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1.0

11

1.2

1.3

1.4

1.5

1.6

SCOPE OF ENQUIRY/ INTENT OF SPECIFICATION

The specification is intended to cover design, engineering, manufacture, inspection and
testing at vendor's/ sub-vendor’s works, painting, proper packing and supply and dispatch to
power station site, Performance and guarantee testing and handing over of WORKSHOP
EQUIPMENTS as per details in different sections / volumes of this specification for 2 X 660
MW ENNORE SEZ STPP.

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 vendor
from the responsibility of providing such facilities to complete the supply of WORKSHOP
EQUIPMENTS.

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

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

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

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specification, to bring out any contradictory / conflicting requirement in
different sections of the specification and within a section itself to the notice of BHEL and to
seek any clarification on specification requirement in the format enclosed under Vol-11I of the
specification. In absence of any such clarifications, in case of any contradictory requirement,
the more stringent requirement as per interpretation of Purchaser/Customer shall prevail
and shall be complied by the bidder without any commercial implication on account of the
same. Further in case of any missing information in the specification not brought out by the
prospective bidders as part of pre-bid clarification, the same shall be furnished by
Purchaser/ Customer as and when brought to their notice either by the bidder or by
purchaser/ customer themselves. However, such requirements shall be binding on the
successful bidder without any commercial & delivery implication.

Page 2 of 82
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1.7 The bidder’'s offer shall not carry any sections like clarification, interpretations and /or
assumptions.

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

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

1.10 Unless specified otherwise, all through the specification, the word contractor shall have
same meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean
BHEL and /or Customer including their consultant as interpreted by BHEL in the relevant
context.
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Volume-II: General & Schedules
General Background and Salient Features

1.0

1.1

1.2

1.3

1.4

CHAPTER 1

PROJECT SYNOPSIS
GENERAL BACKGROUND AND SALIENT FEATURES
Introduction
Tamilnadu Generation and Distribution Corporation owns the proposed
green-field 1320 MW (2 units of 660 MW each) Coal Based Thermal Power
Station at Katupalli. This is an expansion of North Chennai Thermal Power
Station (NCTPS) and located on some portion of the ashdyke of NCTPS.

Location

The proposed site for main power plant is located near Ennore port (approx 5
kms).

The nearest Railway station is at Athipattu Pudunagar (approx 5 kms)

All weather road from Pattamandri on the Thiruvottiyur-Ponneri district
highway is the nearest road access.

The nearest airport is at Chennai at a distance of 60 km.
Type of Plant

The proposed 2x660 MW Super-Critical Power Project consists of coal fired
steam generator connected to a reheat type steam turbine generator along
with all the required auxiliaries. Circulating cooling water system is envisaged
for condenser cooling.

The description and salient technical data of the Steam Generator, Steam
Turbine Generator, Auxiliary systems, Electrical, Control & Instrumentation,
Civil etc. are explained elsewhere in the specification:

PROJECT INFORMATION

Project Title : 2x660M WE nnoreS EZC oalB ased
Supercritical T hermal P ower Projectat Ash
Dyke of NCTPS

QEL"'REUANCE IN ENGWEEH/,V
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14

N
[

o R ER
2= z.'}l"--r‘:'i

Vol. II: 1
Page 5 of 82 DESEIN



DESEIN

Volume-II: General & Schedules
General Background and Salient Features

Owner :  TAMILN ADU GENERATION AND DI STRIBUTION
CORPORATION (TANGEDCO)

LOCATION

The site is located near Vayalur Village, Ennore

Latitude ; 13°17' N to 13°18'N

Longitude : 80°18' E to 80°19' E

Distance from Chennai City : 35 km

Nearest Airport is at Chennai at a

Distance of : 60 km

Nearest Seaport is : Ennore

Nearest Railway Station is : Athipattu Pudunagar (approx 5 kms)

Meteorological Condition

Climate : Tropical ,very dry and hot summer, dry and cold
winter and good rain-fall in monsoon
accompanied with strong wind.

Climatological data : Ambient temp. (°C)
Annual Maximum Mean Temp  41.5(°C)

Annual Minimum Mean Temp 24(°C)

Design Ambient temperature 35(°C)

Relative Humidity
Maximum  100%
Minimum 36%
Design 75%

Annual Rainfall

Maximum 2540 mm
Average 1600 mm
Minimum 1175 mm

Prevailing Wind Direction
Nov to Jan — From NW & NE

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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1.5

1.6

1.7

Feb to Mar — From East & SE

Apr to May — From South & SE

June — From SW

July to Aug — From NW

Sept to Oct — From SE & SW

Wind Speed 11.8 kmph (avg)
50 kmph (max)

Seismic Zone Il as per
1S:1893-2002

Access to Site

Site is well connected to all weather road from Pattamandri on the Thiruvottiyur
— Ponneri district highway. Site is located adjacent to the Chennai — Howrah
broad gauge line and thus well connected by rail also.

Plant Rating, Capacity, Availability, PLF

Each of the two units shall have a Turbine maximum continuous rating
(TMCR) of 660 MW at generator terminals based on the following site
conditions.

=  Ambient air temperature

= Condenser cooling water inlet temperature of 33°C and 9°C
temperature rise across the condenser.

= Generator power factor of 0.85.

= Fuel specification as given elsewhere.

= Design temperature for electrical equipment is 50°C.

The VWO capacity of the steam turbine shall not be less than 105% of TMCR
flow at rated parameters. Boiler maximum Continuous Rating (BMCR) will be
established to match the steam flow at VWO conditions, but BMCR flow shall
not less than 108% of TMCR flow.

The capacity of the unit is selected so as to deliver the rated output even after
ageing that will occur between overhauls, as a result of deposition of salts in
turbine blades, wear and tear etc.

The plant load factor (PLF) being considered is 85%.

Power Evacuation

Power will be evacuated from the proposed thermal power station at 400 KV
voltage level through 400 KV transmission lines . The power evacuation lines

would be double circuit 400 KV lines which will act as Line in & Line out
circuit.

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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Volume-II: General & Schedules
General Background and Salient Features

1.8

1.9

1.9.1

1.9.2

Site Selection

The following factors which influence the project site selection have been
found very favourable to establish and operate the project.

Availability of fuel.

Existing power plant

Availability of adequate cooling water.

Availability of adequate land for locating the power plant with

approach roads.

Suitability of land from topographical and geological aspects

Proximity of National Highways, Ports & Transport of fuel &

heavy equipment.

g. Facility for interconnection with transmission and distribution
system for evacuation of power.

h. Environmental aspects.

apow

o

Total land required for the project is 500 acres which is under the possession
of TANGEDCO.

Fuel
Source of Fuel

Domestic coal requirement for the power plant will be sourced from Kalinga
block of Talcher coal fields, Mahanadi and IB valley coal fields in the state of
Orissa. Coal will be transported by sea. The port of dispatch and port of
receipt for domestic coal would be Paradip port and Ennore port respectively.
Imported coal shall be sourced from foreign countries through sea to Ennore
port.

Coal can be transported from coal mines to Ennore port by sea and unloaded
at proposed coal berth-lll. Further the coal can be transported to the
proposed power plant through pipe conveyor which shall have a system
capacity of 2 x 2000TPH.

The steam generator shall be designed for the following conditions :

o Best Coal — 100% Imported Coal
e Design Coal — 70% Imported & 30% Domestic Coal
e Worst Coal — 50% Imported & 50% Domestic Coal

The analysis of fuel is given below :
Coal Analysis:

Coal Quality Parameters

SL.NO | DESCRIPTION DOMESTIC COAL | IMPORTED COAL

1. HIGHER HEATING | 2800 (GCV  as | 6250 ( GCV Air

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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VALUE received basis) dried basis)
-As Fired basis given 5642 (as received
Kcal/kg basis)
2. TOTAL MOISTURE % | During rainy | 16.5%
season
20% ( inherent +
surface)
3. HGI 45 to 55 51
Abrasiveness expected | Average 52
YGP 50 to 70 mg/kg
Shale and sand stone | 20% max.
content upto 50 mm.
Feed coal size
DOMESTIC COAL
Sr. No. | Particulars Units Parameters
A. Proximate Analysis
1. Moisture % 16.00
2. Volatile Matter % 19.00
3. Ash % 45.00
4. Fixed carbon % 20.00
Total % 100
B. ULTIMATE
ANALYSIS, % ( As
received)
1. Carbon % 27.70
2. Hydrogen % 2.60
3. Nitrogen % 0.52
4. Oxygen % 7.26
5. Sulphur % 0.50
6. Ash % 45.00
7. Moisture % 16.00
8. Carbonates % 0.38
9. Phosphorous % 0.04
10. Others % -
Total % 100.00
C. Ash f usion | deg C
temperature
1. Initial deformation, IT deg C 1100
2. Spherical, ST deg C 1200
3. Hemispherical, HT deg C 1300
4, Fluid, FT deg C -
D. Ash Analysis, %
1. Sio2 % 59.54
2. Al 2 O3 % 29.00
3. Fe203 % 6.42
4. CaO % 1.50
5. Na20 % 0.08

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14

Vol II: 5
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DESEIN Volume-II: General & Schedules
General Background and Salient Features

Sr. No. | Particulars Units Parameters
6. K20 % -
7. TiO2 % 1.60
8. SO3 % 0.25
9. P205 % 0.51
10. MgO % 0.50
11. Others % 0.60
12. Total 100.00
E Resistivity of fly ash | Ohm - cm 1.73x 10M2
IMPORTED COAL

Sr. Particulars Units Parameters
No.
A. Proximate Analysis

(As received)
1. Moisture % 16.50
2. Volatile Matter % 36.45
3. Ash % 6.62
4, Fixed carbon % 40.43
5 Total % 100.00
B. ULTIMATE ANALYSIS,

% (As received)
1. Carbon % 60.12
2. Hydrogen % 4.38
3. Nitrogen % 1.48
4. Oxygen % 10.37
5. Sulphur % 0.53
6. Ash % 6.62
7. Moisture % 16.5
8. Carbonates % -
9. Phosphorous % -
10. Others % -

Total % 100.00
C. Ash f usion | deg C

temperature
1. Initial deformation, IT deg C 1230
2. Spherical, ST deg C 1270
3. Hemispherical, HT deg C 1320
4, Fluid, FT deg C -
D. Ash Analysis, %
1. Sio2 % 36.00
2. Al 2 O3 % 13.90
3. Fe203 % 14.80
4. CaO % 12.70
5. Na20 % 0.70
6. K20 % 1.70
7. TiO2 % 0.80

gLIANCE IN ENGWEE
By,
a G

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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DESEIN Volume-II: General & Schedules
General Background and Salient Features
Sr. Particulars Units Parameters
No.
8. SO3 % 10.60
9. P205 % 0.20
10. MgO % 8.60
11. Others % -
12. Total % 100.00
The plant should be suitable to accept imported coal sourced from any
country. The limiting parameters of imported coal are furnished below :
S. Particulars Unit Parameter
No.
1 Total Moisture (ARB) % Up to 23 (Max)
2 Ash (ADB) % Up to 20 (Max)
3 Gross Calorific Value | Kcal / Kg 5800 - 6500
(ADB)
4 Sulphur (ADB) % Up to 1 (Max)
5 Fixed Carbon (ADB) % 30-50
6 Volatile Matter (ADB) % 25-45
7 HGI 45-60
8 IDT (Under Reducing | Deg C 1100-1250
Atmosphere)
9 Size mm <50
Note: ADB stands for “As dried Basis” and ARB for “As Received Basis”
1.9.3 Specification of LDO
Specific gravity @ 15° C 0.8348
Gross calorific value, Kcal/kg 10400
Pour point “°C” max. 12
Flash point “°C” min. 66
Sulphur % “T” max. 0.5
K. Viscosity in Centistokes @ 50° C max. 7.5
Ash by wt. % 0.01
Water & sediment Vol. Max. % 0.25
1.9.4 Specification of HFO
Flash point “°C” min. 66
K. Viscosity in Centistokes @ 50° C max. 370

2 x 660 MW Ennore SEZ Supercritical Thermal Power

Project at Ash Dyke of NCTPS

Spec. No. CE/C/P&E/EE/E/OT.N0.03 /2013-14

Vol. II: 7
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Volume-II: General & Schedules
General Background and Salient Features

1.9.5

1.9.6

1.10

1.10.1

1.10.2

1.10.3

Ash by wt. % 0.1
Water content by volume % max 1
Sediment by weight % max 0.25
Total Sulphur by weight % max 4.5
Gross calorific value, Kcal/kg 10800
Fuel Linkage

TANGEDCO has approached Ministry of Coal through Ministry of Power for
the long term linkage of Coal from the coal sources of Talcher or Mahanadi in
Orissa.

The coal requirement has been worked as under:-
Coal required at MCR per hr. (Blended) 872 tonnes

Per day 20928 tonnes.

Annual 6.5 MTPA for 85% PLF

Fuel Transportation

The coal shall be received at Ennore port. The coal will be transported by
pipe conveyor from coal berth 3 in Ennore Port and then through 2 x 2000
TPH pipe conveyor to the bunker directly or to stockyard.

Source Of Water

Source

The raw water intake shall be from the existing cooling water forebay of
NCTPS PHASE-II.

Chemical analysis of Sea Water:
As given in Annexure-1, Volume Ill, Chapter- 3.
Requirement

The requirement of water for the plant will be for meeting the requirement of
make up for the re-circulating cooling water system, dust suppression system
in coal handling plants, ash disposal system and the RO/ D.M. water plant
which will be supplying the power cycle make up requirements, etc. In
addition the water requirements will be for drinking and service purposes.
Water requirement is estimated as approx. 15523 m*/hr.

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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1.1 Source of Equipment
The proposed plant will be supplied, erected and commissioned on Single
EPC basis.
1.12 Power Evacuation Plan
Power will be evacuated from the proposed thermal power station at 400 KV
voltage level through 400 KV transmission lines . The power evacuation lines
would be double circuit 400 KV lines.
1.13 400 KV GIS Switchyard
The 400 KV Switchyard is proposed to have one and a half bus arrangement and
will comprise following bays/circuits :
. 2 — Generator transformer bays
. 1- Start up transformer bay
. 4 — Line Bays
2 2—-BusVT’s
* 2 — Bus Reactor Bays
. 2 — Spare bay (Equipped)
. 1 — Equipped bay for future GT
* 2 — Equipped bays for future lines
The switchyard will be complete with galvanized steel structures, lightning surge
arrestors, OPGW Equipment, CTs, PTs of suitable VA burden and accuracy
class as required for measurement protection and communication, insulators,
bus-bars clamps & hard wares etc. The switchyard will be controlled by
computerized control and data acquisition (SCADA) system.
1.14 Average Yearly Generation
The average yearly generation is calculated considering the following.
o The expected plant load factor is 85 %. With this PLF the average
yearly generation will be around 11914 Million units.
1.15 INFORMATION FOR ENVIRONMENTAL APPRAISAL

1.0 GENERAL IN FORMATION
ABOUT THE PROJECT

11 Name / Title of the Project . 2 x 660 MW Ennore SEZ Coal
Based Supercritical Thermal Power
Project at Ash Dyke of NCTPS

1.2 Name of Owner : Tamilnadu Generation and
Distribution Corporation
(TANGEDCO)

QEL"'REUANCE IN ENGWEEH/,V
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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1.3 Location of the Project
1.4 Site where proposed plant is
to be located

15 Capacity of the project under
consideration

151 Govt. land / Private land /

others

1.5.2  Topographical feature,
demographic profile &
physiography

1.5.3 Nature of soil

154 Distance from the nearest
town / city / major human
settlements

1.5.5 Population to be displaced

1.5.6 Distance from water source

1.5.7 Area of forest land, if involved

1.5.8 Distance of forest from the site :

1.6 Is this an extension?

If so indicate capacity of.

existing plant

1.7 What is the ultimate capacity
envisaged

2.0 GENERAL
ENVIRONMENTAL
INFORMATION

2.1 Area of the land proposed to
be acquired

i. Area required for plant

. Ash disposal

Near Vayalur Village, Ennore,
Tamil Nadu

Ash dyke of NCTPS

2x 660MW

TANGEDCO land

Site has differential levels and
require filing to maintain the
desried grade level of +10.00
meter above MSL

Clayey saoll

Chennai -35 km

Nil

Approx. 5 km (from Cooling Water
Forebay of NCTPS Stage 1)

Nil
N.A

No

2x660 MW

Refer Plot Plan Land already
acquired

500 Acres

100 % dry fly ash disposal and

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14

Vol. II: 10
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Volume-II: General & Schedules
General Background and Salient Features

iii. Plant facilities

100% wet bottom ash disposal is
envisaged to existing ash pond.

The area is adequate for locating
all the required systems for 2x660
MW.

2.2 Area proposed to be built-up Power station will be built-up in
or developed the proposed site as indicated in
the plot plan.
2.3 Specify site characteristics Site is close to Buckingham Canal
River basin/ estuarine /
coastal / others
2.4 Is the site situated in the No
forest area? Give following
details
241  Area N.A
2.4.2  Type of forests N.A
2.5 Is site situated near to the N.A.
forests? Give the distance
from the site.
2.6 Give a description of the flora
within 25 km of your plant
site  under the following
heads
a. Crops X
b. Forest : | Refer details in the specification
>elsewhere.
c. Grass land :
d. Endangered species
e. Others (Specify)
2.6.2 Give details of the following

features, if they exist, within
a radius of 25 km of the
proposed site?

I Fisheries
. Sanctuary / natural
park biosphere
reserve
iil. Lakes [/ ponds /
reservoir
iv. Stream / river Buckingham canal is close to the
site
V. Estuary / sea Bay of Bengal is 5 km from site

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03 /2013-14
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Vi. Hills / mountains
Vil. Historic / cultural /
tourist /

archaeological scenic
sites / defence
installations

2.7 Human settlement

271 Total number of persons
proposed to be employed

i. During construction

ii. During operation

2500

450(0.75person/MW) TANGEDCO

. direct employees

2 x 660 MW Ennore SEZ Supercritical Thermal Power

Project at Ash Dyke of NCTPS

Spec. No. CE/C/P&E/EE/E/OT.N0.03 /2013-14
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TITLE SPECIFICATION NO. PE — TS — 412 - 568 — AO01
SPECIFIC TECHNICAL VOLUME IIB
H [[‘ REQUIREMENTS SECTION c
REV 0
SHEET 1 OF 20
1.0 SYSTEM DESCRIPTION AND SCOPE OF WORK
Various types of equipment / machines which are included in bidder’'s scope of work
and required for the maintenance and repair workshop of the power station equipment
are given under :-
S.N. | EQUIPMENT TECHNICAL ACCESSORIES QTY.
NAME SPECIFICATION
1.0 Heavy Duty Swing over bed -575 | Carrier Plate, Metric & Inch — 1
Lathe mm, Distance | change gears, 2 Morse Taper
between centers- | Dead centers with center bush,
2000 mm, Height of | Square Tool post, Set of Allen
Centre- 225 mm keys & spanners, Oil can, Face
Plate, Steady Rest, Follow Rest,
Taper turning attachment, Rear
Tool Post with long cross slide,
Key-way cutting attachment,
Chuck Flange, 14” x 4 Jaw Dog
Chuck, 12" x 3 Jaw Self
Centering chuck.
2.0 Medium Duty Swing over bed -600 | Carrier Plate, Metric & Inch — 1
Lathe M/C-1 mm, Distance | change gears, Morse Taper
between centers- | Dead centers with center bush,
1500 mm, Height of | Square Tool post, Set of Allen
Centre- 200 mm keys & spanners, Oil can, Face
Plate, Steady Rest, Follow Rest,
Coolant pump with tank and
fittings, Taper turning
attachment, Rear Tool Post with
long cross slide, Key-way cutting
attachment, 16” x 4 Jaw Dog
Chuck, 12" x 3 Jaw Self-
Centering chuck, Chuck Flange
(A28)
3.0 Universal Milling | Universal milling | One Milling Arbor ISO 40 x 27 X 1
machine machine : Table | 500 with clamping bolts, bush,
dimensions — 1350 | Supporting Arm Braces, Machine
mm X 310 mm Vice 160 mm, Universal Dividing
Head, Vertical Milling attachment
with parking bracket, Hand
operated Rotary Table, Coolant
equipment complete

Page 18 of 82
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4.0 Radial Drilling a) Drilling (Max) : 63 | Electro Hydraulic Clamping for 1
Machine mm dia in C.l.,, 50 | drill head, Morse Taper

mm dia in steel b) | Reduction Sleeve — IS 6702
Boring : 110 mm dia | Grade 2, MT5 — MT4, Box Table
in C.I. 90 mm dia in | 630 mm x 630 mm x 550 mm,
steel c) Tapping : 60 | Machine Vice 160 mm, Coolant
- 70 mm dia in C.l. | equipment complete

30 - 55 mm dia in

steel

5.0 Bench Dirilling Drilling capacity in | Drill chuck 13 mm capacity with 1
Machine steel 13 mm. arbor & key, Machine Vice 100

mm, plain type

6.0 Portable Drill Drilling capacity 10 | NIL 3
Guns mm.

7.0 Universal Tool Maximum diameter | Steady with centres, Dividing 1
And Cutter of cutter that can be | Head (Bearing Type) with
Grinder grind:250 mm, | stopper, Wheel extension shatft,

Maximum distance | Universal Machine Vice,
between centres: | Operating tools
300 mm

8.0 Bench Grinding Size of grinding | One set of grinding wheels (One 1

Machine wheel: 250mm X 25 | coarse and One fine), One set of
mm. splash guards, One set of tool
rest.

