material like fractures, cracks, blowholes, laminations, pitting etc. are
not allowed. Rectifications of any such flaw is permissible only with the approval
of the Purchaser.

5.06.00 Each hoist shall be permanently and legibly stamped with the tag number,
manufacturer's name, safe working load, grade of load chain (where
applicable), range of lift etc.

DEVELOPMENT CONSULTANTS VII-J/Sec-3 : 3
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5.07.00

5.08.00

5.09.00

5.10.00

5.10.01

5.10.02

5.10.03

5.11.00

5.11.01

5.11.02

5.11.03

5.11.04

5.11.05

Load chain icable) shall be of grade T(8) as per 1S:6216 and Hand
chain shall be as per 1S:2429 (Part-

Wheels in trolley unit travel shall be single flanged with straight/tapper/barrel
shaped tread to suit the monorail. Wheels should be preferably of forged steel
construction. Material of construction for wheels of traversing block and hoist
gear for hoist used in hazardous areas shall be of non-ferrous material to avoid
spark during operation.

All gears shall be hardened and tempered steel with machine out teeth.

oist (Manually Operated)

conform to and 1S:3832. The load hook shall be swievelling

type fitted with.a locking device.

b) The pulley blockshshall be fitted with an automatic mechanical load
brake to prevent selfQwering of load in all working positions. The load
brake shall also allows_smooth lowering of load without serious
overheating.

c) All manually operated hoists,
suspended type.

less stated otherwise, shall be trolley

The trolley of hoists shall be manually operated.
The hoists shall be of Mechanism class 2 as per 1S:3832.

Electric Hoist

Electric hoist shall be electric wire rope trolley suspended type. The design,
operation, testing of electric hoist shall conform to 1S:3938 (Specification for

electric wire rope hoist).

Minimum speed for hoisting shall be 3 m/min. and that of for trolley motion shall
be 15 m/min.

Lifting hook shall conform to 1IS-15560 as applicable.

Wire rope for hoists shall conform to 1S-2266.

Electro-mechanical brakes of fail to safety type shall be provided for hoist
motion as well as per trolley motion for electrically driven trolley. Load brake
shall allow smooth lowering of load and arrangement shall be such as it can not
be released accidentally. Capacity of brake and other relevant data shall
conform to 1S:3938.

The trolley of the hoists shall be electrically driven.

DEVELOPMENT CONSULTANTS VlI-J/Sec-3 : 4
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5.11.06

For other components of hoist such as rope, sheave, drum, bearings, gears etc.
stipulations of I1S: 3938 shall be followed.

5.11.07 Motor shall be rated for duty S4. Service class of motor shall be M5  as per
I1S:3177. Conditions given in 1S:3938 for hoist motor shall be followed over and
above the specification of electric motor in Volume II-F. In case of any
contradiction of the aforesaid standard and the motor specification, the
conditions which are more stringent shall be considered. All the motors shall be
suitable for reversing, frequent starting and braking. Motors shall be provided
with suitable space heating arrangement.

5.11.08 Hoist shall be designed so that remote control can be effected by means of
pendant push button switch from the operating floor. Operation, arrangement
etc. of pendant push button switch shall conform to 1S:3938.

5.11.10 The hoists shall be of mechanism class 2 as per 1S-3938.

5.12.00 Ball and roller bearings of reputed make shall be used throughout.

5.13.00 Suitable lubrication system shall be provided for all gear drives.

5.14.00 Other Electrical ltems

5.14.01 The cross conductor on monorail for power supply to the hoist shall be of
festoon type flexible insulated cable conductors. All fixtures and accessories
shall be provided by the Bidder for this purpose.

5.14.02 Necessary insulators, supports, clamps and all other accessories shall be
provided as per standard design.

5.14.03 Each hoist shall be provided with a starter panel with protective relays.

5.14.04 One main isolating switch shall be used to cut-off the supply to the hoist
assembly.

5.14.05 One main electro-magnetic contactor together with magnetic overload relay
(hand reset) for each motor circuit shall be housed in the protection panel.

5.14.06 The operation of overload relay shall interrupt the main magnetic contactor.

5.14.07 Adequate short circuit protection shall be provided for main and individual
circuits.

5.14.08 415V + 10%, 3 Phase, 4 Wire, 50 Hz + 5%, power supply for the hoist shall be
arranged through switchfuse unit mounted at standing height at a convenient
location near each hoist. The above switch fuse unit and the connecting cables
between switch fuse unit and the cross conductor are included within the scope
of this specification.

DEVELOPMENT CONSULTANTS V lI-J/Sec-3 : 5
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5.14.09

5.14.10

5.14.11

5.14.12

5.15.00

6.00.00

6.01.00

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

Transformers to step down the voltage and rectifiers as necessary shall be
provided by the Bidder.

All external and internal power, control and auxiliary circuit wiring of the
electrical drive and accessories and panels shall be provided. The wiring shall
be done with 1100 V grade PVC insulated stranded aluminium conductor cable
of suitable size not less than 2.5 sq.mm nominal equivalent copper area of
cross-section. All control and auxiliary circuit wiring shall be done with 1100 V
grade PVC insulated, 2.5 sq.mm stranded copper conductor. Control wire
terminations to the panels shall be made with compression type connectors.
Multiway terminal blocks shall be furnished for terminating panel wiring and
outgoing cable.

The hoist structure, motor frame and metal cases of all electrical equipment
including metal conduit shall be effectively connected to earth. All grounding
materials shall be supplied under this specification to grounding risers.

Single speed control shall be used for both hoist and trolley travel in each
direction of motion.

Final painting at manufacturer's works, shall be provided by the Bidder.

INSPECTION AND TESTING

The manufacturer shall conduct all tests required to ensure that the equipment
furnished shall conform to the requirements of the specification and in
compliance with the requirements of the latest edition of 1S:3832 or equivalent
standards for manually operated hoists and shall be as per 1S:3938 for
electrically operated hoist.

DRAWINGS, DATA AND INFORMATION

General arrangement drawings incorporating all dimensions information on
head rooms, lift, wheel loads, hook suspension arrangement and other relevant
data for all the hoists.

For Mandatory Spares, Spares required for erection and commissioning,
Recommended Spares, Special Tools And Tackles, fixtures etc., as required
for regular operation and maintenance of the equipment offered and supply of
first charge of lubricating oil, inhibitor oil and also adequate quantity of the
consumables, please refer Technical Specification Volume-II A.

Design calculation for selection of electric motor capacities for electric hoist.

Complete list of location, number and capacity of hoists provided.

DEVELOPMENT CONSULTANTS VI-J/Sec-3: 6
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

2.00.00

2.01.00

GENERAL TECHNICAL REQUIREMENTS (AS APPLICABLE)

CODES AND STANDARDS

Except where otherwise specified, the Plant shall comply with the appropriate
Indian Standard or an agreed internationally accepted Standard Specification
as listed in the annexure to this Section and mentioned in detailed
specifications, each incorporating the latest revisions at the time of tendering.
Where no internationally accepted standard is applicable, the Bidder shall give
all particulars and details as necessary; to enable the Owner to identify all of
the Plant in the same detail as would be possible had there been a Standard
Specification.

Where the Bidder proposes alternative codes or standards he shall include in
his tender one copy (in English) of each Standard Specification to which
materials offered shall comply. In such case, the adopted alternative standard
shall be equivalent or superior to the standards mentioned in the specification.

The plant will be designed in compliance with applicable National and
International Codes and Standards such as ASME, ASTM, DIN, BS, IEC, IEEE,
IS, etc. Wherever specified or required the Plant shall conform to various
statutory regulations such as Indian Boiler Regulations, Indian Explosives Act,
Indian Factories Act, Indian Electricity Act, Environmental Regulations, etc.
Wherever required, approval for the plant supplied under the specification from
statutory authorities shall be the responsibility of the Contractor.

In the event of any conflict between the codes and standards referred above,
and the requirements of this specification, the requirements, which are more
stringent, shall govern.

All latest codes & standards shall be considered upto the base date. The base
date to be considered for codes and standards is fifteen (15) days prior to
opening of price bid.

Successful Bidder to furnish two (2) sets of latest International Codes and
Standards which have been used for their plants, equipments and system. IS
Codes, ASME codes, ASTM codes need not to be furnished. However,
International Performance Test Codes shall be furnished as applicable.

RESPONSIBILITY FOR DESIGN

The Contractor shall assume full responsibility for the design of the whole and
every portion of the Plant, whether or not the design work was undertaken
specifically in relation to the Contract and whether or not the Contractor was
directly involved in the design work.

DEVELOPMENT CONSULTANTS VIIA/S-4:1
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2.02.00

2.03.00

2.04.00

2.05.00

2.06.00

3.00.00

3.01.00

3.02.00

3.03.00

3.04.00

Notwithstanding the Owner's wish to receive the benefits of new, advanced and
improved technologies, a prime requirement is that all the systems and
components proposed shall have been already adequately developed and shall
have demonstrated good reliability under similar, or more arduous conditions
elsewhere, at least for continuous 2 years in two different power station.

The successful bidder shall have to carry out surge analysis, BFP transient
analysis and other transient condition studies as may be necessary and as
required by the Owner as per proven engineering practice.

Bidder shall comply with the requirements of CPCB and MOEF along with
specification requirements whichever is stringent.

The Bid shall include a detailed discussion on the development status of, and
the reasons for any changes made in proposed systems or components for the
Plant, as compared with similar items previously supplied in other installations
cited by the bidder as reference plants.

The Bidder may also make alternate offers, provided such offers are superior in
his opinion in which case adequate technical information, operating feed back,
etc. are to be enclosed with the offer, to enable the Owner to assess the
superiority and reliability of the alternatives offered. In case of each alternative
offer, its implications on the performance, guaranteed efficiency, auxiliary
power consumptions, etc. shall be clearly brought out to the Owner to make an
overall assessment. In any case, the base offer shall necessarily be in line with
the specifications i.e. Base offer shall be as per the technical specifications and
the same will be considered for techno-commercial evaluation.

NAME PLATES (RATING PLATES)

Instruction plates, name plates or labels shall be permanently attached to each
main and auxiliary item of plant in a conspicuous position. These plates shall
be engraved with the identifying name, type and manufacturers serial number,
together with the loading conditions under which the item of plant has been
designed to operate.

Iltems such as valves, etc. which are subject to hand operation, shall be
provided with nameplates so constructed as to remain clearly legible
throughout the life of the plant giving due consideration to the difficult climatic
conditions to be encountered. Nameplates shall be securely mounted where
they will not be obscured in service by insulation, cladding, actuators or other
equipment. Direction of flow is also to be engraved.

All trade nameplates and labels shall be in English language. All
measurements shall be in M.K.S. Units.

The size and location of nameplates shall be subject to Approval of the
Engineer.

DEVELOPMENT CONSULTANTS VIIA/S-4:2
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4.00.00 SAFETY AND SECURITY
4.01.00 The design shall incorporate every reasonable precaution and provision for the

4.02.00

4.03.00

4.04.00

5.00.00

5.01.00

5.02.00

5.03.00

5.04.00

5.05.00

safety of all personnel and for the safety and security of all persons and
property. The design shall comply with all appropriate statutory regulations
relating to safety. All structures and equipment shall be designed and
constructed to withstand every foreseeable static and dynamic loading
condition, including loading under earthquake conditions, with an adequate
margin of safety.

Ready and safe access with clear head room shall be provided to all parts of
the plant for operation, inspection, cleaning and maintenance.

Escape routes and clear ways shall be provided to allow speedy evacuation of
the plant in the event of fire or explosion, and the plant layout shall allow for
ease of access to all parts of the Works by rescue and fire fighting teams. The
plant layout shall be designed to localise and minimise the effects of any fire or
explosion. The recommendations of NFPA, OSHA, and TAC etc. as necessary
shall be followed in all respects.

The use of corrosive, explosive, toxic or otherwise hazardous materials shall be
kept to a minimum during construction and the design of the plant shall
minimise the requirement for such materials during operation and maintenance.
Where such materials must be used, all necessary precautions shall be taken
in the design, manufacture and layout of equipment to minimise the resulting
hazard, and all equipment necessary for the protection and first-aid treatment
of personnel in the event of accidents shall be provided. Particular attention is
drawn to avoid the use of materials containing asbestos in any form.

GUARDS

Effective guards and fences must be provided to prevent injury to operators
through accident or malpractice.

Mesh guards which allow visual inspection of equipment with the guard in place
are generally preferable. The guards shall be constructed of mesh attached to
a rigid framework of mild steel rod, tube, or angle and the whole galvanised to
prevent loss of strength by rusting or corrosion. The guards shall be designed
to facilitate removal and replacement during maintenance.

All drive belts, couplings, gears, sharp metallic edges and chains must be
safely guarded. Any lubricating nipple requiring attention during normal running
must be positioned where they can be reached without moving the guards.

Guards for couplings and rotating shafts shall be in accordance with BS
5304-1975 or similar approved standard. All rotating shafts and parts of shafts
must be covered.

Suitable fencing shall be provided to enclose all openings or doorways used for
the hoisting and lowering of machinery etc. This fencing must be securely fixed
but quickly detachable when required. A secure hand hold must be provided
on each side of the opening or doorway.

DEVELOPMENT CONSULTANTS VIIA/S-4:3
(K9213R-EPC-SPC-001-Vol-lIA-Sec-4)

35 of 142



Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

6.00.00

LOCATION AND LAYOUT REQUIREMENTS

The majority of plant and equipment (excluding steam generator and some
other auxiliaries) shall all be of indoor installation. A broad list of buildings
housing such equipment is given elsewhere in this specification. Layout should
facilitate access for operation-maintenance and inspection of any one or more
equipment/components at a time without disturbing the operation or installation
of rest of the plant. Further, Bidder should comply with the criteria given under
the various equipment and system specifications as well as those stipulated in
Annexure-Il attached to this section.

Enclosed General Layout and other tender layout drawings show the location of
major installations and auxiliary buildings. The Bidder shall try to retain these
locations as far as practicable. The layout of equipment within the power
house as shown in the tender drawings is indicative. The Bidder may, subject
to Owner's approval alter the same to suit the space requirement of the
equipment offered.

Bidder may give as an alternative his own preferred layout clearly indicating the
advantages and other implications, if any. Such alternative will not be
considered for evaluating the bid, but may be considered with the successful
Bidder if Owner/Engineer finds the proposal more attractive in terms of
techno-economic consideration.

While developing the layout of buildings the following criteria shall be given
effect :

a) The minimum width of clear access corridors around equipment shall be
one (1) meter.

b) Each building shall have an identified vacant space for equipment
unloading and maintenance and preferably a separate bay altogether in
buildings housing heavy equipment. Provision for handling equipment
by monorail hoist and/or overhead crane shall be made as specified.

c) The minimum clear height available between two consecutive floor
slabs shall not be less than five (5) meters. A clear head room of two (2)
meters shall be maintained between the floor and any overhead piping/
cables or other obstruction. Adequate provision for natural ventilation
and illumination shall be made as per good engineering practices.

d) There shall be at least two (2) nos. main access doors, one on either
side of each building, of which one shall be minimum 3 meters wide
with rolling shutters for equipment entry. For multistoried buildings, at
least two (2) nos. regular staircases diagonally opposite to each other
shall be provided connecting all the floors and roof. These minimum
requirements shall be augmented as required depending on the floor
area, statutory requirements and TAC recommendations.

e) All buildings shall have provision for toilet and associated effluent
discharge system together with facility for drinking water. The criteria for
ventilation, fire protection and illumination of building spaces specified
elsewhere in this specification shall be complied with.

DEVELOPMENT CONSULTANTS VIIA/S4: 4
(K9213R-EPC-SPC-001-Vol-lIA-Sec-4)

36 of 142



Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

f) All rail/road crossings for pipe/cable racks shall be done with minimum
7 meters clear headroom. Similarly top cover over underground
pipes/cables shall be minimum one (1) meter. For other detail refer to

Annexure-Il.

g) Cubicle for operating personnel shall be located at safe place near the
equipment.

h) All underground cables in the plant shall be placed in covered

reinforced concrete cable trenches. Pipes shall in general be routed
above ground and on pedestals, and at road crossings, pipe racks shall
be provided. Cable racks / pipe racks shall have hand railings in
walkways on both sides at appropriate heights.

i) Concept of various mechanical and electrical equipment location and
building dimensions as shown in Plot Plan/Floor Plan drawing are to be
adhered to.

However, size of buildings & facilities as stated above, shall be finalized
by EPC Contractor considering the basic design criteria of layout as
indicated in the specification.

