Tividul SPECIFICATION NO.:  PE-TS-439-502-A001
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TECHNICAL SPECIFICATION
FOR SUB SECTION: IB
ELEVATORS REV: 01 DATE:JAN'26
Page: 1 of 1
SECTION -1

SPECIFIC TECHNICAL REQUIREMENTS

IB — Specific Technical Requirement (Electrical)
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SPECIFICATION NO.
TECHNICAL SPECIFICATION FOR VOLUME II B
ELEVATORS glég'l;]lON-C DATE 29/03/2023
(ELECTRICAL PORTION) PAGE 1 OF 2

1.0

2.0

3.0

3.1

32

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a)
b)

<)
d)
e)

2)

h)
i)

k)

Services and equipment as per “Electrical Scope between BHEL and Vendor™.

Any item/work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and
efficient operation of the plant shall be deemed to be included within the scope of this
specification. The same shall be provided by the bidder without any extra charge.
Supply of mandatory spares as specified in the specifications of mechanical equipments.
Electrical load requirement for Elevators

All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

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

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

Motor shall meet minimum requirement of motor specification.

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

Cable BOQ worked out based on routing of cable listing provided by the vendor for
“both end equipment in vendor’s scope” shall be binding to the vendor with +10 %
margin to take care of slight variation in routing length & wastages.

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

Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

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

No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type
test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.
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SPECIFICATION NO.
TECHNICAL SPECIFICATION FOR VOLUME II B
RICAL PO RV OATE 29003
29/03/2023
(ELECTRICAL PORTION) PAGE 2 OF 2

4.0

List of enclosures :

a)
b)
¢)
d)
€)
f)

Electrical scope between BHEL & vendor (Annexure —1)
Technical specification for motors.

Datasheets & quality plan for motors.

Electrical Load data format (Annexure —II)

BHEL cable listing format (Annexure —I1I)

Electrical mandatory spares (As per spec.)
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TITLE SPECIFICATION NO.
eI o LV MOTORS VOLUME B
HHH c
DATA SHEET-A REV NO. 00 DATE 29/03/2023
SHEET 1 OF 1
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : <175 KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection IP55 - Outdoor
IP54 — Indoor
5.0 Details of supply system
a) Rated voltage (with variation) 415V + 10%
b) Rated frequency (with variation) 50 Hz (Variation: +3% TO —5%)
¢) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 25 kA for 1 sec
e) Short time rating for terminal box 25 KA for 0.25 sec
f) LV System grounding Solidly
6.0 Class of insulation Class ‘F’,with temp rise limited to class B
7.0 Minimum voltage for starting 85% of rated voltage
(As percentage of rated voltage)
8.0 Power cables data Shall be given during Detailed engg.
9.0 Earth Conductor Size & Material Shall be given during Detailed engg.
10.0 Space heater supply (30KW & ABOVE) 240V, 10,50 Hz
11.0 Rating up to which Single phase motor Acceptable below 0.20 Kw
12.0 TYPE OF STARTER PROVIDED IN MCC DOL
13.0 Locked rotor current
a) Limit as percentage of FLC 600%
b) Permissible tolerance, if any +20%
14.0 Additional tests As per QP
15.0 Flame-proof motor
a) Enclosure suitable (As per 1S:2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-1)
c) Degree of protection IP65
16.0 Makes AS PER ANNUXURE-I
17.0 Terminal box Suitable to rotate at 90 degrees
18.0 Paint shade Shade 631 of IS-5

All LT motors shall be controlled as follows:
a) Up to 110kW: - Contactor operated.
b) 110Kw to 175kW shall have ACB.

19.0 Energy efficiency
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TITLE

§vys om
HiH

LV MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME IIB

SECTION D

REV NO. 00 DATE

SHEET 1 OF 2

S. Description

Data to be filled by successful
bidder

A. 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

@ | o »f & | o

Design and Performance Data

—

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

c) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O| oo | & | B~ W N

Synchronous speed & Rated slip

—_
(=]

Minimum permissible starting voltage

—
—_

Starting time in sec with mechanism coupled

—
[\S]

a) At rated voltage

—
[O%}

b) At min starting voltage

—_
~

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

—_
w

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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L LV MOTOR
HiH

TITLE

DATA SHEET -C

SPECIFICATION NO.

VOLUME IIB

SECTION D

REV NO. 00 DATE

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/1/11
it | Group A /1IB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > SSKW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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CABLE SCHEDULE FORMAT ANNEXURE Il
CABLE SCOPE TENTATIVE
(BHEL PEM/ CABLE
UNITCABLENO FROM TO PURPOSE VENDOR) REMARKS  |CABLESIZE  [PATHCABLENO |LENGTH
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

1

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List", while the term

“Cable

Schedule” applies to the cable list with routing information added after routing has been

carried out.

The cable list shall be entered as an MS Excel file in the format as per enclosed template
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.

3. The field properties shall be as under:

a.

qg.

UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique,
unduplicated cable number. In case this rule is violated, the cable cannot be taken up for
routing.

FROM: A/N, up to sixty (60) characters; the "From" end equipment/ device description and
location to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

TO: A/N, up to sixty (60) characters; the "To" end equipment/ device description and location
to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/
measurement, efc.) to be specified here. Information in excess of 60 characters will be
truncated after 60 characters.

REMARKS: A/N, up to forty (40) characters; Any information pertinent to routing to be
specified here (e.g., cable number of the cable redundant to the cable number being entered).
Information in excess of 40 characters will be truncated after 40 characters.

CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified
here. The program cannot route cables described in any other way/ format.

PATHCABLENO: Field reserved for uftilization by the program. User shall not enter any
information here.

One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be
prepared for each system).
The cables shall be described as per the scheme listed below:

A NN A NNN
| I | I
Cable No. of cores Cable code Cable size
Voltage (e.g. 01,03,3H,07) (See C below) (e.g. 035,185,2.5,0.5)
Code (see B
below)

SYSTEM VOLTAGE CODES:

(ac) A= 11KV, B = 6.6KV, C=3.3KV, D = 415V, E = 240V, F = 110V

(de) 6

= 220V, H=110V, J = 48V, K = +24V, L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)

16 February 2021 Page 1 of 2
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

D = 1.1IKV (LV & DC system power & control cables)

E = 0.6KV (0.5 sq. mm. Control cables)

(C) CABLE CODES

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

C = unarmoured FRLS D = Unarmoured Non-FRLS
PVC Aluminium

E = Armoured FRLS F = Armoured Non-FRLS

G = unarmoured FRLS H = Unarmoured Non-FRLS
XLPE Copper

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

XLPE Aluminium
N = Armoured FRLS P = Armoured Non-FRLS
Q = unarmoured FRLS R = Unarmoured Non-FRLS

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

W = PAIRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I = PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

Rev 0 16 February 2021 Page 2 of 2
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Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

VOLUME: V-A
SECTION-II
TECHNICAL SPECIFICATION

FOR
A.C. & D.C. MOTORS

DEVELOPMENT CONSULTANTS
(e-PCT/TSIK/02/2014-15/V-A/SEC-II)
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Telangana State Power Generation Corporation Ltd
1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

CLAUSE NO.
1.00.00
2.00.00
3.00.00
4.00.00
5.00.00
6.00.00
7.00.00
8.00.00

9.00.00

ATTACHMENT

ANNEXURE-A

CONTENT

DESCRIPTION

SCOPE

CODES & STANDARDS
SERVICE CONDITIONS
TYPE AND RATING
PERFORMANCE

SPECIFIC REQUIREMENTS
ACCESSORIES

TESTS

DRAWINGS, DATA & MANUALS

DESIGN DATA

DEVELOPMENT CONSULTANTS
(e-PCT/TSIK/02/2014-15/V-A/SEC-II)
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Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

VOLUME: V-A
SECTION-II
TECHNICAL SPECIFICATION

FOR
A.C. & D.C. MOTORS

1.00.00 SCOPE

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

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

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

2.00.00 CODES & STANDARDS

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

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

i) 1S-325
i) 1S-12615
iii}) IEC-60034

3.00.00 SERVICE CONDITIONS

3.01.00 The motors will be installed in hot, humid and tropical atmosphere highly
polluted at places with coal dust and/or fly ash.

3.02.00 Unless otherwise noted, electrical equipment/system design shall be based
on the service conditions and auxiliary power supply given in the annexure to
this specification.

3.03.00 For motor installed outdoor and exposed to direct sunrays, the effect of solar
heat shall be considered in the determination of the design ambient
temperature.

4.00.00 TYPE AND RATING

4.01.00 A.C. Motors

4.01.01 Motors shall be general purpose, constant speed, squirrel cage, three/single
phase, induction type.
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4.01.02

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

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

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

4.01.05 Motors efficiency class shall be lEE41E2-asperlatest-version-oefHHEC-60034.

IE3 as per 1S:12615: (Latest Amendment)

4.02.00 D.C. Motors

4.02.01 D.C. motor provided for emergency service shall be shunt/compound wound
type.

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

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

5.00.00 PERFORMANCE

5.01.00 Running Requirements

5.01.01 Motor shall run continuously at rated output over the entire range of voltage
and frequency variations as given in the annexure.

5.01.02 The motor shall be capable of operating satisfactorily at full load for 5 minutes
without injurious heating with 75% rated voltage at motor terminals.

5.01.03 The motor shall be designed to withstand momentary overload of 60% of full
load torque for 15 second without any damage.

5.02.00 Starting Requirements
Motor shall be designed for direct online starting at full voltage. Breakaway
starting current as percentage of full load current for various motor rating shall
not exceed the given below-

Motors up to 1500kW - 600% subject to IS tolerance of plus
20%.

Motors above 1500kW - 450% not subject to any positive
tolerance.

5.02.01 The motor shall be capable of withstanding the stresses imposed if started at
110% rated voltage.
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5.02.02

Motor shall start with rated load and accelerate to full speed with 80% rated
voltage at motor terminals except mill motor. Mill motor shall start with rated
load and accelerate to full speed at 85% of the rated voltage at the motor
terminals.

5.02.03 a) Two hot starts in succession with motor initially at normal running
temperature.
b) Pump motor subject to reverse rotation shall be designed to withstand
the stresses encountered when starting with shaft rotating at 125%
rated speed in reverse direction.

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

5.03.00 Stress During Bus Transfer

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

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

5.04.00 Locked Rotor Withstand Time

5.04.01 The locked rotor withstand time under hot condition at 110% rated voltage
shall be more than motor starting time by at least 3 seconds for motors up to
20 seconds starting time and by 5 seconds for motor with more than 20
seconds starting time.

5.04.02 Starting time mentioned above is at minimum permissible voltage of 80%
rated voltage.

5.04.03 Hot thermal withstand curve shall have a margin of at least 10% over the full
load current of the motor to permit relay setting utilising motor rated capacity.

6.00.00 SPECIFIC REQUIREMENTS

6.01.00 Enclosure

6.01.01 All motor enclosures for outdoor, semi-outdoor & indoor application shall
conform to the degree of protection IP-55 unless otherwise specified. Motor
for outdoor or semi-outdoor service shall be of weather-proof construction
with canopy.