9.0 Double Wheel Wheel size 400 mm | One set of grinding wheels, One 1
Pedestal Grinder | dia X 50 mm set of splash guards, One set of

tool rest.

10.0 | Power Hacksaw | Round cutting | Adjustable material stop, 1
Machine capacity — 300 mm | Hacksaw blade, Material Stand

for steel (Bar Rest), Coolant pump with
fittings.

11.0 Hydraulic Pipe Pipe Size: 15 to 200 | One set of formers of 15, 20, 25, 1
Bending NB, Hydraulic | 40, 50, 65, 80, 100, 125, 150 &
Machine pressure: 45 Tons 200 NB size.
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12.0 | Argon Arc Max continuous | Protective Helmet with glass, 1
Welding welding current @ | Pair of Hand Gloves, Chisel and
Machine 60% duty cycle 200 | wire brush, Welding Torch, Set
amps DC, welding | of Tungsten Electrodes
current @ 100%
duty cycle 150 amps
DC, No gas and gas
cylinders shall be
provided.
13.0 | Pipe and Bolt Pipe Size: 15 NB to | Nil 1
Threading 150 NB
Machine
14.0 | Shaping a) Length of Ram | Swivelling Vice, Crank Handle, 1
Machine stroke : 630 | Tool Holder attachment, HSS
mm(Adjustable) Cutting tool (1 No.), Automatic

b) Length and width
of Table top : 600
mmX335 mm

¢) Length and depth
of Table side : 600
mmX410 mm

d) Horizontal travel
of Table (Max) : 690
mm

e) Vertical travel of
Table (Max) : 365
mm

f) Number of speeds
toram: 4

g) Range of ram
cycle per min : 14 to
72

Tool Lifting attachment
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EQUIPMENT TECHNICAL
NAME SPECIFICATION

ACCESSORIES QTY.

15.0

Electric Arc a) Currentrange : 70

Welding —500 A
Machine b) Open circuit
Voltage : 70 Volts

¢) Operating load
Voltage : 17 — 31
Volts

d) Current at 60%
duty cycle : 400 A

e) Input supply :
415V, 3 phase, 50
Hz

f) Tig welding torch :
i) Capacity — 500 A
iCont. welding
current — 390 A

i) Torch Cooling-
Water cooling

Welding cable of 10 mtr length
with electrode holder, Protective
Helmet with glass, Pair of Hand
Gloves, Chisel and wire brush

16.0

. : a) Input supply :
ggtcs“f'er Welding | 475y 3 phase, 50

Hz

b) Input primary
current : 55/ 45
Amperes at
maximum rated
output

¢) Output range of
welding current : 55-
500 Amperes

d) Current at 100%
duty cycle : 280
Amperes

e) Current at 60%
duty cycle : 400
Amperes

f) Open circuit
voltage : 59 — 68
volts

g) Class of insulation
E

Welding cable of 10 mtr length 2
with electrode holder, Protective
Helmet with glass, Pair of Hand
Gloves, Chisel and wire brush

17.0

Slotter Stroke: 630 mm

Round table fitted on the 1
machine, Special wrench
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18.0 | Oxy Acetylene Oxy Acetylene Gas | Gas Welding Blowpipe, Oxygen 1
Gas Welding Welding /Brazing line regulator, Acetylene line
/Brazing Machine shall be regulator, Hose Pipe of 5 mtrs.
Machine provided without any | Length, Protective Helmet with
gas cylinder glass, Pair of Hand Gloves,
Chisel and wire brush, Welding
Apron
19.0 | Welding Tables | Table dimension : Nil 3
2000 mm X 1000
mm
20.0 | AC Welding Welding current | Welding cable of 10 mtr length 1
Transformer range: 60-400 Amps | with electrode holder, Protective
Helmet with glass, Pair of Hand
Gloves, Chisel and wire brush
21.0 | Welding Open circuit voltage: | Welding cable of 10 mtr length 1
Generator 100 V, Welding | with electrode holder, Protective
current range: 10- | Helmet with glass, Pair of Hand
400 Amps Gloves, Chisel and wire brush
22.0 | Marking off Size: 1600 mm X | Nil 1
Table 1000 mm X 200 mm
with M. S. fabricated
stand.
23.0 Soldering Gun 25 watts, 250 Volts Nil 1
24.0 | Electric drying Capacity 5-10 kg, | Nil 1
oven temperature range
50 — 300 degree C
25.0 | Brazing Hearth Electric  resistance | Nil 1
heated chamber
type furnace having
max. temp. 12000
C, Outside
dimensions — 1200
mm  (width) x 1200
mm (height) x 1200
mm (depth)
26.0 | Pneumatic Air hammer 3500 | Nil 1
Hammer stroke per minute
working pressure6.2
bars.
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27.0 | Work Benches Carpenter type work | Nil 4
bench (made of
wood), size -2000
mm x 750 mm X
1000 mm height
28.0 | Fitter Vice Size — 150 mm Nil 2
29.0 Coil Winding Max. dia- 16 inch, | Nil 1
Machine Max. length-10 inch,
wire range (single
coil)-10 to 30 SWG
30.0 Portable C:_clpacity: 127 litres / Ni 1
compressor min,
and compressed | Pressure - 7.0 kg /
air cm2 (g),
spraying Reciprocating, Air
equipment cooled, Non
complete lubricated, Air
with spray Receiver mounted,
gun and receiver capacity —
accessories 50 litres with suitable
suitable for spray gun and
painting accessories.
application
31.0 | Portable sanding Rubber bgckmg Nil 1
machine pads of dlame_ter_
180 mm & polishing
sponge diameter
160mm
320 Se_t_of sign Stenc_ils cu}ting Ni 1
writing machine 1
equipment Heavy Duty, with
and stencils the following
accessories:-
1. 7"X22"double
side poly-laminated
oil Stencil Boards-
200 Nos.
2. Stencil Brushes-
6 Nos.
3. 1 kg tin oil
Stencil Ink (Black)-
1 No.
4. Dust cover-1 No.
5. Stainless Steel
cleaning hook-1 No.
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33.0 | Buffing and . Nil 1
polishing Capacity 0.75 KW.
machine

Painting of workshop equipments: Following painting specification shall be followed
for above workshop equipments except for item no. 6.0, 12.0, 15.0, 16.0, 18.0, 20.0, 21.0, 23.0
to 26.0, 28.0 to 33.0, for which, manufacture’s standard painting specification shall be followed.

At Works

Surface Preparation: Degreasing and surface preparation to SA 2 1/2.

Prime coat:- One (1) coat of Epoxy based polyamide cured (2) pack HB zinc
phosphate primer. Dry-film thickness 50-75 microns.

Intermediate coat: One (1) layer 2 pack high build epoxy polyamide MIO,
dry film thickness 100 micron.

Finish coat: Application of two coats of chlorinated rubber paint.
Dry-film thickness 30 microns per coat.

Total system: Dry film thickness 210-235 microns.

Final shade of paint shall be as per manufacturer’s standard only.
NOTES:-

1) Maintenance tools and tackles as required for the various machines, commissioning spares
for various machines as applicable, first fill lubricant /coolant for each equipment is included
in Bidder's scope of work.

2) Machines shall be supplied with the manufacturer’s standard accessories & other
accessories as indicated above. Bidder shall submit list of all other special accessories in
their bid & furnish item wise price in the price bid.

2.0 The followings shall also be included in bidder’s scope of work:-

2.1 Required numbers of machines in new / unused condition along with standard
accessories and special accessories as listed above in the specification.

2.2 First fill of lubricants, oil, coolants etc. for all machines.

2.3 Painting of equipment shall be done by the bidder before despatch as per the attached

painting schedule. Bidder shall also supply adequate quantity of loose touch up paint
along with the equipment so that damage in transition, if any, can be taken care.
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2.4 Base plates, Support plates, anchor bolts, foundation bolts and nuts, lifting lugs, eye bolts
etc. if any. All commissioning spares shall be included in the scope of work of each
equipment / item.

2.5 Terminal points for electrical shall be the power supply terminals in respective machines
and power cable glands and lugs shall be in bidder's scope.

2.6 The electrical equipment supplied as a part of machine shall include isolating switch for
power supply isolation incorporating mechanical safety as required.

2.7 VOID.

2.8 Commissioning spares shall be included in the scope of work of the bidder.

2.9 A complete unused new set of special purpose service / maintenance tools & tackles shall
be supplied with each machine. The tools shall be supplied in steel tool box & shall be of
the best quality & specially protected against rusting in tropical climate.

2.10 VOID.

2.11 Five (5) metres of power cable (spare) shall be supplied alongwith each machine / item.

2.12 Any other works not covered above but required for the safe operation of the machines.

3.0 CODES & STANDARD
The machines covered under the scope of work shall be new, of streamlined construction,
rugged and vibration free in line with the Indian / international standard and practices.

4.0 SERVICES BY CUSTOMER

41 Draining arrangement of liquid coolant from source to the nearest drain.

4.2 Construction of Workshop building.

4.3 Pipe trench & cable trenches, doors / windows, rolling shutter, ramp and glass partition
wall, if any.

4.4 Cable termination.

4.5 One no. EOT crane of 10 tonnes capacity.

4.6 Erection and commissioning of workshop machines.

5.0 DOCUMENTS AND DATA REQUIRED TO BE SUBMITTED FOR EACH MACHINE
WITH THE BID

a) Brief technical parameters of the machine, list of standard accessories, list of special
accessories as per the specification, weight of heaviest part of the component, total
weight of machine in tonnes, length, width & height of machine, no. of motors in a
machine & their KW rating.

b) Catalogue of each item / machine.

C) Sketch showing dimensions and maintenance space required for the machine.
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d) Filled up motor data sheet. Please fill up all the data sheet for each machine indicating
no. of motors, their name plate rating, guaranteed power consumption, type of feeder
required etc. as per BHEL's format.

e) Commissioning spares in terms of numbers indicating sizes / ratings.

f) No deviation certificate
NOTE:- All the above data are required to be submitted along with the technical
offer failing which the offer is likely to be rejected.

6.0 DOCUMENTS AND DATA REQUIRED TO BE SUBMITTED AFTER PLACEMENT OF
LOI
Following drawings and documents shall be submitted to BHEL for approval after the
placement of LOI:-

a) General arrangement drawing indicating overall dimensions, total weights, foundation
details and bill of material for all types of machines including requirement of withdrawal
space.

b) Final details of motors (machine wise) indicating guaranteed power consumption as per
BHEL's format.

C) Manual calculation for selection of machines including authentic supporting literature (e.g.
handbook / standards).

d) Manual calculation for requirement of air / water quantity and pressure including authentic
supporting literature (e.g. handbook / standards).

e) Final filled up Data sheet "B" / Data sheet "C"

f) Quiality assurance plan being followed for all items of each type of machine starting from
raw material to final product including routine and type test being conducted at works.

9) Write - up on working principle and special safety features envisaged for each type of
machines.

h) Final requirement of air and water indicating quantity, pressure and terminal points, if any.

i) Painting schedule.

)] O & M manual.

k) List of spares (commissioning).

)] List of Tools and Tackles.

m) Schedule of lubricants indicating quantity, make and trade name of at-least three
manufacturers.

n) Data sheet of machines.
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NOTE:-
1)

2)

3)

6.1

01.

02.

03.

04.

05.

b)

c)

d)

The list of drawings and documents to be submitted after placement of order shall be
forwarded to the successful bidder after award of contract.

Only manual calculation with authentic supporting literature shall be furnished (e.g. Hand
book / standards / codes).

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

General requirement

All the drawings shall be prepared in Auto Cad - 2007 version and required number of
hardcopies and soft copies of all the drawings, documents, O & M and spare parts
manuals shall be furnished to BHEL during detailed engineering stage as per Annexure —
Il enclosed with the NIT specification.

Inspection checklist / quality plan and recommended field quality plan for each machine
and submitted to BHEL for approval after placement of order and any changes required
by BHEL / CUSTOMER for the same shall be incorporated and adhered by the bidder
without any commercial implications.

BHEL will require 21 days time to offer their comments on the drawings and documents
being submitted by the bidder from the date of receipt.

All drawings including general arrangement, civil foundation drawing shall be furnished to
BHEL during detailed engineering stage and shall include BOQ / BOM in tabular form
indicating all major components including bought out items, standard as well as optional
accessories which are covered under the bidder's scope of supply and their quantity,
material of construction indicating its applicable code / standard, weight, make.

All drawings of each machine including general arrangement and foundation drawings
shall be furnished to BHEL during detailed engineering stage and shall include / indicate
the following details for clarity w.r.t. inspection, construction, erection and maintenance
etc. :-

All drawings and documents shall bear BHEL's title block and drawing / document
number. However, BHEL’s drawing / document numbering scheme shall be furnished to
the successful bidder after the placement of L.O.1.

All drawings shall indicate the list of all reference drawings including general arrangement
and foundation drawings.

All drawings shall include / show plan, elevation, side view, cross - section, skin section,
blow - up view and all major self manufactured, bought out items, standard as well as
optional accessories which are covered under the bidder's scope of supply shall be
labelled and included in BOQ / BOM in tabular form.

Specification / schedule of coolant / oil for oil cooler / lubricant / paint indicating atleast 3
trade name shall be made as a part of general arrangement drawing of each machine.
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9)

h)

)

k)

p)

06.

07.

Extreme location of various items / assembly due to movement shall be shown in dotted
lines indicating the dimensions of the same from the extreme point of idle location.

Location of motor (s), control panel along with dimensions shall be shown in the drawing.

Space required for the door opening of panel shall be shown in dotted lines with
dimensions in all the general arrangement drawing.

Details of job feeding and withdrawal direction with arrow and its required space shall be
shown in dotted lines with dimensions from some reference point like edge / centre of the
machine.

Location of operator and required space for his movement shall be shown in the general
arrangement drawing in dotted lines with dimensions from some reference point like edge
/ centre of the machine.

Requirement of withdrawal space for maintenance, if any, shall be shown in the general
arrangement drawing in dotted lines with dimensions from the reference point like edge
/centre of the machine.

Recommended clearance / maintenance space around the machine shall be shown in the
general arrangement drawing in dotted lines with dimensions from the reference point like
edge / centre of the machine.

Mounting details of each machine indicating size and required number of holes and the
distances between them shall be indicated in the general arrangement drawing.

Distance between the mounting holes and distances of the same from some reference
point like centre line of machine / edge of the machine to ensure correct construction of
foundation and to know maximum space required for civil foundation and mechanical
equipment.

Technical parameters of the machine shall be furnished (gearbox details, job rpm,
vibration limit, noise level at a distance of 1.0 metre at a level of 1.5 metres above ground,
V - belt details, details of pulley, details of all motors and hydraulics, whether the machine
will be dispatched / delivered in the assembled condition or dismantled condition
indicating the weight as the case may be, recommended capacity of E.O.T Crane, weight
of heaviest (single) part / component of the machine, weight of machine along with
accessories, job and total weight shall be furnished separately etc.) in all the general
arrangement drawing and those shall be indicated in the drawing with dimensions to the
extent possible.

Details of cable entry for each machine shall be shown in all the 3 views (plan, elevation
and side view).

Hardness and type / method of hardening of various parts of each machine shall be
indicated in the general arrangement drawing.

Manual Calculation for motor (s) sizing shall be furnished to BHEL during detailed
engineering stage for approval along with the copy of authentic supporting literature e.g.
Hand book, National / international Standards etc in line with the technical specification.

O & M manual shall be furnished to BHEL for approval during detailed engineering stage
along with the general arrangement drawing.
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08. Drawing / data sheet of all accessories shall be furnished to BHEL for approval during
detailed engineering stage indicating brief specification.

09. Operational write-up along with safety features and interlock / control details of each
machine shall be furnished to BHEL separately for approval during detailed engineering
stage.

10. Separate drawing for lifting arrangement of machine during erection shall be furnished to
BHEL for approval indicating dimensions and details of lifting lugs, rope etc.

11. Civil foundation drawing of each machine shall be furnished to BHEL for approval during
detailed engineering stage showing / including the followings:-

a) Scope of work by BHEL and vendor which shall be indicated with different legend or in
the form of note.

b) Weight of moving parts, its frequency and its height from floor shall be furnished.

C) Recommended location of cable trench for feeding cable to machine shall be furnished
along with the details of cable entry.

d) Civil loads per bolt (static and dynamic) shall be furnished in tabular form considering
weight of maximum size of job and worst cutting force.

12. Separate general arrangement drawing of drive arrangement shall be furnished to BHEL
for approval during detailed engineering stage.

13. Characteristic curve of motor shall be furnished to BHEL for approval during detailed
engineering stage showing torque, speed, current & voltage.

14. Design of machines shall be such that no cooling water / air from external source shall be
required for cooling of any part of machine. Necessary cooling arrangement, as required,
shall be provided by the bidder in their machines.

15. First fill of all oil, lubricants, coolants etc. shall be included in scope of work of the bidder
for each machine and shall be supplied along with the machine and price for the same
shall be taken care in the price bid, if any.

16. Filled up sketch indicating various dimensions for the space requirements of each
equipment, centre line of job feeding and its dimension from some reference point like the
centre line of machine or edge of the machine, location of operator, direction of job
feeding & withdrawal and details of cable entry.

17. Bidder has to depute competent designer (s) of each machine at BHEL'’s office during
detailed engineering stage to discuss drawings and other technical documents as and
when required by BHEL. However, minimum 7 days notice shall be served for the same.

18. Unit price for each special accessories of each machine shall be furnished in the
price bid.

19. Make of various bought items shall be as indicated in the NIT specification. Bidder will

seek approval from BHEL during detailed engineering stage for those items which are not
appearing in the list but required for the machine. However, Bidder shall not approach
BHEL for approval of additional make of any item which is already appearing in the list.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Painting specification and schedule shall be provided by the bidder for each machine as
indicated in the NIT specification. However, painting specification of those items /
equipments which are not covered in the specification, bidder to prepare the painting
specification (suitable for sea atmosphere) for each item / machine / equipment and will
be submitted to BHEL / CUSTOMER for approval after placement of order and any
changes required by BHEL / CUSTOMER for the same shall be incorporated and
adhered by the bidder without any commercial implications. Bidder to include adequate
guantity of loose touch up paint for each item / equipment / machine which is required to
be supplied along with the item / equipment / machine to take care damage during transit
and price for the same, if any, shall be taken care in the price bid.

Noise level for each machine at a horizontal distance of 1.0 metre from the edge of the
machine and at a height of 1.5 metres from the ground shall be limited to 85 dba and the
same shall be shown during the “PG” test.