7.00.00 OPERATION, MAINTENANCE & AVAILABILITY CONSIDERATIONS

7.01.00 Equipment/works offered shall be designed for high availability, high reliability,
low maintenance and ease of operation & maintenance. The Bidder shall
specifically state the design features incorporated to achieve high degree of
reliability, availability, operability and ease of maintenance. He shall also furnish
details of availability records in plants stated in his experience list.

7.02.00 Ample space for ease of operation and maintenance including equipment
removal, tube bundle/cartridge/rotor pulling etc. shall be provided. All valves,
gates, dampers and other devices shall be located and oriented in such a way
that they are accessible from operating floor levels. Where this cannot be
adhered to, platforms and walkways with access ladders shall be provided to
facilitate operation and maintenance.

7.03.0 Motorised lifting devices, i.e. hoists, chain pulleys, jacks, etc. shall be provided
for handling and carrying out maintenance of any equipment and/or part having
weight in excess of 3000 Kg. Suitable beams, hooks etc. for this purpose shall
be provided in the buildings.

No lifting arrangement is necessary for part having weight less than 500 Kg.
Hoist shall be well protected by environment. Suitable painting and coating
covering hoist at outdoor shall be provided.

Lifting devices like lifting tackles, slings, etc. to be connected to hook of the
hoist/crane shall be provided by the Bidder for lifting the equipment,
accessories covered under this specification.
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7.04.00

8.00.00

8.01.00

8.02.00

8.03.00

9.00.00

9.01.00

9.02.00

9.03.00

9.04.00

9.05.00

All similar parts of the equipment shall be made to gauge and shall be
interchangeable with and shall be made of same material and workmanship as
the corresponding parts of the equipment. Where feasible common
components shall be employed in different pieces of equipment in order to
optimize the spares inventory and utilization.

MATERIALS

In selecting materials of construction of equipment, the Contractor shall pay
particular attention to the atmospheric conditions existing at the Site and the
nature of material/fluid handled. Wherever deviations are taken in respect of
materials specified, the reasons shall be spelt out clearly in the proposal.

All materials shall be new, and shall be of the quality most suited to the
proposed application.

In as far as is possible; materials shall be in accordance with Indian or
international standard specifications and shall be used in accordance with
Indian or international codes of practice. Where such standards or codes of
practice are not available sufficient information shall be provided to allow the
Engineer to assess the suitability of the material for the particular application.

All materials used shall have performed lengthy satisfactory service in similar or
more arduous conditions to those proposed by the Contractor.

All parts which could deteriorate or corrode under the influence of the
atmospheric, meteorological or soil conditions at the Site, or under the
influence of the working conditions shall be suitably and effectively protected so
that such deterioration or corrosion is a minimum over the life of the plant.

LUBRICATION

Provision shall be made for suitable efficient lubrication where necessary to
ensure smooth operation free from undue wear.

Non ferrous capillary tubing shall be used throughout.

Gear boxes and oil baths shall be provided with filling and drain plugs, both of
adequate size. An approved means of oil indication including level switches
and temperature indication shall be provided.

All high speed gears shall be oil bath lubricated. Low speed gears shall be
lubricated by means of soft grease. Removable and accessible drip pans shall
be provided to collect lubricant which may drop from operating parts.

All lubrication points shall be conveniently situated for maintenance purposes. It
must be possible to carry out lubrication from a gangway or landing and without
the removal of guarding or having to insert the hand into it. Where accessibility
to a bearing for oiling purposes would be difficult a method of remote lubrication
shall be fitted.
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9.06.00

10.00.00

10.01.00

10.02.00

10.03.00

11.00.00

11.01.00

11.02.00

11.03.00

11.04.00

11.05.00

The Contractor shall supply grease gun equipment suitable to service each
type of nipple fitted.

LUBRICANTS AND CONTROL FLUIDS

The Contractor shall provide a detailed and comprehensive specification for all
lubricating oils, greases and control fluids required for the entire plant. A
sufficient supply of these shall be provided by the Contractor for initial
commissioning, first fill and till COD of respective units.

The Contractor shall supply a detailed schedule giving the lubricant testing,
cleaning and replacement procedures. All equipment and facilities necessary
for the testing, cleaning and changing of lubricants and control fluids shall be
provided. The Contractor shall endeavor to reduce the varieties and grades of
required lubricants and control fluids to a minimum, matching them where
possible to those already in use in the generating station in order to simplify
procurement and minimise storage requirements. All lubricants and control
fluids shall be of internationally recognised standards and shall be easily
obtainable from a large number of Indian suppliers. Bidder shall also indicate
the equivalent Indian Standard for the above for easy procurement in future.

No lubricant or control fluid shall have toxic or other harmful effects on
personnel or on the environment.

OPERATION AND MAINTENANCE

The plant shall be designed and constructed so that operation and
maintenance manpower requirements are minimised.

The design and layout shall facilitate inspection, cleaning, maintenance and
repair. The importance of continuity of operation is second only to that of safety.

Spare parts for equipment shall be interchangeable with the original
components and, so far as possible, be of common design and manufacture.

All similar standard components/parts of similar standard equipment provided
shall be interchangeable with one another. Further identical equipments shall
be provided for similar duties so that the same are interchangeable with one
another in totality and component wise.

All heavy parts (500 Kg and above) must be provided with a convenient
arrangement for slinging and handling during erection and overhaul. Any item
of plant normally stripped or lifted during periods of maintenance and weighing
one tonne or above, shall be clearly marked with its weight.

On completion of commissioning, a complete set of tools for the maintenance
of the entire plant shall be provided by the Contractor. This shall include all
necessary spanners, special wrenches, extraction equipment and any special
tools reasonably required by the Engineer. Tools used during erection and
commissioning shall not be accepted except with the specific approval of the
Engineer.
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11.06.00 All equipment and major valves should be provided with adequate maintenance
approach and facility.

12.00.00 PLANT LIFE AND MODE OF OPERATION

The complete plant including all the equipment and systems individually and
collectively shall be designed for continuous operation for an economic service
life of thirty (30) years under the prevailing site conditions and for the type of
duty intended.

The critical components of the Steam Generator, Turbine-Generator and
Auxiliary equipment, the life of which is limited by time and temperature
dependent mechanisms such as thermal stress, creep and low cycle fatigue,
are to be designed considering expected (hot, warm and cold) start-up, shut-
down and cyclic load variations.

The allowable stresses shall be reduced so that life expectancy to minimum
2,00,000 hours of operation can be achieved. The Bidder shall discuss this
aspect in his technical proposal.

The unit would be operated on base load with cyclic load variation. The load
variation is expected to be as per schedule depending on power demand.

The expected start-ups should be considered as minimum
(Based on HPT metal temperature)

Cold start-up ( >50 hrs. shutdown) : 20 per year
Warm start-up (between 10 to 50 hrs. of shutdown) : 40 per year
Hot start-up (less than 10 hrs. shutdown) : 180 per year

13.00.00 PACKAGING & 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. While packing all the materials, the limitations
from the point of view of availability of railway wagon sizes in India should be
taken account of. The details of various wagons normally available with Indian
Railways for transportation of heavy equipment shall be considered by the
Bidder. The Contractor shall be responsible for all loss or damage during
transportation, handling and storage due to improper packing.

As per the information available, the dimensions of OD consignment for
transportation of the equipment by rail (if any equipment to be handled through
rail transportation) are as below :

a) Width of the Package : 3.2 Meters
(from centre-line of rails
- 1.6 metres on both sides)

b) Height of the package from rail top 4.47 Meters
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14.00.00

The above indicates the dimensions which can be normally transported on the
wagons without infringement of the "moving gauge". This is however not
indicative of the consignment which can be carried out with infringement of
"moving gauge" duly authorised and approved by the Indian Railways. There
may be difference between the "moving gauge" and the "fixed structure gauge"
and consignments infringing the "moving gauge" can be moved after
investigation regarding possible infringement with the fixed structures. As the
critical fixed structures in each route are different, consignments infringing
moving dimensions have to be individually investigated to select a route and
also determine the restrictions under which such movement is to be carried out.
Such routes selected or other mode of transport envisaged is to be clearly
brought out in the proposal wherever transport of over dimensional equipment
is involved.

Bidder to consider unloading of material delivered through rail transportation,
at near by railway station/site unloading siding. The subsequent
transportation up to project work place shall be considered by road only. All
unloading and handling equipment both at railway station siding and at project
site shall be arranged by the Bidder. Necessary arrangement to be organized
with the railway authority for such purpose shall also be under the scope of
services if the Bidder. Bidder may consider entire material delivered up to site
through rail transportation only.

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.

For imported equipment and material, suitable port facilities may be used in
which case material may be transported from the port by tractor-trailer. Bidder
may consider this aspect.

PROTECTION

Equipment having antifriction or sleeve bearings shall be protected by weather-
tight enclosures. Coated surfaces shall be protected against impact, abrasion,
discoloration and other damages. Surfaces that are damaged shall be
repainted.

Electrical equipment, controls and insulations shall be protected against
moisture and water damages. All external gasket surfaces and flange faces,
couplings, rotating equipment shafts, bearings and like items shall be
thoroughly cleaned and coated with rust preventive compound as specified
above and protected with suitable wood, metal or other substantial type
covering to ensure their full protection. All exposed threaded parts shall be
greased and protected with metallic or other substantial type protectors.
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15.00.00

15.01.00

All piping, tubing and conduit connections on equipment and other equipment
openings shall be closed with rough usage covers or plugs. Female threaded
openings shall be closed with rough usage covers or forged steel plugs. The
closures shall be taped to seal the interior of the equipment. Open ends of
piping, tubing and conduit shall be sealed and taped.

Returnable containers and special shipping devices shall be returned by the
manufacturer's field representative at the Contractor's expense.

PAINTING
General

All exposed metallic surfaces subject to corrosion shall be protected by shop
application of suitable coatings. Surfaces not easily accessible after shop
assembly shall be treated before-hand and protected for life of the equipment.
Surfaces to be finish painted after installation shall be shop painted with at least
two (2) coats of primer. Steel surfaces, which are not to be painted, shall be
coated with suitable rust preventive compound subject to the approval of the
Owner.

All paints shall be used in accordance with the manufacturer's instructions. No
thinners or other substance shall be added to the coating material without the
approval of the Engineer. The quality and vendor of the paints shall require
approval of the Owner.

All paints, when applied in a normal full coat, shall be free from runs, sags,
wrinkles, patchiness, brush marks or other defects.

All primers shall be well marked into the surface, particularly in areas where
pitting is evident, and the first priming coat shall be applied as soon as possible
after cleaning, within four hours maximum. The paint shall be applied by brush,
roller or airless spray, according to the manufacturer's instructions. Spray
painting shall be carried out by operators trained and thoroughly experienced in
the use of the equipment. If the drying interval between successive coats,
which should not exceed one week, has been so long as to endanger the
adhesion of the following coat, the paint already applied shall be lightly rubbed
down with fine abrasive paper before putting on the next coat.

Paint spraying on large surfaces shall not normally be done indoors, except
with the approval of the Engineer. Spray guns shall not be used outdoors in
windy weather or near unprotected surfaces of a contrasting colour and under
no circumstances shall spray guns be used where spray may be carried into or
onto exposed electrical equipment.

Paint containers shall not be opened until required and the paint shall be
mechanically mixed thoroughly before use, and agitated occasionally during
use.

Electrical equipment shall be shop finished with one or more coats of primer
and two coats of high-grade oil resistant enamel. The interior of all panels’
cabinets and enclosures shall be finished with gloss white enamel.
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The Contractor shall furnish sufficient touch-up paint for one complete finish
coat on all exterior factory surfaces of each item of equipment. The touch-up
paint shall be of the same type and colour as the factory applied paint and shall
be carefully packed to avoid damage during shipment. Complete painting
instructions shall be furnished.

Shop primer for steel and iron surfaces which will have a continuous operating
temperature below 35 Deg.C shall be selected by the Contractor, in
accordance to the relevant standard. Special high temperature primer shall be
used on surface exposed to operating temperature above 35 Deg.C.

The colour scheme shall be submitted during execution of contract for approval
by the Purchaser/Engineer.

15.02.00 Preparation

Oil and grease shall be removed from the surface by washing with a suitable
detergent, rinsing with clean water, and drying.

Surfaces to be shot blasted shall be cleaned to Swedish Standard SA 2.5 or
equivalent, and all dust remaining after cleaning shall be removed.

The priming coat shall be applied without delay.
15.03.00 Damaged Paintwork
Any damaged paintwork shall be made good as follows :

a) The damaged area, together with an area extending 25mm around its
boundary, shall be cleaned down to bare metal.

b) A priming coat shall be immediately applied, followed by a full paint
finish equal to that originally applied and extending 50mm around the
perimeter of the original damage.

c) The repainted surface shall present a smooth surface. This shall be
obtained by carefully chamfering the paint edges before and after
priming.

15.04.00 Painting Systems
The requirements for the dry film thickness (DFT) of paint and the materials to
be used shall be as stated below, unless otherwise specified elsewhere in this
specification.

a) Surfaces Subject To Weathering

All surfaces shall have a minimum of four coats of paint made up as

follows :
Primer coat : 35 micron DFT
Tie coat : 35 micron DFT
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16.00.00

16.01.00

16.02.00

16.03.00

16.04.00

17.00.00

17.01.00

Finishing coat (2 Nos.) : 35 micron DFT per coat
The total minimum DFT shall be 140 micron.
b) Surfaces Inside Buildings

All surfaces shall have a minimum of three coats of paint made up as

follows:

Primer coat : 35 micron DFT

Tie coat : 35 micron DFT
Finishing coat (2 Nos.) : 25 micron DFT per coat

The total minimum DFT shall be 120 micron.

The type and colour of primer & finish coat shall be selected by the
Contractor after approval by the Owner.

For detail painting on building & structural steel elements refer Section-
[IG/1 & 1IG/2 of this specification.

COLOUR CO-ORDINATION & FINISH

Exterior surfaces throughout the plant shall be finished in colours and textures
which will blend harmoniously together and with the surrounding landscape.

Interior surfaces throughout the plant shall be finished in colours and textures
which will blend harmoniously together and which will be conducive to; the
comfort, well-being and high productivity of the operators. Operating plant and
services provided shall be colour coded for ease of identification.

All finishes shall be durable and as far as possible maintenance free. Finishes
shall be easily cleaned.

Final colours and finishes shall be to the Approval of the Engineer.

ENVIRONMENT PROTECTION AND NOISE LEVEL REQUIREMENT
Environment Protection

The plant shall be designed for installation and operation in harmony with the
surrounding environment and all measures of pollution control shall be ensured
by the Bidder to restrict pollution from the liquid effluent and stack emission
within the limits as given below with due consideration of Environment
(Protection) Rules 1986 as amended till date.

In case the Ministry of Environment & Forest stipulate any other conditions not
specified hereunder while clearing the project shall be complied with the plant
by the contractor.
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17.01.01

17.01.02

17.02.00

For Liquid Effluent

a) Provision laid down in schedule-I for Thermal Power Plants and also in
Schedule-VI. General Standards for discharge of Environmental
pollutants Part-A : Effects of Environmental (protection) Rules 1986, as
amended till date.

b) Any specific requirement of State Pollution Authorities over and above
the above stipulation.

For Air Emission

a) Suspended Particulate Matter i.e. dust burden at chimney outlet -
Maximum 50 mg/Nm?® (with worst coal and one field out).

b) NO, - 365 ppm Max. or 750 mg/Nm?® (Equivalent NO,).

c) SO, - Concentration based standard 2000 mg/Nm® Load based
standard 0.2 metric tonne /MWe/day (for first 500 MW and 0.1
metric tonne/MWe/day for rest of the capacity above 500 MW)

NO, and SO, limitations are based on the World Bank Norms.

In absence of Indian Standard for emission from power plants as on date, for
certain gaseous effluents, the internationally accepted World Bank Standard is
to be followed. Indian Standard for emission of power plants are under
formulation. Should this standard is published before finalisation of the
contract, the bidder has to comply the more stringent of the above norm or the
new Indian Standard.

The bidder shall include in his scope all necessary equipment and measuring
instruments to comply with above requirements. Location and accessibility of
the instruments shall be properly coordinated.

Noise Level Requirement

The plant will be designed, constructed and provided with suitable acoustic
measures to ensure the noise level criteria as per the following stipulations.

a) Maximum noise level shall not exceed 85 dB (A) when measured at
1.0M away from the noise emission source.

b) Maximum noise level from its source within the premises shall not
exceed 70 dB (A) as per Environment (Protection) Rules 1986,
Schedule-lll, "Ambient Air Quality Standards’ in respect of noise.

c) Any statutory changes in stipulations regarding noise limitation that may
occur in future according to State Pollution Control Board or Central
pollution Control Board or Ministry of Environment & Forest regulation
during tenure of the contract, the contractor shall comply with the
requirement.
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18.00.00

18.01.00

18.01.01

18.01.02

18.01.03

18.01.04

18.01.05

18.01.06

An exception will be made for the plant at startup operations and other big
pressure reducing devices operating during emergency periods and for the
safety valves.