6.01.02 For hazardous area approved type of increased safety enclosure shall be
furnished.

6.02.00 Cooling

6.02.01 The motor shall be self ventilated type, either totally enclosed fan cooled IC
411(TEFC), totally enclosed tube ventilated IC 511(TETV) or closed air circuit
air- cooled IC 611(CACA).
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6.02.02

For large capacity motors not available with above type of cooling may be
accepted with IC 81W or IC 91W, closed air circuit water cooled (CACW)
subject to the approval of the owner.

6.03.00 Winding and Insulation

6.03.01 All insulated winding shall be of copper.

6.03.02 All motors shall have class F insulation but limited to class B temperature rise.

6.03.03 Windings shall be impregnated to make them non-hygroscopic and oil
resistant.

6.04.00 Tropical Protection

6.04.01 All motors shall have fungus protection involving special treatment of
insulation and metal against fungus, insects and corrosion.

6.04.02 All fittings and hardwares shall be corrosion resistant.

6.05.00 Bearings

6.05.01 Motor shall be provided with antifriction bearings, unless sleeve bearings are
required by the motor application. Bearings shall be rated for minimum
service life of 40,000Hrs.

6.05.02 Vertical shaft motors shall be provided with thrust and guide bearings. Thrust
bearing of tilting pad type is preferred.

6.05.03 Bearings shall be provided with seals to prevent leakage of lubricant or
entrance of foreign matters like dirt, water etc. into the bearing area.

6.05.04 Sleeve bearings shall be split type, ring oiled, with permanently aligned, close
running shaft sleeves.

6.05.05 Grease lubricated bearings shall be pre-lubricated and shall have provisions
for in-service positive lubrication with drains to guard against over lubrication.
LT motors 15kW and above shall be provided with external greasing
arrangement.

6.05.06 Oiled bearing shall have an integral self cooled oil reservoir with oil ring
inspection ports, oil sight glass with oil level marked for standstill and running
conditions and oil fill and drain plugs.

6.05.07 Forced lubricated or water cooled bearing shall not be used without prior
approval of Owner.

6.05.08 Lubricant shall not deteriorate under all service conditions. The lubricant shall
be limited to normally available types with I0C equivalent.

6.05.09 Bearings shall be insulated as required to prevent shaft current and resultant
bearing damage.

6.06.00 Noise & Vibration
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6.06.01

All HT motors shall be provided with vibration pads for mounting of vibration
detectors. Vibration monitoring devices shall be provided on DE and NDE
side in x&y direction with remote DCS monitoring, alarm and tripping.

6.06.02 The maximum double amplitude vibrations for HT motors upto 1500 rpm shall
be 25 microns and 15 microns upto 3000 rpm. For 415V motors, maximum
double amplitude vibrations upto 1500 rpm shall be 40 microns and 15
microns upto 3000 rpm.

6.06.03 The noise level shall not exceed 85db (A) at 1.5 meters from the motor.

6.07.00 Motor Terminal Box

6.07.01 Motor terminal box shall be detachable type and located in accordance with
Indian Standards clearing the motor base- plate/ foundation

6.07.02 Terminal box shall be capable of being turned 360 Deg. in steps of 180 Deg.
for HT motors and 90 Deg. for LT motors unless otherwise approved.

6.07.03 The terminal box shall be split type with removable cover with access to
connections and shall have the same degree of protection as motor.

6.07.04 The terminal box shall have sufficient space inside for termination/connection
of XLPE insulated armoured aluminium cables.

6.07.05 Terminals shall be stud or lead wire type, substantially constructed and
thoroughly insulated from the frame.

6.07.06 The terminals shall be clearly identified by phase markings, with
corresponding direction of rotation marked on the non-driving end of the
motor.

6.07.07 The terminal box shall be capable of withstanding maximum system fault
current for a duration of 0.25 sec.

6.07.08 For 11000V and 3300V motor, the terminal box shall be phase-segregated
type. The neutral leads shall be brought out in a separate terminal box (not
necessarily phase segregated type) with shorting links for star connection.

6.07.09 Motor terminal box shall be furnished with suitable cable lugs and double
compression brass glands to match with cable used.

6.07.10 The gland plate for single core cable shall be non-magnetic type.

6.07.11 Minimum clearances to be provided between phase to phase and phase to
earth shall be as under-

Voltage Rating of Motor Minimum Ph-Ph & Ph-Earth clearance
0.415 kV : 25 mm
3.3kV : 65 mm
11.0 kV : 140 mm
DEVELOPMENT CONSULTANTS V.V-A/S-lI: 5

(e-PCT/TS/K/02/2014-15/V-AISEC-II)

Page 88 of 153



Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

Note: In case it is not possible to maintain these clearances, the live parts
shall be totally insulated from earth and other Phases. Adequate clearances
shall be provided for cable connections.

6.08.00 Grounding
6.08.01 The frame of each motor shall be provided with two separate and distinct
grounding pads complete with tapped hole, Gl bolts and washer.
6.08.02 The grounding connection shall be suitable for accommodation of ground
conductors as follows:
Rating Conductor Size
Above Up to
------- 5.5 kW : 8 SWG Gl Wires.
5.5 kW 22 kW : 25mm X 4mm GS Flat.
23 kW 55 kW : 40mm X 6mm GS Flat.
56kW 174kW : 50mm X 8mm GS Flat.
175kW ABOVE : 75mm X 10mm GS Flat.
6.08.03 The cable terminal box shall have a separate grounding pad.
6.09.00 Minimum Cable Size for LT & HT Motors shall as be as follows-
a) For 415V, 3-Ph, LT Motors-
Rating : Cable Size
Above Up to
------- 5.5 kW : 1R X 3C X 6 Sg.mm
5.5 kW 11 kW : 1R X'3C X 10 Sq.mm
11 kW 22 kW : 1R X' 3C X 35 Sq.mm
22 kW 37.5 kW : 1R X' 3C X 70 Sq.mm.
37.5kwW 55 kW : 1R X 3C X 150 Sg.mm
55 kW 75 kW : 1R X 3C X 300 Sg.mm
75 kW 110kW : 2R X 3C X 150 Sq.mm
110 kW 175kW : 2R X' 3C X 300 Sg.mm
b) For 3.3kV & 11kV, 3-Ph, HT Motors-
Rating : Cable Size
Above Up to
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175 kW 1000 kW : 1R X 3C X 240 Sgq.mm
1000 kW 2000 kw : 2R X 3C X 240 Sq.mm
2000 kw 4500 kW : 2R X 3C X 300 Sgq.mm
4501 kW 10,000 kW 9R X 1C X 1000 Sg.mm.

Note: During detail engineering if higher cable size is required same shall be
provided.

6.10.00 Rating Plate
In addition to the minimum information required by IS, the following
information shall be shown on motor rating plate :
a) Temperature rise in Deg.C under rated condition and method of
measurement.
b) Degree of protection.
c) Bearing identification no. and recommended lubricant.
d) Location of insulated bearings.
7.00.00 ACCESSORIES
7.01.00 General
Accessories shall be furnished, as listed below, or if otherwise required by
driven equipment specification or application.
7.02.00 Space Heater
7.02.01 Motor of rating 30 kW and above shall be provided with space heaters,
suitably located for easy removal or replacement.
7.02.02 The space heater shall be rated 240 V, 1 Phase, 50Hz and sized to maintain
the motor internal temperature above dew point when the motor is idle.
7.02.03 Minimum Cable Size for space heater shall be as listed-
i) For LT motors: 2.5 sq.mm, 2-Core copper cable complying with IS-
1554 (Part-1).
ii) For HT motors: 6 sq.mm, 2 Core aluminium cable complying with IS-
1554 (Part-1).
7.03.00 Temperature Detectors
7.03.01 All 11000V and 3300V motors shall be provided with twelve (12) nos. simplex
type winding temperature detectors, four (4) nos. per phase.
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7.03.02

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

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

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

7.03.05 0.5 sq.mm annealed tinned copper conductor complying with IS-1554(Part-1).
shall be used for RTD/BTD wiring.

7.04.00 Indicator/Switch

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

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

7.04.02 Flow switches shall be provided for monitoring cooling water flow of CACW
motor and oil flow of forced lubrication bearing, if used. CACW motor shall be
provided with water leakage detector with remote alarm and tripping.

7.04.03 Alarm switch contact rating shall be minimum 2.0 A at 220V D.C. and 10A at
240V A.C.

7.05.00 Current Transformer for Differential Protection

7.05.01 Motor 1000 kW and above shall be provided with three differential current
transformers mounted over the neutral leads within the enclosure.

7.05.02 The arrangement shall be such as to permit easy access for C.T. testing and
replacement. Current transformer characteristics shall match Owner's
requirements to be intimated later.

7.06.00 Accessory Terminal Box

7.06.01 All accessory equipment such as space heater, temperature detector, current
transformers etc., shall be wired to and terminated in terminal boxes,
separate from and independent of motor (power) terminal box.

7.06.02 Accessory terminal box shall be complete with double compression brass
glands and pressure type terminals to suit owner’s cable connections.

7.07.00 Drain Plug
Motor shall have drain plugs so located that they will drain the water, resulting
from the condensation or other causes from all pockets of the motor casing.
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7.08.00

Lifting Provisions

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

7.09.00 Dowel Pins

The motor shall be designed to permit easy access for drilling holes through

motor feet or mounting flange for installation of dowel pins after assembling

the motor and driven equipment.
7.10.00 Painting

For paint shade finish, refer Section-X of Volume: 1I-A : Lead Specification.
8.00.00 TESTS

Routine and Type Tests are to be conducted in presence of customer’s
representative as per 1S:325 and in addition,any special test called for in the
driven equipment specification shall be performed and required copies of test
certificates are to be furnished for approval. In addition, following tests shall
have to be carried out on the motors in presence of OWNER'’s representative
on 3.3kV/11kV motors.

a. Impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding
insulation as type test as per IEC-60034, part -15 test voltages as
under :

Voltage rating of motor Impulse Test Voltage
3.3kV 18 kV peak
11 kV 49 kV peak

b. Tan delta, charging current and dielectric loss measurements on each
phase of motor stator winding as routine test.

C. Polarization Index Test as per IS: 7816 as routine test

d. Test for suitability of IPW— 55(Weather proof) as per IS 4691 as type
test. Type test certificate for first numeral shall be acceptable in lieu to
test, provided the test motor is identical to motor being supplied.
Second numeral test shall be carried out on one motor of each type
and rating.

e. Fault Withstand Test for main terminal box as type test. Type test
certificate shall be acceptable, if the test is conducted on exactly
identical terminal box.

f. Test for noise level as routine test.

g. Test for vibration as routine test.
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h. Tan delta measurement on coils.

i Surge withstand test for inter turn insulation.

j- Test to diagnose rotor bar failure during manufacture.
k. Over speed test as routine test.

l. Temperature rise test.