Inspection checklist / PG TEST procedure etc. shall be prepared by the bidder and will be
submitted to BHEL / CUSTOMER for approval after placement of order and any changes
required by BHEL / CUSTOMER for the same shall be incorporated and adhered by the
bidder without any commercial implications. Necessary instruments / job material (steel
plate / bar etc.) as required for the testing / inspection of machines shall be arranged by
the bidder and shall also be included in bidder’'s scope of work.

All foundation nuts, bolts, lock nuts, washers etc. as required for fixing the machine with
foundation shall be included in bidder's scope of work for each machine and the same
shall be supplied along with the machine and price for the same shall be taken care in
the price bid, if any.

All necessary guards, devices, tools & other means that will effectively protect all
personnel from any accidental or injury that may occur while machine is in running
condition shall be in bidder's scope of work and shall be provided and shown in the
drawings to be submitted during detail engineering stage.

Offered machines shall be suitable for the electrical conditions like voltages, frequencies,
variations etc. as indicated in project information of NIT specification.

BHEL, will provide one (1) no. feeder per machine. Bidder to note & confirm that they will
distribute the power requirement of various motors at their end only for this feeder.

Blank.

List of maintenance tools / hand tools & tackles in terms of numbers only indicating sizes /
ratings etc. in annexure form for each machine shall be submitted during detail
engineering

stage and the same shall be included in bidder’'s scope of work. Maintenance tools and
tackles shall be supplied along with the tool box(es) and price for the same shall be
taken care in the final price bid, if any.

Blank.

List of commissioning spares in terms of nhumbers only indicating sizes / ratings etc. in
annexure form for each machine shall be indicated in the offer and shall be supplied
along with the machine. Price for the same shall be taken care in the final price bid, if

any.
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31. One (1) no. EOT Crane of capacity 10 Tonnes shall be provided by BHEL in the
workshop building for maintenance of the machines. Bidder to check and confirm that the
heaviest part of individual machine shall not exceed 10 Tonnes.

32. Necessary earthing studs / facilities for the machine and cables within the machine shall be
provided by the bidder.

33. All machines shall be provided with DOL starter.

34. Bidder to furnish the Signed & stamped copy of quality plan for motors attached with the
NIT specification during detail engineering stage.

35. Cable Glands shall be double compression tinned brass type and the cable glands shall
be supplied as a part of the each machine and price for the same shall be taken care
in the price bid, if any.

36. All cable lugs shall be heavy-duty tin-plated crimping type the cable lugs shall be supplied
as a part of each machine and price for the same shall be taken care in the price bid,
if any.

37. All technical parameters of LV motors shall comply data sheet —A for LV motors.

38. Filled up motor data sheet of motor (for each motor) and filled up electrical load data
format (enclosed with the NIT specification) for each machine shall be submitted during
detail engineering stage.

39. All the hand wheels shall be polished / Nickel - Chrome plated.

40. List of standard accessories (which will be supplied free of cost along with the machine) in
terms of numbers only for each machine shall be indicated in the offer and included in
bidder’s scope of work. Price for the same shall be taken care in the price bid, if any.

41. Bidder to indicate the material of construction of major parts of the machines indicating
relevant IS / BS no.

7.0 SPECIFIC REQUIREMENTS REGARDING ERECTION / TESTING & COMMISSIONING
Field quality plan for all machines shall be prepared by the bidder during detailed
engineering stage as per agreed schedule and the same shall be approved by BHEL to
facilitate handling of equipment, erection & commissioning.

8.0 BID EVALUATION CRITERIA
The bid shall be evaluated based on the price quoted for main machine, commissioning
spares, tools and tackles, manufacturer's standard accessories and special accessories
as per specification and any technical loading due to non adherence to the technical
specification. However, the price for recommended spares and other special / optional
accessories which are not included in bidder's scope of work shall not be considered for
evaluation purpose.

9.0 CONDITION OF REJECTION
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10.0
10.1

10.2

11.0

Bid may be rejected if the data which have asked in clause No. 5.0 above is not properly
filled-up and submitted along with the bid with company seal.

INSPECTION, TESTING AND CODES

The machine offered shall conform to the latest relevant Indian / international Codes /
Standards, their electrical drives shall conform to the latest Indian Electricity Rules and
shall comply for the currently applicable statutory regulations and safety codes for the
locality where the equipment shall be installed.

Each machine before despatch shall be shop assembled & tested for its performance in
the presence of purchaser’s representative. Vendor to ensure the proper quality checks
during manufacturing & assembly of machine, including identification, co-relation &
verification of material test certificates for critical components like gears, shafts, spindles,
sleeves etc. and radiographic tests for welds and ultrasonic tests on forging/castings to
ensure defects free components and furnish test procedure, reports & test certificates on
shop tests.

Drawing / document distribution schedule is attached in the NIT specification. Bidder shall
follow the same during detail engineering stage.
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TITLE SPECIFICATION NO. PE — TS — 412 - 568 — A001
SPECIFIC TECHNICAL VOLUME 1B
REQUIREMENTS SECTION c
REV 0
SHEET 16 OF 20

ANNEXURE - |

MAKES OF SUB VENDORS ITEMS OF WORKSHOP EQUIPMENT

S.NO. |ITEM SUPPLIERS PLACE REMARKS
SKF -
FAG -
1. |[BEARINGS TATA -
NBC -
) . BELT FENNER -
' i DUNLOP -
3 HYDRAULIC POWER VICKERS-PERRY -
" |PACK REXROTH -
APAR INDUSTRIES LTD. MUMBAI
CORDS CABLE INDUSTRIES |\ -\ DEL 1|
LTD.
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
GOYOLENE FIBRES (INDIA)
PVT.LTD MUMBAI
GOVIND CABLE INDUSTRIES |KOLKATA
GUPTA POWER
INFRASTRUCTURE LIMITED  |PHUBNESWAR
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD. NEW DELHI
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED [MUMBAI
4. |PVC POWER CABLES |MANSFIELD CABLES NOIDA
COMPANY LTD.
NICCO CORPORATION LTD. [KOLKATA
PARAMOUNT
COMMUNICATIONS LTD. NEW DELHI
POLYCAB WIRES PVT.LTD.  |MUMBAI
RADIANT CORPORATION
PRIVATE LIMITED HYDERABAD
RAVIN CABLES LIMITED MUMBAI
SUYOG ELECTRICALS LTD. [VADODARA
SRIRAM CABLES PVT.LTD. |NEW DELHI
SCOT INNOVATION WIRES
AND CABLES PVT. LTD. SOLAN
SAM CABLES &
CONDUCTORS (P) LTD UDHAM SINGH NAGAR
THERMO CABLES LTD HYDERABAD
ADVANCE CABLE
BANGALORE
5. |PVC CONTROL CABLES |TECHNOLOGIES (P) LTD
APAR INDUSTRIES LTD., CMI  [MUMBAI
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TITLE

SPECIFICATION NO. PE — TS —412 - 568 — A001

SPECIFIC TECHNICAL VOLUME B
REQUIREMENTS SECTION C
REV 0
SHEET 17 OF 20
S. NO. |ITEM SUPPLIERS PLACE REMARKS

LTD
CMI LIMITED FARIDABAD
CORDS CABLE INDUSTRIES LTD INEW DELHI
CRYSTAL CABLE INDUSTRIES KOLKATA
LTD
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 BHUBNESWAR
HAVELLS INDIA LIMITED NOIDA
INCOM CABLES (P) LTD NEW DELHI
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL
INDUSTRIES LTD GWALIOR
KEC INTERNATIONAL LIMITED |MUMBAI
MANSFIELD CABLES COMPANY NOIDA
LTD
NICCO CORPORATION LTD KOLKATA
PARAMOUNT COMMUNICATIONS NEW DELHI
LTD
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 UDHAM SINGH NAGAR
(P) LTD
SPM POWER & TELECOM PVT. HYDERABAD
LTD
TORRENT CABLES LTD AHMEDABAD
THERMO CABLES LTD HYDERABAD
TIRUPATI PLASTOMATICS PVT. JAIPUR
LTD
UNIVERSAL CABLES LTD SATNA
APAR INDUSTRIES LTD MUMBAI
CORDS CABLE INDUSTRIES |NEW DELHI
LTD

6. XLPE POWER CABLES E:_II_?S(STAL CABLE INDUSTRIES KOLKATA
DIAMOND POWER VADODARA
INFRASTRUCTURE LTD
GEMSCAB INDUSTRIES LTD |NEW DELHI
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TITLE

SPECIFICATION NO. PE — TS —412 - 568 — A001

SPECIFIC TECHNICAL VOLUME Il B
REQUIREMENTS SECTION C
REV 0
SHEET 18 OF _ 20
S. NO. [ITEM SUPPLIERS PLACE REMARKS

GOVIND CABLE INDUSTRIES |KOLKATA
GUPTA POWER BHUBNESWAR
INFRASTRUCTURE LIMITED
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI
KRISHNA ELECTRICAL GWALIOR
INDUSTRIES LTD
KEC INTERNATIONAL LIMITED [MUMBAI
MANSFIELD CABLES NOIDA
COMPANY LTD
PARAMOUNT NEW DELHI
COMMUNICATIONS LTD
POLYCAB WIRES PVT. LTD _ [MUMBAI
RAVIN CABLES LIMITED MUMBA
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 _ [JAIPUR
PVT. LTD
APAR INDUSTRIES LTD MUMBA
gngE CORPORATION OF INDIA [\, /ooy
(Li_IF_iI\D(STAL CABLE INDUSTRIES |,/ AT
DIAMOND POWER
INFRASTRUCTURE LTD VADODARA
GEMSCAB INDUSTRIES LTD |NEW DELHI
HAVELLS INDIA LIMITED NOIDA
KEI INDUSTRIES LTD NEW DELHI

. XLPE CONTROL INDUSTRIES LTD GWALIOR

CABLES KEC INTERNATIONAL LIMITED |MUMBAI

ETASAMOUNT COMMUNICATIONS| =+ bEL 11
POLYCAB WIRES PVT. LTD MUMBA
RADIANT CORPORATION
PRIVATE LIMITED HYDERABAD
RAVIN CABLES LIMITED MUMBA
SUYOG ELECTRICALS LTD VADODARA
SRIRAM CABLES PVT. LTD NEW DELHI
TORRENT CABLES LTD AHMEDABAD
UNIVERSAL CABLES LTD SATNA

8. |PUMP FOR COOLANT |PHULSONS

Page 35 of 82




PEM-6666-0

TITLE SPECIFICATION NO. PE — TS —412 - 568 — A001

SPECIFIC TECHNICAL VOLUME B
REQUIREMENTS SECTION C
REV 0

SHEET 19 OF 20

S.NO. |ITEM SUPPLIERS PLACE REMARKS

RAJPURA / RAJAMANE
INDUSTRIES PVT. LTD.

SIEMENS -
NGEF (up to 15KW) -
CROMPTON -
9. |LT MOTORS KIRLOSKAR -
BHARAT BIJLI -
ALSTOM -
ABB -
ASIAN PAINTS (I) LTD.

BERGER PAINTS INDIA LTD
GOODLASS NEROLAC

JENSON & NICHOLSON (I)
LTD

CDC CARBOLINE (1) LTD.
10. PAINT SHALIMAR PAINTS LTD. -
ADDISON PAINTS LTD
GRAND POLYCOAT -
BOMBAY PAINTS -

HEMPLE PAINTS
(SINGAPORE)

JOTUN PAINTS -

BANGLORE

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.

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

2. DEALERS ARE NOT ACCEPTABLE FOR ANY ITEM OF THE PACKAGE. BIDDER SHALL PROCURE ALL
ITEMS INCLUDING PLATES, STRUCTURAL, FLANGES; COUNTER FLANGES ETC. FROM APPROVED SUB
VENDOR ONLY.

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

HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY COMMERCIAL AND DELIVERY
IMPLICATION TO BHEL/ CUSTOMER.
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TITLE SPECIFICATION NO. PE — TS —412 - 568 — A001

SPECIFIC TECHNICAL VOLUME B
H [[‘ REQUIREMENTS SECTION c
REV 0

SHEET 20 OF 20

ANNEXURE - I

Drawings / documents distribution schedule

S.N. DESCIPTION CUSTOMER/ BHEL / Customer PEM
CONSULTANT SITE (ENGINEERING)

1) Drawings / 10 Nil 6 — hard copy and 1
documents during — soft copy (CD)
approval stage

2) Finally approved 10 9 6 — hard copy and 6
drawings / - softcopy (CD)
documents

3) As built drawings / 10 9 6 — hard copy and 6
documents - softcopy (CD)

4) Approved erection / 10 9 6 — hard copy and 6
installation manual - softcopy (CD)

5) Approved O & M 10 9 6 — hard copy and 6
manuals - softcopy (CD)

Note: The above requirement is minimum. However, exact quantities of drawings / documents
requirement shall be informed to the successful bidder during detailed engineering stage for which no
commercial implication shall be entertained by BHEL.

All drawings & documents shall be prepared in Autocad and submitted for review / approval in soft
copies also. Catalogues shall be scanned for soft copy.

Note:- Manually prepared drawings are not acceptable.

Soft copy in CD Rom and Reproducible Tracings of all drawings / documents shall be submitted along
with Final / As-Built submission.

“Bidder to note that BHEL reserve the right for drg/doc submission through web
based Document Management System. Bidder would be provided access to the
DMS for drg/doc 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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DESEIN Vol. lll: Mechanical Works
Workshop Equipment

CHAPTER 22
22.0 WORKSHOP EQUIPMENT
Following workshop equipment shall be supplied complete with all accessories to

carry out the maintenance and/or for production of spare parts of power plant
requirement and housed on a building of minimum dimensions 35 m x 20m.

221 HEAVY DUTY LATHE - B
a) Type : Heavy Duty Lathe
b) Quantity : One(1)
c) Swing over bed : 575 mm
d) Height of centers : 225 mm
e) Distance between centers : 2000 mm
Accuracy:

Geometrical Accuracy & Practical Tests to be conducted as per Test Chart conforming to IS:
1878 (Part-1) — 197.

Standard Accessories:

1 Carrier Plate

2 Metric & Inch — change gears
3 2 Morse Taper Dead centers with center bush
4, Square Tool post
5 Set of Allen keys & spanners
6 Oil can

Optional Accessories:

Face Plate

Steady Rest

Follow Rest

Taper turning attachment

Rear Tool Post with long cross slide
Key-way cutting attachment

Chuck Flange

14” x 4 Jaw Dog Chuck

12” x 3 Jaw Self Centering chuck

© ® N o o~ 0 Ddhd =

22.2 MEDIUM DUTY LATHE

a) Type : Medium duty lathe
b) Quantity : One (1)

c) Swing over bed : 600 mm

e REVANCE W ENGIngg g
s 5

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS

Spec. No. CE/C/ P & E/ EE/ E/OT No.3 /2013-14
Vol. Il : 725
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Workshop Equipment

d) Height of centers : 200 mm
e) Distance between centers : 1500 mm
Accuracy:

Geometrical Accuracy & Practical Tests to be conducted as per Test Chart conforming to IS:
1878 (Part-1) — 1971.

Standard Accessories:
Carrier Plate

1

2 Metric & Inch — change gears
3 Morse Taper Dead centers with center bush
4, Square Tool post
5 Set of Allen keys & spanners
6 Oil can

Optional Accessories:

Face Plate

Steady Rest

Follow Rest

Coolant pump with tank and fittings
Taper turning attachment

Rear Tool Post with long cross slide
Key-way cutting attachment

16” x 4 Jaw Dog Chuck

12” x 3 Jaw Self Centering chuck

0. Chuck Flange (A 28)

= © o N o gk~ Db~

22.3 UNIVERSAL MILLING MACHINE

a) Quantity : One (1)
b) Clamping Area Length : 1250 mm to 1350 mm.
Width : 300 mm to 310 mm.

Accuracy:

Geometrical Accuracy & Practical Tests to be conducted as per Test Chart conforming to IS:
2200 — 1994.

Standard Accessories:

1. One Milling Arbor ISO 40 x 27 x 500 with clamping bolts, bush
2. Supporting Arm Braces

Optional Accessories:

1. Machine Vice 160 mm

e REVANCE W ENGIngg g
s 5

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS

Spec. No. CE/C/ P & E/ EE/ E/OT No.3 /2013-14
Vol. Il : 726
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DESEIN Vol. lll: Mechanical Works
Workshop Equipment

2 Universal Dividing Head

3 Vertical Milling attachment with parking bracket

4. Hand operated Rotary Table

5 Coolant equipment complete

22.4 RADIAL DRILLING MACHINE

a) Quantity : One (1)

b) Capacity
i) Drilling (Max) : 63 mm dia in C.I., 50 mm dia in steel
ii) Boring : 110 mm dia in C.1. 90 mm dia in steel
iii)  Tapping : 60 - 70 mm dia in C.I. 30 - 55 mm dia in steel

Accuracy:

Geometrical Accuracy & Practical Tests to be conducted as per Test Chart conforming to IS:
2199 — 1989.

Standard Accessories:

1. Electro Hydraulic Clamping for drill head
2. Morse Taper Reduction Sleeve — IS 6702 Grade 2, MT5 — MT4
Optional Accessories:
1. Box Table 630 mm x 630 mm x 550 mm.
2. Machine Vice 160 mm
3. Coolant equipment complete
22.5 BENCH DRILLING MACHINE
a) Quantity : One (1)
b) Drilling capacity in steel : 13 mm
Accuracy:

Geometrical Accuracy Test to be conducted as per Test Chart conforming to IS: 2426 — 1963.

Standard Accessories:

1. Drill chuck 13 mm cap. with arbor & key
2. Machine Vice 100 mm, plain type
22.6 PORTABLE DRILL GUNS

a) Quantity : Three (3)

Accuracy:
As per manufacture’s test certificate/guarantee.

22.7 UNIVERSAL TOOL AND CUTTER GRINDER

e REVANCE W ENGIngg g
s 5

2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS

Spec. No. CE/C/ P & E/ EE/ E/OT No.3 /2013-14
Vol Il : 727
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DESEIN Vol. lll: Mechanical Works
Workshop Equipment

a) Quantity : One (1)

b) Maximum diameter of cutter that can be ground : 250 mm
c) Maximum distance between centers : 300 mm
Accuracy:

As per manufacturer’s standard.

Standard Accessories:
1. Steady with centres

. Dividing Head (Bearing Type) with stopper

2

3. Wheel extension shaft
4. Universal Machine Vice
5

. Operating tools

22.8 BENCH GRINDING MACHINE
a) Quantity : One (1)
b) Size of Grinding wheel : 250 mm X 25 mm
(One coarse and one fine)
Accuracy:

Geometrical Accuracy Tests to be conducted as per Test Chart conforming to IS: 2538 —

1963.
Standard Accessories:
1. One set of grinding wheels
2. One set of splash guards
3. One set of tool rest
22.9 DOUBLE WHEEL PEDESTAL GRINDER
a) Quantity :One (1)
b) Wheel : 400 mm dia X 50 mm
Accuracy:

Geometrical Accuracy Tests to be conducted as per Test Chart conforming to IS: 2538 - 1963

Standard Accessories:
1. One set of grinding wheels

2. One set of splash guards

3. One set of tool rest

22.10 POWER HACKSAW MACHINE

a) Quantity :One (1)

b) Round cutting capacity : 300 mm for steel

e REVANCE W ENGIngg g
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS

Spec. No. CE/C/ P & E/ EE/ E/OT No.3 /2013-14
Vol. Il : 728
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DESEIN Vol. lll: Mechanical Works
Workshop Equipment

Accuracy:

Geometrical Accuracy Tests to be conducted as per Test Chart conforming to I1S: 3405 —

1966.
Standard Accessories:
1. Adjustable material stop

2 Hacksaw blade
3. Material Stand (Bar Rest)
4 Coolant pump with fittings

22.11 HYDRAULIC PIPE BENDING MACHINE
a) Quantity : One (1)
b) Pipe size : 15 to 200 NB
c) Hydraulic Pressure in Tons : 45 Tons
Accuracy:

As per manufacturer’s standard.

Standard Accessories:

1. One set of formers of 15, 20, 25, 40, 50, 65, 80, 100, 125, 150 & 200 NB size.
22.12 ARGON ARC WELDING MACHINE

a) Quantity : One (1)

b) Input : 230V, %0 Hz, Single phase

c) Output : 200A DC @ 60% Duty cycle

150A DC @ 100% Duty cycle
Accuracy:
As per manufacturer’s standard.