INSPECTION AND TESTING
Inspection and Tests during Manufacture

The method and techniques to be used by the Contractor for the control of
quality during manufacture of all plant and equipment shall be agreed with the
Owner prior to the Award of Contract.

The Owner’s general requirements with respect to quality control and the
required shop tests are set out elsewhere in this specification.

Before any item of plant or equipment leaves its place of manufacture the
Owner shall be given the option of witnessing inspections and tests for
compliance with the specification and related standards.

Advance notice shall be given to the Owner as agreed in the Contract, prior to
the stage of manufacture being reached, and the piece of plant must be held at
this stage until the Owner has inspected the piece, or has advised in writing
that inspection is waived. If having consulted the Owner and given reasonable
notice in writing of the date on which the piece of plant will be available for
inspection, the Owner does not attend the Contractor may proceed with
manufacture having forwarded to the Owner duly certified copies of his own
inspection and test results.

The Contractor shall forthwith forward to the engineer duly certified copies of
the Test Certificates in six copies (one to the Purchaser and five to the
Consulting Engineer) for approval. Distribution of six (6) copies of Test
Certificates for approval will be two(2) copies to owner and four(4) copies to
consultant. These four(4) copies will be further distributed by consultant after
approval to owner, site and bidder. One copy will be retained with the
consultant for record purpose.

Further, nine (9) copies of Shop Test Certificates shall be bound with
Instruction Manuals referred to elsewhere. Distribution of nine (9) copies of
Shop Test Certificates for approval will be Two (2) copies to owner, Three (3)
copies to site, Two (2) copies to consultant, Two (2) copies to owner’s library /
record.

Under no circumstances any repair or welding of castings be carried out
without the consent of the Engineer. Proof of the effectiveness of each repair
by radiographic and/or other non-destructive testing technique, shall be
provided to the Engineer.

All the individual and assembled rotating parts shall be statically and
dynamically balanced in the works.

Where accurate alignment is necessary for component parts of machinery
normally assembled on site, the Contractor shall allow for trial assembly prior to
despatch from place of manufacture.
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18.01.07

18.01.08

18.01.09

18.01.10

18.01.11

18.02.01

18.02.02

18.02.03

18.03.00

All materials used for the manufacture of equipment covered under this
specification shall be of tested quality. Relevant test certificates shall be made
available to the Purchaser as per Owner’s approved QAP. The certificates shall
include tests for mechanical properties and chemical analysis of representative
material.

All pressure parts connected to pumping main shall be subjected to hydraulic
testing at a pressure of 150% of shut-off head for a period not less than one
hour. Other parts shall be tested for one and half times the maximum operating
pressure, for a period not less than one hour.

All necessary non-destructive examinations shall be performed to meet the
applicable code requirements.

All welding procedures adopted for performing welding work shall be qualified
in accordance with the requirements of Section-IX of ASME code or IBR as
applicable. All welded joints for pressure parts shall be tested by liquid
penetrant examination according to the method outlined in ASME Boiler and
Pressure Vessel code. Radiography, magnetic particle examination
magnuflux and ultrasonic testing shall be employed wherever necessary/
recommended by the applicable code. At least 10% of all major butt welding
joints shall be radiographed.

Statutory payments in respect of IBR approvals including inspection for design
and manufacturer of equipment shall be made by the Bidder. All payment for
erection and testing at site (i.e. under IBR jurisdiction) shall also be made by
the Bidder. In such case Contractor's scope shall also be extended to
preparation of all necessary documents, co-ordination and follow-up with IBR
authorities for above approval.

Performance Tests at Site

The full requirements for testing the system shall be agreed between the

er and the Bidder prior to Award of Contract. The completely erected
Systerm~shall be tested by the Contractor on site under normal operating
conditions™~The Contractor shall also ensure the correct performance of the
System under~ahnormal conditions, i.e. the correct working of the various
emergency and sa devices, interlocks, etc.

The Bidder shall provide complete details of his normal procedures for testing,
for the quality of erection and forthe performance of the erected plant. These
tests shall include site pressure test omall erected pipe work to demonstrate the
quality of the piping and the adequacy of joints made at site.

The Contractor shall furnish the quality procedures~q be adopted for assuring
quality from the receipt of material at site, during rage, erection, pre-
commissioning to tests on completion and commissionin
system/equipment.

For details of specific tests required on individual equipment refe
respective section of this specification.
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19.00.00 TRAINING OF OWNER'S PERSONNEL
The Contractor shall extend all possible assistance and co-operation to the
Purchaser regarding the transfer of technology and developing expertise in the
area of engineering operation and maintenance of the Plant.

Number of man-days of training as mentioned below shall be included in his
Tender.

19.01.00 Training at Contractor's Premises

The Contractor shall conduct training of sixty (60) engineers of the Owner on
engineering, operation and maintenance of the Plant at the Contractor's or

having following\indicative break-up :

Discipline No. of Engineers No. of Man-month
Operation 20 heads 20
Maintenance 20 heads 20

Boiler, Turbine, Mechanical

Electrical Maintenance 8 heads 4

Control & Instrumentation 4
Maintenance Planning 2

However, the details of the training programme\will be discussed and finalised
with the successful Bidder.

The training may also be arranged by the Contractor in any Plant where the
equipment manufactured by the Contractor or his  Associates is under
installation, operation or testing to enable the trainees to_ become familiar with
the equipment being furnished by the Contractor. All \expenses inherently
related to the training shall be borne by the Contractor and shall include but not
limited to travel expenses (international and inland fares), lodging and per diem
charges as well as medical insurance, instructors fee, programme and
miscellaneous cost to be incurred during the training.

The training programme shall be adequate for the trainees to agquire the
necessary expertise and competence in the area of engineering, operation and
maintenance and as trainers for in-house technology transfer programme of the
Purchaser.

DEVELOPMENT CONSULTANTS VIIA/S-4: 16
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19.02.00

he Contractor shall be responsible for the development of the Training Module
aRd Programme Schedule which shall be submitted to the Purchaser for

Three (3) sets of the materials included in the training modules shall be handed
over to the Purchaser upon completion of the training. An evaluation shall be
jointly undertaken by the Contractor and the Purchaser's representative on the
adequacy, appropriateness and relevance of the training and the programme
effectiveness after the training. The training material shall be in English
language only.
The content of the training programme shall include but not be limited to :

1. Coal fired thermal plant principles in management and practice for
operators, technjcians and maintenance personnel.

2. Plant operation and systems training for operators including simulator
training as applicab

3. Maintenance training Yprogramme covering electrical, mechanical and
instrumentation and con{rol.

Said training programme shall be submitted to the Purchaser for approval.

The timing of the training should be sych that the participants will be conversant
with sufficient know-how to participate in the pre-commissioning and
commissioning tests of the Plant.

The Contractor shall provide qualified English speaking instructors and training
coordinator(s) during the tenure of the training programme.

Operation and Maintenance Training at Site
The Contractor shall provide a comprehensive Yraining programme related to
design application, plant management, operation\and maintenance, including
trouble shooting, of the Contractor's supplied syster and equipment at the Site
starting from Start of Commissioning and thereafter yp to the Final Acceptance
of the first Unit.
The following instructors shall be at the Site continuously \during the training :
a) One (1) for Steam Generator and Auxiliaries ;
b) One (1) for Turbine Generator and Auxiliaries ;
c) One (1) for Electrical Works ;

d) One (1) for Instrumentation and Control (Boiler and Auxiliaries) ;

e) One (1) for Instrumentation and Control (Turbine and Auxiliaries).

DEVELOPMENT CONSULTANTS VIIA/S-4 : 17
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19.03.00

20.00.00

n-the-Job Training

the period of pre-commissioning, commissioning and trial operation, the
r shall provide operation and maintenance personnel to assist the

intended to operate and maintain the equipment supplied under this Contract.
The Contractor shall, without additional cost, use his site staff to instruct these
employees on the operation_and maintenance of the equipment. All instructions
shall be in the English langua

DEVIATIONS

The Bidder is required to submit with his proposal in the relevant schedules a
detail list of any and all deviations taken by him\clearly without any ambiguity. In
the absence of such a list it will be understood\and agreed that the Bidder's
proposal is based on strict conformance to this specification and no post-contract
negotiations would be allowed in this regard.

will be construed
rnished by the

Unless otherwise specifically indicated in the deviation list,N
and agreed that details indicated in documents & drawings
Bidder along with the offer is in-line with the specification requirem
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ANNEXURE-I

LIST OF STANDARDS FOR REFERENCE

International Standards Organisation (1SO).
International Electro-technical Commission (IEC).
American Society of Mechanical Engineers (ASME).
American National Standards Institute (ANSI).
American Society for Testing and Materials (ASTM).
American Institute of Steel Construction (AISC).
American Welding Society (AWS).

Architecture Institute of Japan (AlJ).

National Fire Protection Association (NFPA).

National Electrical Manufacturer's Association (NEMA).
Japanese Electro-technical Committee (JEC).

Institute of Electrical and Electronics Engineers (IEEE).
Federal Occupational Safety and Health Regulations (OSHA).
Instrument Society of America (ISA).

National Electric Code (NEC).

Heat Exchanger Institute (HEI).

Tubular Exchanger Manufacturer's Association (TEMA).

Hydraulic Institute (HIS).

International Electro-Technical Commission (IEC) Publications.

Power Test Code for Steam Turbines (PTC).
Applicable German Standards (DIN).
Applicable British Standards (BS).
Applicable Japanese Standards (JIS).

Electric Power Research Institute (EPRI).

DEVELOPMENT CONSULTANTS
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51 of 142

VIIA/S-4:19



Gujarat State Electricity Corporation Ltd EPC Bid Document

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
y) Standards of Manufacturer's Standardization Society (MSS).
z) Bureau of Indian Standards Institution (BIS).
aa) Indian Electricity Rules.
bb)  Indian Boiler Regulations (IBR).
cc) Indian Explosives Act.
dd) Indian Factories Act.
ee)  Tariff Advisory Committee (TAC) rules.
ff) Emission regulation of Central Pollution Control Board (CPCB).
gg) Pollution Control regulations of Dept. of Environment, Govt. of India
hh)  Central Board of Irrigation and Power (CBIP) Publications.
ii) The Air Prevention and Control of Pollution Act.
i) The Environmental Protection Act
kk) The Public Liability Insurance Act.
) The Forest Conservation Act
mm)  The Wildlife protection Act.
nn)  The EIA Notification, 1994.
00) IS: 14665-Specification for Electric Traction Lift
pp)  Any other statutory Codes/Standards/Regulations
DEVELOPMENT CONSULTANTS VIIA/S-4: 20
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Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

ANNEXURE-III

CRITERIA FOR LAYOUT

LOT PLAN LAYOUT REQUIREMENTS

SPECIFICATION REQUIREMENT

1. Prevalent wind direction See wind-rose in plot plan.
Also refer Metrological Data.

a) Rail track 11in 400
b) Road 1in 30
c) Sides of unpaved embankment 1in2

2. Required road width

a) Main roads Refer Vol. lI-G.

b)  Auxiliary interconnections

c) Road to the power house unloading bay
. Only for entry to the unloading bay
. To pass through the unloading bay

3.  Required minimum horizontal distance
between the nearest points of

a) Plant boundary and the boundary of | municipality/factory rule)
residential area

b)  Electrical transformer and any other the Tariff Advisory

c) Fire water supply installation and any
building/facility subject to fire risk.

d) Inflammable liquid (fuel oil, etc.) storage

& handling installation and their fencing
and other buildings/facilities.

(Indian Explosives Act) and
Indian Petroleum Code

DEVELOPMENT CONSULTANTS VIIA/S-4: 24
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ITEM SPECIFICATION REQUIREMENT

Required minimum vertical clearance

a) \ Under pipes/cable racks at road crossings 7.0 Metres

b) oil coverage over underground pipes 1.0 Metre (minimum)

c) Pipg/Cable trench Not Acceptable

5.  Railway Wagon clearance Rules of the Indian Railways
6. Minimum\Clearance between any road edge 3 Metres

grade level, of
a) top of all roads 150 mm
b) all outdoor paved areas 150 mm
c) Temporary storage areas, workshops,

offices, residence etc. required at the

time of erection work. Yes

d) Green belt around power plant area As per environmental guidelines
of MOEF, Govt. of India.

BUILDING/ EQUIPMENT LAYOUT REQUIREMENTS

A. Minimum clear space required at all working and
walking areas for operating & maintengnce personnel

1. Horizontal, in all directions

a) Adjacent to any electrical equipment, electrigal
cables, running (rotating/reciprocating) equipient,
safety valve or vent/drain pipe outlet, pipe/
equipment of surface temperature exceeding 60%C. 1200 mm

b)  Adjacent to any other plant facilities (including
walls/structures) 1000 mm

2. Vertical (head-room clearance)
a) Under any pipe/equipment surface

of temperature exceeding 60°C and any
electrical cables or other electrical items.

b)  Under any other plant facilities (including
structures, pipes etc.) 2.0 Metre

DEVELOPMENT CONSULTANTS VIIA/S-4 : 25
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ITEM

r all areas where any equipment (including
trusks, trolleys and other material handling
equipment) will move or maneuver.

SPECIFICATION REQUIREMENT

Minimum 500 mm
clear in all direction
from the outer edges of the

equipment
4.  Minimum glear hand space required for
a) The applicatign of thermal insulation 100 mm
b)  Welding work 150 mm
c) Bolt tightening 150 mm
B. Floors, platforms, stairgase, ladders, walls,
doors & windows
1.  Statutory Requirement As per the regulations of Tariff
Advisory  Committee, Indian
National Building Code, Indian
Factories Act, Local Municipal
Rules, etc.
2.  Operation & Maintenance Requirem
a) Adequate floor space shall be kept to Rermit
dismantling, temporary storing and in-situ
maintenance of plant & equipment parts, satjs-
fying the clear space requirements stated aboye.
A separate unloading bay for such purpose is
required.
b)  Floors or fixed/portable platforms with stairs/
ladders shall be provided for easy approach to
any plant item, including valves, instruments,
etc. to be operated, observed and/or to be
frequently (more than once a month) maintained.
3. Plinth level of all buildings, above , however, 500 mm
the local developed for power
house building.
4.  Minimum access opening required 3.5M wide x“M high or,

wherever ent
material more
the is envisaged gquipment size
to be handled.

(with rolling shutter) transportation,

DEVELOPMENT CONSULTANTS
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a)

b)

ITEM SPECIFICATION REQUIREMENT

Other Maintenance Requirement

Genekator stator handling

In case\the Generator stator cannot be
handled\by the turbine house crane, all

provisions, for its overhauling, including the
arrangement to slide the stator on the turbine
house floor, the foundation work for stator jacking
/lowering assembly, dismantling of building end

walls/structures,etc. shall be kept. Yes

Maintenance of the internals/impellers of

Shall be possible without

all important equiprqent, like boiler feed pumps, disconnecting or dismant-
feed water heaters, Surface Condenser, fans ling any piping/ducting.

of the boiler draft plany, Intake and circulating

water pumps, cooling water pumps, coal mills,
compressors, blowers, hgat exchangers, fuel

air oil pumps, filters etc.

Overhauling and handling of the casings for the Shall be possible without

above items disturbing/dismantling any
piping/ducting not directly
connected to them.

Crane Approach

Wherever required the unobstructed agproach
of the crane hook/other hoisting equipment hook to
various plant & equipment shall be possible.

Central Control Room

All electronic equipment other than those directly
associated with control, operation or presentatio

of displays shall be mounted external to the contrgl
room in air conditioned control equipment room.

The bidder shall describe in his bid the proposed
layout philosophy of the Central Control Room and
Control Equipment Room and the arrangement of
equipment best suited for the system offered by him
and as per good ergonomically consideration.

However, as a guide line, following features are given :
False ceiling and false flooring shall be provided.

Uniform height, colouring schemes for cabinets etc.
shall be available.

Yes

Yes

DEVELOPMENT CONSULTANTS
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c)

d)

e)

g9)

h)

SPECIFICATION REQUIREMENT

area of floor space covered by Control
Consoles/Ranels in the Control Room shall not
exceed 15% ef floor area.

No opening shall be_provided from Boiler side.
Two double leaf doors, suitably located for

entering the Control room skall be provided
with opening towards the turbine floor.

Cable entry for the panels/consolessshall be from
bottom and suitable openings shall beNgrovided.