Temperature rise under normal condition above ambient temperature shall be
limited to-

Specified Design Thermometer Method  Resistance Method
Ambient temperature

50 deg.C 60 deg.C 70 deg.C
45 deg.C 65 deg.C 75 deg.C
40 deg.C 70 deg.C 80 deg.C

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

9.00.00 DRAWINGS, DATA & MANUALS
9.01.00 Drawings, Data & Manuals shall be submitted in triplicate with the bid and in
quantities and procedures as specified in General Conditions of Contract
and/or elsewhere in the specification for approval and subsequent distribution
after the issue of 'Letter of Intent'.
9.02.00 To be Submitted with the bid
a) List of the motors
b) Individual motor data sheet as per format of the proposal data sheets.
c) Scheme & write-up on forced lubrication system, if any
d) Type test report
9.03.00 To be submitted for Owner / Purchaser’s Approval and Distribution
All relevant drawings and data pertaining to the equipment like GTP, GA
drawing, foundation plan, QAP, etc. shall be submitted by the Bidder for
approval of Owner/Owner’s consultant. Also refer clause no. 1.19.02(u) of
Section-I of Volume — V-A: Technical Specifications for Electrical Equipment
& Accessories.
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ANNEXURE-A
DESIGN DATA
1.0  AUXILIARY POWER SUPPLY
Supply Description Consumer
H.V. Supply 11000 V, 3@, 3W, 50 Hz, Motors 1500 kW & above

Note-

Non-effectively earthed

Fault level 44 kA symm.

for 1 sec.
M.V. Supply 3300V, 3@, 3W, 50 Hz, Motors 175 kW and
Non-effectively earthed Up to less than 1500 kW.
Fault level 40 kA symm.
for 1 sec.
L.V. Supply (i) 415V, 39, 3W, 50 Hz Motors above  0.2kW
effectively earthed and below 175kW.
Fault level 50 KA symm.
for 1 sec.
(ii) 240V AC/415V AC Motors upto 0.2kW.
240V, 19, 2W, 50 Hz Lighting, Space heat-
effectively earthed ing , A.C supply for Contr-
ol & protective devices.
D.C. Supply 220V, 2W, unearthed D.C. alarm, control

& protective devices
Fault level 25* KA.
for 1 sec.

Indicative only, the actual value will be decided by the Bidder, after substantiating the
same by calculation.

415V or 3.3 kV may be adopted by the bidder for the drives in the range of 160-210
kW.

3.3 kV AC supply for CHP conveyor motors of rating above 160 kW is to be used.

The voltage rating of the drives indicated above is for basic guideline. Minor
variations can be accepted on case to case basis based on techno-economic
considerations of the various sub-systems.

Voltage rating for special purpose motors viz, VFD and screw compressors, shall be
as per manufacturer's standard. All the motors ratings on Stacker/ reclaimer shall be
415V ac supply only.
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2.0 RANGE OF VARIATION

A.C. Supply :

Voltage : + 10%

Frequency : +3% to -5%
Combined Volt + frequency : 10% (absolute sum)

During starting of large motor, the voltage may drop to 80% of the rated voltage for a
period of 60 seconds. All electrical equipment while running shall successfully ride
over such period without affecting system performance.

D.C. Supply :

Voltage : 187 to 242 Volt
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SECTION-IV
TECHNICAL SPECIFICATION
FOR
CABLES

1.00.00 SCOPE OF SUPPLY

1.01.00 Power and Control Cables shall cover the requirement of entire Plant

including the switchyard.
Other cables including special cables, if any, which may be necessary as per
proven engineering practice for satisfactory and trouble free operation of the
entire cable system of the plant shall also be within the scope of supply.
These shall include all such cables for electrical integral with mechanical
equipment systems and subsystems.

1.02.00 Cable shall be furnished in accordance with this specification and the
following annexures :

a) 11kV & 3.3 kV Power cables : Annexure - A
b) 1100V Power Cables : Annexure — B
c) Control Cables : Annexure — C
d) Fire Survival Cables : Annexure — D
e) Flexible Trailing cable : Annexure — E

1.03.00 All relevant drawings, data and instruction manuals

2.00.00 CODES & STANDARDS

2.01.00 All cable and materials shall be designed, manufactured and tested in
accordance with the latest applicable Indian Standards (IS) and IEC except
where modified and/or supplemented by this specification.

2.02.00 Cable and material conforming to any other standard which ensures equal or
better quality, may be accepted. In such case, copies of the English version of
the standard adopted shall be submitted along with the bid.

2.03.00 The electrical installation shall meet the requirements of Indian Electricity
Rules as amended upto date and relevant IS Code of Practice. In addition,
other rules and regulations applicable to the work shall be followed.

3.00.00 DESIGN CRITERIA

3.01.00 Cables will be generally laid on ladder type trays or drawn through rigid PVC/GI
/HDPE pipe/conduits. Cable tunnels shall be avoided as far as possible, except
at locations where overhead trays are not possible, with prior approval of the
Owner.
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3.02.00

3.03.00

3.04.00

3.05.00

3.06.00

3.07.00

4.00.00

4.01.00

4.02.00

4.03.00

4.04.00

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

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

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

The outer sheath shall have flame retardant low smoke halogen evolution
(FRLSH) characteristics or fire survival characteristics as applicable and shall
meet the requirements of additional tests specified for the purpose.

Core identification for multicore cable shall be provided by colour coding.

HT cables shall be manufactured by triple extrusion dry cured (CCV) process
using pressurized nitrogen.

SPECIFIC REQUIREMENTS

General Description

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

Drum Length and Tolerance

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

Non-Standard Length
Non-standard lengths upto 5% of the total ordered quantity may be accepted.
However the Contractor will be required to obtain approval before packing the

Cables on drums. Non-standard lengths shall not be less than 100 metres in
any case.

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

a) TSGENCO

b) Manufacturer’'s name or trade mark

c) Voltage grade

d) Year of manufacture

e) Type of insulation, e.g. XLPE/PVC/HRS85/IE2 etc.

f) No. of core and size of cables.

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

h) IS number

4.05.00 Packing

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

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

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

a) TSGENCO
b) Manufacturer's name or trade make
c) Type of cable & voltage grade
d) Year of manufacture
e) Type of insulation e.g. XLPE/HRPVC/IE2
f) No. of core and size of cables
g) Cable code e.g. FRLSH/FS
h) Length of cable on drum
i) No. of length on drum, if more than one
) Direction of rotation, by arrow
k) Approx. gross mass.
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1) IS/IEC number and ISI mark
4.06.00 Joints and Terminations

4.07.00

4.07.01

Materials of construction for a joint/termination shall perfectly match with the
dielectric chemical and physical characteristics of the associated cables. The
material and design concepts shall incorporate a high degree of operating
compatibility between the cable and joints. The protective outer covering
(jacket) used on the joints/terminations shall have the same qualities as that
of the cable outer sheath in terms of ambient/operating temperature withstand
capability and resistance to hazardous environments and corrosive elements.
Straight through joints and terminations for HT cables shall be heat shrinkable

type.
Selection Criteria

a) HT and LT power cables shall be selected on the basis of current
carrying capacity, short circuit rating and permissible voltage drop.
b) While sizing power cables, following aspects shall be reckoned:
i) Ground/Ambient Air temperature
ii) Depth of Laying.
iiil) Power Cables touching each other.
c) Cables, for circuit breaker controlled feeders, shall withstand the short

circuit current for the fault clearing time 0.16 Sec. for outgoing feeder,
0.5 Sec. for Tie feeder and 1.0 Sec. for Incomer.

d) HT cables shall be sized based on the following considerations:
Rated current of the equipment and ground/ambient temperature.
Touching/spacing of cable.

Laying on multi-tier racks, trench
Depth of laying.

The voltage drop of the cable , during motor starting condition , shall
be limited to 15% and during full load running condition shall be limited
to 3 % rated voltage. For BFP motor, the voltage drop during motor
starting condition shall be limited to 20% and for Mill motor shall be
limited to 10%. Other outgoing feeder / transformer feeder shall be
limited to 3% rated voltage.

Short circuits withstand capability

e) For fuse/MCCB/Breaker protected circuits the conductor size shall
depend upon full load current subject to voltage drop limited to 3%
during running of all feeders and 15% during starting for motor
feeders. In addition, transformer regulation shall also be considered
for loads fed from 415V PMCC. Incase of other out going line feeder
voltage drop shall be limited to 3%.
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f) For loads fed from local panels, the total running voltage drop in cable
from 415V PMCC to local panel and from local panel to individual
motor shall be limited to 3% at full load motor current while the same
during starting shall be limited to 15%.

g) As per national electric code (NEC) current rating capacity of motor
feeder/cables should be 125% of full load current.

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

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

4.07.02 Apart from above, consideration shall also be given to limit the cable to some
standard sizes instead of using too many types.

4.07.03 The standard cable sizes, amp capacities, derating factors. as given in IS/IEC
will be generally followed.

4.07.04 a) For breaker protected circuits minimum size of the cable shall be as

follows:
1100V Power Cable : 240 Sqg mm XLPE AL
3300V Power Cable : 185 Sq mm XLPE AL
11000V Power Cable ;240 Sqg mm XLPE AL

b) For motor circuits the selection of size will be made ensuring that the
cable shall withstand a short circuit fault directly following a second
hot start.

4.07.05 For fuse/MCCB protected circuit, the conductor size will depend on full load
current subject to voltage drop not exceeding 3%. For practical purposes, the
minimum size chosen is as below :

a) Aluminium : 6 Sq mm.
b) Copper : 2.5 Sq mm.

4.07.06 All control cables shall be 2.5 Sq mm copper cable.

4.07.07 Multicore control cables will generally have spare conductor (s) in accordance
with the following chart :

Conductors required Cables
1or2 1-3/C
3or4d 1-5/C
50r6 1-7/C
7or8 1-9/C
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9or10 1-12/C
Above 10 Two or more of above cables
4.07.08 Separate cables for each type of following services/functions as applicable

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

a) Power.

b) Control, interlock and indication.
c) Metering and measuring.

d) Alarm and annunciation.

e) C.T. Cables.

f) V.T. Cables.