Standard Accessories:

1. Protective Helmet with glass
2. Pair of Hand Gloves
3. Chisel and wire brush
4. Welding Torch
5. Set of Tungsten Electrodes
22.13 PIPE AND BOLT THREADING MACHINE
a) Quantity : One (1)
b) Pipe size : From 15 NB to 150 NB

e REVANCE W ENGIngg g
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
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Workshop Equipment

Accuracy:

As per manufacturer’s standard.

22.14 SHAPING MACHINE
a) Quantity : One (1)
b) Length of Ram stroke : 630 mm(Adjustable)
c) Length and width of Table top : 600 mmX335 mm
d) Length and depth of Table side : 600 mmX410 mm
e) Horizontal travel of Table (Max) : 690 mm
f) Vertical travel of Table (Max) : 365 mm
g) Number of speeds to ram : 4
h) Range of ram cycle per min : 14t0 72
Accuracy:

Geometrical Accuracies Tests to be conducted as per Test Chart conforming to IS: 2310 —
1963.

Standard Accessories:

1. Swivelling Vice

2. Crank Handle

3. Tool Holder attachment

4. HSS Cutting tool (1 No.)

5. Automatic Tool Lifting attachment

22.15 ELECTRIC ARC WELDING MACHINE

a) Quantity : One

b) Current range : 70 - 500 A

c) Open circuit Voltage : 70 Volts

d) Operating load Voltage : 17 — 31 Volts

e) Current at 60% duty cycle : 400 A

f) Input supply : 415V, 3 phase, 50 Hz

9) Tig welding torch : i) Capacity — 500 A
ii) Cont. welding current — 390 A
iii)Torch cooling — Water cooling

Accuracy:

As per manufacturer’s standard.

Standard Accessories:
1. Welding cable of 10 mtr length with electrode holder

2. Protective Helmet with glass

e REVANCE W ENGIngg g
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
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DESEIN Vol. lll: Mechanical Works
Workshop Equipment

3. Pair of Hand Gloves
4. Chisel and wire brush
22.16 RECTIFIER WELDING SETS

a) Construction : The welding machine shall be forced air
cooled manual arc welding silicon diode
rectifiers designed to provide DC
welding current. The sets shall be
supplied with (i) suitable ammeters and
voltmeters for direct reading of welding
current and voltage, (ii) a remote
current control device and (iii) a four
wheeled steerable undergear.

b) Quantity : Two (2)

C) Input supply : 415V, 3 phase, 50 Hz

d) Input primary current : 55/ 45 Amperes
at maximum rated output

e) Output range of welding current : 55-500 Amperes

f) Current at 100% duty cycle : 280 Amperes

g) Current at 60% duty cycle : 400 Amperes

h) Open circuit voltage : 59 — 68 volts

i) Class of insulation : E

Accuracy:

As per manufacturer’s standard.

Standard Accessories:

1. Welding cable of 10 mtr length with electrode holder
2. Protective Helmet with glass
3. Pair of Hand Gloves
4. Chisel and wire brush
22.17 SLOTTER
a) Quantity : One (1)
b) Stroke, Maximum : 630 mm(adjustable)
Accuracy:

Geometrical Accuracy Tests to be conducted as per Test Chart conforming to IS: 2308 —
1963.

Standard Accessories:

1. Round Table fitted on the machine
2. Special wrench
22.18 OXY-ACETYLENE GAS WELDING/ BRAZING MACHINE & WELDING TABLES
a) Quantity : One(1)
b) Welding tables dimension : 2000 mm X 1000 mm ( 3 nos.)
Accuracy:

As per manufacturer’s standard.
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2 x 660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS

Spec. No. CE/C/ P & E/ EE/ E/OT No.3 /2013-14
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Workshop Equipment

Standard Accessories:

Gas Welding Blowpipe
Oxygen line regulator
Acetylene line regulator
Hose Pipe of 5 mtrs. Length.
Protective Helmet with glass
Pair of Hand Gloves

Chisel and wire brush
Welding Apron

NN =

22.19 AC WELDING TRANSFORMER
a) Quantity : One(1)
b) Input supply : 380 - 440V, 3 Phase, 50 Hz
c) Output: -
Welding Current range : 60 — 400 Amps.
Accuracy:
As per manufacturer’s standard.

Standard Accessories:

1. Welding cable of 10 mtr length with electrode holder
2. Protective Helmet with glass
3. Pair of Hand Gloves
4. Chisel and wire brush
22.20 WELDING GENERATOR
a) Quantity : One(1)
b) Input supply : 380-440V, 3 Phase, 50 Hz
c) Output:
Open Circuit Voltage : 100 VvV
Welding Current range : 10 - 4000 Amps.
Accuracy:

As per manufacturer’s standard.

Standard Accessories:

1 Welding cable of 10 mtr length with electrode holder
2 Protective Helmet with glass
3. Pair of Hand Gloves
4 Chisel and wire brush
22.21 MARKING OFF TABLE
a) Quantity : One(1)
b) size 11600 x 1000 x 200 mm, with M.S. fabricated stand.
Accuracy:

As per manufacturer’s standard

22.22 GENERAL WORKSHOP EQUIPMENT

e REVANCE W ENGIngg g
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Vol. lll: Mechanical Works
Workshop Equipment

22.23

a. Soldering Gun(1 no.)

b. Electric Drying Oven — 5-10 Kg capacity, 50-300°C.(1 no.)

C. Brazing Hearth.(1 no.)

d. Pneumatic Hammer — 3500 stroke/ min, 6,2 bar (1 No.)

e. Working Benches- 2000 mm x 750 mm x 1000 mm Height — (4 nos.)

f. Fitter Vices.- 150 mm s ize

g. One (1) no Coil Winding Machine

Paint Shop

b. One (1) portable compressor complete with 10 gallon capacity compressed air spraying

equipment complete with spray gun, stirrer and accessories.

C. One (1) portable sanding machine
d. One (1) set of sign writing equipment and stencils
e. One (1) buffing and polishing machine

e REVANCE W ENGIngg g
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bRl SPECIFICATION NO. PE-TS-412-174-A001
ﬂﬂ[[ _ TECHNICAL SPECIFICATION FOR VOLUME II B
e SECTION-C
WORKSHOP REV 01 DATE 03.04.2015
(ELECTRICAL PORTION) PAGE10F1
SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER

1.1 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for this
package shall be as per Annexure-I to Section — C [Scope of Work (Electrical)].

12 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed
engineering stage without any commercial implications.

13 Bidder shall furnish all AC as well as DC loads required for the system at different voltage levels (eg. 415V
AC, 240 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format along with
the offer.

14 All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions indicated
in project information enclosed with the specification.

1.5 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be submitted
during detailed engineering stage as per formats enclosed. The same shall be subject to approval without any
commercial implications.

1.6 Technical requirements shall be as per specifications listed in Clause 3.1, 3.2, 3.3, 3.4 & 3.5. In case of any
discrepancy between Customer specification and BHEL standard specification, Customer specification shall
prevail.

2.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

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

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

b) List of Erection and Commissioning spares.

c) Listof Erection & Maintenance tools & tackles.

d) Electrical load requirement in the load data format.

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

3.0 LIST OF ENCLOSURES

3.1 Electrical scope between BHEL & vendor (Annexure-I).

3.2 Technical specification — Customer specification - Motors

33 BHEL standard specification for LT motors : PE-SS-999-506-E101

34 Datasheets— A and C

35 Quality Plan for motors.

3.6 Load data format (Annexure-I1).

3.7 Basic Technical Features for Motors (PE-DC-412-565-E003)
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STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) REV-0, DATE: 17.07.2015

PACKAGE : WORKSHOP EQUIPMENT
SCOPE OF VENDOR: SUPPLY

PROJECT : 2X660 MW ENNORE SEZ STPP
S.NO DETAILS SCOPE | SCOPE REMARKS
SUPPLY | E&C
1 415V MCC BHEL BHEL | 240V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be provided
by BHEL based on load data provided by vendor at contract stage for all
equipment supplied by vendor as part of contract. Any other voltage level (AC/DC)
required will be derived by the vendor.
2 Power cables Cable size shall be derived by BHEL based on Electrical load data & shall be
BHEL BHEL | informed to vendor at contract stage. Vendor shall provide lugs & glands
accordingly.
3 Any other/special type of cable like control, screened control, Vendor BHEL
compensating, co-axial, prefab, MICC, fibre Optic cables etc.
4 Cabling material (Cable trays, accessories, cable tray BHEL BHEL
supporting system, conduits etc.)
5 Cable glands ,lugs, and bimetallic strip for equipment supplied Vendor BHEL | 1. Double compression Ni-Cr plated brass cable glands
by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and control
cables.
6 Motors along with fixing accessories Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
7 Mandatory spares Vendor Vendor to quote as per specification.
8 Recommended O & M spares Vendor As per specification
NOTES:
1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract without any
commercial implication.
2. Al QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
Page 1 of 1
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This document covers the basic technical features of high tension (HT) and low tension (LT) squirrel
cage induction AC motors employed for driving auxiliaries of BHEL-PEM scope packages in 2 x 660
MW ENNORE SEZ STPP.

CODES AND STANDARDS

The motors shall generally conform to IS 325/IEC-60034. LT motors above 10 kW with
continuous duty (S1) shall be energy efficient IE2 conforming to 1S-12615: 2011.

DESIGN REQUIREMENTS
General Requirements
The design ambient temperature shall be 50 deg C.

Supply system and rated voltage of motors

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

Supply voltage & variations shall be as follows:-

Voltage variation (AC Supply) (+/-) 10%
Frequency variation  (+) 3% to (-) 5%
Combined V & F variation 10% (sum of absolute values)

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

Motor ratings shall be adequate to meet the requirements of the drive equipment. Motors shall be
continuously rated at the design ambient temperature of 50 degree C and relative humidity of 85%.
Maximum continuous motor ratings shall have at least a 10% margin above the maximum load demand
of the driven equipment under entire operating range including voltage & frequency variation.
Starting Requirements

Motor shall start smoothly and rapidly. Motor characteristics such as speed, starting torque, break away
torque and starting time shall be properly co-ordinated with the requirements of driven equipment. The

accelerating torque at any speed with the minimum starting voltage shall be at least 10% of the motor’s
full load torque.
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Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.

Minimum Starting Voltage requirement for all motors (except mill motors):

1. 85 % of rated voltage for motors up to 1000 kW

2. 80 % of rated voltage for above 1000 kW and up to 4000 kW

3. 75 % of rated voltage for above 4000 kW
The locked rotor current of the HV (11 kV) motors (except MDBFP motors) shall not exceed 650% of
full load current inclusive of tolerance as per IS: 325 and for MV (3.3 kV) motors locked rotor current
shall not exceed 700% of full load current inclusive of tolerance as per IS: 325. For LT motors (except
energy efficient motors) locked rotor current shall not exceed 700% of full load current inclusive of
tolerance as per IS: 325. For LT energy efficient motors above 10kW with S1 duty, locked rotor current
shall be as per IS:; 12615-2011.
The following frequency of starts shall apply to HV (11 kV), MV (3.3 kV) & LT motors

i) Two nos. consecutive cold starts in quick succession with third start after 5 minutes in cold
condition.

i) Two nos. consecutive hot starts in the interval of 15 minutes in hot condition.
Locked motor withstand time of motors under hot condition at highest voltage limit shall be as follows:
a) For motors with starting time up to 20 sec.

- at least 2.5 sec. more than starting time.
b) For motor with starting time above 20 secs but not exceeding 45 secs.

- at least 5.0 sec. more than starting time.
c) For motors with starting time above 45 secs.

- at least 10% more than starting time.
The starting time of the motor referred above is at minimum permissible voltage. For motors and in
cases where the above requirements are not complied with, speed switches of approved make & type
shall be provided to bypass the locked rotor protection for a pre-selected time during starting of motors.
The speed switches shall have one NO & one NC contacts having maximum interrupting capacity of 5
Amps at 240V AC and 0.25 amps at 220 V DC.

Running Requirements

Motors shall run satisfactorily at a supply voltage of 80% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% for
crane duty motors.
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Stress during bus Transfer

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

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

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

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

Noise level

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

Vibration

The maximum vibration for motors shall be in line with 1S: 12075.

CONSTRUCTIONAL FEATURES

Degree of Protection

Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor motors shall
conform to degree of protection IP: 55 as per IS: 4691 and shall be of weather-proof construction.
Canopy shall be provided for outdoor motors. CW motors (in case of screen prot. Drip proof) shall
conform to degree of protection IP: 23 as per IS: 4691. The degree of protection for terminal boxes

shall be IP 55 for outdoor area & IP 54 for indoor area as per IS 4691.

The stator laminations shall made from suitable silicon steel/magnetic steel sheet varnished on both
sides and pressed to form a rigid core.

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

Enclosure and Cooling
Motors shall generally have totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated
(TETV) enclosures or Closed Air circuit Air (CACA), the method of cooling conforming to 1C-0141 or

IC-0151 or 1C-0161 of IS: 6362 up to 3000 kW motor. CW Motors may be screen protected drip proof
(SPDP).
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Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

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

Class of Insulation

HV/MV/LT motors shall have class F insulation. The temperature rise of all motors shall be limited to
the limits applicable to Class ‘B’ insulation. In case of continuous operation at extreme voltage limits,
10deg C rise above the temperature limits specified in IS: 325 shall be permissible.

Bearings

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

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

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

The bearings of solidly coupled motors shall be of the same type as those of the driven equipment.
For motors below 15 kW shall be provided with sealed ZZ bearing.

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

Terminals and Terminal Boxes

Motors of rating 90 kW and up to 160kW will be controlled by air circuit breaker with numerical
protection. For all motors of rating up to 90kW shall be provided with MCCBs. The terminal box of
motors for HV (11 kV), MV (3.3 kV) & LT motors shall be designed for the maximum fault current for
a duration of at least 0.25 secs.

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

For HV/MV motors, the main terminal box shall be of phase-segregated type with clamping
arrangement for the terminals.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A,C,B or V, W & U respectively.
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Permanently attached diagram and instruction plate made preferably of stainless steel shall be mounted
inside terminal box cover giving the connection diagram for the desired direction of rotation and
reverse rotation.

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

Separate terminal boxes shall be provided for space heaters and temp. Indicators. If this is not possible
in case of LT motors, the space heater terminals shall be adequately segregated from the main terminals
in the main terminal box. Detachable gland plates of thickness 3 mm (hot/cold rolled sheet steel) or 4
mm (non-magnetic material for single core cables) with double compression tinned brass glands shall
be provided in terminal boxes.

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

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

Grounding

Two separate earthing terminals suitable for connecting G.I. strip grounding conductor shall be
provided on opposite sides of motor frame. Each terminal box shall have a grounding terminal.

General
Motors provided for similar drives shall be interchangeable.

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

Motors for Fuel oil unloading and drain oil pumps located in hazardous areas shall be with flame-proof
enclosures in accordance with 1S 2148 / IEC 60079.

a) Fuel oil area: Group - lIB.

b) Hydrogen generation plant area: Group - lIC

ACCESSORIES

SPACE HEATERS

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

The leads from space heaters of each motor shall be brought out to a separate terminal Box. Space

heaters shall be mounted inside the motor in accessible places so that their removal and replacement is
simple.

Page 55 of 82




| Bffr1

Doc. No. | PE-DC-412-565-E003

2 x 660 MW ENNORE SEZ STPP Rev. No. |01

BASIC TECHNICAL FEATURES
FOR HT /LT MOTORS Dated 13-03-2015
(FOR BHEL-PEM SCOPE PACKAGEYS)

Page 7 of 7

5.2

521

5.2.2

5.3

53.1

5.4

54.1

6.0

7.0

8.0

8.1

8.2

RESISTANCE TEMPERATURE DETECTORS (RTDs)

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

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

DIAL TYPE TEMP. INDICATORS

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

Vibration monitoring pads

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

NAME PLATE

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

PAINTING

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

TESTING

Type Tests

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

Routine Tests

All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer or
customer representative.
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SPECIFIC ELECTRICAL REQUIREMENT

SL.NO. PARAMETERS UNIT ENNORE
MOTOR
1 DESIGN AMBIENT TEMP DEG. C |50
2 VOLTAGE SUPPLY AND VARIATION VOLT [415V, + 10%
3 FREQUENCY WITH VARIATION Hz |50 (+) 3% to (-) 5%
4 COMBINED VOLTAGE & FREQUENCY 10%
VARIATION
MAX ACCEPTABLE RATING OF
S MOTOR AT 415V KW 160 kw
SYSTEM FAULT LEVEL AND ITS
6 DUARTION KA [50 KA, 1 Sec
SUTABILITY OF TERMINAL BOX FOR
" |FAULT LEVEL AND DURATION S0 KA, 0.25 sec
8 (LZII_I\;IA;1S_§|D()_IFOINSULATION & TEMP RISE Class-F and temp rise limited to Class-B
9 MIN. STARTING VOLTAGE 85%
10 I\S/ISI;I'ISLRYRATING FOR SINGLE PHASE Upto 200W
For LT motors (except energy efficient motors)
locked rotor current shall not exceed 700% of full
11 MAXIMUM LOCKED ROTOR % OF [load current inclusive of tolerance as per IS: 325.
CURRENT FLC |For LT energy efficient motors above 10kW with
S1 duty, locked rotor current shall be as per IS:
12615-2011.
12 |ACCEPTABLE NOISE LEVEL DB [85dB at 1.0m in line with IS 12065
TYPE OF STARTER PROVIDED IN
13 N.A.
MCC
Indoor motors shall conform to degree of
protection IP: 54 as per IS: 4691. Outdoor motors
shall
conform to degree of protection IP: 55 as per IS:
14 |DOP OF ENCLOSURE 4691 and shall be of weather-proof construction.
The degree of protection for terminal boxes shall
be IP 55 for outdoor area & IP 54 for indoor area
as
per IS 4691.
15 |SPACE HEATER REQUIREMENT 30KW & ABOVE
16 |PAINT SHADE Shall be confirmed during detailed engineering.
For HT & LT Motors, type test reports for type
tests as per IS: 325/ IS: 12615 conducted on
equipment similar to those proposed to be
supplied and carried out within last five years shall
be submitted. However, if such reports are not
available, one motor of each type shall be
17 |SPECIAL REQUIREMENT subjected to type tests for free of cost.

All motors shall be subjected to routine tests as
per IS: 325/ 1S: 12615.

The motors shall generally conform to IS: 325/
IEC-60034.
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CHAPTER - 12

MOTORS

DESIGN CRITERIA

For the purpose of design of equipments /systems, an ambient temperature of 50 °C
and relative humidity of 85% shall be considered. The equipment shall operate in a

highly polluted environment.

Transient voltage dip on starting of the largest motor with DOL shall be limited to 20%

of the nominal system voltage at the voltage terminals.

Rating
The motor rating shall be arrived at considering 15% margin over the duty point
input or 10% over the maximum demand of the driven equipment, whichever is

higher, considering highest system frequency.

All motors shall be continuously rated (S1 duty). However, crane motors shall be

rated for S4 duty, 40% cyclic duration factor.

Whenever the basis for motor ratings are not specified in the corresponding
mechanical specification sub-sections, maximum continuous motor ratings shall be at
least 10% above the maximum load demand of the driven equipment under entire

operating range including voltage and frequency variations.

Starting Voltage requirement for all motors (except mill motors):
1. 85 % of rated voltage for motors up to 1000 kW
2. 80 % of rated voltage for above 1000 kW and up to 4000 kW
3. 75 % of rated voltage for above 4000 kW

For Mill Motors:
1. 85 % of rated voltage for motors above 1000 kW
2. 90 % of rated voltage for motors up to 1000 kW

Canopy shall be provided for outdoor motors.

Contractor shall provide fully compatible electrical system, equipments, accessories

and services.

e REVANTE N ENGivg g,
o - 5

2x660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:359
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All the equipment, material and systems shall, in general, conform to the latest edition
of relevant National and international Codes & Standards, especially the Indian
Statutory Regulations.