The Control Room lighting shall be designed.to
provide a glare free uniform illumination. The
of illumination shall be minimum 400 LUX.

Necessary Air Conditioning shall be provided
for Central Control room, Control Equipment Room
and SWAS room etc.

Basic amenities like toilet, Tiffin rooms, wash
basins, rest rooms etc. shall be provided near
the Control Room.

Toilet and drinking water facility Required in all buildings and on
all floors wherever o
personnel are to be deploye

DEVELOPMENT CONSULTANTS VIIA/S-4 : 28
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VOL. IIB/SECTION-C2

TECHNICAL SPECIFICATION
(ELECTRICAL PORTION)

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
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ITITLE: SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION VOLUME NO. : I1I-B
H [ l SECTION: C
REV NO. : 00
1X800 MW WANAKBORI TPS SHEET: 1 OF 1
CONTENTS

SECTION TITLE NO OF SHEETS
C SPECIFIC TECHNICAL REQUIREMENTS 1
C ELECTRICAL SCOPE BETWEEN BHEL & VENDOR 1
C ELECTRICAL LOAD DATA FORMAT 1
C DATASHEET-A 1
C CABLE SCHEDULE FORMAT 1
C SUB VENDOR LIST 1
D DATA SHEET C 1
D QUALITY PLAN (FOR MOTORS BELOW 55 KW) 2
D QUALITY PLAN (FOR MOTORS ABOVE & 55 KW) 9
D SECTION II: TECHNICAL SPECIFICATION FOR AC & DC MOTORS 14
D SECTION IV: TECHNICAL SPECIFICATION FOR CABLES 19
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SPECIFICATION NO.
i TECHNICAL SPECIFICATION VOLUME II B
SECTION-C
REV 0
(ELECTRICAL PORTION) PAGE 10F 2

1.0

2.0

3.0

3.1

32

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”.

b) Any item/work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and
efficient operation of the plant shall be deemed to be included within the scope of this
specification. The same shall be provided by the bidder without any extra charge.

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

Electrical load requirement for SINGLE GIRDER CRANE AND ELECTRIC HOISTS
d) All equipment shall be suitable for the power supply fault levels and other climatic

conditions mentioned in the enclosed project information.

e) Bidder to furnish list of makes for each equipment at contract stage, which shall be subject
to customer/BHEL approval without any commercial and delivery implications to BHEL

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

g) Motor shall meet minimum requirement of motor specification.

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

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor™.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
compliance certificate/No deviation certificate.

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

63 of 142




HiH

SPECIFICATION NO.
TECHNICAL SPECIFICATION FOR VOLUME II B
SECTION-C
REV 0
(ELECTRICAL PORTION) PAGE 2 0F 2

4.0 List of enclosures :

a)
b)
9)
d)
e)
f)
g)

Electrical scope between BHEL & vendor (Annexure —I)
Technical specification for motors.

Technical specification for cables.

Datasheets & quality plan for motors.

Electrical Load data format (Annexure —II)

BHEL cable listing format (Annexure —I1I)

Electrical mandatory spares (As per spec.)
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TITLE SPECIFICATION NO.
T LV MOTORS VOLUME I8
SECTION D
DATA SHEET-A REV NO. 00 DATE 25/08/2015
SHEET 1 OF 2
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor: Upto 160KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection IP55
5.0 Cooling TEFC
6.0 Details of supply system
a) Rated voltage (with variation) 415V + 10%
b) Rated frequency (withvariation) 50 Hz (Variation: +5% TO -5%)
c) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal
box 50 kA for 0.25 sec
f) LV System grounding Solidly
7.0 Class of insulation Class ‘F’, with temp rise limited to class B.
8.0 Minimum voltage for starting 80% of rated voltage
(As percentage of rated volta0.ge)
9.0 Power cables data Shall be given during Detailed engg.
10.0 Earth Conductor Size & Material Shall be given during Detailed engg.
11.0 Space heater supply(30KW & ABOVE) 240V, 10,50 Hz
12.0 Rating up to which Single phase motor Acceptable below 0.20 Kw
13.0 TYPE OF STARTER PROVIDED IN MCC DOL
14.0 Locked rotor current
a) Limit as percentage of FLC As per IS 12615
b) Permissible tolerance, if any
15.0 Additional tests As per QP
16.0
17.0 AS PER ANNUXURE-I
18.0 Terminal box Suitable to rotate at 90 degrees
19.0 Paint shade Shade 632 of I1S-5
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TITLE SPECIFICATION NO.
e i LV MOTOR VOLUME 1B
SECTION D
DATA SHEET -C REV NO. 00 DATE
SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 c¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load
NAME OF VENDOR

REV.

NAME SIGNATURE DATE

SEAL
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TITLE SPECIFICATION NO.
75 o7
LV MOTOR VOLUME 1B
SECTION D
DATA SHEET -C REV NO. 00 DATE
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone O/1/11
ii | Group ITA/1IB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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ANNEXURE-I
SUB-VENDOR LIST

The list of approved make of the LT Motors are as mentioned below:

S.No. | LIST OF LT MOTORS

BHARAT BIJLEE LTD.
CROMPTON GREAVES
ASEA BROWN BOVERI

KIRLOSKAR ELECTRIC CO LTD.
NGEF

SIEMENS
MARATHON
GE-POWER

RAJINDRA ELECT INDUSTRIES
LAXMI HYDRAULICS PVT. LTD

[y

O R N | Uk wiN

[EY
©

However, the final list of makes for the LT Motors is subjected to BHEL/Customer
approval, during contract stage, without any commercial implications.
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Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
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Gujarat State Electricity Corporation Ltd ' EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

“v

VOLUME : liFM1
SECTION-II
- TECHNICAL SPECIFICATION

FOR .
A.C. & D.C. MOTORS

1.00.00 SCOPE

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

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

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

2.00.00 STANDARDS

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

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

I1S-325
15-12615
IEC-34

3.00.00 SERVICE CONDITIONS

3.01.00 The motors will be installed in hot, humid and tropical atmosphere hlgh!y
polluted at places with coal dust andlor fly ash.

3.02.00 Unless othérwise hoted electrical equipment/system design shail be based

: on the service cenditions and auxmary power 5upply given in the annexure to
- this specification.

3.03.00 For mo‘ior installed outdoor and exposed to direct sunrays, the effect of solar
heat shall be con5|dered in the determmatxon of the deS|gn ambie
temperature. .

—
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Gujarat State Electricity Corporation Lid EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
4.00.00 TYPE AND RATING

4.01.00 A.C. Motors

4.01.01 Motors shall be general purpose, censtant speed, squirrel cage, threefsingle
phase, induction type.

4.01.02 All motors shall be rated for continuous duty. They shall also be suitable for
long period of inactivity.

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

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

4.01.05 All HT & LT motors shall be energy efficient type as per IS. However for HT
motors, if the same is not specified in IS, minimum efficiency of all HT motors
shall be considered as 90%.

4.02.00 D.C. Motors

4.02.01 D.C. motor provided for emergency service shall be shunt/compound wound
type. All DC motors shall be energy efficient type with minimum efficiency of
80%.

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

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

5.00.00 PERFORMANCE

5.01.00 Running Requirements

5.01.01 Motor shall run continuously at rated output over the entire range of voltage

. and frequency variations as given in the annexure

5.01.02 - The motor shall be capable of operating satisfactorily at full load for 5 minutes

~ without injurious heating with 75% rated voltage at motor terminats.

5.01.03 “The motor ‘shall be designed to withstand momentary overload of 60% of full

load torque for 15 second without any damage.

_Starting Requirements

Motor shall be. designed for direct oniine starting at full voltage. Starting

_current shall not exceed 6 times full load current for all HT motors except

boiler feed pump motor where the starting currént shall be limited to 4.5
times. No further tolerances are applicable on starting current specified above

b N
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Gujarat State Electricity Corporation Lid EPC Bid Document

1x800 MW Supercritical Thermal Power Project K8213R-EPC-SPC-001

5.02.01

5.02.02

5.02.03

5.02.04

5.02.05

5.03.00

5.03.01

5.03.02

-5.04.00

5.04.01.

5.04.02

5.04.03

. rated voltage

) Hot thermal W|thstand curve shall have a ma  gineof, ' eas
: load gurrent of the motor to permit relay sefipng h

for HT motors. For LT motors, the applicable starting current shall be limited
to 7.2 times of full load current including all tolerance.

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

Motor shall start with rated load and accelerate to full speed with 80% rated
voltage at motor terminal except BFP motor. in case of BFP motor, it shall be
80% rated voltage. Minimum starting requirement for mill metor (double cage)
shall be 80% rated voltage at motor terminals. However for miil motors if the
minimum starting voltage is more than 80% rated voltage at motor terminal
and within 90% rated voltage, bidder shall provide necessary arrangement to
keep the motor terminal voltage above that voltage to achieve smooth start of
the motor.

a) Motor shall be capable of three equally spread staris per hour, two
starts in quick succession from cold condition and one restart from hot
condition.

b) Cranking motor shall be capable of six equally spread starts per hour,

three starts in quick succession from cold condition and one restart
from hot condition. The coal conveyor and crusher motors shall be
suitable for 3 consecutive hot starts with maximum 20 starts per day.

c) Pump motor subject to reverse rotation shall be de5|gned to withstand
the stresses encountered when starting with shaft rotating at 125%
rated speed in reverse direction.

HT pump motors shall be suitable to start with forward rotation.

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

Stress During Bus Transfer

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

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

Locked Rotor Withstand Time
The locked rotor withstand time under hot condition at-110% rated voltage

shall be more than motor starting time by at least 2.5 seconds for motors up
to 20 seconds starting time and by 5 seconds for motor with more than 20

: seconds stamng tlme

Starting time mentioned above ‘is at minimum permissible voltage of 80%

Zaxe s

i
)
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Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
6.00.00 SPECIFIC REQUIREMENTS
6.01.00 Enclosure
. 6.01.01 All motor enclosures for ouidoor, semi-outdoor & indoor application shall
conform to the degree of protection IP-55 unless otherwise specified. Motor
for outdoor or semi-outdoor service shall be of weather-proof construction
with canopy.
6.01.02 Motors for circulating water pumps of large ouiput ratings, fecated indoor and
: not directly exposed fo coal dust or fly ash, could have screen protected drip
proof enclosure conforming to IP-23.
6.01.03 For hazardous area approved itype of increased safety enclosure shall be
furnished.
6.02.00 Cooling
6.02.01 The motor shall be self ventilated type, either totally enclosed fan cooled
(TEFC) or closed air circuit air- cooled (CACA) or totally enclosed tube
ventilated (TETV) type. Totally enclosed tube ventilated (TETV) type motors
shall be acceptable for HT motors only.
6.02.02 For large capacity motors, closed air circuit water cooled (CACW) may be
considered for acceptance.
6.03.00 ‘Winding and Insulation
6.03.01 All insulated winding shall be of copper.
6.03.02. All motors shall have class F insulation but limited to class B temperature rise.
6.03.03 Windings shall be impregnated to make them non-hygroscopic and oil
resistant.
6.04.00 Tropical Protection
6.04.01 All motors shall have fungus protection involving special treaiment of
insulation and metal against fungus, insects and corrosion.
6.04.02 Al fittings and hardwares shall be corrosion resistant.
6.05.00 Bearings
© 6.05.01 . Motor shall be provided with antlfnctzon beanngs unless sieeve beanngs are
' ' requmad by the motor apphcatlon
6.05.02 Vertlcal shaft motors shall be prowded with thrust and guide beanngs Thrust
- bearing of tilting pad type is preferred :
6.05.03 | Beanngs shall be prov:ded with seals to prevent . leakage of jubricant or
: entrance of foreign matters like dirt, water etc. into the bearing area.
6.05.04

running shaft sleeves.

DEYELOPMENT CONSULTANTS /%<
941 3R-EPC-SPC-001 V2F1-SEC—02 _Motor.do
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Gujarat State Electricity Corporation Lid . EPC Bid Document

i
. o 1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
’ )._ o 6.05.05 Grease lubricated bearings shall be prelubricated and shall have provisions
T for in-service positive lubrication with drains to guard against over lubrication.
) 6.05.06 Oiled bearing shall have an integral self cooled oit reservoir with oil ring
. inspection ports, cil sight glass with oil level marked for standstill and running
)’ conditions and ail fill and drain plugs.
Y 6.05.07 Forced lubricated or water cooled bearing shall not be used without prior
- approval of Owner.
>1 6.05.08 Lubricant shall not deteriorate under ail service conditions. The lubricant shall
. 7; be limited to normally available types with |OC equivalent.
(% 6.05.09 Bearings shall be insulated as required to prevent shaft current and resultant
- bearing damage.
_‘ j’ 6.06.00 Noise & Vibration
‘ éwl 6.06.01 The noise level shall not exceed 85db (A) at 1.5 metres from the motor at no
p load condition.
Ty i 6.06.02 The peak amplitude of the vibration shall be within 1S/IEC specified limits.
‘f‘ 8.07.00 Motor Terminal Box
\f' 6.07.01 HT Motor terminal box (Phase side) shall be Phase Segregated (PSTB) type
- and LT motor terminal box shall be non-phase segregated type. Both HT & LT
motor terminal box shall be located in accordance with Indian Standards
) clearing the motor base- plate/ foundation.
‘ ) 6.07.02 Terminal box shail be capable of being turned 360 Deg. in steps of 180 Deg.

for HT motors and 90 Deg. for LT motors unless otherwise approved,

faa)

» 6.07.03 The terminal box shall be split type with removable cover with access to
A connections and shall have the same degree of protection as motor.
2 ’
£ 6.07.04 The terminal box shall have sufficient space inside for termination/connection
T of XLPE insulated armoured aluminium cables.
6.07.05 Mector main terminafl box shall be located right hand side of motor body
vy ‘ Iooking frorn driving end.
j 6.07.06 Terminals shall be stud or lead wire type substantlaily constructed and’
£ - thoroughly insulated from the frame.
6.07.07 The terminals shall be clearly identified by phase markings, with
corresponding dlrec’non of rotation marked on the non- dn\nng end of the
motor.

i
<

6.07.08 The terminal box shall be capable of withstanding maximum system fa
current for a duration of 0. 25 sec.

L/j"ﬁh‘ \J At &“-/:mi‘ \\-.\‘
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opposite side of phase terminal box & may not be necessarily phase
segregated type with shorting links for star connection.

6.07.10 Motor terminal box shall be fumished with suitable cable lugs and nickel
plated double compression brass glands to match with cable used.
6.07.11 The gland plate for single core cable shall be non-magnetic type.
6.08.00 Grounding
6.08.01 The frame of each motor shail be provided with two separate and distinct
grounding pads complete with tapped hole, GI bolts and washer.
6.08.02 The grounding conneciion shall be suitable for accommodation of greund
conductors as follows :
HT Motor (11kV, 6.6kV &3.3kV) : 75X 10 mm GS Flat
LT Motor above 90 KW : 50 x 6 mm GS Flat
Motor above 30 KW up to S0 KW 356 mm GS Flat
Motor above 5 KW up to 30 Kw. : 25 x 3 mm GS Flat
Motor up to 5 KW : 8 SWG Gl Wire
6.08.03 The cable terminal box shall have a separate grounding pad.
6.09.00 Rating Plate
In addition to the minimum information required by IS, the following
information shall be shown on motor rating plate :
a) Temperature rise in Deg.C under rated condition and method of
measurement.
b) Degree of protection.
) Bearing identification no. and recommended lubricant.
d) Location of insulated. bearings.
7.00.00 "ACCESSORIES:
70100 - General
Accessories shall be furnished, as listed below, or if otherwise required by
_ driven_ equipment specification or application.
70200 Space Heater |
7.02.01 . Motor of ratlng 30 KW and above shall be prowded with space heaters )
N -‘smtably iocated for easy removal or repfacement
.;""‘——-Q%- .
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7.02.02 The space heater shall be rated 240 V, 1 phase 50 Hz and sized to- maintain
the motor internal temperature above dew point when the motor is idle.

7.03.00 Temperature Detectors

7.03.01 All 11000V, 6600V and 3300V motors shall be provided with fwelve (12) nos,
simplex type winding temperature detectors, four (4) nos. per phase. Six (6)
nos. duplex type winding temperature detectors, two (2) nos. per phase shall
only be acceptable for special application motors only subject to approval of
OWnNer.

7.03.02 11000V, 6600V and 3300V motor bearing shall be provided with duplex type
temperature detectors.