4.08.00 Cable Identification
Cable identification shall be provided by embossing on the outer sheath the
following :

a) Manufacturer's name or trade mark

b) Manufacturer's name or trade mark

c) Voltage grade

d) Year of manufacture

e) Type of insulation, e.g. XLPE, HRPVC & IE2 etc.
f) No. of core & size of cables

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

4.09.00 Selected sizes of power and control cables are given in Annexure-G.

4.10.00 Fire Survival Cables shall be used for important auxiliaries / area as
recommended in Standard Technical Specification by CEA for the following
services. The fire survival time of these cables shall not be less than 3 hours
at 750 deg. C.

i DC emergency lube oil pump

ii. DC hydrogen seal pump

iii. Turbine lube oil pump/barring gear

iv. DC emergency lighting for main building and service building

V. DC cables for battery to charger & DC distribution boards
DEVELOPMENT CONSULTANTS V.V-B/S-IV/6
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Vi. Jacking oil pump
vii. Emergency turbine trip in control room
viii. Boiler Turbine : Generator inter trip which include the interconnection
between
. Boiler master fuel trip and turbine trip relays
. Generator trip relays & turbine trip relays
. Generator trip relays & generator breaker
. Generator trip relays & field breaker
o Generator trip relays & unit auxiliary transformer breaker
. Incomer cables for DG board, emergency board, DC lighting
board etc.
5.00.00 TESTS
5.01.00 Shop Tests

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

5.01.01 Routine tests on each drum of cables.

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

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

5.02.00 Additional Tests
Following additional acceptance tests shall also be performed on each type of
cables having outer sheath with improved fire performance (category C1,
Type FR/ Category C2, Type FRLSH)

5.02.01 Oxygen index test (both C1 & C2)
The Oxygen index shall not be less than 29.

5.02.02 Temperature Index Test (both C1 & C2)
The measured value of temperature index shall be 21 at a temperature of
250°C for FRLS cables and 350°C for FS cables

5.02.03 Flame Retardance test on single cable and on bunched cables (both C1 &
C2)
After the test, there should be no visible damages on the test specimen within
300mm from its upper end.

DEVELOPMENT CONSULTANTS V.V-B/S-IVI7

(e-PCT/TS/K/02/2014-15/V-B/SEC-IV)

Page 102 of 153



Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

After burning has ceased, the cables should be wiped clean and the charred
or affected portion should not have reached a height exceeding 2.5 meter
above the bottom edge of the burner, measured at the front and rear of the
cable assembly. 3 Hours fire rating test shall be carried out for FS cable as
per IEC-331

5.02.04 Halogen acid gas evolution test (for Category C2)
The level of HCL evolved shall not exceed 20 per cent by weight. HCL
evolved shall not be exceed 2% for FS cable.

5.02.05 Smoke density test (for Category C2)
The cables shall meet the requirements of light transmission of minimum 40%
after the test. Minimum transmission shall be 80% for FS cable.

5.02.06 Test for specific optical density of smoke
The cables shall meet the requirements of IS/IEC.

5.02.07 Test for rodent & termite repulsion property
The test shall be carried out to note the presence of rodent and termite
repelling chemical in PVC compound. Normal procedure is that a few
chippings of the PVC compound are slowly ignited in a porcelain dish or
crucible in a muffle furnace at about 600°C. The resulting ignited ash is boiled
with a little ammonium acetate solution (10%). A drop of aqueous sodium
sulphide solution is placed on a thick filter paper and it is allowed to soak.
The spot is touched with a drop of above extract. A black spot indicates the
presence of anti-termite & rodent compound.
Flammability test shall be carried on finished cables as per following
standards-
a) Swedish Chimney test — SS: 424-14-75
b) IEEE std.383 — 1974 latest
c) IEC std. 332-1, 332-3 and IEC 331

6.00.00 DRAWINGS, DATA & MANUALS

6.01.00 Drawings, Data and Manuals shall be submitted with the bid and for approval/
reference and subsequent distribution after the issue of Letter of Intent in
quantities and procedures as specified in General condition of contract and/or

6.02.00 To be submitted with the Bid
a) Manufacturer's catalogues giving cable construction details and

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

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

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

e) Filled-up proposal particulars.

6.03.00 To be submitted for Owner/Purchaser’s Approval and Distribution
All relevant drawings and data pertaining to the equipment like GTP, QAP,
etc. shall be submitted by the Bidder for the approval of Owner/Owner’s

consultant. Also refer clause no. 1.19.02(u) of Section-lI of Volume — V-A:
Technical Specifications for Electrical Equipment & Accessories.
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1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

ANNEXURE-A

RATINGS AND REQUIREMENTS
HV POWER CABLES (11 KV & 3.3 KV)

11000/11000V & 3300/3300V grade 90°C continuous rating under normal
condition and 250°C rating under short circuit condition heavy duty XLPE
power cable suitable for use in 11000V/3300V non-effectively earthed system
conforming to following requirement and in line with 1S-7098, 1S-8130, IS-
5831 & 1S-3975, manufactured by Triple Extrusion Dry Cure (CCV) process

using pressurized Nitrogen.

Conductor

Conductor Screen

Insulation

Insulation Screen

Core ldentification

Inner Sheath

Armour

Overall Sheath

Drum

Stranded and compacted aluminium conductor
of grade H2 & class 2 for all sizes, generally
conforming to IS: 8130.

Extruded semi-conducting compound.

Extruded cross linked polyethylene (XLPE)
conforming to IS: 7098 (Part-2)

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

By coloured strips applied on (For three core
cables) cores.

Extruded HRPVC/FRLS compound conforming
to type ST2 of IS: 5831 for three core cables.
Single core cables shall have inner sheath.
Filler material shall also be of type ST2 PVC.

Galvanised single round steel wire armour for
twin and multicore cables.

Non-magnetic hard drawn aluminum single
round wire conforming to H4 of IS-8130 latest
for single core cables

Extruded FRLSH HRPVC compound
conforming to type ST2 of IS: 5831.

Steel Drum

DEVELOPMENT CONSULTANTS
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ANNEXURE-B

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

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

11 Conductor : Stranded and compacted plain aluminium of
grade H2 and class 2 stranded, high
conductivity annealed plain copper for cable
sizes upto 2.5 mm? conforming to 1S:8130.

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

1.3 Core Identification By color coding

1.4 Inner Sheath : Extruded HRPVC FRLS compound conforming
to type ST2 of IS: 5831 for multicore cable.
Single core cables shall have no inner sheath.
Filler shall be of same material as of inner
sheath i.e. ST2

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

Non-magnetic hard drawn aluminum single
round wire conforming to H4 of IS-8130 latest
for single core cables

1.6 Overall Sheath : Extruded FRLSH HRPVC compound
conforming to type ST2 of IS: 5831.

1.7 Drum : Conforming to 1IS-10418 (Wooden drum)
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ANNEXURE-C
RATINGS AND REQUIREMENTS
CONTROL CABLES

1.0 1100 V grade 85°C continuous rating under normal condition and 160°C
under short circuit condition rating HRPVC Control cable (YWY) conforming
to following requirement and in line with 1S:1554, 1S:8130, 1S:5831 and
1S:3975.

1.1 Conductor : Stranded, non-compacted & circular, high
conductivity annealed plain copper, generally
conforming to IS: 8130.

1.2 Insulation : Extruded HRPVC type-C compound conforming
to IS: 5831. The minimum volume resistivity of
insulation shall be 3.5 x 10" ohm-cm at 27°C
and 3.5 x 10" OHM-CM at 85°C.

1.3 Core Identification  : By color coding and numbering at interval of
100mm or less

14 Inner sheath : Extruded HRPVC compound conforming to type
ST2 FRLS of IS: 5831 for multicore cables.
Single core cables shall have no inner sheath.
Filler shall be of same material as of inner
sheath i.e. ST2.

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

1.6 Overall sheath : Extruded FRLSH HRPVC compound
conforming to type ST2 of IS: 5831.

1.7 Drum : Conforming to IS: 10418 (Wooden drum)
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ANNEXURE-D

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

1100 V, copper conductor, heat resisting insulation, extruded inner sheath of
low smoke and very low halogen content fire resisting material, single layer of
copper wire armour for single core/ single layer of round galvanised steel
wire for multicore, outer sheath of low smoke and very low halogen content
fire resistant material, suitable for minimum temperature of 750 deg.C for 3
hours. The cables shall be in compliance with IEC-60331, Part 11.

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

1100 V, copper conductor, heat resisting insulation, extruded inner sheath of
low smoke and very low halogen content fire resisting material, single layer of
copper wire armour for single core/ single layer of round galvanised steel
wire for multicore, outer sheath of low smoke and very low halogen content
fire resistant material, suitable for minimum temperature of 750 deg.C for 3
hours. The cables shall be in compliance with IEC-60331, Part 11.
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ANNEXURE-E
RATINGS AND REQUIREMENTS
FLEXIBLE TRAILING CABLES
i) 3300 V Unearthed Grade

Flexible trailing cable, annealed plain copper conductor, Class-5 of IS-
8130, insulated with EPR, conductor and insulation shielded with EPR,
cores screened with ATC wire braiding, cores laid up, HD CSP inner
sheathed, proof cotton taped and FRLS HD CSP sheathed overall,
conforming to 1S:9968. Alternatively PCP sheathing may be
acceptable.

ii) 1100 V Grade

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

Following sizes are given as a general guideline. Standard sizes as per IEC/IS shall be
adopted.

| SI. No. | Cable Size | Conductor | Insulation

1.0 H. T. CABLES (11kV)

1.1 1 core 1000 sq.mm AL XLPE (FRLS)
11 1 core 630 Sq.mm AL XLPE (FRLS)
1.2 3 core 400 Sq.mm AL XLPE (FRLS)
1.3 3 core 240 Sq.mm AL XLPE (FRLS)
14 1 core 70 Sg.mm AL XLPE (FRLS)

1.0 H. T. CABLES (3.3kV)

1.1 1 core 630 Sq.mm AL XLPE (FRLS)
1.2 3 core 300 Sq.mm AL XLPE (FRLS)
1.3 3 core 240 Sq.mm AL XLPE (FRLS)
14 3 core 185 Sq.mm AL XLPE (FRLS)
15 1 core 70 Sg.mm AL XLPE (FRLS)

2.0 L. T. POWER CABLES

21 3 core 2.5 Sgq.mm CuU XLPE (FRLS)
22 2 core 16 Sq.mm AL XLPE (FRLS)
23 3 core 16 Sgq.mm AL XLPE (FRLS)
24 4 core 16 Sg.mm AL XLPE (FRLS)
2.5 2 core 35 Sq.mm AL XLPE (FRLS)
26 3 core 35 Sg.mm AL XLPE (FRLS)
2.7 4 core 35 Sqg.mm AL XLPE (FRLS)
2.8 3 core 70 Sq.mm AL XLPE (FRLS)
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| SI. No. | Cable Size | Conductor | Insulation
29 3.1/2 core 70 Sq.mm AL XLPE (FRLS)
2.10 3 core 95 Sg.mm AL XLPE (FRLS)
2.1 3.1/2 core 95 Sq.mm AL XLPE (FRLS)
212 3 core 185 Sq.mm AL XLPE (FRLS)
213 3.1/2 core 185 Sq.mm AL XLPE (FRLS)
214 3 core 240 Sq.mm AL XLPE (FRLS)
215 3.1/2 core 240 Sq.mm AL XLPE (FRLS)
2.16 3 core 300 Sq.mm AL XLPE (FRLS)
217 3.1/2 core 300 Sg.mm AL XLPE (FRLS)
2.18 1 core 630 Sg.mm AL XLPE (FRLS)
3.0 CONTROL CABLE
3.1 2 core 2.5 Sq.mm CuU HRPVC (FRLS)
3.2 3 core 2.5 Sg.mm CcuU HRPVC (FRLS)
3.3 5 core 2.5 Sg.mm CcuU HRPVC (FRLS)
3.4 7 core 2.5 Sq.mm CuU HRPVC (FRLS)
35 9 core 2.5 Sq.mm Ccu HRPVC (FRLS)
3.6 12 core 2.5 Sq.mm CuU HRPVC (FRLS)
3.7 20 core 2.5 Sg.mm CuU HRPVC (FRLS)
4.0 FS POWER CABLES
41 3 core 2.5 Sgq.mm CuU EPR
4.2 2 core 16 Sq.mm CU EPR
4.3 3 core 16 Sq.mm CU EPR
44 4 core 16 Sq.mm CuU EPR
4.5 2 core 35 Sq.mm CU EPR
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| SI. No. | Cable Size | Conductor | Insulation