Voltage and frequency variations:

Frequency: (+) 3% and (-) 5%
Voltage : i. AC
a. + 6% for 11 kV/3.3 kV
b. £10% for 415V

Combined 10 % (absolute sum)

ii. DC- +10% to -15% for 220 V DC

All LV motors above 10 kW with S1 duty shall be compulsorily of Energy efficient
level IE 2 as per IS 12615: 2011.

The responsibility of coordination with electrical agencies and obtaining all necessary
clearances shall be of the contractor.

Type

AC Motors:

(a.) Squirrel cage induction motor suitable for direct-on-line starting.
(b.) Crane duty motors shall be slip ring type induction motor

DC Motors

(a.) Shunt wound.

Temperature Rise

Air cooled motors

70°C by resistance method

Water cooled

80° C over inlet cooling water temperature mentioned elsewhere, by resistance

method.
Degree of Protection
Degree of protection for various enclosures shall be as follows :

i) Indoor motors - IP 54

e REVANTE N ENGivg g,
o - 5

2x660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:360
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i) Outdoor motors - IP 55

iiil) CW motors (in case of screen - IP 23

prot. Drip proof)
iv) Cable box — indoor area - IP 54

V) Cable box — outdoor area - IP 55

CODES AND STANDARDS

All motors shall confirm to the latest editions including all applicable amendment of
relevant 1S, IEC and CBIP standards/Publications. In case any other standard is
followed that ensures equal or better quality, may be accepted. However the English

version of the Standard adopted shall be submitted.

Major Standards, which shall be followed, are listed below. Any other applicable

Indian standards for any component part even if not covered in the list shall also be

followed
1.) Three phase induction motors : 1S:325, IEC:60034
2.) Single phase AC motors : 1S:996, IEC:60034
3.) Crane duty motors : 1S:3177, IEC:60034
4.) DC motors/generators : 1S:4722
5.) Degree  of protection by : IS: 4691
enclosures for rotating electrical IS: 4728
machines IS: 6362
IS: 2253
6.) Noise levels for  rotating IS: 12065
electrical machines
Mechanical Vibrations  for IS: 12075

rotating electrical machines

OPERATIONAL REQUIREMENTS
Starting Time

For motors with starting time up to 20 secs at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit

shall be at least 2.5 secs more than starting time .

e REVANTE N ENGivg g,
o - 5

2x660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:361
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For motors with starting time more than 20 secs and up to 45 secs at minimum
permissible voltage during starting, the locked rotor withstand time under hot

condition at highest voltage limit shall be at least 5 secs more than starting time.

For motors with starting time more than 45 secs at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest voltage

limit shall be more than starting time by at least 10% of the starting time.

Speed switches mounted on the motor shaft shall be provided in cases where above

requirements are not met.

Motors shall be capable of restarting under full load after a momentary loss of voltage

with the possibility of 150 % nominal voltage during fast bus transfer.
Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall be

at least 10% motor full load torque.

Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall

be 275% for crane duty motors.
DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30 kW and
above to maintain windings in dry condition when motor is standstill. Separate

terminal box for space heaters & RTDs shall be provided.

All motors shall be suitable for direct on line starting through any type of breaker.

L All motors shall be either totally enclosed fan cooled (TEFC) or totally enclosed
tube ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors
rated 3000KW or above can be Closed air circuit water cooled (CACW). CW motors
can be screen protected drip proof (SPDP) type. Motors located in hazardous areas

shall have flame proof enclosures conforming to I1S: 2148 as detailed below

(a) Fuel oil area : Group - 1IB

(b) Hydrogen generation plant Group - IIC

area :
Winding and Insulation

(a) Type : Non-hygroscopic, oil resistant, flame resistant

e REVANTE N ENGivg g,
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2x660 MW Ennore SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:362
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Motors
(b) Starting duty : Two hot starts in succession, with motor initially
at normal running temperature
(c) 11 kV /3.3 kV : Class F: with winding temperature rise limited to
AC motors class B. They shall withstand 1.2/50 micro sec

switching surges of 4U+5 KV (U=Line voltage in
KV). The coil inter-turn insulation shall be
suitable for 0.3/3 micro sec. surge of 32 KVp
and 12 kVp for 11 kV ad 3.3 kV system
respectively followed by 1 min power frequency
high voltage test of appropriate voltage on inter

turn insulation.

(d) 415V AC & Class ‘F’ with temperature rise limited to class
220V DC ‘B’
motors

Motors rated above 1000 kW shall have insulated bearings to prevent flow of shaft

currents.

Motors with heat exchangers shall have dial type thermometer with adjustable alarm

contacts to indicate inlet and outlet primary air temperature.

Noise level and vibration shall be limited within the limits prescribed in IS: 12065 & IS:

12075 respectively. Motors shall withstand vibrations produced by driven equipment.

In MV/HV motors, 12 nos. simplex or 6 nos. duplex RTDs (two per phase), each
having D.C. resistance of 100 ohms at 0°C, embedded in the stator winding at
locations where highest temperatures may be expected, shall be provided. The
material of the ETD’s shall be platinum. Each bearing shall be provided with dial type
thermometer with adjustable alarm contact and resistance type temperature detector.
All HV motors shall be provided with shaft grounding rings for bearing protection and

earthing shaft current.

MV/HV motors shall also be capable of satisfactory operation at full load at a
supply voltage of 80% of the rated voltage and shall be capable of either two starts
in quick succession with third start after 5 minutes in cold condition or two starts at
15 minutes intervals in hot condition, both cases with voltage and frequency

variation within specified limits.

Locked rotor current of the MV motors shall be limited to 600% (subject to IS
tolerance) of the full load current of the motors and for HV motor shall be

limited to 450% (inclusive of IS tolerance) of full load current of the motor.
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Locked rotor current of the LV motor shall not exceed 600% of full load current

inclusive of IS tolerance.

4.00.10 MV Motors shall be provided with differential protection. These motors shall be
provided with star connected stator windings. The 3 nos. current transformers, one
for each phase shall be mounted in a separate compartment in the neutral
side terminal box. The three phases shall be connected to form the star point
after they pass through the CTs. These differential protection CTs shall be supplied

loose by 11/ 3.3 kV switchgear manufacturer.

4.00.11 Motor body shall be grounded at two earthing points on opposite sides with two
separate and distinct grounding pads complete with tapped holes, Gl bolts and

washers.

4.00.12 HV motors can be offered with either elastimould termination or dust tight phase
separated double walled (metallic as well as insulated barrier) cable boxes. In case
elastimould terminations are offered, then protective cover and trifurcating sleeves
shall also be provided. Removable gland plates of thickness 3 mm (hot/cold rolled
sheet steel) or 4 mm (non magnetic material for single core cables) shall be provided

in case of cable boxes.

4.00.13 All motors shall be so designed that maximum inrush currents and locked rotor and
pullout torque developed by them at extreme voltage and frequency variations do not

endanger the motor and driven equipment.

4.00.14 The motors shall be suitable for bus transfer schemes provided on the 11 kV, 3.3

kV/415V systems without any injurious effect on its life.
4.00.15 All motors below 15 kW shall be provided with sealed ZZ bearings.

4.00.16 For motors rated 1000 KW & above, neutral current transformers of PS class shall be

provided on each phase in a separate neutral terminal box.

4.00.17 All motors shall be provided with an emergency stop push button near the motor as

per the Indian Statutory regulations.

4.00.18 The motor terminal box shall be suitable for withstanding the maximum system fault

current for a duration of at least 0.25 seconds.

4.00.19 Neutral in case of HV motors shall be kept accessible.
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4.00.20

4.00.21

4.00.22

4.00.23

4.00.24

4.00.25

4.00.26

4.00.27

4.00.28

Motors shall be designed to easy access for drilling holes through motor feed of
mounting flange for installation of dowel pins after assembly of the motor and driven

equipment.

Well spacious working platforms shall be provided around the motor area for carrying
out maintenance & testing works. Platform shall be minimum of 300 mm below the

level of motor base plate.

Flow switches shall be provided for monitoring oil flow of forced lubrication bearings,
if used. Alarm switch contact rating shall be minimum 0.5 A at 220 V DC and 10 A at
230 V AC.

For bearing temperature measurement, duplex RTDs shall be provided for each

bearing and shall be wired up to the terminal box..

Lube oil pressure transmitters shall be provided to DCS for remote monitoring. Lube

oil pressure very low trip to HV equipment shall be 2 out of 3 logic.

Capillary type temperature gauge cum switch shall be provided for DE / NDE of HV

Motors
Motors with CACA/CACW heat exchangers shall have dial type thermometer with
adjustable alarm contacts to indicate the following:

-Hot and cold air temperatures of the closed air circuit for CACA motors.

-Hot and cold, air and water temperatures for CACW motors.

The Alarm switch contact rating shall be minimum 0.5 A at 220 V DC and 10 A at 230
V AC.

Lifting Provisions

Motor weighing 25 kg or more shall be provided with eye bolt or other adequate
provision for shifting. Electrical hoists shall be provided for motors above 1000 kgs for

maintenance of the same.

DC MOTORS

DC motors shall be provided where specified/required. DC Motors shall be sized for
operation with fixed resistance starting for reliability. DC motors shall be shunt wound
type. Motors shall be capable of delivering the rated output at 220 V DC with (+) 10%

and (-) 15% variations without exceeding its guaranteed temperature limits. 220 V DC
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system shall be unearthed. Starting current of the DC motors shall be limited to 200%
of the full load current of the motor, and is subject to IS tolerance. DC Motors shall be
similar to AC Motors with respect to other features like enclosure type, cooling and

class of insulation
4.00.30 Painting

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

4.00.31 Local Push Button Stations

The LPBS shall be installed near the motors to be controlled. Individual channel
supports shall be used for each LPBS. These shall be installed as per approved
erection detail drawing. LPBS for hazardous areas shall be CMRS certified and CCE

approved.

All LPBS shall have necessary canopies. Wiring of LPBS shall be checked before

giving control supply.

5.00.00 LIST OF TESTS TO BE CONDUCTED FOR HV, MV and LV MOTORS

5.01.00 TYPE TESTS
(a) No load saturation and loss curves up to approximately 115% of rated voltage
(b) Momentary overload test

(c) Temperature rise test at rated conditions. During heat run test, bearing temp.,
winding temp., core temp., coolant flow and its temperature shall also be
measured. In case the temperature rise test is carried at load other than rated
load, specific approval for the test method and procedure is required to be
obtained. Wherever ETD's are provided, the temperature shall be measured by

ETD's also for the record purpose.

(d) Surge withstand test on the sample coil after placing it in stator core at (4U + 5
KV) and with at least five impulse of 1.2/50 micro sec. wave, for HV motors only,

where U is the line to line voltage in kV.

(e) Surge-withstand test with 0.3/3 micro sec. wave on each type of 3.3/11 kV motor
coils with at least five such impulses, followed by one minute power frequency

high voltage test on turn to turn insulation, after cutting the coil and bringing out
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5.02.00

6.00.00

6.01.01

the turns suitably. The power frequency test voltage shall be decided during

detailed engineering.

Dimensions (for motors covered by IS 1231:1974 and IS 2223:1983 only)
Measurement of resistance of windings of stator and wound rotor.

Reduced voltage running up test at no load (for squirrel cage motors up to 37kw
only)

Full load test to determine efficiency, power factor and slip.

Insulation resistance test

Test for vibration severity of motor

Test for noise levels of motor

Test for degree of protection by enclosure

Temperature rise test at limiting values of voltage and frequency variations

Over speed test

ROUTINE TESTS

The following shall constitute the routine tests.

a)
b)
c)
d)

e)
f)
¢)]

Insulation resistance test

Measurement of resistance of windings of stator and wound rotor.

No load test

Locked rotor readings of voltage, current and power input at a suitable reduced
voltage

Reduced voltage running up test ( for squirrel cage motor)

Open circuit voltage ratio of stator and rotor windings (for slip ring motors); rotor;

High voltage test

INSPECTION AND TESTING AT SITE

Insulation resistance of 415V motors shall be measured between the winding of the

machine and its frame by means of a 500/1000V megger. A minimum value of 1 mega

ohm for 415V motors shall be considered a safe value. In case of lower |.R. Value, the

insulation value shall be brought up by any of the following methods as desired by the

Site Engineer:

(a.) Blowing hot air in case of big motors.

(b.) Putting the motor in electric oven in case of smaller motors.

(c.) Placing heaters or lamps around and inside in case of small motors after making

suitable guarding and covering arrangements so as to conserve the heat.
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6.01.02

6.01.03

Motors
Site Test
(a.) Measurement of vibration.
(b.) Measurement of insulation resistance and polarization index.
(c.) Measurement of full load current.
(d.) Test running of the motors, checking the temperature rise and identifying the hot

spot etc.

3.3 kV motors shall be tested for insulation by 500/1000V megger and its value should
not be less than the safe minimum insulation of= 20 MQ resistance at 60 deg. C. In

case the insulation is low, the following method of drying has to be adopted:

a. By locking the motor so that it cannot rotate and then applying such a low
voltage to the stator terminals that full load current flows in the stator, keeping
the stator winding temperature below 90 deg. C. In this a close watch shall be
kept for any possible overheating and I.R. Values vs. temperature shall be

plotted and heating continued till .R. Value becomes steady.

b. By blasting hot air from external source, Maximum temperature of  winding
while drying should be 70 deg. C to 80 deg. C. (Thermometer) or 90 deg. C. to
95 deg. C. by resistance method. Heating should be done slowly till steady
temperature of winding is reached after 4 to 5 hours and for large machines after
10 hours. A record has to be kept for drying process, with half an  hour
readings and, after steady temperature is reached, at an interval of 2 hours. In

case it is essential, the drying process can be supplemented by blower.
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1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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3.3.3

3.4

34.1

3.4.2

3.5

351

3.5.2

3.6

3.7

4.0

4.1

4.2

4.3

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto
bus transfer.

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

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per 1S: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to 1C-0141 or 1C-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled
Motors shall be designed with cooling fans suitable for both directions of rotation.
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44.

45

4.6

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.1.7

4.7.8.

4.7.9

4.8

49

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

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

In case Class “F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

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

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.
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491

49.2

493

4.9.4

495

4.9.6

4.9.7

5.0

51

5.2

5.3

5.4

6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per 1S: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.

i) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed at rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.

Pona 792 of Q90
—age— =6+




TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE 29/08/2005

SHEET 1 OF 2

Description

°

Data to be filled by successful
bidder

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

[y
o

Minimum permissible starting voltage

[EEN
[EEN

Starting time in sec with mechanism coupled

-
N

a) At rated voltage

-
w

b) At min starting voltage

-
IS

Locked rotor current as percentage of FLC (including IS tolerance)

-
($2]

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

NAME SIGNATURE DATE

REV.

SEAL
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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)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (VVoltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/l
ii | Group HA/NB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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CUSTOMER - PROJECT SPECIFICATION :
ez TITLE NUMBER :
H/[[[ QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE
SHEET 1 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME III
SL. |[COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF| REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF  |CHECK DOCUMENT NORM OF RECORD
CHECK P|lw]|V
1 2 3 4 5 6 7 8 9 10 11
1.0 |ASSEMBLY 1.WORKMANSHIP  [MA VISUAL 100% MANUF'S SPEC  |[MANUF'S SPEC -DO- 2 |- |-
2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 |- |-
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS  [MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 |- |-
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 |PAINTING 1.SHADE MA VISUAL SAMPLE  |MANUFR'S BHEL SPEC. LOGBOOK [2 |- |-
SPEC/BHEL SAME AS
SPEC./RELEVANT [COL.7
STANDARD
3.0 |TESTS 1.ROUTINE MA -DO- 100% 1S-325/ SAME AS TEST 2 |1 NOTE -1
TEST INCLUDING BHEL SPEC./ coL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT|100% APPROVED APPROVED INSPN. 2 1 |- NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3
& RELEVANT IS
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
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CUSTOMER : PROJECT SPECIFICATION :
(o QUALITY PLAN TITLE NUMBER :
H”H BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. [COMPONENT/OPERATION |[CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF |CHECK  |DOCUMENT NORM OF RECORD
CHECK Plwl v
1 2 3 4 5 6 7 8 9 10 11
3.NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPN. 2 |1 |-
DETAILS DATA SHEET DATA SHEET REPORT
NOTES:

N

ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE
SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.

FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL
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TITLE SPECIFICATION NO. PE - TS - 412 - 568 — A001
TECHNICAL SPECIFICATION VOLUME Il
FOR SECTION D
WORKSHOP EQUIPMENT REV 0
SHEET OF

VOL - I
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PEM-6666-0

alir

TITLE SPECIFICATION NO. PE - TS - 412 - 568 — A001
TECHNICAL SPECIFICATION VOLUME Il
FOR SECTION
WORKSHOP EQUIPMENT REV 0
SHEET OF

1)

2)
3)
4)
5)

6)

NOTE:

DOCUMENTS TO BE FURNISHED WITH OFFER FOR TECHNICAL EVALUATION

SCHEDULE OF TECHNICAL DEVIATION ( IF ANY)
OR

‘NO DEVIATION CERTIFICATE’ — Clearly mentioning that bidder has considered ‘No
- Deviation’ from the technical specification provided by BHEL.

SIGNED AND STAMPED COPY OF COMPLIANCE CUM CONFIRMATION
CERTIFICATE.

Catalogue of each item / machine furnished

Filled up electrical load data format indicating no. of motors, their name plate rating,
guaranteed power consumption, type of feeder required etc. as per BHEL's format
furnished.

Commissioning spares in terms of numbers indicating sizes / ratings furnished and
included in bidder’s scope.

Unpriced format, duly mentioned ‘Quoted’.

1) 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.
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TITLE: SPEC. NO.: PE-TS-412-568-A001
o TECHNICAL SPECIFICATION FOR VOLUME: 1l
WORKSHOP EQUIPMENT SECTION:
2X660 MW ENNORE SEZ STPP REV.NO. 0
COMPLIANCE CUM CONFIRMATION Date: July 2015
CERTIFICATE

COMPLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate
(every sheet) and furnish same with the offer.

a)

b)

d)

e)

)

9)
h)

)

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” in section C and those resolved as per ‘Schedule of Deviations’, if
applicable, with regard to same.

There are no other deviations w.r.t. specifications other than those furnished in the
‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations'.

Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval &
customer hold points for inspection/ testing shall be marked in the QP at the contract
stage. Inspection/ testing shall be witnessed as per same apart from review of various test
certificates/ Inspection records etc. This shall be within the contracted price with no extra
implications to BHEL after award of the contract.

All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in
the event of order.

The offered materials shall be either equivalent or superior to those specified in the
specification & shall meet the specified/ intended duty requirements. In case the material
specified in the specifications is not compatible for intended duty requirements then same
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise
BHEL/ Customer’s decision shall be binding on the bidder whenever the deficiency is
pointed out.

For components where materials are not specified, same shall be suitable for intended
duty, all materials shall be subject to approval in the event of order.

The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same
included in the base price itself.

All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.

Guarantee for plant /equipment shall be as per relevant clause of GCC /SCC /Other
Commercial Terms & Conditions.

In the event of order, all the material required for completing the job at site shall be
supplied by the bidder within the ordered price 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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pra——— TITLE: SPEC. NO.: PE-TS-412-568-A001
TECHNICAL SPECIFICATION FOR VOLUME: 1l
WORKSHOP EQUIPMENT SECTION:
2X660 MW ENNORE SEZ STPP REV.NO. 0
COMPLIANCE CUM CONFIRMATION Date: July 2015
CERTIFICATE

k) As built drawings shall be submitted as and when required during the project execution.
I) The bidder has not tempered with this compliance cum confirmation certificate and if at any

stage any tempering in the signed copy of this document is noticed then same shall be
treated as breach of contract and suitable actions shall be taken against the bidder.
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Fvgs o DEVIATION SHEET (COST OF WITHDRAWL)

PROJECT:- 2X660 MW ENNORE SEZ STPP

I’ PACKAGE:- WORKSHOP EQUIPMENT

TENDER ENQUIRY REFERENCE:-

NAME OF VENDOR:-

SL NO|VOULME/| PAGE |CLAUSE| TECHNICAL |COMPLETE DESCRIPTION OF COST OF REFERENCE OF | NATURE OF |REASON FOR QUOTING DEVIATION
SECTION NO. NO. SPECIFICATIO DEVIATION WITHDRAWL OF PRICE COST OF
N/ TENDER DEVIATION SCHEDULE ON (WITHDRAWL OF
DOCUMENT WHICH COST OF| DEVIATION
WITHDRAWL OF (POSITIVE/
DEVIATION IS NEGATIVE)
APPLICABLE
TECHNICAL DEVIATIONS
COMMERCIAL DEVIATIONS
PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE
NAME DESIGNATIONS SIGN & DATE
NOTES:

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

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

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

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

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

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

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-1 opening shall not be considered.