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

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

7.03.05 Five numbers of Temperature detectors / thermisters shall be provided for
L.T. motors above 90 KW (3 nos. winding temperatures & 2 nos. bearing
temperatures)

7.04.00 Indicator/Switch

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

a) 11000 V, 6600V and 3300V mofor bearing temperature.
b) Hot and cold air temperature of the closed air circuit for CACA and
CACW motor.

7.04.02 Flow switches shall be provided for monitoring cooling water flow of CACW
motor and oil flow of forced lubrication bearing, if used.

7.04.03 Alarm switch contact rating shall be minimum 0.5 A at 220V D C. and 5A at
240V A.C.

7.05.00 Current Transformer for Differential Protection

7.05.01 Motor 1000 KW and above shall be prov:ded with three dlfferentlal current
transformers mounted over the neutral leads within the enclosure. Loose 3
nos. CT for mounting on switchgear side shall be in bidder’s scope.

7.05.02 The arrangement shall be such as to permit easy access for C.T. testing and

' replacement. - Current transformer charactefistics shall match Owner's
requirements to be intimated later.

7.06.00

Accessory Terminal Box. -~

DEV‘ELOPMENT CONSULTANTS,
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7.06.01 All accessory equipment such as space heater, temperature detector, current

7.06.02

7.07.00

7.08.00

7.08.00

7.10.00

8.00.00

transformers etc., shall be wired to and terminated in terminal boxes,
separaie from and independent of motor (power) terminal box.

Accessory terminal box shall be complete with double compression brass
glands and pressure type terminals fo suit cable connections.

Drain Plug

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

Lifting Provisions

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

Dowel Pins

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

Painting

Motor including fan shall be painted with corrosion proof paints of colour
battle ship grey shade 632 of IS-5.

TESTS

Routine and Type Tests are to be conducted in presence of customer's
representative as per 18:325 and required copies of test certificates are to be
furnished for approval. In addition, following tests shall have to be carried out
on the motors in presence of OWNER's representative on 3.3kV/6.6kV/11kV
motors.

a. impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding
insulation as type test as per 1EC-60034, part -15 test voltages as
under ;

Voltage rating of motor Impulse Test Voltage
3.3kV : 18 kV peak
66kv ) 31 kV peak
11kv _ 48 kV peak
b. Tan delta, charging current and dielectric loss measurements on each’

phase of motor stator winding as routine test.
C. Pofarization ihdex Test as per I-S:7816 as routine test

d. Test for swtablilty of IPW— 55 (Weather proof) as per IS 4691 as {ype
test. Type test certificate for first numeral shall be acceptable in lieu to

test; provided the test motor is identical to motor being supplied. .

DEVELOPMENT CONSULTANTS
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S Second numeral test shall be carried out on one metor of each type
T and rating.

) e. Fault Withstand Test for main terminal box.as type test. Type test
ceriificate shall be acceptable, if the test is conducted on exactly
. ) £ identical terminal box.
y f. Test for noise level as routine test.
- . g. Test for vibration as routine test.

h. Tan delta measurement on coils.

i. Surge withstand test for inter turn insulation.

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

- Fumnished type test certificates of motor shall not be older than five (5) years
-7 from the date of Inspection, otherwise type test shall be conducted without
A ‘ any price implication.
: ) r' 9.00.00 DRAWINGS, DATA & MANUALS
7 “ Drawings, data & manuals for the motdrs shall be submitted as indicated
. below:
= 9.01.00 Along with the bid
J a) List of the motors
) : b) Individual motor data sheet as per format of the proposal data sheets.
] ) c) Scheme & write up on forced lubrication system, if any
)é ‘ ) Type test report
h 19.02.00 After Award of the Contract
: »,J:{“ a) Dimensional General Arrangement drawing
2 b) Foundation Plan & Loading
} c) Cable end box details
;\'{m: -d) Space réquirément for rotor removal .
| )f ) é) Therma! withstand éurves ﬁot &cold
| )j f) | Stérting and speed torque characteristics at 8'0% & 100% voltage
IR g)‘_ ~ Complete motor data
)év o — -h) hEre'dison_& Maintenance Manual
SN - | |
DR N 7]
1
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) Test reports . ]
) Data sheets to be enclosed )
)
)
)
8
5
D
)
)
J
)
D
)
)
J
)
)
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ANNEXURE-A
DESIGN DATA

1.0  AUXILIARY POWER SUPPLY
Supply Description Consumer
H.T. Supply 11000 V, 3@, 3W, 50 Hz, Moters
- non-effectively earthed above 2000 KW & all mill
: motors .
Fault level 44 KA symm.
3300V, 3@, 3W, 50 Hz, Motors above 160 KW
non-effectively earthed upto and inciuding 2000
Kw
6600 V, 3@, 3W, 50 Hz, Motors of CHP system
non-effectively earthed and Water System above
160kW
Fault level 40 KA symm for 3300V & 6600V
L.T. Supply 415V, 39, 3w, 50 Hz Motors upto and
effectively earthed including160KW
Fault level 50 KA symm.
240V, 13, 2W, 50 Hz
effectively earthed Lighting, space hea-
ting, A.C. confrol
& protective devices
D.C. Supply 220V, 2W, unearthed D.C. glarm, control
& protective devices
Fault level 25* KA. '
* indicative only, the actual value will be decided by the Bidder, after substantiating the
same by calculation.
RANGE OF VARIATION

20

- period of 60 seconds. All electrical equipment while running shall successfully ri

- D.C.;S"uppl\Q -

Voltage

A.C. Supply:

Combined Volt : 10% (absolute sum)

. +10% Frequency : +5%
' + frequency

Voltage

During starting of large motor, the voltage may drop to 80% of the rated VOi'tage'for

over surch period without affecting system performance.

VIALFA/SL 2 17
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SECTION-IV
TECHNICAL SPECIFICATION

FOR
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SECTION-IV
TECHNICAL SPECIFICATION
FOR
CABLES
1.00.00 SCOPE OF SUPPLY
1.01.00 Power and Centrol Cables shall cover the requirement of entire Plant
including the switchyard. The cables shall be furnished in accordance with
this specification and annexure.
Other cables including special cables if any which are necessary as per
proven engineering practice for satisfactory & trouble free operatien of the
entire_cable system of the plant shall also be within the scope of supply.
These shall include all such cables for electrical integral with mechanical
equipment systems and subsystems.
1.02.00 Cable shall be furnished in accordance with this specification and the
following annexures :
a) 11 KV, 6.6kV & 3.3 kV Power cables : Annexure - A
b} 1100V Power Cables : Annexure - B
c) Controf Cables ‘ . Annexure — C
d) Fire Survival Cables 9 Annexure—-D & E
e) Flexible Trailing cable : Annexure — F
- 1‘.03.00 All relevant drawings, data and instruction manuals
\__) ! :
52 2.00.00 CODES & STANDARDS
) 2.01.00 Al cable and materials shall be designed, manufactured and tested in
. = accordance with the latest applicable Indian Standards (iS) and IEC except
) where modified and/or supplemented by this specification.
:) 2.02.00 Cable and material conforming to any other standard which ensures equal or
i better quality, may be accepted. in such case, copies of the English version of
'j the standard adopted shall be submitted along with the bid.
72’3 2.03.00 The electrical installation shall meet the requirements of Indian Electricity
) Rules as amended upto date and relevant IS Code of Practice. In addition,
other rules and regulations applicable to the work shall be followed.
{'_;ia':‘aﬁ 'j!
@ = )
-y DEVELOPMENT CONSULTANTS Page: V2/F2/SVI1
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: =
_3.00.00 DESIGN CRITERIA —_— )
3.01.00 Cables will be generally laid on ladder type trays, perforated type cable trays

or drawn through rigid steel conduits [Rigid stee! conduits shall be used for
interconnection of cables from near-by cable fray to eguipment where cable
tray cannot be installed as well as to prevent mechanical damage of cables

for cntical equipment. Moreover in dust prone area the lay out of cable tray
shalt be in vertical planel.

.0
NN,

® .0
L

3.02.00 ' For continuous operation at specified rating, maximum conductor temperature
: shall be limited to the permissible value as per relevant standard and/or this
specification which one is more stringent.

@
(U RN

3.03.00 The insulation and sheath materiais shall be resistant to oil, acid and alkali
and shall be tough enough to withstand mechanical stresses during handling.

©.©

3.04.00 Armouring shall be single round wire of galvanized steel for multicore cables
and aluminum for single core cable for power and control cables. For fire
survival control cable, the armouring over inner sheath shall consist of single
layer of wire / round galvanised steel wire as per IS 3975 amended upto date.
For Fire survival power cable, Single core cables fo be used in A.C. system,
the armouring over inner sheath shail consist of single layer of round copper
wire, for multi-core cables to be used in A.C. system and single/two core
cables in D.C. System, the armouring over inner sheath shail consist of single
layer of round galvanised steel wire.

ANV AR

@
J

P T
& B 9
O

3.05.00 The outer sheath shall have flame retardant low smoke halogen evolution
(FRLS) characteristics or fire survival characteristics as applicable and shall

e
Boel

St

AT

meet the requirements of additional tests specified for the purpose. 7 j
3.08.00 Core identification for multicore cable shall be provided by colour coding. {3)
3.07.00 HT cables shall be._manufactured by triple extrusion dry cured (CCV) process b )

using pressurized nitrogen. & -
4.00.00 SPECIFIC REQUIREMENTS @)
4.01.00 General Description @;)

o

All Cables shall be furnished in strict compliance with ratings and
requirements and sizes as given in Annexures to this Specification.

fis
B0

8 @
U U

Drum Length and Tolerance

The cables shall be supplied in non-returnable packing steel drum for 11 kV,
6.6 kV & 3.3 kV power cables, wooden drums for 1100V pawer and control
cables, each containing minimum 500 meters length of larger sizes of cable
unless specifically asked for. For smaller sizes of cables, each drum shall
contain 1000 meters fength of cable. Allowable tolerance on individual drum
length is +5%.

S
L

Nen-Standard Length

DEVELOPMENT CONSULTANTS 7 e, Page: V2E2/S-1V/2
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4.04.00

4.05.00

4.05.01

4.05.02

4.05.03

Non-standard tengths upto 5% of the total ordered quantity may be accepted.
However the Contractor will be required to obtain approval before packing the
Cables on drums. Non-standard lengths shall not be less than 100 mefres in
any case.

Cable identification

Cable identification shall be provided by embossing on every meter on the
outer sheath the following :

a) GSECL

b) Manufacturer's name or trade mark

c) Voltage grade

d) Year of manufacture

e) Type of insulation, e.g. XLPE/PVC/HRBS5/IE2 efc.

] No. of care and size of cables.

g) Type of improved fire performance, e.g. FR/IFRLS/FS

h) iS number

Packing

Cables shall be supplied in non returnable drums. The drums shall be of
heavy construction. All wooden parts shall be manufactured from seasoned
wood. All ferrous parts used shall be treated with suitable rust preventive
finish or coating to avoid rusting during fransit or storage. Wooden cable drum
shall be treated by immersing in copper-nitrate solution.

Cable shall be wound and packed on drums:in such a maﬁner that it wilt be
properly sealed and firmly secured to the drum. The ends of each length
shall be sealed before shipment. '

The cable drums should carry the following details in printed form:

a) MSPGCL

b) Manufacturer's name or trade make

c) Type of cable & voltage grade

d) Year of manufacture

e}  Type of insulation e.g. XL PE/HRPVC/IE2
f) No. of core and size of cables

g} - Cable code e.g. FRLS/FS

h} Length of cable on drum
DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001_V2F2-SEC-04_Cables.DOC) @ 'z ‘;i
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i) _Ng. of length on drum, if more than one

I3 Direction of rotation, by arrow
k) Approx. gross mass.
) ISAEC number and ISI mark
4,06.00 Joints and Terminations
Materials of construction for a jointitermination shall perfectly match with the
dielectric chemical and physical characteristics of the associated cables. The
material and design concepts shait incorporate a high degree of operating
compatibifity between the cable and joints. The protective outer covering
(jacket) used on the joints/terminations shall have the same qualities as that
of the cable outer sheath in terms of ambient/operating temperature withstand
capabllity and resistance to hazardous environments and corresive elements.
Straight through joints and terminations for HT cables shall be heat shrinkable
type.
4.07.00 Selection Criteria
4.07.01 a) HT and LT power cables shall be selected on the basis of curent
carrying capacity, short circuit rating and permissible voltage drop.
b) While sizing power cables, following aspects shall be reckoned:
i) Ground/Ambient Air temperature
i) Depth of Laying. '
iii) Power Cables touching each other.
c) Cables, for circuit breaker controlled feeders, shall withstand the short
circuit current for the fault clearing time. 0.2 Sec.
- d) HT cables shall be sized based on the following considerations:
Rated current of the equibment and ground/ambient temperature.
Touching/spacing of cable.
Depth of laying.
The voitage drop of the cable , during motor starting condition , shali
be limited to 15% and during full load running condition shall be limited
to 3 % rated voltage. Other outgoing feeder /transformer feeder shall
be limited to 3% rated voltage.
Short circuits withstand capability
e) For fuse/MCCB/Breaker protected circuits the conductor size shall

depend upon full load current subject to voltage drop limited to 3%
during running of all feeders and 15% during starting for motor
feeders. In addition, transformer regulation shall also be considered

DEVELOPMENT CONSULTANTS
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for loads fed from 415V PMCC. Incase of other out gding line feeder
voltage drop shall be limited to 3%.

D For loads fed from local panels, the total running voltage drop in cable
from 415V PMCC to local panel and from local panel to individual
motor shali be limited to 3% at full load mctor current while the same
during starting shall be limited to 15%.

a) As per national electric code (NEC) current ratlng capamty of motor
" feeder/cables should be 125% of full load current.”

h} = For welding receptacle, 3% running drop shall only be considered.
The minimum sizes of L.T cable to be chosen are as below:

AL - 16 mm*(3 core) & 16mm? (2 core); Cu - 2.5 mm®

will be generally followed.

_’ff" 4.07.02 Apart from above, consideration shall also be given to limit the cable to some
] standard sizes instead of using too many types.
) 4.07.03 The standard cable sizes, amp capacities, derating factors. as given in IS/IEC

j : 4.07.04 a) For breaker protected circuits minimum size of the cable shall be as
i follows:

e 1100V Power Cable ;240 Sq mm XLPE AL

6600V & 3300V Power Cable : 185 8q mm XI.PE AL
11000V Power Cable : 240 8q mm XLPE AL
b) For motor circuits the se[éction of size will be made ensuring that the
cable shall withstand a short circuit fault directly fellowing a second
hot start.
Q:g
P, 4.07.05 For fuse/MCCRB protected circuit, the conductor size will depend on full load
"wgﬁl current subject to voltage drop not exceeding 3%. For practical purposes, the
- minimum size chosen is as below :
ey a) Aluminium : 16 Sq mm.
b) Copper ’ : 2.5 5q mm.
4,07.06 All control cables shall be 2.5 Sq mm stranded copper cable.
J 4.07.07 Multicore control cables will generally have spare conductor (s) in accordance
with the following chart :
“{;} Conductors required Cables
\4} _ 1or2 1-3/C
_ 9 3or4 1-5/C
vé% .5or6 1-7/C
‘2 DEVELOPMENT CONSULTANTS

(K9213R—EF’C'-SPC—001_V2F2-SEC-D4_CabIes.DOC) @ ? g
(

‘:3-’
B!
& 103 of 142




[

Gujarat Stafe Electricity Corporation Ltd . EPC Bid Document %3 -

1x800 MW Supercritical Thermal Power Project - K9213R-EPC-SPC-001 Lo
7org — e - 1-9/C )
9 or 10 1-12/C =
Above 10 Two or more of above cables ™ j

4.07.08 Separate cables for each type of following services/functions as applicable j

R

]

shall be used for each feeder. Same muiticore cable using different services
shall not be acceptable. )

'u‘u

a) - PoWer- - . e mteteerie maamase . mae me e e e e e —— . - -
b) Control,‘ interlock and indication. @ j
c) Metering and measuring. A}
d) Alarm and annunciation. =
e) C.T. Cables. )
) V.T. Cables. j
4.08.00 Cable Identification J
Cable identification shali be provided by embossing on the outer sheath the j
following : ' 3 )
a) = Manufaclurer's name or trade mark r,}j
b} Manufacturer's name or trade mark )

c) Voltage grade

d) Year of manufacture

»u u A

e) Type cf insulation, e.g. XLPE, HRPVC & IE2 etc.

o

)] No. of core & size of cables

&
—

) Type of outer sheath e.g. FRLS, FS etc.