4.6 3 core 35 Sg.mm Cu EPR

4.7 4 core 35 Sq.mm CuU EPR

4.8 3 core 95 Sq.mm CcuU EPR

49 3.1/2 core 95 Sq.mm CcuU EPR

5.0 FS CONTROL CABLE

5.1 2 core 2.5 Sq.mm CU EPR

5.2 3 core 2.5 Sg.mm CU EPR

5.3 5 core 2.5 Sq.mm CU EPR

5.4 7 core 2.5 Sg.mm CU EPR

5.5 9 core 2.5 Sq.mm CU EPR

5.6 12 core 2.5 Sq.mm CU EPR
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SHEET 1 OF 7
S. No. DESCRIPTION DETAILS
A LIFT PARTICULARS FGD CONTROL BUILDING
1. Elevator Location
2. Type of Elevator
3. Rated Load on Elevator
4. Quantity As per scope of supply ref cl. No. 2.0.1,
5 Rated Speed of Lift Section IA of Technical Specification.
6. Total Travel
7. Nos. of floors to be served
8. Design, construction, installation, | As per IS: 14665 (all relevant parts)
codes including car size, door | (latest edition).
size, shaft size, size of platform
and car entrance
9. CAR
9.1 Size As per IS: 14665
9.2 Car frame Structural Steel and bolted construction
with renewable guide shoes or guide
shoes with renewable lining or set of roller
guides.
9.3 Car enclosure & panels SS-304, bright finish, 1.5 mm thick sheet
of hairline finish.
9.3.1 Other features / facilities in car
enclosure
9.3.1.1 | Isolating cushion between car Type of cushion shall be rubber pad or
and car frame spring as per manufacturer’s standard.
9.3.1.2 | Lighting & fan One cabin fan, LED along with fittings for
lux level: 100.
LED lighting with a 5A socket shall be
provided at every 3 meters interval in lift
well/ hoist way.
Light and fan in the Car enclosure shall
be separate switch control.
9.3.1.3 | Ventilation fan in the car as per Shall be provided for adequate ventilation
I1S-14665 of the car by elevator supplier. Ventilation
fan in car shall be provided with manual
and automatic switch through selector.
9.3.1.4 | Telephone facility in the lift car Internal telephone wiring and hands free
telephone shall be provided in the car.
Plant Telephone Communication system
shall be extended up to the Elevator car
through EPABX in machine room.
9.3.1.5 | Automatic rescue device (ARD) Provided. Modern advanced electronic
with battery drive drive system of “Rescuing passenger
trapped in an elevator” shall be provided.
9.3.1.6 | Hand rails on 3 sides in car Mirror finish stainless steel.
9.3.1.7 | False ceiling SS-304
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9.3.1.8

Cabin accessories

i.Car control station
ii. Switches with braille characters
iii. Intercom
iv.LED Light fixture and fittings
v.Alarm
vi. PA system speakers
vii. Emergency Stop switch
viii. Attendant transfer switch key
ix.One (01) No. 5/15A, 240 V plug socket
outlet for hand lamp with switch on top
of lift car.

9.3.1.9

Safety shoes complete with
accessories shall be provided.

Yes

9.4

Car platform/ Flooring of cabin

As per scope of supply ref cl. No. 2.0.1,
Section IA of Technical Specification.

9.5

Car roof

Car roof shall be covered with sheet
metal and shall be provided with LED light
fitting & a three pin plug One (01) No.
5/15A, 240 V plug socket outlet for hand
lamp with switch of industrial type on top
of lift car.

9.6

Leveling accuracy

As per IS: 14665

9.7

Overload sensing device and
warning indicator

Every passenger lift shall be provided
with  an overload device (overload
warning indicator), which will prevent the
lift from starting in case the lift car is
loaded to 110 % of the rated capacity of
the lift or more. Lift shall remain stationary
with door open. Audio and visual warning
device shall be provided to alert the
passengers in case of overload.

operating panel

9.8 Car operating panel

9.8.1 | Type of construction Partial Height car operating panel (COP),
Removable type from Car with SS face
plate.

9.8.2 | Push button Luminous push buttons with IP 54.

9.8.3 | Other accessories of car Car operating panel with luminous

buttons, car position indication in car
(both visual and audio), two-position key
operated switch to indicate, “with
attendant” & “without attendant”, direction
arrows, overload warning indicator,
battery operated alarm bell, emergency
light with suitable battery-battery charger,
fan and controls, emergency stop switch,
buzzar, emergency call button, telephone
hand set with suitable battery charger &
controls
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9.8.4

Push button and call registered
tell -tale lights at each landing

9.8.4.1

Type of construction

Box type with SS face plate

9.8.4.2

Push Buttons

Luminous push buttons with IP 54

9.843

Description

One (1) push button for each landing,
Two (2) push buttons, one for upward
movement and the other for downward
movement at each intermediate landing
and one (1) push button at each terminal
landing shall be provided in order to call
the car.

Push buttons shall be fixed in the car
holding the doors open for any length of
the time required.

9.8.5

Car position indicator

Digital car position indicator at all floors &
tell-tale lights at all floors shall be
provided.

9.8.5.1

Type of construction

Box type with stainless steel face plate.

9.8.5.2

Type of display

7 segment LED display (Text size of 6mm
height as per [S-14665 is to be
considered for LED display plate).
Scrolling indicator in the car.

10

Car, Landing door

10.1

Type of door

Centre opening, automatic horizontal
sliding type. Stainless steel construction.
Landing door shall be fire rated for Min.
Two (02) hours.

10.2

Door Size

As per IS: 14665.

10.3

Method of operation

Power operated with automatic door
opening and closing devices. Door
operation shall be automatic.

Infrared light curtain type electronic door
protection system for opening / closing of
car & landing doors and shall be provided
for safe operation of door and so that in
case there is any obstruction in its path
while the door is closing, car & landing
door shall return to open position.

10.4

Door Hangers and Tracks

Provided.

10.5

MOC for Car door, landing door &
Finishing

SS 304 with hairline finishing.

11.

Buffers

Spring type for car and counterweight on
structural framework (no RCC buffer
pedestal)

12.

Load Plate

Load plate giving rated payload (in kg
and number of passengers) of elevator
shall be fitted in car at conspicuous
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position as per manufacturer’s standard.

13. Counter weight and counter
weight frame.

13.1 Counter weights frame Fabricated Steel Construction

13.2 Counter weight fillers Cast Iron.

14. Guide rails complete with | Provided. Shall be of rigid steel,
supporting brackets for the car | continuous through entire length,
and counter weights. provided with steel bracings & stiffeners.

14.1 Guide rails lubrication Provided.

15. Limit switches

15.1 Location Bottom & top terminal

15.2 Number of Limit Switches As per requirement

15.3 Type Electromechanical

15.4 Operation Cam Operated

16. Apron / Facia Plate provided as Yes
per IS 14665

17. Motor control panel Motor control panel shall house VVVF AC

drives

18. Method of control AC VVVF (Variable Voltage Variable

Frequency) Control with automatic level
adjustment.

The controls shall be variable voltage and
variable frequency type and shall provide
smooth and constant acceleration and
retardation under all conditions of
operation. Suitable control shall be
provided in the machine room.

19. Position of Machine Room Directly above the lift shaft.

20. Operation e Selective simplex & duplex collective

(as applicable), automatic operation
with and without attendant through
illuminated push button station located
inside the lift car, with provision for
locking control in “auto” or “Attendant”
position. Key type lock switch shall be
provided.

e The operation of the elevators shall be
through push button station located
inside the lift car. Suitable interlock
shall be provided so that the elevators
shall not move unless the doors are
properly closed. The landing doors of
any floors shall not open when the
elevator is not on that floor.

e An electric contact for the car door

shattbeprovided—which—shattprevent
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elevator movement away from the
landing unless the door is in the
closed position. The mechanical
interlock with auxiliary’s door closing
device shall be provided so that
elevator can be operated only after the
interlock circuit is established.

21. Reverse phase relay and other Required
protective devices
22. Car Safety & Governor
a) Stopping distance As per 1S:14665
b) Type and mode of operation of | Centrifugal action
Over speed Governor device
c) Tripping speed and design As per IS 14665
code conforming to
d) Location At machine room
e) Safety device Shall be installed on sides of car
23. Power supply: As per elevator requirement.
a) Power Only two (3 phase) supply feeders per
b) Lighting & fan elevator shall be provided one feeder
shall be dedicated to elevator motor and
other 3 phase supply feeder shall be
provided by BHEL for air conditioner,
machine room and shaft lighting and
maintenance / installation requirement.
Power supply mains shall be lockable as
per requirements of I1S: 1860.
Industrial fluorescent luminaries with
2X40W fluorescent lamps with reflector
shall be provided for Elevator Machine
room. The lux level shall be 100 lux.
Four (4) numbers of bulk head luminaries
with 2 x 18 W CFS lamp and wire guard
shall be provided in the elevator pit.
24. Motor details

(a) Type

The motors will be AC squirrel cage
induction type suitable for operation at
415V (+10% to -10% variation), 3 phase,
4 wire, 50 Hz (+5% to -5% variation)
supply. The motors will be provided with
Class-F insulation with temperature rise
limited to class-B. The motors will
generally conform to 1S-325 and suitable
for AC Variable Voltage Variable
Frequency (VVVF) application.

(b) Type of Duty

Elevator Duty suitable for inverter

application.
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(c) Motor Duty S4/ suitable for operating with elevator
duty motor.
(d) Applicable standard 1S:325
(e)Direction of rotation Both Clockwise & Anticlockwise
(f) Class of Insulation Class F insulation with temperature rise
limited to class-B.
(9) Method of Starting AC Variable Voltage Variable Frequency
(h) Type of enclosures IP55
25. Door Motor
a) Equipment driven by Motor Door (car and landing)
b) Direction of rotation Bidirectional
c) Type of enclosures IP54
26. Cables & Wiring a. All the cables except trailing cables
shall be as per IS 1554-1 or IS
7098-1. The PVC outer sheath of
these cables shall be flame
retardant, low smoke (FRLS) type.
b. Trailing cable:
The circular trailing cables shall be
either in accordance with IS 4289
Part-l (elastomer insulated) or IS
4289 Part Il (PVC insulated). The
flat type trailing cables if offered
shall be in accordance with IEC
60227-6.
All  wiring/ cabling between the
equipments in the lift machine room and
that between the machine room and
equipments in the lift well and at the
landings shall be wired in HDP conduits/
galvanized steel conduits to be supplied
by the elevator supplier. Alternatively,
armored cables may be used.