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

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

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

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

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

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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RATING (KW / A) Nos. | x |, = CABLE VERIFICATI KKS NO
& Lz (oS w ON FROM
L2 [ NITE R Nl L
ola El 2 - MOTOR
MAX E °l18 2|2 '5,\ BOARD 2 CONT | nEMA | LOAD |PATASHEE
' > = .
PLATE |DEMAND| 2|2|2 |2 |4 || S| E @ CODE S < | CObE
=z wl =z n (O]
MCR) (Z|5[E|o|H[Z]|0] & F
Dlxln|>lwh|jlw]lol v A m Q0
1 2 3 4|5|6|7[8|9]10] 11 12 13 14 15 16 17 18 19 20 21
NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ CUSTOMER

2. ABBREVIATIONS

: * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V
: * FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)

(cc): G=220V, H=110V, J=48 V, K=+24V, L=-24 V

LOAD DATA
(ELECTRICAL)

JOB NO. 412 ORIGINATING AGENCY PEM (ELECTRICAL)
PROJECT TITLE 2X660 MW ENNORE SEZ NAME DATA FILLED UP ON

SYSTEM SIGN. DATA ENTERED ON

DEPTT. / SECTION MAX Page820f82 | SHEET1OF1 | REV. 00 DE’S SIGN. & DATE
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	INDEX
	The scope shall cover design, engineering, manufacturing, procurement, supply, transportation to site, site conservations, handling at site, erection, testing and commissioning of all the major / minor equipment / components / systems for satisfactory...
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	(d.) Indian Explosives Act
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	(l.) Any other statutory codes / standards / regulations,  as  may  be applicable.
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	(b.) Final copies of the approved drawings shall be submitted on CD-ROM along with the requisite number of hard copies as per Annexure-I.
	(c.) The completed plant documentation with equipment drawings, data sheets, P&ID, BOQ, schematics, logic diagrams, test reports and quality plan, etc. shall be furnished to Owner.
	(d.) All documents/text information shall be in latest version of MS Office.
	(e.) All drawings submitted by the Bidder including those submitted at the time of bid shall be in sufficient detail indicating the type, size, arrangement, weight of each component for packing and shipment, the external connection, fixing arrangement...
	(f.) Each drawing submitted by the Bidder (including those of sub-vendors) shall bear a title block at the right hand bottom corner with clear mention of the name of the Owner, Consultant, name of the Project, system designation, the specifications ti...
	(g.) The Bidder shall also furnish a “Master Drawing List” which shall be a comprehensive list of all drawings/ documents/ calculations envisaged to be furnished by him during the detailed engineering to the Owner. Such list should clearly indicate th...
	(h.) Similarly, all the drawings/ documents submitted by the Bidder during detailed engineering stage shall be stamped “FOR APPROVAL” or “FOR INFORMATION” prior to submission.
	(i.) The furnishing of detailed engineering data and drawings by the Bidder shall be in accordance with the time schedule for the project. The review of these documents/ data/ drawings by the Owner will cover only general conformance of the data/ draw...
	(j.) After the approval of the drawings, further work by the Bidder shall be in strict accordance with these approved drawings and no deviation shall be permitted without the written approval of the Owner.
	(k.) All manufacturing, fabrication and execution of work in connection with the equipment / system, prior to the approval of the drawings, shall be at the Bidder’s risk.  The Bidder is expected not to make any changes in the design of the equipment /...
	(l.) Drawings shall include all installations and detailed piping layout drawings. Layout drawings for all piping of 65 mm and larger diameter shall be submitted for review/ approval of Owner prior to erection. Small diameter pipes shall however be ro...
	(m.) Assessing & anticipating the requirement and supply of all piping and equipment shall be done by the Bidder well in advance so as not to hinder the progress of piping & equipment erection, subsequent system charging and its effective draining & v...
	(n.) As Built Drawings
	(o.) Drawings must be checked by the Bidder in terms of its completeness, data adequacy and relevance with respect to Engineering schedule prior to submission to the Owner.  In case drawings are found to be submitted without proper endorsement for che...
	(p.) The Bidder shall submit adequate prints of drawing/data/document  for Owner’s review and approval. The Owner shall review the drawings and return one (1) copy to the Bidder authorizing either to proceed with manufacture or fabrication, or marked ...
	(q.) All engineering data submitted by the Bidder after final process including review and approval by the Owner shall form part of the contract documents and the entire works covered under these specification shall be performed in strict conformity w...
	(a.) Information that shall be submitted for the approval of the Owner before proceeding further, and
	(b.) Information that would be submitted for Owner’s information only.
	(a.) A list of drawings/engineering information which remains unapproved for more than four (4) weeks after the date of first submission
	(b.) Drawings which were not submitted as per agreed schedule.
	(a.) Manufacturer’s identification.
	(b.) Nominal inlet and outlet sizes in mm.
	(c.) Set pressure in Kg/cm2 (abs).
	(d.) Blowdown and accumulation as percentage of set pressure.
	(e.) Certified capacity in Kg of saturated steam per hour or in case of liquid certified capacity in litres of water per minute.
	(a.) His organization structure for the management and implementation of the proposed quality assurance programme
	(b.) Quality System Manual
	(c.) Design Control System
	(d.) Documentation and Data Control System
	(e.) Qualification data for bidder’s key personnel.
	(f.) The procedure for purchase of materials, parts, components and selection of sub-Bidder’s services including vendor analysis, source inspection, incoming raw-material inspection, verification of materials purchased etc.
	(g.) System for shop manufacturing and site erection controls including process, fabrication and assembly.
	(h.) Control of non-conforming items and system for corrective actions and resolution of deviations.
	(i.) Inspection and test procedure both for manufacture and field activities.
	(j.) Control of calibration and testing of measuring testing equipment.
	(k.) System for Quality Audits.
	(l.) System for identification and appraisal of inspection status.
	(m.) System for authorising release of manufactured product to the Owner.
	(n.) System for handling, storage and delivery.
	(o.) System for maintenance of records, and
	(p.) Quality plans for manufacturing and field activities detailing out the specific quality control procedure adopted for controlling the quality characteristics relevant to each item of equipment/component.
	All solid state electronic systems/equipment shall be tested as a complete system/equipment with all devices connected for a minimum of 168 hours (7 Days) continuously under energized conditions prior to shipment from manufacturing works, as per the f...
	Elevated Temperature Test Cycle

	Burn in Test Cycle
	(a.) Quality  Plan
	(b.) Material mill test reports on components as specified by the specification and approved Quality Plans.
	(c.) Manufacturer / works test reports/results for testing required as per applicable codes and standard referred in the specification and approved Quality Plans.
	(d.) Non-destructive examination results /reports including radiography interpretation reports. Sketches/drawings used for indicating the method of traceability of the radiographs to the location on the equipment.
	(e.) Heat Treatment Certificate/Record (Time- temperature Chart)
	(f.) All the accepted Non-conformance Reports (Major/Minor) / deviation, including complete technical details / repair procedure).
	(g.) CHP / Inspection reports duly signed by the Inspector of the Owner and Bidder for the agreed Customer Hold Points.
	(h.) Certificate of Conformance (COC) wherever applicable.
	(i.) MDCC
	(a.) If the result of the review carried out by the Inspector is satisfactory, the Inspector shall stamp the quality document (or applicable section) for release.
	(b.) If the quality document is unsatisfactory, the Supplier shall endeavor to correct the incompleteness, thus allowing to finalize the quality document (or applicable section) by time compatible with the requirements as per contract documents.  When...
	(c.) If a decision is made despatch, whereas all outstanding actions cannot be readily cleared for the release of the quality document by that time. The supplier shall immediately, upon shipment of the equipment, send a copy of the quality document Re...
	(a.) Interpretation of all the terms and conditions of these documents and specifications:
	(b.) Review and interpretation of all the Bidder’s drawing, engineering data, etc:
	(c.) Witness or his authorised representative to witness tests and trials either at the manufacturer’s works or at site, or at any place where work is performed under the contract :
	(d.) Inspect, accept or reject any equipment, material and work under the contract.
	(e.) Issue certificate of acceptance and/or progressive payment and final payment certificates
	(f.) Review and suggest modifications and improvement in completion schedules from time to time, and
	(g.) Supervise Quality Assurance Programme implementation at all stages of the works.
	(a.) As soon as the facilities or part thereof has been completed operationally and structurally and before start-up, each item of the equipment and systems forming part of facilities shall be thoroughly cleaned and then inspected jointly by the Owner...
	(b.) The Bidder’s pre-commissioning/ commissioning/start-up engineers, specially identified as far as possible, shall be responsible for carrying out all the pre-commissioning tests at Site. On completion of inspection, checking and after the pre-comm...
	(c.) All piping system shall be flushed, steam blown, air blown as required and cleanliness demonstrated using acceptable industry standards.  Procedures to accomplish this work shall be submitted for approval to the Owner six months prior to the resp...
	(d.) The time consumed in the inspection and checking of the units shall be considered as a part of the erection and installation period.
	(e.) The check outs during the pre - commissioning period should be programmed to follow the construction completion schedule.  Each equipment/system, as it is completed in construction and turned over to Owner's commissioning (start-up) Engineer(s), ...
	(f.) The Bidder during initial operation and performance testing shall conduct vibration testing to determine the ‘base line’ of performance of all plant rotating equipment.  These tests shall be conducted when the equipment is running at the base loa...
	(g.) Bidder shall furnish the commissioning organization chart for review & acceptance of Owner at least eighteen months prior to the schedule date of synchronization of 1st unit.  The chart should contain :
	(1.) Biodata including experience of the Commissioning Engineers.
	(2.) Role and responsibilities of the Commissioning Organisation members.
	(3.) Expected duration of posting of the above Commissioning Engineers at site.

	(a.) Training for Steam Generator Equipment
	(b.) Training for TG and related equipment.
	(c.) DDCMIS
	(d.) Training for Electric Power Supply systems
	(e.) Training for HT motor
	(f.) Training for power cycle piping/critical piping.
	(a.) Working platforms should be fenced and shall have means of access.
	(b.) Ladders in accordance with Owner’s safety rules for construction and erection shall be used.  Rungs shall not be welded on columns.  All the  stairs shall be provided with handrails immediately after its erection.
	(a.) Safety valves and associated vent pipes for which it shall not exceed 105 dBA.
	(b.) Regulating drain valves in which case it shall be limited to 90 dBA.
	(c.) TG unit in which case it shall not exceed 90 dBA.
	(d.) For HP-LP bypass valves and other intermittantly operating control valves, the noise level shall be within the limit of 85 dBA.
	(a.) Temperature test pockets with stub and thermowell
	(b.) Pressure test pockets
	IS:5  : Colours for ready mixed paints and enamels