@

4.09.00 Selected sizes of power and control cables are given in Annexure-G. f;;)
4.10.00 Fire Survival Cables shall be used for important auxiliaries / area as ‘ ,t)
recommended by Standard Technical Specification by CEA as below for the &
following : j
o
Fire Survival Power & Control Cables shall be used for important auxiliaries/ ‘ D
areas like: y
i DC emergency lube aoil pump ' ,:j)

il DC hydrogen seal pump

iii. Turbine ube oil pump/barring gear

DEVELOPMENT CONSULTANTS , | Page: V2/F2/SIV/6
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5.00.00

5.01.00

5.01.01

5.01.02
5.01.03

5.02.00

5.02.01

5.02.02

5.02.03

iv. DC emergency lighting for main bu:ldlng and service bunldmg

- =

v, DC cables for battery to charger & DC distribution boards

Vi, Jacking oil pump
Vil Emergency turbine trip in control room
viii.  Boiler Turbine : Generator inter tnp whzch :nclude the mterconnectlon
befween "
. Boiler master fuel trip and turbine trip relays
. Generator trip relays & turbine trip relays
. Generator trip relays & generator breaker
. Generator trip relays & field breaker
. Generator trip relays & unit auxiliary transformer breaker
. Incomer cables for DG board, emergency board, DC lighting
board etc.
TESTS
Shop Tests

The Cables shall be subject to shop tests in accordance relevant IS/IEC
standards to prove the design and general qualities of the Cables as below:

Routine tests on each drum of cables.

Acceptance Tesis on 1 drum out of every 10 drums chosen at random for
acceptance of the lot for every size.

Type test on each type and size of cable, inclusive of measurement of armour
DC resistance of power cables on one drum out of every 10 drums of cable.

Additional Testis

Following additional acceptance iests shall also be performed on each type of
cables having outer sheath with improved fire performance (Type FRLS, FS):

Oxygen index test
The Oxygen index shall not be less than 29.

Temperature Index Test

250°C for FRLS cables and 350°C for FS cables

Flame Retardance iest on single cable and on bunched cables

DEVELOPMENT CONSULTANTS
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5.02.04

5.02.05

5.02.06

5.02.07

5.04.00

5.04.01

After the test, there should be no visible damages gn the test specimen within
300mm from its upper end.

After burning has ceased, the cables should be wiped clean and the charred
or affected portion should not have reached a height exceeding 2.5 meter
above the botiem edge of the burner, measured at the front and rear of the
cable assembly. 3 Hours fire rating test shall be carried out for FS cable as
per [EC331 '

Halogen acid gas ‘evolution test : e

The level of HCL evolved shail not exceed 20 per cent by weight. HCL
evolved shall not be exceed 2% for FS cable.

Smoke density test

The test shall be smoke generation by the outer sheath under fire as per
ASTM D 2843. The FRLS cables shall meet. the requirements of light
transmission of minimum 40% after the test. Minimum fransmission shall be
80% for Fire Survival cables.

Test for specific optical density of smoke
The cables shall meet the requirements of IS/IEC.
Test for rodent & termite repulsion property

The test shall be carried out to note the presence of rodent and termite
repelling chemical in PVC compound. Normal procedure is that a few
chippings of the PVC compound are slowly ignited in a porcelain dish or
crucible in a muffle furnace at about 600°C. The resulting ignited ash is boiled
with a little ammonium acetate solution-(10%). .. A drop of aqueous sodium
sulphide solution is placed on a thick filter paper and it is allowed io soak.
The spot is touched with a drop of above extract. A black spot indicates the
presence of anti-termite & rodent compound,

Flammability test shall be carmried on finished cables as per following
standards-

a) Swedish Chimney test— SS: 424-14-75
b) IEEE std.383 — 1974 latest -
c) 7 {EC std. 332-1 and |EC 331

Test Witness

Tests shall be performed in presence of Owner/Purchaser's representative.
The Contractor shall give at least thirty (30) days' advance notice of the date
when the tests are to be carried out.

*

i

Test Certificates

Certified reports of all thetests carried out at the works shall be furnished for
approval of the Owner/Purchaser.

~
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- .
5.04.02 Test reports shall be completed with all details and shall also coffaii IS/IEC
specified limit values, wherever applicable, to facilitate review.
5.04.03 The cables shall be dispatched from works only after:receipt of Owner/
Purchaser's written approval of the test reports.
6.00.00 DRAWINGS, DATA & MANUALS
6.01.00 Drawings, Data and Manuals shall be submitted with the bid and for.approval/
reference and subsequent distribution after the issue of Letter of Intent in
guantities and procedures as specified in General condition of contract and/or
elsewhere in this specification.
6.02.00 To be submitted with the Bid
a) Manufacturer's catalogues giving cable construction details and
characteristics.

b) Cable current ratings for different types of installation, inclusive of
derating factors for ambient temperature, grouping etc.

c) Write-up on Manufacturer's recommended method of splicing, jointing,
termination etc. of the cables.

d) Type test reports on 11 KV, 6.6KV, 3.3 KV Power, LT FRLS Power &
control, FS power and control cables

e) Filled-up proposal particulars.

6.03.00 To be submitted after award of contract

6.03.01 Guaranteed Technical Particulars

6.03.02 Quality assurance plan

6.03.03 Shop Test reports

6.03.04 Instruction manuals
The manual shall clearly indicate method of laying, termination, check-ups
and iests to be carried out before commissioning.

6.04.00 The bidder may note that the drawings, data and manuals listed herein are
minimum requirement only. The bidder shall ensure that ali other necessary
write-up, information, etc required to fully describe the cable are to be
submitted with the bid.
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ANNEXURE-A - - -
. S,
RATINGS AND REQUIREMENTS 20
HV POWER CABLES (11 KV, 6.6KV & 3.3 KV) , @ B
1.0 11000/11000V, 6600/6600V & 3300/3300V grade 90°C continuous rating @.\
under normal condition and 250°C rating under short circuit condition heavy ‘
duty XLPE power cable suitable for use in 11000V/6600V/3300V @ .
‘non-effectively earthed system conforming to foilowing requirement and in ‘ L
line with 1S-7098, 15-8130, [S-5831 & 15-3975, manufactured by Triple @
Extrusion Dry Cure {CCV) process using pressurized Nitrogen. ‘ 3
1.1 Conductor : Stranded and compacted aluminium conductor 2

of grade H2 & class 2 for all sizes, generally
conforming to 1S: 8130.

L&
T o by ;

Y

1.2 Conductor Screen Extruded semi-conducting compound.

U

1.3 Insulation - : Extrudedl‘ cross linked polyethylene (XLPE)
conforming to I1S: 7098 (Part-2)

Ay

1.4 Insulation'Screen : Extruded semi-conducting compound with a
layer of non-magnetic metallic tape. For single
core armoured cables, the armouring shall
constitute the metallic part of screening. The
semi-conducting tape shall be easily strippable.

1

[N

U/

15 ) Core |dentification By coloured strips applied on (For three core )
cables) cores or by numerals. -
-16 Inner Sheath : Extruded HRPVC/FRLS compound conforming @J

to type ST2 of 1S: 5831 for three core cables.
Single core cables shall have inner sheath.
Filler material shall also be of type ST2 PVC.

1.7 Armour : Galvanised single round steel wire armour for =
twin and multicore cables.

Non-magnetic hard drawn aluminum single D
round wire conforming to H4 of 1S-8130 latest &
for single core cables
é";si‘<
1.8 Overall Sheath : Extruded FRLS HRPVC compound conformmg ‘*”A
to type ST2 of IS: 5831. @3)

1.9 Drum : Steel Drum

S 2

D
.
by

)
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ANNEXURE-B

RATINGS AND REQUIREMENTS
LV POWER CABLES [1.1KV (XLPE TYPE)]

1.0 1100 V grade, 90°C continuous rating under normal condition and 250°C
under short circuit condition rating, XLPE heavy duty, power cable
conforming to following requirement and in line with 1S 7098 Part-l. IS 8130 &
1S 5831 and IS 3975.

1.1 Conductor : Stranded and compacted plain aluminium of
grade H2 and class 2 siranded, high
conductivity annealed plain copper for cable
sizes upto 2.5 mm?® conforming to 15:8130.

1.2 Insulation : Extruded cross-linked polyethylene (XLPE)
conforming to IS: 7098 (Part-1)

1.3 Core Identification By color coding

1.4 "~ Inner Sheath : Extruded HRPVC FRLS compound conforming

to type ST2 of IS: 5831 for mullicore cable.
Single core cables shali have no inner sheath.
Filler shall be of same material as of inner
sheath i.e. 5T2

1.5 Armour : Galvanized single round steel wire armour for
twin and multicore cables.

Non-magnetic hard drawn aluminum single
round wire conforming to H4 of 158130 latest
for single core cables : e

1.6 Overall Sheath : Extruded FRLS HRPVC compound conforming
o type ST2 of 15: 5831.

1.7 Drum : Conforming to 1S-10418 (Wooden drum)
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. ANNEXURE-C

?{{{3.:1 ;t’\ .
W,

RATINGS AND REQUIREMENTS

D)
CONTROL CABLES o
1.0 1100 V grade 85°C continuous rating under normal condition and 160°C =
under short circuit condition rating HRPVC Control cable (YWY) conforming . j
to following requirement and in line with 1S:1554, 15:8130, 1S:56831 and &
18:3975° 7 oo w ' - )
1.1 Conductor : Stranded, non-compacted & circular, high @j
conductivity annealed plain copper, generally =N
conforming to I1S: 8130. . 3
1.2 "~ insulation : Extruded HRPVC type-C compound conforming @
to I1S: 5831. The minimum volume resistivity of —j
insulation shall be 3.5 x 10" ohm-cm at 27°C =
and 3.5 x 10" OHM-CM at 85°C. )
1.3 Core ldentification : By color coding and numbering at interval of @7
100mm or less —
»"‘?;,
1.4 laner sheath : Extruded HRPYC compound conforming to type :'}
ST2 FRLS of IS: 5831 for multicore cables. &
Singte core cables shall have no inner sheath. 3
Filler shall be of same material as of inner £y
sheath i.e. ST2. e )
1.5 Armour : Galvanised single round steel wire for twin and 5]
muiticore cables. )
1.6 Overall sheath : Extruded FRLLS HRPVC compound conforming D)
to type ST2 of 1S: 5831. 5
1.7 Drum : conforming to 1S: 10418 (Wocden drum}) )
%3)
o)
@)
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ANNEXURE-D

O - o

RATINGS AND REQUIREMENTS
{1.1KV GRADE COPPER CONDUCTOR FS POWER CABLES)

1.1 Conductor : Conductor shall be of stranded construction,
consisting of high conductivity annealed tinned
copper wires conforming to Class-ll of iS 8130.

A suitable heat barrier tape, 'preferably glass
mica tape shall be provided over the conductor.

1.2 Insulation : The insulation shall consist of heat resisting
electrormnetric material EPR (Ethylene Propylene
rubber) and shall conform to Type IE-2 of IS:
6380/1984 amended up to date.

1.3 lLaying up of cores
{For multicore tables only)
The core shali be suitably identified in
accordance with I1S: 9968 (Part-1).

i The suitable fire retardant material fillers shall
be used for filling in the interstices.

Two layers of plain glass fibre binder tape shall
be applied over the laid up cores.

1.4 inner Sheath : An inner sheath of extruded special low smoke
and very low halogen content (acid gas
generation shall be less than 2% by- weight)
elastomeric (HOFR) compound of black colour
conforming to Type SE-3 of IS -
6380/1984,ammended up to date, shall be
provided over the laid up cores. This shall be
provided even for single core cables after
providing two layers of plain glass fibre tape
over the insuiation.

15  Armour . For Single core cables to be used in A.C.
system, the armouring over inner sheath shall .
consist of single layer of round copper wire.

For multi-core cables to be used in A.C. system
and single/two core cables in D.C. System, the
armouring over inner sheath shall consist of

DEVELLOPMENT CONSULTANTS
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1.6

Outer Sheath

a——

The extruded cuter sheath shall be of special
low smcke and very low halogen content (acid
gas generation shall be less than 2% by weight)
elastomeric HOFR compound comprising of
synthetic rubber and shall generally conform to
the type SE-3 of I3: 6380 [atest revision.

Minimum value of ‘Tensite Strength’ and
‘Percentage elongation rat rupture’ shall be 8
Newton/sq.mm. and 250% respectively.

The colour of outer sheath shall be black or any

other colour agreed mutually between Owner &
Contractor.

)
NG
et
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) ANNEXURE-E
ANNEXUREE '

RATINGS AND REQUIREMENTS
{1.1KV GRADE COPPER CONDUCTOR FS CONTROL CABLES)

1.1 Conductor . : 1t shall be of stranded construction, consisting of
high conduclivity annealed tinned copper
conductors conforming. to S:8130 / 1984
amended upto date.

A suitable heat barrier tape, preferably glass
mica tape shall be provided over conductor.

1.2  Insulation : The conductor insulation shall consist of heat
resisting elastomeric material EPR (Ethelene
FPropylene rubber) and shall conform to type IE-
2 of IS: 6380/1984 [atest revision.

1.3  Laying up of cores
(For multicore cables only) :

The core shall be suitably identified in
accordance with 1S: 9968 (Part-1)

The suitable fire retardant material fillers shall
be used for filling in the interstices.

) Two layers of plain glass fiber binder tape shali
) be applied over the taid up cores.

') 1.4 Inner Sheath : An inner sheath of extruded very low halogen
(acid gas generation shall be less than 2% by
weight) elastomeric HOFR compound of black
colour or any other natural colour with prior
approval from Owner conforming io Type SE3 .
of 15 6380 f 1984 amended upto date shall be
provided over the laid up cores.

1.5  Armour : The armouring over inner sheath shall consist of
single layer of wire / round galvanised steel wire
as per IS 3975 amended upto date.

1.6  Outer Sheath : The outer sheath shall be of special low smoke
and very low halogen conient (acid gas .
generation shall be less than 2% by weight)
elastomeric HOFR compound comprising of
synthetic rubber and shall generally conform fo
the type SE-3 of 1S:6380 latest revision.

The colour of outer sheath shal! be black or qgly@/;__"_ q\\
other natural colour with prior approval of /Eh'é s
Owner. !

\

e Mﬂ\:% ;‘\

Sl T A, V9
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ANNEXURE-F ' —

RATINGS AND REQUIREMENTS
FLEXIBLE TRAILING CABLES

i) 6600 V Unearthed Grade

Flexible trailing cable, annealed piain copper conductor, Class-5 of IS-
8130, insulated with EPR, conductor and insulation shielded with EPR,
cores screened with ATC wire braiding, cores faid up, HD CSP inner
sheathed, proof cotton taped and FRLS HD CSP sheathed overzll,
conforming to [S:8968. Alternatively PCP sheathing may be
acceptable.

i) 1100 V Grade

1100 V Grade trailing cable shall be plain copper of Class-5 of IS-
8130, heat resistant elastomeric compound based on EPR insulaticn,
inner sheath of heat resistant elastomeric compound PCP sheath,
nylon cord reinforcement and heat resistant, oil resistant and flame
retardant heavy duiy elastomeric compound FRLS CSP outer sheath.
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ANNEXURE-G
CABLE S1ZES

| si. No. | Cable Size | Conductor |  Insulation ]

1.0 H. T. CABLES (11kV})

1.1 1 core 630 Sg.mm AL ,.,XLPE._(ER,LS) e
1.2 3 core 400 Sg.mm AL XLPE (FRLS)

1.3 3 core 240 Sq.mm AL XLPE (FRLS)

1.4 1 core 70 Sq.mm Al XLPE (FRLS)

1.0 H. T. CABLES (6.6kV & 3.3kV)

1.1 1 core 630 Sq.mm AL XLPE (FRLS)

1.2 3 core 300 Sg.mm AL XLPE (FRLS)

1.3 3 core 240 Sq.mm AL XLPE (FRLS)

1.4 3 core 185 Sq.mm AL XLPE (FRLS)

1.5 1 core 70 Sg.mm AL XLPE (FRLS)

2.0 L. T. POWER CABLES

2.1 3 core 2.5 Sg.mm Cu XLPE (FRLS)

2.2 3or4 core 4.0S5q. mm Ccu XLPE (FRLS)

2.3 3or4core 10 Sq.mm cu XLPE (FRLS)

2.4 2 core 16 Sq.mm AL XLPE (FRLS)

2.5 3 core 16 Sg.mm AL XLPE (FRLS)

2.6 4 core 16 Sg.mm AL ALPE (FRLS)

2.7 2 core 35 Sq.mm AL - XLPE (FRLS)

2.8 3 core 35Sg.mm AL XLPE (FRLS) %ﬁﬁE;;\
2.9 4 core 35 Sq.mm AL XLPE (FRLS){é‘; . %}3
210 3core 70 S4.mm AL XLPE (FRLS)\{ S