27. Earthing The elevator structures and all equipment
including metal conduits shall be
effectively earthed with earth conductors
provided in the machine room as per IS
3043.

28. Metallic Wire Mesh between Car | Provided

& Counter Weight

29. Fire Man Switch Provided

30. Sound Reducing Material Isolation Rubber / other arrangement in
the Machine shall be provided

31. Announcement of floor level Provided.

32. Hall Lantern and Car Arrival Hall lantern and car arrival chimes shall

GChimes be—providedforfaciitating—movement—of
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visually & hearing-impaired persons.

33. Other requirement Suitable arrangement shall be provided to
intimate  unit control room  during
emergency in the form of audio-visual
alarm.

34, Trailing cables As per clause no.26 above.

35. Protection class Protection class for main control panel
and other equipment shall be IP-54.

36. AC for Machine room Split air conditioner of 2T capacity shall
be provided for each elevator.

37. Fire extinguisher ¥ Kg CO2 fire extinguisher in elevator car
with suitable fixing arrangement.

38. Maintenance Tool Kit With each lift the vendor shall supply a
maintenance tool kit which shall be kept
in machine room.

39. Braking Device

38.1 Type of operation Automatic

38.2 | Type of brakes DC Electro Magnetic

40. Ropes

39.1 Conforming to code 1S-2365

39.2 Wire Finish/Material Grade Steel wire rope as per IS 14665

41, Sheaves and Pulleys Shall be provided.
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Page 121 of 1563




PEM-6666-0

iR

TITLE SPEC. NO. PE-TS-439-502-A001

TECHNICAL SPECIFICATION of VVVF drive ror SECTION: I

Eievator SUB SECTION - 1A
DATE: MAR’23 SUB SECTION
SHEET 1 OF5

1.0

b)

d)

1.1

1.2

General

This part of the specification describes the general requirements for the Variable
Voltage Variable frequency Drives, herein referred to as AC Drives, for use with
standard IEC design AC squirrel cage induction motors. The nominal values, the
standard documents and the drive’'s minimum performance are defined in this part. To
avoid any mismatch between the motor and its control equipment, the AC Drive
shall be capable of auto adjustment by automatic measurement of the motor
parameters with/without motor rotation.

Inverter construction and related devices:

Construction shall be divided in 3 broad sections. Section one converts AC Supply
into DC supply. Section 2 Converts and controls DC supply into AC Supply with
regulation. Section 3 shall be used for braking action of the motor and Dynamic
Braking Unit (DBU) can be inbuilt or external depending upon the drive capacity.
VVVF can be used in open loop (without external speed feed back) like in Travel
motions or close loop (With external speed feed back) like in Hoist motions. Like all
other electronic / electric devices VVVF drives are also protected by MCB / MCCB /
Fuses. VVVF drives are sensitive to temperature and hence drive internal as well as
external cooling fans are provided.

Programming of VVVF Drives.

VVVF drives shall be programmable and for that purpose detachable digital Operator
display unit shall be supplied along with the VVVF having required buttons for setting
the user constant, functions etc. The VVVF drive is to be fine tuned by matching the
motor parameters and setting the parameters on full load.

VVVF drives shall be connected with power supply and these drives generate their
own low voltage control supply. Potential free contacts shall be connected to this
control supply and few programmable control terminals. Starting / stopping / set
speeds operations of VVVF drive shall be achieved by above control connection.

VVVF shall give smooth control over acceleration and deceleration making the motion
jerk free and using Variable voltage variable frequency limits the inrush current to the
squirrel cage motors. VVVF provides controlled torque to the motor due to which
elevator operations are jerk free.

Experience

The Frequency Converter Manufacturer shall have adequate experience in frequency
converter manufacturing and have adequate business volume in order to provide
credibility in his commitments and a capability of long term support.

Local support

The Supplier shall have a permanent representative office with a trained and skilled
support staff, in the country where the goods are delivered, in order to prove his
commitment for local support and to provide a channel for communication.
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2.0

2.1

The engineers employed by the Supplier's regional office shall be certified by the
Manufacturer and provide start-up service including physical inspection of the drive,
connected wiring and final adjustments, to ensure that the AC Drive meets the
required performance.

The Supplier shall be able to give basic drives training to the Customer’s engineers,
preferably on the site. The training shall, as a minimum, include system concepts and
basic troubleshooting.

Basic requirements for the AC Drives

General requirements

The AC Drive shall comply with National (country of origin) and International
standards and the recommendations for electrical industrial control devices (IEC, EN,
UL, NFC, and VDE).

The AC Drive shall be of the most modern design, yet user friendly and be simple to
install commission and maintain. The AC Drive shall be able to start and control the
speed of a standard squirrel cage induction AC motor. The AC Drives shall be: CE
marked, conforming to European Low Voltage (73/23/CEE and 93/68/CEE) and EMC
(89/336/CEE) Directives, UL/CSA marked according to UL 508C.

The AC Drives have to be built to comply with the IEC standards.

The AC Drive shall be a digitally controlled drive, using, at least, the Pulse Width
Modulation (PWM) with flux vector control open loop (for travel) and closed loop (for
hoist). It shall have diodes / thyristors in rectifier and IGBT’s in the inverter section in
their entire power range, and it shall have the following minimum specifications.

Rated Input Voltages

380V to 480V (-10% to +10% variation),
three-phase

Rated Input Frequency

50Hz +3 % to - 5%

Output Voltage

0 — Input voltage, three-phase

Output Frequency Range

0 to 400 Hz

Acceleration / Deceleration Time

0.01 — 999s, adjustable, linear, with S,
with U or customised shapes

Overload capability (Constant Torque)

150% of nominal current for 1min.

Operating ambient Temperature

-10°C up to 50°C(shall be de-rated

suitably if not rated at 50°C)
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Storage ambient Temperature -25°Cup to 70 °C
Maximum operating altitude 1000 m without de-rating, 1000...3000
(shall be de-rated suitably)
Max. Relative Humidity 95 %, without condensation and dripping
water.
Main Protections Over current, short circuit between phase,

short circuit between phase and ground,
input phase loss, output phase loss,
motor overload, over speed, over voltage,
under voltage, drive over temperature

The AC Drive shall be able to give a 100 % output current continuously in the above
specified conditions. In order to ensure that the drive can provide the required output
current in the specified ambient conditions, the Manufacturer shall inform the required
de-rating, if the ambient temperature given in the project-specific specification is
higher than rated ambient of the drive or if the installation altitude is more than 1000
m above the sea level. The de-rating factor shall be specified so that neither the
lifetime of the AC Drive nor the unit's performance, overload capability included, nor
the reliability of the AC Drive shall suffer.

Suitable encoder shall be provided for main hoist motion.

User interface

General

The user interface shall be identical throughout the power range and type to avoid
confusion amongst the users and need for training in several different units.

Inputs and outputs

At least, the following standard Inputs and Outputs shall be provided, to be used in
interface with the control system:
Analogue Inputs 1 x Programmable differential voltage input + 10V,

1 x Programmable current input 0(4) - 20mA

1 x Programmable voltage input 0 — 10V

Analogue Output 1 x Programmable analogue outputs 0(4) - 20mA or 0 —
10V

Logic inputs : 6 x Programmable logic Inputs isolated from the mains
Relay Outputs : 2 x Programmable Digital outputs with a changeover dry
contact

All the control terminals shall be clearly marked.
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B.

3.4

i)
i)
ii)

iv)

vi)

At least, it shall be possible to assigned the following functions to the 1/Os:

Analogue input

Analogue outputs

Speed reference
Summing reference

Motor current
Motor frequency
Motor torque
Motor power

Logic input Relay or logic outputs (open collector)
Forward Ready

Reverse Drive running

Jog High speed attained

Preset speeds
Reference switching
Ramp switching
Parameter sets selection
Fast stop

Freewheel stop

+ speed

- speed

External fault

Drive fault

Frequency threshold attained

Motor thermal state attained
Torque or current limitation attained
Brake control

Programming terminal

The AC drive shall have a keypad /display for programming and controlling purposes.

An IP54 or IP65 remote mounting shall be possible at a distance of 10m.

Password protection shall be provided to avoid unauthorized tampering with the set

parameters.

The programming terminal shall be able to display the commercial reference of the

AC drive and of the options, the software version, the serial number

Direct keypad entry shall be provided to observe the following actual parameters. Any
one of the following parameters or actual values shall be selected to be always

displayed:

Input Voltage
Input Frequency
Output Frequency
Output Power
Output Current
Motor Speed
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i)
i)
ii)

iv)

Vi)
vii)

3.5

3.6

4.0

The following parameters shall always be displayed during normal operation:-
Drive Status

The following drive control functions at least shall be available from the keypad:-
Run

Stop

Local / Remote selection.

Forward/Reverse (if function enabled)

Accelerate

Decelerate

Parameter setting

Application programming

The AC Drive shall be designed for both simple and the most complicated
applications, yet it shall be user friendly. It shall be possible to reset the parameter
settings back to the original factory settings through the keypad.

PC Tools

The AC Drive Supplier shall have Windows based PC software available for
monitoring and controlling the AC Drives, and the software shall be offered as an
option. The software shall be supplied with the necessary hardware and a provision
for connecting a PC with the AC Drives. It shall be possible to set and modify

parameters, control the drive, read actual values and make trend analysis using the
software.

Software features

Restart

In the event of a fault trip due to over voltage, over current or loss of analogue signal,
the AC DRIVE shall be programmable to attempt an automatic restart. For safety
reasons, the maximum number of attempts shall be within a selectable time. If the
fault does not clear after the attempts, the drive shall lock out.

Brake logic control

The AC Drive shall have a built-in function to control a mechanical brake in order to
move the load in a smooth and safe way. The brake logic control shall be adapted to
the different movements: hoisting, travel, orientation.