	Steam Generator With Auxiliaries
	Steam Flow At Final Superheater Outlet
	Maximum Continuous Generation At Vwo Conditions With Offered Steam Parameters At Superheater Outlet
	Superheater Desperheating Spray Water Flow
	Auxiliary Steam Flow For Soot Blowing, Oil Burner Atomization Etc.
	Steam For Auxiliary Steam Tap Off
	Thermal Efficiency Of The Steam Generating Units At Mcr
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	Pressure
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	E) Flue Gas Flow
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	C) Milling Plant
	D) Draft Plant
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	Turbine Generator With Auxiliaries
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	Type
	Capacity
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	Pump Speed
	Motor Rating
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	Type / No.
	Delivery Pressure
	Capacity
	Pump Speed
	Motor Rating
	Turning Gear
	Type Of Drive
	Turning Gear Speed
	Hand Barring Facility Provided
	Condenser:
	A) Type, Number Of Passes
	Design Heat Load At Vwo, 3% Mu)
	C) Design Back Pressure
	D) Cooling Water Flow
	E) Cooling Surface
	F) Tube Dia, Number, Thickness & Material:
	I) Condensing Section
	Ii) Air Cooler Section
	G) Cleanliness Factor
	H) Condenser Water Side Pressure Drop
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	J) Condenser Tube (Outside Dia X Thickness)
	K) Water Velocity Through Tubes
	L) Cw Side Pressure
	M) Design Cw Temperature
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	DM EXCHANGER
	DEGASSER TOWER
	MIXED BED EXCHANGERS
	STORAGE TANK
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	H2 DILUTION BLOWERS
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	Water Analysis
	Coal Analysis
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	Oil Analysis
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	FUEL OIL SYSTEM
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	a) Type, make, quantity
	b) Flow
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	d) Impeller material
	e) Shaft material
	f) Motor rating
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	COAL HANDLING PLANT
	Guaranteed capacity
	Cover grade
	Idlers:
	i) Standard adopted: for tube x idler set
	ii) Tube material x outside diameter (OD) x thk
	iii) Type & Make of bearings
	iv) Min. bearing life in working hours
	Pulleys:
	Head Pulley (including traveling tripper’s head pulley):
	i) OD x bearing cold rolled steel (CRS) x shell thk x end disk thk
	ii) Shaft dia @ bearing x shaft material
	iii) Shaft deflection 
	iv) Type x thk x lagging material x shore hardness
	i) OD x bearing CRS x shell thk x end disc thk
	ii) Shaft dia @ bearing x shaft material
	iii) Shaft deflection
	iv) Type x Thk x Lagging material x Shore hardness
	iii) Type & Make of plummer block
	iv) Material of construction of plummer block
	v) Standard adopted (pulleys)
	Drive Unit
	i) Type of drive unit
	ii) Wrap angle
	iii) Actual power consumption at motor shaft
	iv) Motor power installed
	v) Type; make of fluid coupling (HS side)
	vi) kW rating of fluid coupling
	vii) Gearbox type & Make and size
	viii) Service factor used (for gearbox selection) on motor rating
	ix) Input kW rating x thermal rating
	x) Type, size & make of low speed coupling
	xi) Type, Size & Make of Holdback provided (where applicable)
	xii) Service factor used to select holdback
	xiii) Torque rating of holdbad
	xiv) Type, size & make of brake provided
	xv) Service factor used to select brake
	xvi) Torque rating of brake
	Skirtboard
	i) Skirtboard length @ lading point x plate thk
	ii) Liner material & thk
	Deck plate length @ loading point x plate thk 
	Deck plate length x plate thk (at head end)
	Safety switches
	i) Type x Make x Rating of zero speed switch
	ii) Numbers with location (zero speed switch)
	iii) Type x Make x Rating of belt sway switch
	iv) Spacing [Belt sway switch (pair)]
	v) Type x Make x Rating of Pull cord switch
	vi) Spacing [Pull cord switch (pair)]
	vii) Type & size of pull chord wire
	viii) Type x Make of belt sequence & deinterlocking switch x rating x location
	Chutes [Material of construction (MOC)]
	i) Head pulley hood
	ii) MOC x thk of chute plate   [(-) 300 mm coal]
	iii) MOC x thk of liner              [(-)300mm coal]
	iv) MOC x thk of chute plate   [(-)20mm coal]
	v) MOC x thk of liner              [(-)20mm coal]
	vi) MOC x thk (dribble chute)
	vii) MOC x thk (dribble chute liner)
	viii) Type of gate provided in 2-way chute (exclude tripper chute)
	ix) Type & make of head pulley cleaner
	x) Number & Location of plow cleaner
	xi) Electric/Manual Hoist above drive unit provided as per spec.
	xii) T.U unit features as per spec provided.
	GATES
	Rod Gates
	a) Quantity & Location
	b) Make
	c) Rod size used (dia).)
	Rack & Pinion Gates
	a) Quantity & Location
	b) Gate PL MoC x thk
	c) Gate PL liner MoC x Thk
	d) MoC: Rack x Pinion x Roller
	e) Motor rating
	f) Provision of locking & manual operation
	Flap Gate
	a) Quantity & Location
	b) Gate PL MoC x Thk
	c) Gate PL liner MoC x Thk
	d) Motor rating
	e) Type x Make x Thrust rating of actuator 
	f) Provision for manual operation provided
	BELT WEIGHER
	Quantity & Location
	Type x Make
	Weighing Range (guaranteed)
	Guaranteed accuracy on stationary conveyor (i.e. standard conveyor)
	Guaranteed accuracy on boom belt conveyor
	Totaliser unit & Recorder etc provided in coal handling plant control room
	Belt weigher for boom belt shall also be included in above
	INLINE MAGNETIC SEPARATOR (over head pulley)
	Type of magnet x Make x Type of cooling system
	Quantity & Location
	Lifting range x flux density        [(-)300 mm coal]: Guaranteed
	Lifting range x flux density        [(-)20 mm coal]: Guaranteed
	Guaranteed minimum size of iron ball that can be lifted from  (-)300 mm coal belt
	Guaranteed minimum size of iron ball that can be lifted from crushed coal [(-) 20 mm] belt
	Power consumption of magnet 
	[(-) 300 mm coal]
	Power consumption of magnet
	[(-) 20 mm coal]
	Lifting capacity of manual hoist on electric trolley
	Non-magnetic pulley & chute as per spec provided
	MoC of coils
	Standard adopted for magnet
	Drive unit motor rating (belt)
	Suspended Electro-Magnet
	Type of magnet x Make x Type of cooling system
	Quantity & Location
	Lifting range x flux density        [(-)300 mm coal]: Guaranteed
	Lifting range x flux density        [(-)20 mm coal]: Guaranteed
	Guaranteed minimum size of iron ball that can be lifted from  (-)300 mm coal belt
	Guaranteed minimum size of iron ball that can be lifted from crushed coal [(-)20 mm] belt
	Power consumption of magnet [(-)300 mm coal]
	Power consumption of magnet [(-)20 mm coal]
	Lifting capacity of manual hoist on electric trolley
	MoC of coils
	Standard adopted for magnet
	Weight of complete unit
	METAL DETECTOR (MD)
	Type & Make
	Location & Quantity
	Detecting capacity (guaranteed)
	Hooter and sand bag marker system provided
	Brief description of detector’s operation
	Any special controls for smooth operation of metal detector as suspended electromagnet will be located on upstream side of metal detector and inline magnetic separator shall be located on downstream side of metal detector
	Audible range of hooter (guaranteed)
	Bunker Level Indicators
	Type & Make of main bunker level indicator (ultrasonic type)
	Total number of ultrasonic level indicators provided
	Accuracy (guaranteed)
	Type & Make of level indicator as back-up [for main bunker level indicator (described as per 4.9.1] for high/high level
	Accuracy of back-up level indicator (guaranteed)
	Total number of back-up level indicator provided
	Location of annunciation & indication as per spec provided (for above level indicators)
	BULLDOZER
	Quantity (operating + standby)
	Make & Model Number
	Guaranteed production rate for coal @ 0.8 t/m3 at 50 m average lead
	Gear shifting time
	Fly wheel power (net) (ISO:9249)
	Blade size (coal blade)
	Tilt cylinder (for coal dozer) provided
	Standard accessories as per spec provided
	Attachments as per spec provided
	Operating mass
	ROLLER SCREEN
	Type; Make; Numbers
	Guaranteed capacity (for coal @ 0.8t/m3)
	Separation size (guaranteed)
	Effective: Width x Length (for screening)
	Maximum lump size allowable
	Can it withstand the impact load due to (-)300 mm lumps of coal in the feed
	Maximum feed moisture permissible
	Material of construction of eccentric disc roll
	Type x Number of drive unit
	Number of motor x kW rating each
	Total machine weight including hood
	TRAVELLING TRIPPER  (Bunker Feed Conveyors)
	Type of drive unit for tripper travel x Motor kW rating
	Travel speed (guaranteed)
	Tripper belt slope
	Energy chain system provided for trailing cables. Furnish make
	Motor kW rating x Thrust rating of actuator for flap gate
	Tripper’s 2-way chute as per spec provided
	Rail size x Rail gauge
	Total number of axle & material of construction of axle
	Wheel dia x MoC x BHN
	Type & Make of external scraper for head pulley
	Limit switches, Rail clamp, end stops, brakes, etc for smooth & safe operation of tripper travel provided
	BELT VULCANISING MACHINE
	Type & Make; numbers
	Elec. rating of element
	Types of belt which can be vulcanized (EP/NN/Steelcord)
	SUMP PUMPS  (Location wise shall be stated ) 
	Number of pumps provided per sump (operating + standby)
	Spacing of sump
	Type & Make of pump
	Guaranteed pump discharge capacity (m3/hr) x head (m) [for water containing coal particles/ lumps]
	Motor kW rating
	Type of mechanism for auto-start/stopping of pump
	Bar grid on sump pit provided
	Discharge pipe upto nearest drain provided
	ELECTRIC HOISTS  (Location wise shall be stated )
	Adopted standard
	Type & Make of electric hoist
	Are electric hoists provided as per criteria of spec
	Maintenance platform (to repair etc) provided as per spec
	Monorail beam covering important components of coal handling plant equipment as per spec provided
	MANUAL HOISTS (Location wise shall be stated)
	Adopted standard
	Type & Make
	Are manual hoist provided as per criteria of spec
	Manual hoist with electric trolley provided for magnetic separator as per spec
	Rail piece/Beam with hook provided for take-up pulley of vertical gravity take-up 
	VENTILATION SYSTEM
	Type of ventilation system as per spec provided
	Tunnel ventilation (VS-1/2)
	i) Air changes per hour (guaranteed)
	ii) Type & make of supply air fan
	iii) Type & make of exhaust air fan
	iv) Type of filter x its efficiency x standard
	v) Material of construction of ducting x standard
	vi) Material of construction of grills
	vii) Air velocity units kept as per spec
	Unitary type pressure ventilation in areas as per spec provided
	Unitary type pressure ventilation system:
	i) Guaranteed number of air changes per hour
	ii) +/Ve pressure (min.) maintained in the area (guaranteed)
	iii) Type & make of fan
	iv) Louvers/filter/water spray system/ducting/grills etc as per spec provided
	v) Air velocity limits kept as per spec.
	Ventilation System: 
	(Furnish Air changes considered per hour for the following areas):
	i) Spare storage cum tool room (of track hopper complex)
	ii) Building (for DS system – chemical tank/mixing/ metering pumps etc for track hopper complex)
	iii) Battery room (Building # ER-1)
	iv) Battery room (Building # ER-2)
	v) Junction towers
	vi) Drive house (DH-1A/1B)
	vii) Crusher house
	viii) Spare part storage room in crusher house
	ix) Bunker floor area
	x) Toilet areas
	Ceiling fan with electronic regulators provided to suit in operator’s cabin of SR-I/II and electrical maintenance room (in building # ER-2)
	Exhaust fan (propeller type or axial flow type) provided as per spec in the specified areas
	Roof extractors provided as per spec in the specified areas
	Technical features for exhaust fan as per spec provided
	Technical features for roof extractor as per spec provided
	AIR-CONDITIONER 
	SPLIT  type 
	PACKAGE pe
	Type & Make
	Numbers with location (including standby, if any)
	Cooling capacity
	Number and type of air curtains with auto-doors provided
	CRUSHERS
	Type & Make of crusher
	Numbers provided
	Crushing capacity (guaranteed)
	Maximum feed size (ROM coal)
	Guaranteed coal output size
	Rotor speed
	Type of Motor x kW rating
	Type & make fluid coupling
	KW rating of fluid coupling
	Nature of interlock & safety devices provided
	Type, make & size of bearings
	Bearing life in working hours
	Material of Construction (MOC):
	i) Frame and its liner
	ii) Cage frame
	iii) Screen bars
	iv) Crushing rings
	v) Suspension bars
	Is product size adjustable? If yes, furnish size range
	Tramp iron trap provided
	Hydraulic system to open crusher frame (for maintenance etc) provided
	Furnish wear life in million tonnes (MT) of material crushed of:
	i) Crushing rings
	ii) Suspension disc
	iii) Frame liner
	Gerb spring/Visco-damper arrangement to support crusher provided
	Vibration level of crusher
	Vibration level of crusher support (using Gerb spring/ Visco-damper system) 
	Crusher weight without drive unit
	Complete crusher weight with drive unit
	Monorail with electric hoist provided
	SAMPLING SYSTEM FOR COAL (CSS)
	Location & number of CSS
	Standard adopted
	Sampling system (CSS-1) for crusher house
	Number of stages
	Type of primary sampler
	Sample mass per cut x cuts per hour (primary)
	Type of sec. sampler
	Sample mass per cut x cuts per hour (sec. sampler)
	Type of tertiary (final) sampler
	Sample mass per cut x cuts per hour (final sample)
	Mass & max. lump size of final sample (guaranteed)
	Sampling System (CSS-2) for:
	i) Number of stages
	ii) Type of primary sampler
	iii) Sample mass per cut x cuts per hour (primary)
	iv) Type of sec. sampler
	v) Sample mass per cut x cuts per hour
	vi) Type of tertiary (final) sampler
	vii) Sample mass per cut x cuts per hour (final)
	viii) Mass & max. lump size of final sample (guaranteed)
	General (CSS-1 & 2)
	Type of liner used for chutes
	STACKER CUM RECLAIMER
	Make & Model No. and Standards adopted
	Capacity (Guaranteed):
	i) Stacking rate  
	ii) Reclaiming rate based on 4 hours average
	iii) Max. stacking/reclaiming capacity
	Stockpile Data – Guaranteed:
	(Stockpile on one side of yard belt)
	a) Height above rail level
	b) Effective stacking & reclaiming capacity per metre length of stockpile
	c) Width x Length (of stockpile at top)
	d) Width x Length (of stockpile at base)
	e) Total capacity of stockpile
	f) Capacity of dead storage (i.e. that can’t be reclaimed by bucket wheel, coal @ 0.8 t/m3)
	Trailer/Carriage Data:
	a) Wind velocity considered:
	i) For operating condition of M/c
	ii) For non-operating condition of M/c
	b) Max. wheel load considering impact
	c) Wheel dia x tread width
	d) Stability factor:
	i) For operating condition of m/c with max permissible wind velocity and max. live load
	ii) For operating conditions of m/c with max permissible wind velocity without any live load
	iii) For non-operating condition of m/c with max. permissible wind load
	Furnish details of slewing mechanism & bearing make
	Bucket Wheel Assembly:
	a) Type & Make x dia
	b) Capacity per bucket x Number of bucket x RPM
	c) Material of construction:
	i) Bucket
	ii) Bucket liner
	iii) Bucket teeth & lips
	d)Motor kW rating of drive
	e)Bucket wheel drive reversible
	Boom Belt Conveyor / Rev. Conveyor:
	a)Boom length
	b)Centre to centre boom belt
	c) Range of luffing
	d) Slewing angle of boom
	e) Slewing speed: 
	i) Maximum
	ii) Minimum
	f) Motor rating
	Confirm that complete Stacker/ Reclaimer unit together with yard belt shall be complete with all relevant safety features, limit switches etc., communication & public address system
	DUST EXTRACTION SYSTEM (DES) 
	Number of system & location
	Type & Make of system
	Type of fan & casing thk
	Motor kW x RPM (fan)
	Static pressure
	Total pressure
	Power consumption
	Bag filter:
	a) Type & Make
	b) Air to cloth ratio
	c) Bag material and its life in working hours
	d) Type of dust removal from bag
	e) Overall size of filter unit (W x L x M)
	Cyclone unit:
	a) Material of construction and thickness
	b) Efficiency (with particle micron size)
	PNEUMATIC CONVEYING SYSTEM (Mobile) Type
	Type of system (Dense/lean phase)
	Total number of mobile type Pneumatic system provided
	DUST SUPPRESSION SYSTEM (DSS)
	Prewetting System for Wagons (plain water spray system)
	a) Location
	b) Type & Make of nozzle
	c)No. of nozzles per wagon
	Dust Suppression System (DSS) for Wagon Tippler House
	a)Type & Make of DS system
	b) Location
	c)Total installed power
	Dust Suppression System of Coal Stockpiles (Plain Water)
	a) Type & Make of nozzles and MOC
	b) Discharge pressure (m of WC) & water flow rate (m3/hr) at nozzle tip
	c) Discharge capacity per nozzle
	Dust Suppression System mounted on Trailer of Stacker/Reclaimer
	a)Type & Make of nozzles
	b)Material of construction of nozzle
	c)No. of nozzles provided and indicate locations
	BULLDOZER
	Nos. Required
	Type Coal Dozer attachment
	Handling Material and Uncrushed coal (of less than or equal to300mm) from Stock pile
	PERFORMANCE GUARANTEE REQUIREMENTS
	Following capacity/ratings etc shall be guaranteed:
	a) Belt conveyor system
	b) Roller screen
	c) Crusher
	d) Stacker cum Reclaimer
	e) Vibrating feeder
	f) Belt weigher accuracy
	g)Dust suppression system
	h)Dust extraction system
	i)Noise level
	All other equipment of CHP (not mentioned above) shall be guaranteed to operate satisfactorily when above mentioned equipment/ system operate at aforecited guaranteed capacity/ratings etc.
	ASH HANDLING SYSTEM
	Design Basis


	DESIGN BASIS
	SYSTEM OPERATION TIME
	System Capacity

	BOTTOM ASH (BA) SYSTEM
	Material of Construction
	MATERIALOF
	CONSTRUCTION
	Expansion Joints 

	MATERIALOF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF  CONSTRUCTION
	Drive Details
	Recommended Drive Motor Rating (KW)
	Speed (RPM)
	Voltage, Phase & Frequency
	Model/ Frame Size

	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF  CONSTRUCTION
	MATERIAL OF  CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	ACCESSORIES
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	FLY ASH STORAGE SILO
	MATERIAL OF CONSTRUCTION
	DUST CONDITIONER
	MATERIAL OF CONSTRUCTION
	MATERIAL OF CONSTRUCTION
	ASH WATER CLARIFIER SYSTEM
	Main Control rooms 
	AIR CONDITIONING SYSTEM
	Air-conditioning plant load condensing unit
	a) Make, model, Qty.
	b) Refrigerant used
	c) Tube material
	d) List accessories provided
	Compressor unit
	a) Make, model, Qty., Type, Method of starting. 
	b) Operating speed
	c) Suction/condensing temp
	d) Capacity at operating conditions
	e) Motor rating
	f) List accessories provided
	g)   Construction material
	Cooling tower
	a) Qty., type, make
	b) Number of cells:
	i) Operating
	ii) Standby
	c) Cooling water flow
	d) Approach temp.
	e) Cooling range
	Air handling unit:
	a) Type, make, quantity
	b) Supply air fan parameter  (static pressure and capacity)
	c) Supply air motor rating
	d) Cooling coil details:
	i) Air quantity
	ii) Face area
	Water Pumps

	Chilled water for A/C system
	a) Quantity, type, make
	b) Capacity
	c) Discharge pressure
	d) Motor rating
	e) Construction materials:
	i) Casing
	ii) Impeller
	iii) Shaft
	Filters

	Metallic 
	a) Type, make, quantity
	b) Rating
	c) Filter media
	d)   Efficiency and face velocity
	Fresh air assembly
	a) Fan type, quantity & type
	b) Capacity
	c) Static pressure
	d) Speed
	Air distribution system
	a) Ducting granting (gauge thickness wise material)
	b) Supply air diffusers Qty., material
	c) Return air diffusers Qty., material
	d) Supply air grilles
	e) Accoustic insulation
	Pipework valves, specialities, instruments (list size, type, material, quantity for each system)
	Thermal insulation (List type, material, quantity for each system)
	Air washer:
	a) Make, type, quantity
	b) Number & material of spray/ flooding nozzles
	c) List accessories provided
	d) Air washer sump capacity
	e) Number, size, thickness of spray header pipes
	Ventilation System

	Roof Extractors 
	Supply air fan 
	Exhaust fan
	a) Type, Quantity, make & size
	b) Location
	c) Motor rating

	VENTILATION SYSTEM
	FIRE PROTECTION SYSTEM
	Hydrant system

	For 
	Quantity, Make & type
	Rated capacity
	Total discharge head and total dynamic head 
	Motor/Diesel engine rating
	Construction materials:
	a) Impeller
	b) Casing
	c) Shaft
	Diesel engine:
	a) No. of cylinders
	b) Rated speed
	c) Number of strokes
	d) List accessories provided
	Air compressor
	a) Quantity, type, make & Model number
	b) Motor rating
	c) Capacity
	d) Discharge pressure
	e) List accessories provided
	Hydropneumatic tank:
	a) Quantity, Make, type & size
	b) Capacity
	c) Design pressure
	d) List accessories provided
	Piping & Valves
	(List size, type, material, quantity for each system)
	Fire Hydrant/Landing Valves

	Quantity Type Size Make
	Fire hoses
	Branch pipes
	Hose cabinets
	Deluge valves
	Nozzles/projectors
	Manual call points
	Control panel
	Alarm annunciation panel
	Power cabling
	Control cabling
	Total weight of the Fire protection system equipment
	Water spray rings/nozzles
	Deluge/Alarm Valves:
	a) Type, Quantity & Size
	b) Construction materials:
	i) Body/ housing
	ii) Clapper/seat
	iii) Seat 
	c) Accessories
	Mechanical Foam System:
	a) Foam generator type & material
	b) Capacity of foam tank
	Foam generators/ pourers:
	a) Foam tank type, size
	b) Foam solution application rate
	c) Foam concentration
	d) Type of actuation
	e) Min. pressure at the inlet of foam marker
	Fire Alarm System Detectors
	a) Number
	b) Type of sensing element
	c) Radio-active element
	d) Source strength
	e) Rated voltage
	f) Power required
	Sprinkler System:
	a) Type
	b) Water pressure at the hydraulically remotest sprinkler
	c) Alarm valves size, quantity
	High Velocity Water Spray System
	a) Type
	b) Deluge valve action
	c) Type of detection system
	d) Water application rate
	e) Quantity
	i)Gen. transformer
	ii)Station transformer
	iii)UnitAuxiliary transformer
	iv) Turbine lube oil tank & auxiliaries
	v) Clean & dirty oil tanks & auxiliaries
	a) Type
	b) Water application rate
	c) Water requirement
	Fire Tender
	a) Quantity and type
	b) Chassis model
	c) Pump parameters (capacity, discharge pressure etc.)
	d) Power take-off unit
	e) Water tank capacity
	f) Foam tank capacity
	g) Foam equipment details
	h) Foam proportioning system
	i) Accessories provided
	j) Reference to Indian standards
	k) Trailer fire pump details (capacity, discharge pressure)
	l) Trailer chassis
	m) Trailer fire pump engine details
	COMPRESSED AIR SYSTEM
	Compressors

	Service  Air  
	a) Quantity, type, number of stages
	b) Redundancy provided in quantity
	c) FAD capacity
	d) Discharge pressure
	e) Motor rating
	f) Speed
	Air Receiver
	a) Number:
	i)Air compressor house
	ii) At other locations
	b) Nominal volume
	c) Design pressure
	d) Size (diameter & height)
	Air Drying Unit
	a) Quantity, make, type
	b) Capacity
	c) Inlet temp. & Relative humidity
	d) Inlet pressure
	e) Quantity of desiccant provided per tower
	f) Desiccant: Type & Detail
	g) Cycle time

	HYDROGEN GENERATION PLANT

	C) DENSITY
	LOW PRESSURE PIPEWORK
	Piping Class
	Codes & Standard for design fabrication and erection
	Codes & Standards for testing and inspection
	Applicable codes / standard for
	a) For screwed end
	Pipes
	CRANES & HOISTS
	[List out for all EOT/pendent/ Gantry Cranes]
	Type & crane classification
	Rated capacity: Main/Auxiliary
	Span & Lift
	End carriage wheel base
	Crab wheel bay
	Gantry & Bridge rail size, length
	Motor rating:
	a) Main hoist
	b) Aux. hoist
	c) Bridge travel
	d) Cross travel
	e) Pony motors:
	i) Main hoist
	ii) Aux. hoist
	iii) Cross travel
	iv) LT
	a) Safe working load 
	e) Rope diameter, stand and number of  wire perstant
	Hoists
	Electric  
	Manual
	a) Type, make, location
	b) Safe workaing load
	c) Lift
	d) Operating speed:
	i) Hoisting
	ii) Travel
	ELEVATORS
	Type, size, capacity
	Rated speed
	Pay-load
	Machine type, gear, brake
	Motor rating
	Voltage control (motor generator set) type
	Details of accessories provided inside the car


	GROUNDING SYSTEM 
	LIGHTNING PROTECTION SYSTEM
	BATTERY
	General
	Rating
	Performance
	Battery Characteristics

	18.00.00 MOTORS
	WORK COMPLETION SCHEDULE
	Signature
	Seal of the company
	Material


	Controller  (Details of each to be furnished separately)
	Numbers
	Facility to back up thro' utility      Yes/No
	LED OWS provided
	Sample Flow  : ________________________



	CONTROL& INSTRUMENTATION
	LOCAL CONROL PANEL/ DESK
	Type
	Location of Cabinets
	    Activity

	ACTIVITY
	1.12.02 pH cells and monitors
	1.12.10 Oxygen Analyser
	1.12.11 CO Analyser
	WORK COMPLETION SCHEDULE
	Signature
	Seal of the company
	Material      ……………….


	Controller  (Details of each to be furnished separately)
	Numbers
	Facility to back up thro' utility      Yes/No
	LED OWS provided
	Sample Flow And Temperature : ________________________



	CONTROL & INSTRUMENTATION
	LOCAL CONROL PANEL/ DESK
	Type
	Location of Cabinets
	Screen plate upper & lower with HT Bolts
	Tramp iron pick up plate
	QUANTITY


	1.12.02 pH cells and monitors
	1.12.10 Oxygen Analyser
	1.12.11 CO Analyser
	BOP EQUIPMENT PERFORMANCE GUARANTEES
	(After  award of contract and signing of LOI, the contractor shall furnish within 30 days the list of sub vendors for supply /erection including civil works alongwith their credentials for approval of TANGEDCO)
	SCHEDULE - F

	SCHEDULE – G
	BIDDER'S CURRENT COMMITMENTS
	SCHEDULE – H


	Table H-1 : Expertise Personnel
	SCHEDULE - I
	SCHEDULE - J
	2.01.00         MANDATORY SPARES FOR EACH TYPE &RATING OF TRANSFORMERS
	2.02.00     MANDATORY MAINTENANCE AND TESTING EQUIPMENT


	SCHEDULE – L


	7.COV_SECC
	8.SECTION - C
	9. Customer Specification
	INDEX
	SPARES AND MAINTENANCE TOOLS & TACKLES
	(a) Horizontal surface type condenser of proven design with integral air cooling section and divided water box construction.
	(b) Large box type screening structure with anti-vortex baffling at each hot well connection to suction of condensate pumps.
	(c) Condenser shall be spring supported and directly welded to the turbine exhaust. Alternatively condenser can be solid supported with expansion joint (of fully stabilised austenetic stainless steel all welded type) in the condenser neck.
	(d) Provide suitable impingement guards or baffles on top row tubes. Similar guards for any steam or water connection to condenser. Other alternate arrangements to the satisfactory protection of top row of tubes shall also be considered.
	(e) Easily removable/hinged type and refittable type water boxes alongwith suitable handling arrangement and provision of hinged manholes (of 460mm size) in shell, each water box and each hot well suction.
	(f) Adequate cathodic protection shall be made for the water box and other water components in the condenser.  COLTCS and other components of CW system to protect against corrosion. Water box interiors to be resin coated with suitable corrosion resist...
	(g) Tubes shall be seamless type titanium as per SB 338 Gr 2 and continuous without any circumferential joint suitable for intended duty with average wall thickness 22 BWG (0.71mm) (minimum). Top rows of tubes shall be extra thick. Provision for takin...
	(h) Water box, tube plates and support plates material carbon steel as per SA 516m Gr 485 and suitable for intended duty. Water box interiors to be   FRE lined with min 3 mm.  Adequate cathodic protection of water box side shall be provided and Titani...
	(i) Corrosion allowance of minimum 3.2 mm for water boxes, tube plates and 1.6 mm for shell, hotwell and condenser neck.
	(j) Stand pipes with necessary connections for instruments, with water level gauges and isolation valves.
	(k) Ensure efficient steam distribution in the condenser when one half of the condenser is isolated and ensure atleast 60% of rated output under this condition.
	(l) Suitable provisions to be made for expansion between shell and tubes.
	(m) Suitable provision (like sliding and fixed base plate of condenser support feet etc.) for expansion of condenser shell to be made.