DEVELOPMENT CONSULTANTS

(K9213R-EPC-SPC-001_V2F2-SEC-04_Cables.DOC)

115 of 142

Page: V2IF2AS-WIT




-

)
Gujarat State Electricity Corporation Ltd EPC Bid Document @ )

1x808 MW Supercritical Thermal Power Project K9213R-EPC-5PC-001 &3 .
) : - 2
[Sl.No. | Cable Size T Conductor | . Insulation | %7
211 3.1/2 core 76 Sq.mm AL XLPE (FRLS) )
2.12 3 core 85 Sq.mm ‘ AL ‘ XLPE (FRLS) < j
213 3.1/2 core 95 Sq.mm AL XLPE (FRLS) @ )
214 . 3core 185 Sg.mm AL . XLPE (FRLS) Q D
2145  3.1/2 core 185 Sq.mm AL XLPE (FRLS) 8 >
2.16 3 core 240 Sg.mm AL XLPE (FRLS} 73
2147  3.1/2 core 240 Sq.mm N AL _ X‘LPE (FRLS) ,,. '
2.18 3 core 300 Sg.mm AL ' XLPE (FRLS) - @)
219 3.1/2 core 300 Sg.mm AL XLPE (FRLS) @j
2.20 1 core 830 Sq.mm AL XLPE (FRLS) J
~
3.0 CONTROL CABLE : | :*3
3.1 2 core 2.5 Sg.mm cy HRPVC (FRLS) =l
3.2 . 3 core 2.538gmm- cu - HRPVC (FRLS) @ )
3.3 5 core 2.5 Sg.mm cu HRPVC (FRLS) =) 2
3.4 7 core 2.5 Sq.mm GuU HRPVC (FRLS)
3.5 g core 2.5 Sg.mm cu HRPVC (FRLS)
3.6 12 core 2.5 Sg.mm Cu HRPVC (FRLS)
3.7 20 core 2.5 Sq.mm cu HRPVC (FRLS)
4.0 FS POWER CABLES
4.1 3 core 2.5 8q.mm 7 Cu EPE
4.2 2 core 18 Sq.mm cu - EPR
43 3 core 16 Sq.mm cu EPR =
4.4 4 core 16 Sq.mm ‘ cu . EPR D
45 2 core 35Sq.mm ' cu EPR “ )
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[ SI. No. I Cable Size | Conductor I Inéu!atiog_' _-J-
46 3 core 35 Sg.mm Ccu EPR
4.7 4 core 35 Sq.mm Cu EPR
4.8 3 core 95 éq.mm cu EPR
49 3.1/2 core 95 Sq.mm L CULL Ll o EPRL
5.0 FS CONTROL CABLE

5.1 2 core 2.5 Sg.mm Cu EPR
52 3 core 2.5 Sq.mm Cu EPR
5.3 5 core 2.5 Sq.mm Cu EPR
54 7 core 2.5 Sg.mm - cu EPR
55 9 core 2.5 Sg.mm Ccu EPR
56 Cu EPR

12 core 2.5 Sg.mm
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TITLE SPECIFICATION NO. PE-TS-408-563-A201
TECHNICAL SPECIFICATION FOR VOLUME 1IB
H [l ELECTRIC HOIST SECTIQN C-4
1X800 MW WANAKBORI TPS REV 00 DATE  March 2016
SHEET 1 OF 1
ANNEXURE-I (SCOPE OF ELECTRIC HOIST
Sl. | Area / Equipment Qty. Capacity Lift (m) | Travel Path
No | description (nos.) (T) (m)
1 Vacuum Pumps 2 3T 8 21.5 Straight
Elevator M/C
2 room (TG hall & 2 3T 9 7 Straight
Service building)
3 CW BFV 1 15T 13 20 Straight
4
Straight
AC Plant Room 1 5T 7.5 23
5 DMCW Pumps (TG
& SG) 1 >T 8 29.0 Straight
6 Lube Oil Straight
Unloading ! o 8 4.0
ESP Control Room 1 10T 9 5.0 Straight
Booster PH 1 3T 8.5 Straight
DM Pump House Straight
and Condensate 1 3T 6 290
Transfer Pump
House
10 Drip Pump 1 5T 8 6.0 Straight
11 Boiler MCC 1 10T 32 5.0 Straight
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TECHNICAL SPECIFICATION FOR ELECTRIC HOIST

1 X 800 MW GSECL, WANAKBORI TPP, UNIT#8

DOC. NO.:

REV. 0

A) Structural

Annexure |

PAINTING SPECIFICATION

Surface preparation: De greasing and Mechanical cleaning with wire brush or hand tool. (SA 1/ ST

2/ ST 3, as applicable).

Primer

Finish Coat

Total DFT

: Red oxide Zinc chromate as per IS: 2074 (Alkyd medium) - 2 coat,

DFT35 u per coat.

: Synthetic enamel (Alkyd medium) as per IS: 2932- 2 coats, DFT 25 p

per coat.
:120p

B) Electrical /Control Panel

Surface preparation

: Seven tank process

Primer : Zinc phosphate (Alkyd medium) - 2 coat, Minimum DFT 25- 35 p per
coat.
Finish Coat : Synthetic enamel (Alkyd medium) as per IS: 2932- 3 coats, Minimum
DFT 20-25 p per coat.
Total DFT : 110 - 145p
COLOR SHADE
S. No Item Description | Color Shade Remarks
1 Crane Structure Lemon yellow, shade
356 as per IS-5
2 Bottom block Lemon yellow, shade
assembly 356 as per I1S-5
3 Hooks Lemon yellow, shade With 100
356 as per I1S-5 mm wide
black
zebra strip
4 End carriage sweep | Lemon yellow, shade
356 as per IS-5
5 Motors Smoke Gray shade 692
as per IS-5
6 Control Panels Steel grey/ As per
purchaser practice
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SUB-VENDOR LIST — ELECTRIC HOISTS

ANNEXURE-III

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

HICLIFF)

FLEX-TRANS (formerly known as

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

LHP

BRAKES

ELECTROMAG

SPEED-O- CONTROL

BCH

FOR DCEM BRAKES ONLY

KAKKU

CONTACTOR

SIEMENS

L&T

SCHNEIDER (Earlier TELE
MECHANIQUE)

BCH

OVER LOAD RELAYS

SIEMENS

L&T

ABB

SCHNEIDER (Earlier TELE
MACHANIQUE)

10.

HRC FUSES

SIEMENS

L&T

ENGLISH ELECTRIC

GE POWER

EATON (BUSSMANN)

ABB

11.

ISOLATING SWITCH

SIEMENS
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SUB-VENDOR LIST — ELECTRIC HOISTS

ANNEXURE-III

SR.
NO.

ITEM

SUPPLIERS

PLACE

REMARKS

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.

CABLE LUGS (HEAVY
DUTY)

DOWELLS

UML ENGINEERS

KOLKATA

JAINSON

16.

PVC POWER CABLES

APAR INDUSTRIES LTD.

MUMBAI

CORDS CABLE INDUSTRIES
LTD.

NEW DELHI

DIAMOND POWER
INFRASTRUCTURE LTD

VADODARA

GOYOLENE FIBRES (INDIA)
PVT.LTD

MUMBAI

GOVIND CABLE INDUSTRIES

KOLKATA

GUPTA POWER
INFRASTRUCTURE LIMITED

BHUBNESWAR

HAVELLS INDIA LIMITED

NOIDA

KEI INDUSTRIES LTD.

NEW DELHI

KRISHNA ELECTRICAL
INDUSTRIES LTD

GWALIOR

KEC INTERNATIONAL LIMITED

MUMBAI

MANSFIELD CABLES
COMPANY LTD.

NOIDA

NICCO CORPORATION LTD.

KOLKATA

PARAMOUNT
COMMUNICATIONS LTD.

NEW DELHI

POLYCAB WIRES PVT. LTD.

MUMBAI

RADIANT CORPORATION
PRIVATE LIMITED

HYDERABAD

RAVIN CABLES LIMITED

MUMBAI

SUYOG ELECTRICALS LTD.

VADODARA
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SUB-VENDOR LIST — ELECTRIC HOISTS ANNEXURE-IlI
ﬁg' ITEM SUPPLIERS PLACE REMARKS

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
(P) LTD BANGALORE
APAR INDUSTRIES LTD., CMI |\ 11/ 1o,
LTD
CMI LIMITED FARIDABAD
CORDS CABLE INDUSTRIES LTD |[NEW DELHI
E_IF_{I\D(STAL CABLE INDUSTRIES |,/ \atp
DELTON CABLES LTD NEW DELHI
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
ELKAY TELELINKS LTD NEW DELHI
GEMSCAB INDUSTRIES LTD NEW DELHI
GOVIND CABLE INDUSTRIES  |KOLKATA
GUPTA POWER
INFRASTRUCTURE LIMITED [P UBNESWAR
HAVELLS INDIA LIMITED NOIDA
INCOM CABLES (P) LTD NEW DELHI
KEI INDUSTRIES LTD NEW DELHI
RSIUEETROL o on

17. PVC CONTROL CABLES | F C INTERNATIONAL LIMITED _|MUMBAI
MANSFIELD CABLES COMPANY || 0\
LTD
NICCO CORPORATION LTD KOLKATA
E¢I§AMOUNT COMMUNICATIONS | v beL Hi
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_I;II\D/I POWER & TELECOM PVT. | v DERABAD
TORRENT CABLES LTD AHMEDABAD
THERMO CABLES LTD HYDERABAD
'II_'_}_RDUPATI PLASTOMATICS PVT. |}, 50r
UNIVERSAL CABLES LTD SATNA
NICCO KOLKATA

18. [TRAILING CABLE

8 G CABLES UNIVERSAL SATNA
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SUB-VENDOR LIST — ELECTRIC HOISTS ANNEXURE-II
ﬁg ITEM SUPPLIERS PLACE REMARKS

INCAB
ICL NEW DELHI
APAR INDUSTRIES LTD MUMBAI
CMI LTD FARIDABAD
KEI INDUSTRIES LTD NEW DELHI
SUYOG ELECTRICALS LTD VADODARA
APAR INDUSTRIES LTD MUMBAI
CORDS CABLE INDUSTRIES NEW DELHI
LTD
CRYSTAL CABLE INDUSTRIES |[KOLKATA
LTD
DIAMOND POWER VADODARA
INFRASTRUCTURE LTD
GEMSCAB INDUSTRIES LTD NEW DELHI
GOVIND CABLE INDUSTRIES |KOLKATA
GUPTA POWER BHUBNESWAR
INFRASTRUCTURE LIMITED
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL GWALIOR
INDUSTRIES LTD

19. IXLPE POWER CABLES |[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 MUMBAI
E_;?SLE CORPORATION OF INDIA MUMBAI
CRYSTAL CABLE INDUSTRIES KOLKATA
LTD
DIAMOND POWER

XLPE CONTROL INFRASTRUCTURE LTD VADODARA

20. |- ABLES GEMSCAB INDUSTRIES LTD NEW DELHI
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED |[MUMBAI
PARAMOUNT COMMUNICATIONS |INEW DELHI
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SUB-VENDOR LIST — ELECTRIC HOISTS

ANNEXURE-III

SR.
NO.

ITEM

SUPPLIERS

PLACE

REMARKS

LTD

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

21.

CABLE GLAND

COMMET

SUNIL&CO

ARUP ENGINEERING

JAINSON

DOWELL

22.

PUSH BUTTONS

SIEMENS

L&T

BCH

SCHNEIDER

23.

LIMIT SWITCHES

SPEED-O-CONTROL

ELECTROMAG

24,

PENDENT PUSH
BUTTON STATION

OEM

25.

INDICATING LAMPS

TECKNIC

BCH

SIEMENS

STANDARD

26.

MCB

MDS

INDO COPP

STANDARD

SIEMENS

L&T

ABB

SCHNEIDER

27.

PANELS

OEM

RITTAL

PYROTECH

28.

RESISTANCE BOXES

ENAPROS

OEM

SAFEX FIRE SERVICES LTD

UNITED FIRE EQUIPMENTS PVT.
LTD

ZENITH FIRE SERVICES (INDIA)
PVT LTD

29.

VVVF

'YASKAWA

ABB

SIEMENS

SCHNIEDER

FUJI ELECTRIC
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SUB-VENDOR LIST — ELECTRIC HOISTS

ANNEXURE-III

SR.

NO. ITEM

SUPPLIERS

PLACE

REMARKS

MITSUBISHI ELECTRIC

30. SHROUDED DSL

SUSHEEL

STROMAG

31. LOAD CELL

IPA

SARTORIUS

32. GEAR BOX

OEM

ELECON ENGINEERS

SHANTI GEARS

PBL*

* = Applicable for Geared

NAW*

Motors only

NORD*

SEW*

BONGFILIOLI*

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.
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TITLE

SPECIFICATION NO. PE-TS-408-563-A201

TECHNICAL SPECIFICATION FOR
WIRE ROPE ELECTRICAL HOIST
1X800 MW WANAKBORI TPS,

VOLUME II B

SECTION C3

REV 00 | DATE March 2016

ANNEXURE-V

Master drawing list and submission schedule

SlI. No. SI-NO | BHEL DRG.NO DRAWING TITLE CATEGORY SUBMISSION | Remarks
SCHEDULE -
WEEK
NUMBER
FROM DATE
OF PO
ELECTRIC HOISTS (EH)
1 563 PE-V0-408-563-A201 Manufacturing Quality Plan with APPROVAL 2
Sub vendor list

563 PE-V0-408-563-A202 GA Drawing for Electric Hoist, APPROVAL 2

2 DSL arrangement and painting
details.

563 PE-V0-408-563-A219 Schematic Circuit Diagram APPROVAL 3
3

563 PE-V0-408-563-A210 Mechanism Sizing Calculation APPROVAL 2
4
5 563 PE-V0-408-563-A218 Detailed BOM/BOQ for crane INFORMATION 4

563 PE-V0-408-563-A206 O & M Manual INFORMATION 6
6

563 PE-V0-408-563-A207 Mandatory spare parts list APPROVAL 4
7

563 PE-V0-408-563-A208 Erection procedure INFORMATION 6
8

NOTE: 1 VENDOR SHALL RESUBMIT THE REVISED DRAWINGS WITHIN 7 DAYS OF RECIEPT OF
COMMENTS.
2 INCOMPLETE DRAWINGS/DOCUMENTS SHALL NOT BE TREATED AS SUBMITTED.
3 Document mentioned at s.no.1, 2, 3 & 4 shall be considered as basic documents for delay
analysis purpose. /start of manufacturing.




ANNEXURE-V (MANDATORY SPARES)

Sl.no Description Total quantity required
Mechanical Spares (For each type and rating of hoists)
1 Bearings for long travel wheels: 2 sets
2 Bearings for gear boxes for each type of hoist 2 sets
3 Break liners for all the brakes 100% of total population of each type &
size
4 Oil seals 100% of total population of each type,
size rating
5 Brake springs for all brakes 100% of total population of each type,
size rating
6 Wire ropes for hooks 100% installed on each crane and hoist
7 Solenoid coils for brakes (If applicable) 2 sets
8 Overload relay for motors 2 Nos.
9 Limit switches for hoists and travel mechanisms 2 sets
10 Spare motors for hoists Total 2 nos. of hoisting motion
11 Long travel machinery
i Gear wheel 1 set
ii. Internal clip 2 Nos.
iii. Pinion 1 No.
12 Electrical ltems (For All Hoists)
121 415 Volt Motor (Upto 30 KW Rating)
a Driving End & Non-Driving End Bearing 3 Set for each type and rating of Motor
b Cooling Fan 2 Nos. for each type and rating of Motor
c Motor Terminal Block 5 Nos. for each type and rating of Motor
d Complete Set of Coupling 1 Set of each application
13 C&l Items (For All Hoists)
13.1 Push Button
13.2 Complete Assembly 5 Nos of each colour
13.3 Contact Element (1INO+1NC) Block 20 Nos.
13.4 Selector Switch 10 Nos of each type and rating
13.5 Meter (Analog or digital)
13.6 10% for each type & range or minimum 1 no. whichever
Ammeter .
is more
13.7 Voltmeter _10% for each type & range or minimum 1 no. whichever
is more
13.8 10% for each type & range or minimum 1 no. whichever
Frequency .
is more
13.9 MW 10% for each type & range or minimum 1 no. whichever
is more
13.1 MVAR _10% for each type & range or minimum 1 no. whichever
is more
13.11 Power Factor .10% for each type & range or minimum 1 no. whichever
is more
13.12 10% for each type & range or minimum 1 no. whichever
Synchroscope .
is more
13.13 Indicating Lamps complete assembly 10 Nos. of each colour & type
13.14 Mimic Lamps 10 Nos. of each colour & type
13.15 MCB 2 Nos. for each type and rating
13.16 Door limit Switch 2 Nos.
13.17 Annunciation System
13.18 Lamp Box with Facia & Lamps (LED Type) 25 Nos
13.19 Hooter 1 No.
13.2 Each Type of PCB (for non-PLC driven sy&téth)*> |1 No.