Preferred makes:

As per sub vendor list — Annexure-|
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ANNEXURE-VII

Check List for Operation & Maintenance Manual

Project name

Project number
Package Name

PO reference
Document number
Revision number

Sl.no. & | Description Tick (v )ifincluded in | Remarks
Sections Manual
Yes | No Not
Applicable
1. Cover page

1.1 | Project Name

1.2 | Customer/consultant Name

1.3 | Name of Package

1.4 | Supplier details with phone, FAX ,email address
, Emergency Contact number

1.5 | Name and sign of prepared by, checked by &
approved by

1.6 | Revision history with approval Details

2.0 Index

2.1 | showing the sections & related page nos
All the pages should be numbered section wise

3.0 Description of Plant/System

3.1 | Description /write up of operating principle of
system equipment/ associated sub-systems &
accessories/controls system , operating
conditions, performance parameters under
normal, start up and special cases

3.2 | Equipment list and basic parameter with Tag
numbers

3.3 | Data sheets approved by Customer/for
information and catalogues provided by original
manufacturer

3.4 | Associated other packages and Interface
/terminal points

3.5 | P&ID & Process Diagrams

3.6 | GA Layout drawings, As-built drawings , Actual
photograph of items/system (Drawings of A2 &
bigger sizes are to be attached in the last)

3.7 | Single line/wiring diagrams

3.8 | Control philosophy /control write-ups
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4.0

Commissioning Activities (if not covered
in separate document i.e. erection
manual, commissioning manual)

4.1

Pre-Commissioning Checks

4.2

handling of items at site

4.3

Storage at site

4.4

Unpacking & Installation procedure

5.0

Operation Guidelines for plant
personal/user/operator

5.1

Interlock & Protection logic along with the
limiting values of protection settings for the
equipment along with brief philosophy behind
the logic, drawings etc. to be provided.

5.2

Start up, normal operation and shut down
procedure for equipments along with the
associated systems in step by step mode. Valve
sequence chart, step list, interlocks etc. with
Equipment isolating procedures to be
mentioned.

5.3

Do’s & Don’t of the equipments.

5.4

Safety precautions to be taken during normal
operation. Safety symbols, Emergency
instructions on total power failure
condition/lubrication failure/any other
condition

5.5

Parameters to be monitored with normal values
and limiting values

5.6

Trouble shooting with causes and remedial
measures

5.7

Routine operational checks, recommended logs
& records

5.8

Changeover schedule if more than one auxiliary
for the same purpose is given

5.9

Painting requirement and schedule

5.10

Inspection, repair, Testing and calibration
procedures

6.0

Maintenance guidelines for plant
personal

6.1

List of Special Tools and Tackles required for
Overhaul/Trouble shooting including special
testing equipment required for calibration etc.

6.2

Stepwise dismantling and re-assembly
procedure clearly specifying the tools to be
used, checks to be made, records to be
maintained, clearances etc. to be mentioned.
Tolerances for fitment of various components
to be given.

6.3

Preventive  Maintenance &  Overhauling
schedules linked with running hours/calendar
period along with checks to be given

Page 2 of 3

Page 128 of 153




6.4

Long term maintenance schedules especially for
structural, foundations etc.

6.5

Consumable list along with the estimated
quantity required during commissioning, normal
running and during maintenance like Preventive
Maintenances and Overhaul. Storage/handling
requirement of consumables/self-life.

6.6

List of lubricants with their Indian equivalent,
Lubrication Schedule, Quantity required for each
equipment for complete replacement is to be
given

6.7

List of vendors & Sub-vendors with their latest
addresses, service centres ,Telephone Nos., Fax
Nos., Mobile Nos., e-mail IDs etc.

6.8

List of mandatory and recommended spare parts
list

6.9

Tentative Lead time required for ordering of
spares from the equipment supplier

6.10

Guarantee and warranty clauses

7.0

Statutory and other specific requirements
considerations.

8.0

List of reference documents

9.0

Binding as per requirement
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a)

SCOPE OF THE DOCUMENT

This guideline is prepared in intent to provide proper site storage and preservation of the
Mechanical, Electrical and C & | items / equipment supplied under various bought out
packages/items. This storage procedure shall be followed at different power plant sites by
concerned agency for storage and preservation from the date of equipment received at
site until the same are erected and handed over to the customer.

PURPOSE OF STORAGE & PRESERVATION

Many of the items may be required to be kept in stores for long period. It shall therefore
be essential that proper methods of storage and preservation be applied so that items do
not deteriorate, loose some of their properties and become unusable due to atmospheric
conditions and biological elements.

MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION

GENERAL STORAGE REQUIREMENTS

1. To the extent feasible, materials should be stored near the point of erection. The
storage areas should have adequate unloading and handling facilities with adequate
passage space for movement of material handling equipment such as cranes, fork lift
trucks, etc. The storage of materials shall be properly planned to minimise time loss

during retrieval of items required for erection.

2. The outdoor storage areas as well as semi-closed stores shall be provided with
adequate drainage facilities to prevent water logging. Adequacy of these facilities shall

be checked prior to monsoon.

3. The storage sheds shall be built in conformity with fire safety requirements. The stores
shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall

be placed at strategic locations. Safety precautions shall be strictly enforced.

4. Adequate lighting facility shall be provided in storage areas and storage sheds and
security personnel positioned to ensure enforcement of security measures to prevent
theft and loss of materials.

5. Adequate number of competent stores personnel and security staff shall be deployed

to efficiently store and maintain the equipment / material.

7. The equipment shall be stored in an orderly manner, preserving their identification
slips, tags and instruction booklets, etc., required during erection. The storage of

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks,
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b)

6.

preserving the identification marks and tags in good condition. The group codes shall

be displayed on the racks

At no time shall any materials be stored directly on ground. All materials shall be
stored minimum 200 mm above the ground preferably on wooden sleepers

GENERAL PRESERVATION REQUIREMENTS

1.

All special measures to prevent corrosion shall be taken like keeping material in dry
condition, avoiding the equipment coming in contact with corrosive fluid like water,
acid etc.

Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as
these are liable to absorb and retain moisture. The material shall be inspected and in
case of signs of wear or damages to protective coating, that portion shall be cleaned
with approved solution and coated with an approved protective paint. Complete record

of all such observations and protective measures taken shall be maintained.

Generally equipment supplied at site are properly greased or rust protective oil is
applied on machined/ fabricated components. However periodic inspection shall be

carried out to ensure that protection offered is intact.

While handling the equipment, no dragging on the ground is permitted. Avoid using
wire rope for lifting coated components. Use polyester slings (if possible) otherwise
protective material (e.g. clothes, wood block etc.) should be used while handling the

components with rope / slings

For Equipment supplied with finished paint, touch paint shall be done in case any
surface paint gets peeled off during handling. Otherwise such surfaces shall
necessarily be wrapped with polythene to avoid any corrosion. Further for equipment
wherein finish coat is to be applied at site, site to ensure that equipment is received
with primer coat applied.

It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes,

wherever applicable.

Pipes shall be blown with air periodically and it shall be ensured that there is no
obstruction.

Silica gel or approved equivalent moisture absorbing material in small cotton bags
shall be placed and tied at various points on the equipment, wherever necessary.

Heavy rotating parts in assembled conditions shall be periodically rotated to prevent
corrosion/jamming due to prolonged storage.
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10. All the electrical equipment such as motors, generators, etc. shall be tested for
insulation resistance at least once in three months and a record of such measured

insulation values shall be maintained.

11. Following preservatives/preservation methods can be used depending upon type of

equipment

a. Rust preventive fluid (RPF)

b. Rust protective paints

c. Tarpaulin covers, in case of outdoor storage

d. De-oxy aluminate for weld-ments

c) GENERAL INSPECTION REQUIREMENTS
1. Period inspection of materials with specific reference to —
¢ Ingress of moisture and corrosion damages.
e Damage to protective coating.
¢ Open ends in pipes, vessels and equipment -

- In case any open ends are noticed, same shall be capped.

2. Any damages to equipment / materials.

- In case of any damages, these shall be promptly notified and in all cases, the
repairs / rectification shall be carried out.

- Any items found damaged or not suitable as per project requirements shall be
removed from site. If required to store temporarily, they shall be clearly

marked and stored separately to prevent any inadvertent use.

Page 134 of 153 Page 3 0of 13



4,

TYPE OF STORAGE FOR VARIOUS EQUIPMENT

The types of storage are broadly classified under the following heads:

Closed storage with dry and dust free atmosphere. (C)

The closed shed can be constructed by using cold-rolled / tubular components for
structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick
walls / asbestos sheets can be used to cover all the sides. The floor of the shed can

be finished with plain cement concrete suitably glazed. The shed shall be provided

with proper ventilation and illumination.

Semi-closed storage. (S)

The semi closed shed can be constructed by using cold-rolled / tubular components
for structure and corrugated / asbestos sheets for roofing. The floor shall be brick
paved. If required a small portion of sides can be covered to protect components from

rainwater splashing onto the components.
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Open storage (O)

The open yard shall be levelled, well consolidated to achieve raised ground with the
provision of feeder roads for crane approach along with access roads running all
sides. One part of the open yard shall be stone pitched, levelled and consolidated with
raised ground suitable for storing / stacking heavier and critical components with due
space to handle them by cranes etc . Adequate number of sleepers, concrete block

etc. to be provided to make raised platforms to stack critical materials.

A separate yard to be identified as “scrap yard” slightly away from main open yard to
store wooden/steel scraps, which are to be disposed off. This is required to avoid mix
up with regular components as well as to avoid fire hazard.

Some of the components, which are having both machined & un-machined surfaces
and are bulky, shall be stored in open storage area on a raised ground and suitably

covered with water proof / fire retardant tarpaulin.
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The equipment listed below shall be stored and inspected as per requirement mentioned in the

table below.
Sl. No. Description of the equipment Type of Check for Remarks
Storage
Raw material /mechanical items like pipes, plates, structure sections etc.)
Damage , paint, .
1. Steel pipes ( lined/unlined) S corrosion, rubber z’;owde end
lining peeling P
2 MS Plates s Damage, paint,
corrosion
3. SS Plates S Damage
4, Non-metallic pipes S Damage, cracks E’;zwde end
5. Stainless steel pipes S Damage , (I;r:wde end
. Damage, paint,
6. MS sections, beams S ;
corrosion
7 Cable trays S Damage, .condltlon of
preservations
8. Insulation sheets S Damage
9. Insulation C Damage, packing
10. Hangers Rods S Damgge, paint,
packing
1. Tubes S Damgge, paint , Provide end
packing cap
12. Hume pipes (0] Damage
13. Castings O Damage, paint,
corrosion
Fabricated mechanical items (pressure vessels, tanks etc.)
14, Pressure vessels (unlined) o} Damage, paint, Covered
corrosion, nozzles
Covered
15 Atmospheric storage tanks 0 Damage, paint, nozzles
' (unlined) corrosion
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Type of

SI. No. Description of the equipment Check for Remarks
Storage
Damage, paint,
16. Pressure vessels (lined) S corrosion, rubber
lining
Damage, paint,
17. Atmospheric storage tanks(lined) | S corrosion, rubber
lining
Damage , paint,
18. Support structures (0] -
corrosion
19. Flanges C Damage , paint,
corrosion
20, Fabricated pipes S Damage , paint, Provide end
corrosion cap
. Damage , paint,
21. Vessels internals C - .
corrosion ,packing
22. Grills S Damage - paint,
corrosion
23, Angles S Damage , paint,
corrosion
24 Bridge mechanism/clarifier 0 Damage , paint,
' mechanism corrosion
25. Cranes, rails S Damage - paint,
corrosion
26. Stair cases O Damage - paint,
corrosion
27. Ladders/handrails o Damage - paint,
corrosion
. Damage , paint,
28. Fabricated ducts S ;
corrosion
29. Isolation Gates o Damage - paint,
corrosion
30. Fabricated boxes/panels S Damage - paint,
corrosion
Mechanical components like valves, fittings, cables glands, spares etc.)
31. Valves S Damage , packing
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Type of

SI. No. Description of the equipment Check for Remarks
Storage

32. Fittings S Damage , packing E’;zwde end

33. Cable glands c Damage , packing

34. Tools & tackles Cc Damage , packing

35. Nut , bolts, washers, C Damage , packing

36. Gasket & Packings C Damage , packing

37, Copper tubes c Damage , packing, Provide end
corrosion cap

38. SS tubing Cc Damage , packing E;nge end

Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.)