	CHAPTER 3
	3.0  SEA WATER INTAKE SYSTEM
	CHAPTER 4
	4.0  SEA WATER TREATMENT PLANT

	Stilling Chamber
	Description 
	Unit
	DESCRIPTION
	Regeneration System
	Number required
	Nos.
	Two (2x100%) for acid/alkali each
	Material of Construction
	-
	Acid
	Alkali
	Accessories required between motor and pump
	-
	Coupling guard, drain plug, vent valve etc.

	Metering Pumps
	Number required
	Nos.
	2 x 100 % acid for MB (RO Stage II Permeate/SBA permeate)
	2x 100 % acid for SAC
	2x 100 % acid for CPU
	2 x 100 % acid for N Pit
	Material of Construction
	-
	Acid
	Alkali
	Accessories required between motor and pump
	-
	Coupling guard, drain plug, vent valve etc.


	S. No.
	5.1 To prevent microbiological fouling in the Sea Water Intake system,circulating water system and pretreatment system, an efficient chlorination plant shall be provided. The chlorine dosing shall be done in the Sea water intake sump & forebay, CW Pum...
	ELECTROCHLORINATION
	Automatic Self Cleaning basket strainer
	Electrolysers
	Hypochlorite Dosing Pumps
	Hydrochloric Acid Circulation Pumps
	Hypochlorite Storage Tank
	H2 Dilution Air Blowers
	S. No.

	Description 
	Unit
	DESCRIPTION
	External Regeneration System
	Number required
	Nos.
	Two (2x100%) for acid/alkali each
	Material of Construction
	-
	Acid
	Alkali
	Accessories required between motor and pump
	-
	Coupling guard, drain plug, vent valve etc.
	Item
	Units




	SNo.
	Parameters
	Source

	Parameter
	Boiler blowdown
	Cooling tower blowdown

	Ash Pond Effluent

	Item  
	Description 

	6.4.0 Exchange Resins
	6.5.4  Effluent Disposal System

	6.5.1 Control & Operation of Plant
	6.5.3 External Regeneration System
	7.1  System Description
	7.2  Scope
	7.3  Circulating Water Pumps

	CHAPTER 8
	8.0 AUXILIARY COOLING WATER & DMCW SYSTEM
	8.2  ACW System Description
	8.3  Scope
	8.4  Auxiliary Cooling Water Pumps

	DATASHEET FOR PLATE HEAT EXCHANGERS
	9.2 Design basis
	8.3 Design Considerations
	9.4 Materials of Construction
	9.5 The Structure
	Structural Design Concepts shall be designed as described in Volume VI.
	9.6 Fill Supporting Arrangement
	9.7 Aviation warning lights

	9.8 Guaranteed Particulars
	9.8.1 Cold water temperature
	9.8.2 Drift loss
	9.8.3 Material resistance

	9.9 Performance Guarantee tests
	ANNEXURE-II
	THERMAL POWER PLANT: STANDARDS FOR LIQUID EFFLUENT


	IS 3589 FABRICATED FROM IS 2062 PLATES –internally lined with Corrocoat or polyureA coating of 1500 microns DFT /GRP/  FRP
	Upto 150 NB -  ASTM A 312 TP 316 L (ERW)/ Duplex SS
	Upto 150 NB -  ASTM A 312 TP 316 L (ERW)/ Duplex SS
	GRP
	4.1.9
	Sr. No
	Tramp iron / floor cleaning chutes
	EN-8/Equal
	(Fuel Oil/Steam/Condensate-(
	Below 50 mm NB



	14.0  COAL HANDLING SYSTEM
	CHAPTER 16
	ASH HANDLING SYSTEM
	Bottom ash slurry from Bottom Ash hopper through feed gate, clinker grinder, feed sump & jet pump & Economizer ash are discharged to slurry sump. The sump will be rectangular pyramidal shape suitably compartmentalized. It will be of over ground constr...
	50 % of Flyash from flyash silo in emergency case shall be disposed off in wet form from the flyash silo. Flyash from flyash silo through feed sump & jet pump is discharged to existing ash pond. Bidder to size the jet pumps accordingly considering rai...
	In case it is not possible to dispose the wet flyash to existing ash pond by the jet pumps then 4 x 50 % flyash ash slurry pumps shall be installed to dispose off the wet fly ash to the existing ash pond. Ash slurry pumphouse shall be constructed near...
	Data Sheet : Air Locks / Pumps Tanks
	Data Sheet of Dry Fly Ash Buffer Hopper


	Quantity and Capacity
	Type
	Type of Drive
	Gland sealing
	Material of construction
	Outer casing 
	Inner casing & casing liners
	Impeller
	Shaft
	Shaft Sleeve
	Bolts/ nuts
	Fly Ash Inlet Valves
	Type
	Location
	Quantity
	Operation
	Material of construction
	Valve Body
	Disc/Dome/Cone/Plate
	Shaft
	Fly Ash Discharge valves
	Type
	Location
	Quantity
	Operation
	Material of construction
	Valve Body
	Disc/Dome/Cone/Plate
	Shaft
	Fly Ash Branch segregating valves
	Type
	Location
	Quantity
	Operation
	Material of construction
	Valve Body
	Disc/Dome/Cone/Plate
	Shaft
	Fly Ash Storage Silo
	Quantity & construction type
	Effective Capacity of each silo
	No of outlets per silo
	Accessories to be mounted on Silos
	Vent Filters
	Pressure/Vacuum Relief Door
	Level Probe
	Access ladder
	Terminal Box
	Silo ash level transmitter
	Level switch with the telescopic chutes
	Diff.Pr.Gauge & diff. pr. switch across the vent filter
	Fluidizing Pad
	Particulate emission at ventfilter outlet
	Unloader hood in silo
	General
	Free board
	Bag Filter
	Quantity and Location
	Type
	Material of Filter Bag
	Bag Casing MOC
	Air to Cloth ratio (max)
	Efficiency
	Max. outlet dust emission
	General
	Type
	Location 
	Quantity
	Design Ambient Condition
	Drive & Motor rating
	Annunciation
	Material of Construction
	Compressor Chamber
	Rotor
	Timing Gears, Bull Gear, Pinion Gear
	Drive Shaft
	Inlet Throttle valve & housing
	Shaft Seal
	Unloading cylinder header
	Water separator
	NRV
	Blow off valve
	Safety valve
	Tube of blow of cooler
	Cooler casing
	Noise Level
	Description
	Quantity
	1.0
	Continuous normal operating capacity of each SCC
	2.0
	Linear speed of chain
	3.0
	Linear speed of chain (fixed or variable)
	4.0
	Min operating depth of water in upper trough
	5.0
	Operating water temperature to maximum be maintained in upper trough
	6.0
	Design of chain – associated components like sprocket & chain pulleys, fight connectors etc.
	7.0
	Basalt Lining
	8.0
	Hardness
	8.1
	Bending strength
	8.2
	Compressive strength
	8.3
	Density
	8.4
	Final Drive Transmission
	9.0
	Type of couplings
	10.0
	Protective guard for couplings required
	11.0
	Factor Safety for Scraper Feed Chain
	12.0
	Material of Construction
	13.0
	Chain
	13.1
	Scraper
	Drive Chain wheel/ guide wheel
	Galvanic anode material and position of trough
	Trough structure
	Discharge Cute
	Inspection Door
	Drain Connection
	Designation
	Type
	1.2
	Material handled
	Maximum Moisture Content
	Type of Material
	Bulk Density
	Location
	Operation
	Paddle type Dust Conditioner
	Metering device
	Type of Metering device
	Trough of paddle mixer
	Type of Shaft
	Type of shaft support
	Material of Construction
	Trough
	Top Cover Plate
	Shaft
	Paddles
	Spray Nozzles
	Type of Gate at silo outlet
	ROTARY FEEDER
	Inlet
	Capacity & Type
	Accuracy
	Accessories
	UPS
	Printer
	PC
	Software
	Item
	Units
	Item
	Units




	CHAPTER 18
	18.0  COMPRESSED AIR SYSTEM
	18.1 Description
	18.1.1 The compressed air system shall comprises of Instrument Air (IA) System and Service Air (SA) system.
	18.4  Design Requirements
	a. Soldering Gun(1 no.)
	b. Electric Drying Oven – 5-10 Kg capacity, 50-3000C.(1 no.)
	c. Brazing Hearth.(1 no.)
	d. Pneumatic Hammer – 3500 stroke/ min, 6,2 bar (1 No.)
	e. Working Benches-  2000 mm x 750 mm x 1000 mm Height – (4 nos.)
	f. Fitter Vices.- 150 mm  s ize
	g. One (1) no Coil Winding Machine
	b. One (1) portable compressor complete with 10 gallon capacity compressed air spraying equipment complete with spray gun, stirrer and accessories.
	c. One (1) portable sanding machine
	d. One (1) set of sign writing equipment and stencils
	e. One (1) buffing and polishing machine


	CHAPTER 25
	25.0  FILTERED WATER SYSTEM
	25.1  INTRODUCTION
	26.1  INTRODUCTION
	27.1  INTRODUCTION
	28.1  INTRODUCTION
	33.6.20 SPECIFICATION FOR POWER CYCLE PIPING & FITTINGS
	33.6.21 SPECIFICATION FOR POWER CYCLE VALVES
	33.6.21.1 General Requirements
	33.6.21.1.1 All the control station configuration shall be as follows.
	All valves shall have cast/forged steel bodies with covers and glands of approved construction. The valves shall be provided with electric motors/ solenoids and actuators as required.
	Locating the valves on vertical runs shall be avoided as far as possible
	All valves shall, unless otherwise approved, have ends prepared for butt-welding and the internal diameter shall be the same as the internal diameter of the pipes to be joined.
	All valves shall receive tests at Manufacturer's or Contractor's works in accordance with the specific requirements of the approved Codes of Practice so that the same is acceptable to IBR where applicable. Valves shall be rising stem or otherwise as ...
	All valves shall function smoothly without sticking, rubbing or vibration on opening or closing.
	Material, design, manufacture, testing etc. for all valves and specialties along with the accessories shall conform to the codes as specified or approved equivalent and acceptable to IBR.
	By-pass valves shall be provided for high pressure and larger size valves (including control valves) as per standards followed and as felt necessary for smooth and easy operation, even though not specifically mentioned in the specification.
	Valves subjected to vacuum shall have sufficient long deep-seated packing. Valves in general shall preferably be of such design as to permit repacking while in service by providing back seating arrangement duly tested during manufacture.
	All valves shall have outside screwed spindles and screwed thread of spindle shall not pass through or into the stuffing box. Where valves are exposed to the weather, protective covers shall be provided for the spindles, which shall be subject to app...
	Valves requiring sealing water shall be adequately deep and shall be equipped with lantern ring to admit pressurised water for gland-sealing. Gland sealing water shall be tapped from one tapping point on the condensate extraction pumps discharge head...
	The stops which limit the travel of any valve in the "Open" or "Shut" position shall be arranged exterior to the valve body.
	All regulating valves shall be designed to prevent erosion of the valve plugs and seats when the valves are operated partially opened. The valves shall have contoured plug.
	Approved access arrangements shall be provided for all valves and particular attention shall be given to those valves fitted with gearing, which require lubrication of the valve itself.
	Valves which cannot be operated from the floor or walkways shall be provided with suitable extension rods and linkages. If such a valve is provided with integral bypass then similar arrangement shall be done for the bypass valve also. The extension s...
	Note the material of body, bonnet/ cover & disc shall be corresponding to that of pipe material on which valve is installed.

	GENERAL DATA 
	DESIGN DATA 

	CONSTRUCTION FEATURES
	ACCESSORIES 
	Description
	S. No.
	Description
	Alloy Steel
	Carbon Steel
	A
	PIPES
	Material
	X20 Cr Mo V 121 to DIN 17175 or ASTM A335 Gr P91 (For all temp above 510 deg C)
	ASTM A 106 Gr B/ ASTM 106 Gr C
	Construction
	Seamless
	Seamless
	B
	FITTINGS
	Material for 65 NB & Above
	X20 Cr Mo V 121 to DIN 17175 or ASTM A 234 Gr WP91 (for temp above 510 Deg C)
	ASTM A 234 Gr WPB with A 106 gr B piping
	Material for 50 NB & Below
	ASTM A 182 Gr F 91 (For all temp above 510 deg C)
	ASTM A 105
	Construction
	Seamless
	Seamless
	Basic Standards
	ANSI B 16.9
	ANSI B 16.9
	ANSI B 16.28
	Rating/wall/thickness
	To match with that of pipe
	To match with that of pipe
	C
	WELDING
	Backing rings
	Not permitted
	Not permitted
	D
	MATERIAL ANALYSIS
	MANDATORY REQUIRMENTS
	All tests, as given in respective material code (other than supplementary requirements).Shall be carried out as minimum. This includes the tests wherein it is specified in the respective material code that “the test is to carried out when specified by the purchaser” or any such indication, in the code.
	S. No.
	Description
	Alloy Steel
	Carbon Steel
	Stainless Steel
	600 lbs & below
	600 lbs & above
	600 lbs & below
	600 lbs & above
	400 lbs & below
	1.0
	Basic Standard
	ANSI B 16.34
	2.0
	Construction
	a
	Bonnet/ cover
	Bolted Type
	Pressure Type
	Bolted Type
	Pressure Type
	Bolted Type
	b
	Disc
	Globe Valves
	Throttling Type Plug
	Check Valves
	Twilting/ swing type
	Gate Valves
	Solid/ flexible wedge below 100 NB
	Flexible Wedge for 100 NB & above
	c
	Seat
	Integral Type
	3.0
	Material
	a
	Body, Bonnet & Cover
	ASTM 216 Gr WCB
	ASTM 216 Gr WCC
	ASTM A 217 WC9 
	ASTM A 217 Gr C 12A
	ASTM A 351 CF 8
	b
	Stem
	13% Chrome Steel ASTM A 182 Gr F6A
	ASTM 182 F316/ F 304
	c
	Hinge Pin (for check valves)
	13% Chrome Steel ASTM A 182 Gr F6A
	ASTM 182 F316/ F 304
	d
	Disc & Seat ring (heat treated & hardened
	ASTM A 216 Gr WCB minimum Hardness 250 BHN
	ASTM A 216 Gr WCC
	ASTM A 217 Gr WC9
	ASTM 182 F316/ F 304
	Seating surface hard faced with satellite 350 BHN
	e
	Back seat/ stem guide bushing
	ASTM A 182 gr F6a
	13% Cr SS with stellite hard facing
	ASTM 182 F316/ F 304
	S. No.
	Description
	Carbon Steel
	Alloy Steel 
	Stainless Steel
	1.0
	Basic Standard
	ANSI B 16.34
	2.0
	Construction
	a
	Bonnet/ cover
	Bolted Type for 600/ 800 lbs
	Seal welded for 900 lbs & above
	Seal Welded/ Bolted Type gor 600/ 800 lbs
	Seal welded for above 800 lbs
	b
	Disc
	Gate Valves
	Solid Wedge Type
	Globe Valves
	As per mfg std
	Check Valves
	Piston Lift
	c
	Seat
	Integral Type
	3.0
	Material
	a
	Body, Bonnet & Cover
	ASTM A 105
	ASTM A 182 Gr F22 
	ASTM A 182 Gr F91
	ASTM 182 F316/ 304
	b
	Stem
	13% Chrome Steel ASTM A 182 Gr F6A
	ASTM 182 F316/ F 304
	c
	Hinge Pin (for check valves)
	13% Chrome Steel ASTM A 182 Gr F6A
	ASTM 182 F316/ F 304
	d
	Disc & Seat ring 
	ASTM A 105 with stellite minimum Hardness 350 BHN
	ASTM A 182 Gr F22/ F 91 hard faced with satellite minimum hardness 350 BHN
	ASTM 182 F316/ F 304 hard faced with satellite minimum hardness 350 BHN
	S. No.
	Description
	Alloy Steel
	Carbon Steel 
	1.0
	Design Standard
	ASME B 16.34
	2.0
	Material
	a
	Body & Bonnet
	A 182 Gr F22/ F 91 or better
	A 105 or better
	b
	Spindle/ disc
	Stellited
	c
	Body Seat & Back Seat
	Stellited
	d.
	Gland Packing
	Graphite
	3.0
	Construction
	a
	Valve Type
	Outside Screw & yoke Type
	b
	Body & Bonnet
	Forged body with integral/ welded bonnet connection
	c
	Disc type
	Taper plug or parabolic type to suit system requirement
	d
	End connection
	Socket weld (ANSI B 16.11) for sizes 50 Nb & below
	e
	Pressure rating
	To suit the service condition. However minimum pressure rating shall be corresponding to ANSI Class 1500
	S. No.
	Description
	Safety Valve
	Relief Valve
	BF Valve
	Alloy Steel
	Carbon Steel
	1.0
	Design Standard
	ASME B 16.34
	AWWA C 504
	2.0
	Pressure Class
	400 lbs & below
	75 B & above
	3.0
	Accumulation
	10% (max)
	4.0
	Blowdown
	5% (max)
	10% to 15%
	5.0
	Construction
	a
	General
	Spring loaded with weld end inlet, pop up type
	Spring loaded with flanged inlet & outlet
	Long body butt welded
	b
	Bonnet
	Bolted trype
	c
	Seat bushing
	Renewable type screwed on and held in position type
	d
	Shaft seat
	6.0
	Material
	a
	Body & Bonnet cover
	ASTM A 217 WC 9/ C 12A
	ASTM A 216 Gr WCB/ WCC
	ASTM A 216 Gr WCB
	b
	Spindle/ Shaft
	Stainless Steel
	ASTM A 182 Gr 304
	c
	Disc, nozzle, seat ring
	ASTM A 182 F 316
	ASTM A 216 Gr WCB
	d
	Spindle Guide
	17% Chrome steel or monel, heat treated and hardened to minimum hardness 250 BHN
	e
	Spring
	Stainless Steel or Tungsten Steel
	Carbon Steel
	f
	Retainer Rings and Internal Bolts
	SS 304
	g
	Bearing
	Sleeve type self lubricated

	LIST OF POWER CYCLE PIPING

	10.II B ELECTRICAL
	11. Electrical
	1.SEC-C
	2.SCOPE
	3.BASIC TECHNICAL FEATURES FOR HTLT MOTORS, PE-DC-412-565-E003, REV-1
	4.MOTOR DATASHEET -  A
	5.Customer Motor Spec.
	All motors shall be continuously rated (S1 duty). However, crane motors shall be rated for S4 duty, 40% cyclic duration factor.
	Whenever the basis for motor ratings are not specified in the corresponding mechanical specification sub-sections, maximum continuous motor ratings shall be at least 10% above the maximum load demand of the driven equipment under entire operating rang...
	(a.) Squirrel cage induction motor suitable for direct-on-line starting.
	(b.) Crane duty motors shall be slip ring type induction motor
	4.00.28   DC MOTORS

	6.STANDARD SPECIFICATION - LV MOTORS
	GENERAL TECHNICAL REQUIREMENTS

	7.MOTORS - DATA SHEET C 
	8.QUALITY PLAN FOR AC MOTORS BELOW 55 KW (LV MOTORS)

	12.III
	13.Doc to be furnished alonmg with bid
	14. Compliance Certificate
	15. Deviation Schedule
	16.ELECTLOAD DATA FORMAT(ANNEXURE-II)