Note:




Sl.no Description |Tota| quantity required

The lists of spares indicated are for the type equipment generally used in thermal power plants. If the design

1 or type of equipment proposed by the bidder is different, then the bidder shall suit the spares list according to
the type of equipment. However, the numers or quantity of spares, indicated shall not be reduced.
All essential spares shall be supplied as per the requirement of the specifications. In case any spare

2 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.
Any change or variation in equipment or systems during detailed engineering stage which would cause

3 changes / variations in the essential spares quantity, shall be supplied by Vendor without any commercial
implications

4 For quantities indicated in percentage, fractions are to be rounded-off to next higher integer.

5 Any item which is “not applicable” in the above list and is found to be “applicable” at a later date shall be
supplied by theVendor without any extra cost.
If any of the items of spares/tools & tackles ordered is found to be not applicable during detailed engineering

6 stage/execution stage, the contractor will have to supply alternative items of spares/tools & tackles. The

alternative items of spares/tools & tackles are to be mutually agreed between the PURCHASER and
VENDOR
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ANNEXURE-VI
DRAWING DISTRIBUTION SCHEDULE

. Thé Ownen’Engineer may accord approval- in catégo_ry_(c) or (d)“ir'\ 'n"lore.th'a'n

one submission of a document tiff he is satisfied that the intent of the
specification has been fully complied with. . The Contractor shall be -
responsible for delay in such cases and no extension of time shall ordinarily
be ailowed on such grounds. Approval of contract documents by the Owner/

Engineer shall not relieve the Contractor of his responsibility for any efrors

and fulfillment of contract requ'rements

The Contractor's work shall be in strlct accordance W|th the fi nally approved
drawings and no deviation shall be permitted without written approva[ of the
Owner/Engineer.

Except key plan/general yard plan, any layout drawing requiring scrutiny shalt -
not be drawn to a scale less than 1:50.

For review by the Consulting Engineer, the Contractor shall furnish soft
copies of drawings & documents and three (3) prints of each drawing/
document. Two (2) prints of such submission shali also be sent to the Owner.
After review, comment/approval will be sent to the Contractor. Upon action
under category (a) or (e), the Coniractor shall directly distribute the
documents to the various offices of the Owner and other agencies in number
of copies as specified in the contract document. Such distribution cepies shall
be marked with the reference and date of the letier by which the Owner/
Engineer has accorded his final approval. Penal action shall be taken against
the Contractor for any unauthorised revision in the drawings so distributed
from the drawings approved by the Owner/Engineer. The contractor shall
furnish three (3) CDs of ali as builtffinal drawings for Owner/Consultant site.

11 copies of all approved drawings for Customer H.O., Site & Cons., 3
copies for BHEL Site shall be submitted

For details of documentation for Civil, Structural and Architectural works, Vol.
11-G may be referred.

TENDER STAGE DOCUMENT SUBMISSION

The Bidder~shall submit along with his bid all documents/drawings as

requested in re ectlve specifications. The documents shafl include but not

a) All Bid proposal sheets duly filled up.

b) Detailed experience list an ancial resources of the prime bidder his
collaboratorsfassociates in thisbid as well as the sub-vendors
proposed.

c) Scheme drawings indicating scope of supp

the Bidder indicating clearly exclusions, if any.

d) List of terminal pDints of the package offered together
quantity of various input {i.e. water, air, electricity etc.) a
from the Owner at such interfaces.

DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001-Vol-HA-Sec-687)
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SPECIFICATION NO. PE-TS-408-563-A201
TECHNICAL SPECIFICATION FOR VOLUME - IIB
HHH ELECTRIC HOIST SECTION-D
1 X 800 MW WANAKBORI TPP Rev 00 March 2016
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SECTION-D

STANDARD TECHNICAL REQUIREMENTS
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TITLE TECHNICAL SPECIFICATION FOR SPECIFICATION NO. PE-TS-408-563-A201
s 7 WIRE ROPE ELECTRICAL HOIST VOLUME Il - B
Hﬂ[l 1X800 MW WANAKBORI TPS SECTION -D
REV 00 DATE  March 2016
SHEET 1 OF 5
1.0.0 INTENT OF SPECIFICATION

This specification covers the design, engineering, manufacture, inspection and testing

at manufacturer’s works, properly packed and delivery to site for the steel wire rope

electric hoist as specified in the Data Sheet A enclosed. The equipment specified shall

include all accessories required for trouble free operation.

2.0.0 Design Particulars

The steel wire rope electric hoist covered in this specification shall be suitable for the

lift as specified in Data Sheet - A. Equipment offered shall be conforming to

specification requirements as per IS: 3938 (latest edition) and other specified Indian

Standards.

3.0.0 Technical Particulars

3.1.0 Quantity:
The quantity of various steel wire electric hoist shall be as mentioned in Annexure A.

3.2.0 Type - Electrically operated with trolley.
3.3.0 Capacity / Lift: As indicated in Annexure - A

3.4.0 Applicable IS

i) IS: 2266
purposes.

i) 1S: 4029
iii) 1S: 900

iv) IS: 4237
v) IS: 694
1000 Volts

vi) IS: 3043
vii) 1S: 1822

viii) I1S: 2147

DESCRIPTION

Specification for steel wire ropes for general engineering

Guide testing induction motor.
Code of practice for installation and maintenance of
induction motor.

General requirement of switchgear and control gear for
voltage motor exceeding

1000 Volts.

Copper conductors PVC insulated cables for voltage up to

Code of practice for earthing.

Motor starters for Voltages up to 650V.

Degree of protection provided by enclosures for low

voltage switch— gear and control gear.

ix) IS: 1554

PVC insulated (Heavy-duty) electric cables for working

voltages and including 1100 volts.
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WIRE ROPE ELECTRICAL HOIST

SPECIFICATION NO. PE-TS-408-563-A201

VOLUME Il - B

1X800 MW WANAKBORI TPS

SECTION -D

REV 00 DATE March 2016

SHEET 2 OF 5

x) I1S: 325

xi) IS: 15660
xii) IS 9968 Part |

Three phase induction motors.

Point hook with shank.

Flexible trailing cables

3.5.0 Material of Construction

4.0.0

5.0.0

6.0.0

6.1.0

i) Frame — M.S.Plate-IS: 2062.

ii) Wheels — Single flanged conform to IS: 3938
iii) Gearbox — MS fabricated IS: 2062

iv) Hook -- As per IS: 15560.

Quality Plan & Inspection

To ensure that the equipment and services are in accordance with the specification,
the vendor shall follow/adopt BHEL’'s STANDARD QUALITY PLAN (enclosed
herewith)/Customer approved QAP to control critical activities at all essential points.
The enclosed standard quality plan should be duly signed and stamped as a token
of acceptance and submitted by the bidder along with the offer.

Inspection shall be carried out by BHEL/customer representative as the case may
be in line with the approved drawing / document. Any necessary requirement at any
stage of inspection deemed necessary by Customer/BHEL shall be carried out
without any commercial or technical implication.

Name Plate

All the electric hoists shall be provided with individual nameplate indicating
minimum the following data’s:

Name of manufacturer

Capacity (in tons)

Lift (in meters)

Serial No.

Painting Procedure

All surfaces to be painted shall be thoroughly cleaned of all grease, oil, loose mill
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TITLE TECHNICAL SPECIFICATION FOR SPECIFICATION NO. PE-TS-408-563-A201
iz WIRE ROPE ELECTRICAL HOIST VOLUME Il - B
Hﬂ[l 1X800 MW WANAKBORI TPS SECTION -0
REV 00 |DATE March 2016
SHEET 3 OF 5
scale, dust, rust and any other foreign matter. Mechanical cleaning by power tool
and scrapping with steel wire brushes shall be adopted to clear the surfaces.
6.2.0 Machined and bearing surface shall be protected with varnish or thick coat of

grease.

Also refer “Painting Requirements” in Volume IIB, Section C.

7.0.0

8.0.0

9.0.0

10.0.0

11.0.0

DESPATCH

All the Electric hoists shall be packed to avoid any damage during transits and
storage at site.
POST CONTRACT DRAWINGS AND DOCUMENTS

The drawings / documents shall be submitted after placement of order as per
Clause 3.00 of Section C.
INFORMATION TO BE FURNISHED WITH THE OFFER

As per Annexure |1

COLOUR SCHEME
Color scheme shall be intimated by the purchaser to vendor during the contract

execution stage and the same shall be strictly followed.

GENERAL DESIGN FEATURE
Parts requiring replacement or lubrication shall be easily accessible & without

dismounting type.

Equipment shall include the devices as required and comply with applicable
standards/specification requirements.

Defects in material not acceptable/allowed. Rectification of any flaw is permissible
only with the approval of Purchaser.

Hoist shall be rigid in construction and all movements shall be smooth and non-jerky.
Design shall provide for easy maintenance of all parts, particularly the wheel
bearings.

Design shall conform to IS: 3938 and other standards as specified.

Both hoists and trolleys are driven electrically. Wheels shall be single flanged type
and to suit different monorail beam sizes and the shall be intimated to purchaser
during of manufacturing stage.

Hook shall be swiveling type and fitted with a safety latch.
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Hoists shall be designed for minimum headroom above the highest position of hook
and for closest hook approaches.
Hoist shall be designed with the following electrical features:

11.1.0 ELECTRICAL MOTOR DESIGN
Motor shall be squirrel cage induction type, and suitable for AC supply of 415V, 3
phase, 50 HZ, 40% CDF with IP—55 degree of protection. Motors shall be class ‘F’
insulated with temperature rise limited 70° C & suitable for 150 starts/hr. Motors shall

conform to 1S-325 and tested in line with enclosed Quality Plan.

11.2.0 ELECTRICAL POWER
Hoist mounted heavy duty, electrical panel, direct on reversing type Air brake
contactors, electrically interlocked for safety with necessary control gears such as
control transformer, MCB (Control and Power), limit switches, thermostat, space
heater, neutral link, ON/OFF 3 Phase door interlock switch, wrong connection
preventor, overload relays with SPP features, indicating lamps, cable glands, lugs,
terminals, cables etc. housed in totally enclosed IP— 55 degree of panel. Control
voltage shall be 110V.
11.3.0 LIMIT SWITCH
Limit switches to prevent over hoisting , over lowering & over travelling shall be
provided.
11.4.0 Brake
The hoist and cross traverse motors are fitted with an DC electro-magnetic disc type
brake designed and built to arrest, and hold safely the full load capacity of load. The
brakes shall be fail-safe type wherein failure of current immediately applies the brake.
11.5.0 PUSH BUTTON STATION
Pendent push button station shall be provided with minimum 5 nos. of glow type push
buttons such as hoisting/lowering, cross traverse forward/reverse and emergency
stop (mushroom head type). The contactors are operated by pendent push button
station suspended from the hoist for easy operation and suspension is made on steel
link chain. Necessary cable glands, lugs, terminals along with connecting cable of

12C—1.5 copper flexible cable shall be provided. Emergency stop push button shall

135 of 142




PEM-6666-0

TITLE
57507

affr

TECHNICAL SPECIFICATION FOR
WIRE ROPE ELECTRICAL HOIST

SPECIFICATION NO. PE-TS-408-563-A201

VOLUME Il - B

1X800 MW WANAKBORI TPS

SECTION -D

REV 00 | DATE March 2016

SHEET 5§ OF 5

be mushroom head (lockable )type. Pendent push button shall return to off position

when released.
11.6.0 EARTHING

All electrical equipment (motor,panel,pendent) shall be provided with proper elements

like bolts, washers ,nuts etc. for proper earthing at site.
11.7.0 POWER SUPPLY TO HOIST:
i) Shrouded Bus Bar Conductor Type DSL complete with brackets

and other fixing arrangements.

ii) Isolator and cable from isolator at 1.5 m operating floor to DSL shall be supplied by

the manufacturer.

136 of 142




TITLE

1X800 MW WANAKBORI TPS
B ELECTRIC HOISTS

SPECIFICATION NO. PE-TS-408-563-A201

VOLUME: Il

REV 00

March 2016

VOLUME - Il

137 of 142




TITLE: SPEC. NO.: PE-TS-408-563-A201

aﬁn 1X800 MW WANAKBORI TPS VOLUME: 1l
TECHNICAL SPECIFICATION SECTION:
REV.NO. 00

COMPLIANCE CUM CONFIRMATION

CERTIFICATE SHEET 1 OF 2

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)

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’, 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 is within the contracted price without any
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 off.

e) The offered materials shall be either equivalent or superior to those specified in the

f)

g)

h

~

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.

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 and within purview of the tender
specification even if the same are additional to approved billing break up, approved drawing
or approved Bill of quantities.

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.
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TITLE: SPEC. NO.: PE-TS-408-563-A201

]
1X800 MW WANAKBORI TPS VOLUME: il
TECHNICAL SPECIFICATION SECTION:
COMPLIANCE CUM CONFIRMATION REV.NO. 00

SHEET 2 OF 2

CERTIFICATE

j)

k)

1)

n)

As built drawings shall be submitted as and when required during the project execution.

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.

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

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

In case vendor submits revised drawing after approval of the corresponding drawing, any
delay in approval of revised drawing shall be to vendor’s account and shall not be used as
a reason for extension in contract completion.
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TITLE SPECIFICATION NO. PE-TS-408-563-A201
FeTE o7 TECHNICAL SPECIFICATION FOR VOLUME I
Hﬂ[[ ELECTRIC HOISTS SECTION
REV 00 DATE
SHEET 1 OF 1
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.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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Fvgs T DEVIATION SHEET (COST OF WITHDRAWL)
PROJECT:- 1X800 MW WANAKBORI TPP

/ PACKAGE:- ELECTRIC HOISTS

TENDER ENQUIRY REFERENCE:-

NAME OF VENDOR:-

SL NO|VOULME/| PAGE |CLAUSE| TECHNICAL COMPLETE DESCRIPTION COST OF REFERENCE OF| NATURE OF [REASON FOR QUOTING DEVIATION
SECTION NO. NO. | SPECIFICATIO OF DEVIATION WITHDRAWL OF PRICE COST OF
N/ TENDER DEVIATION SCHEDULE ON |WITHDRAWL OF
DOCUMENT WHICH COST DEVIATION

OF WITHDRAWL | (POSITIVE/
OF DEVIATION NEGATIVE)
IS APPLICABLE

TECHNICAL DEVIATIONS

(2]

OMMERCIAL DEVIATIONS

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

NAME DESIGNATIONS SIGN & DATE
NOTES:

1. For self manufactured items of bidder, cost of withdraw! of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only.

2. For directly dispatchable items, cost of withdraw! of deviation will be applicable on the basic price including taxes, duties & freight.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer,
wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-l opening shall not be considered.

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl o
deviation loading as per Annexure-VIIl of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy)|
10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which
have been clubbed together shall be considered as NIL.

13. In case nature of cost of withdraw! (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.
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TITLE

ol

TECHNICAL SPECIFICATION FOR
ELECRIC HOISTS
1X800 MW WANAKBORI TPP

SPECIFICATION NO. PE-TS-408-563-A201

VOLUME IlI

SECTION

REV 00 DATE  March 2016

SHEET 1 OF 1

DOCUMENTS TO BE FURNISHED WITH OFFER FOR TECHNICAL EVALUATION

1) Deviation schedule with reference to specific clauses of the specification along with
reason for such deviation or No deviation in the format given under Vol.-ll|

2) SIGNED AND STAMPED COPY OF COMPLIANCE CUM CONFIRMATION CERTIFICATE.
3) Unpriced format, duly mentioned ‘Quoted’ against each Sl.no below each column.

NOTE:

i) NO OTHER DOCUMENTS OTHER THAN THOSE LISTED ABOVE ARE REQUIRED TO BE S
UBMITTED FOR TECHNICAL EVALUATION. IN CASE ANY OTHER DOCUMENT IS FURNISHED, THE
SAME WILL NOT BE TAKEN INTO CONSIDERATION FOR TECHNICAL EVALAUATION.

ii) BIDDER TO CLEARLY MENTION “QUOTED” AGAINST EACH ITEM. IN CASE ANY ITEM IS NOT
APPLICABLE THEN “NA” SHOULD BE CLEARLY MENTIONED AGAINST THE SAME.

142 of 142