39, Pumps S Damage , packing, Shaﬂ
corrosion rotation

40. Blowers/Compressors S Damage , packing, Shaﬂ
corrosion rotation

41, Agitators/stirrers/radial launders C Damage , packing, Shaﬂ
corrosion rotation

42 Rollers for chlorine tonner C Damage , packing,

' mounting corrosion

43. Centrifuge S Damage , packing,

44, Gear box C Damage , packing,
corrosion

45, Bearings C Damage - packing,
corrosion

46. Fans S Damage , packing,
corrosion

47, Dosing skids s Damage , packing,
corrosion

48. Pump assemblies S Damage , packing,
corrosion

49, Air washers( INTERNALS) S Damage , packing

50. Air conditioners ( split) C Damage , packing
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Type of

SI. No. Description of the equipment Storage Check for Remarks
51, Elevators( CONTAINERIZED) | O E::;Z?:n' packing,
52. Chillers/VA machines S Damage , packing
53. Air handling Unit/Package unit S Damage , packing
54, Chlorinators & Evaporators C Damage , packing
55. Ejectors C Damage , packing
56. Electrolyser Cc Damage , packing

Miscellaneous items like chain pulley blocks, hoists etc.

57. Chain pulley blocks S Damage, Packing

58. Electric hoists S Damage, Packing

59. Fire extinguishers C Damage, expiry date

60. Fork Lift Truck S Damage, Packing

61. Hydraulic Mobile Crane o} Damage, Packing

62. Mobile Pick Up & Carry Crane o} Damage, Packing

63. Motor boats o Damage, Packing

64. Safety showers S Damage, Packing

65. Diffusers/dampers S Damage, Packing

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)

Store in
canes/
storage

66. Hydro Chloric Acid (HCI) tank in Date of production/ hazarFIous
dyke leakage/fumes chemical
area
Store in
canes/
storage

67, Sulphuric acid (H,S0; ) tank in Date of production/ hazar.dous
dyke leakage/fumes chemical
area

Page 140 of 153 Page 9 of 13




Sl. No. Des_c ription of the Type of Check for Remarks
equipment Storage
Store in canes/ hazardous
storage tank in | Date of production/ chemical
68. Sodium hydroxide (NaOH) | dyke area leakage/ fumes/ Jbreather to be
breather checked for air
ingress
hazardous
chemical ,self-life
. . To be stored Date of production/ normally 15-30
69. Sodium hypo chlorite under shed leakage/ fumes days after which
strength of
chemical decays
Store in closed
70, Ammonia S Date of production/ storage tanks,
leakage/ fumes hazardous
chemical
71 CW treatment chemicals S Date .of production , Store in closed
Self-life canes
79, RO/UF cleaning chemicals | S Date .of production , Store in closed
Self-life canes
73, Lime c Damage to packing , Pr-event moisture,
seepage rain
74, Alum bricks C Damage to packing II;riivent moisture,
Store in closed
75. Poly electrolyte S storage tanks
Laboratory chemicals( Damage, Packing self-
76. C .
powder) life
Laboratory chemicals( Damage, Packing self-
77. o C .
liquid) life
78. Lubrication oils C Leakage
79. Paints S Leakage ,air tightness
80. Sand (0] Damage of packing No hooks
81 Salt (NaCl) C Damage of packing, Pr-event moisture,
water ingress rain
82. Anthracite S Damage of packing
83. Activated carbon S Damage of packing
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Sl. No. Des_c ription of the Type of Check for Remarks
equipment Storage
84. Thermal insulation S Damage of packing
. Prevent moisture,
85. Cement C Damage of packing rain
86. Gravels (0] Damage of packing
Refer
87. ION exchange resins C Damage , packing manufacturer
guidelines
Refer
88. RO membranes C Damage , packing manufacturer
guidelines
Refer
89. UF membranes C Damage , packing manufacturer
guidelines
Refer
90. Cleaning chemicals C Damage , packing manufacturer
guidelines
Chemicals for . Refer
91. o C Damage , packing manufacturer
analysers/calibration -
guidelines
Electrical and C & | items (motors, cables etc.)
92. Motors C Damage , packing
93. Cable drums 0] Damage
94, C‘)Jcéntrol Panel /control desk, UPS S Damage, Packing
95. Instruments( gauges/analysers) C Damage

Special items

As per Manufacturer’s item, like Hydrogen cylinders,
Ozonator, Analyser, Chlorine dioxide generators etc.

T:’age 1:1"2 orf ‘1 5?3
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5. CONCLUSION

Concerned storage agency at site should make sure that loss in equipment performance
and wear & tear are minimised through proper storage and preservation. The above are
broad guidelines and cover major equipment / materials. However specific storage
practices shall be followed as per manufacturer recommendation. All the necessary
measures even in addition to the ones mentioned above, if found necessary, should be

taken to achieve the objective.
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[ErPTE SPECIFICATION NO.: PE-TS-439-502-A001
h'_”ff 1 X 800 MW KOTHAGUDEM TPP FGD SECTION: Il
TECHNICAL SPECIFICATION
FOR SUB SECTION: 1A
FGD CONTROL BUILDING ELEVATOR REV: 01 DATE: JAN'26
Page: 1 of 1

SECTION -l

DOCUMENTS TO BE SUBMITTED BY THE BIDDER

IlIA - List of documents to be submitted with bid
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[ErPTE SPECIFICATION NO.:  PE-TS-439-502-A001
h'_”ff 1 X 800 MW KOTHAGUDEM TPP FGD SECTION: Il
TECHNICAL SPECIFICATION
FOR SUB SECTION: 1A
FGD CONTROL BUILDING ELEVATOR REV: 01 DATE-JAN'26
Page: 1 of 1

BIDDER HAS TO SUBMIT ONLY FOLLOWING DOCUMENTS ALONG WITH THE
OFFER, FOR TECHNICAL EVALUATION OF THE BID:-

1) Schedule of technical deviations (if any).
OR
“No deviation certificate” — Clearly mentioning that bidder has considered ‘No - Deviation’
from the technical specification provided by BHEL.

2) Signed and stamped copy of compliance cum confirmation certificate.
3) Unpriced format, duly mentioned ‘Quoted’ against each Sl. No / clause no.
4) Signed and stamped copy of:

a) “Specific-Electrical Equipment Specification for elevator.

b) “Electrical Scope between BHEL and Vendor” sheet.

c) Compliance to /duly filled “Electrical Load Data” sheet.

5) Duly signed & stamped copy of civil assignment input drawings.

1) Any other standard document/ details furnished by the bidder i.e. Data sheet / GA
Drawing/ QAP etc. shall not be taken in to consideration for evaluation.

2) Bidder to note that if the bidder does not submit the documents mentioned in SI. No. 1.0
to 5.0 along with their offer then their offer is liable to be rejected.
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[ErPTE SPECIFICATION NO.:  PE-TS-439-502-A001
h'_”ff 1 X 800 MW KOTHAGUDEM TPP FGD SECTION: Il
TECHNICAL SPECIFICATION
FOR SUB SECTION: 11IB
FGD CONTROL BUILDING ELEVATOR REV: 01 DATE: JAN'26
Page: 1 of 1

SECTION -l

DOCUMENTS TO BE SUBMITTED BY THE BIDDER

llIB — Compliance cum Confirmation Certificate
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i

SPECIFICATION NO.:  PE-TS-439-502-A001

1 X 800 MW KOTHAGUDEM TPP EGD  [SgcTionili
TECHNICAL SPECIFICATION

FOR SUB SECTION: 111B
FGD CONTROL BUILDING ELEVATOR [Reyv: 01 DATE: JAN'26
Page: 1 of 2

COMPLIANCE CUM CONFIRMATION CERTIFICATE

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

a)

b)

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

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

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

All drawings/ data-sheets / calculations etc. submitted along with the offer shall not be
taken cognizance.

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

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

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

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

In the event of order, all the material required for completing the job at site shall be
supplied by the bidder within the ordered price even if the same are additional to
approved billing break up, approved drawing or approved Bill of quantities within the
scope of work as tender specification. This clause will apply in case during site
commissioning, additional requirements emerges due to customer and / or consultant’s
comments. No extra claims shall be put on this account.
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SPECIFICATION NO.:  PE-TS-439-502-A001

1 X 800 MW KOTHAGUDEM TPP EGD  [SgcTionili
TECHNICAL SPECIFICATION

FOR SUB SECTION: 11IB

FGD CONTROL BUILDING ELEVATOR [Rgv. o1 SATE JANZE

Page: 2 of 2

)

k)

0)

Schedule of drawings submissions, comment incorporations & approval shall be
as stipulated in the specifications. The successful bidder shall depute his design
personnel to BHEL's / Customer’s / Consultant’s office for across the table resolution of
issues and to get documents approved in the stipulated time.

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

The bidder has not tempered with this compliance cum confirmation certificate and if at
any stage any tempering in the signed copy of this document is noticed then same shall
be treated as breach of contract and suitable actions shall be taken against the bidder.

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

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

In case vendor submits revised drawing after approval of the corresponding drawing, any
delay in approval of revised drawing shall be to vendor’'s account and shall not be used
as a reason for extension in contract completion.
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1 X 800 MW KOTHAGUDEM TPP FGD
TECHNICAL SPECIFICATION
FOR
FGD CONTROL BUILDING ELEVATOR

SPECIFICATION NO.:

PE-TS-439-502-A001

SECTION: IlI

SUB SECTION: lIC

REV: 01

DATE: JAN'26

Page: 1 of 1

SECTION -l

DOCUMENTS TO BE SUBMITTED BY THE BIDDER

IlIC — Electrical Load data
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1 X 800 MW KOTHAGUDEM TPP FGD
TECHNICAL SPECIFICATION
FOR
FGD CONTROL BUILDING ELEVATOR

SPECIFICATION NO.:

PE-TS-439-502-A001

SECTION: IlI

SUB SECTION: lID

REV: 01

DATE:JAN'26

Page: 1 of 1

SECTION -l

DOCUMENTS TO BE SUBMITTED BY THE BIDDER

IIID — Pre-bid Clarification Schedule
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SPECIFICATION NO.:

PE-TS-439-502-A001

it )

" 1 X 800 MW KOTHAGUDEM TPP FGD | SECTION: Il

TECHNICAL SPECIFICATION SUB SECTION: llID
FOR ;
FGD CONTROL BUILDING ELEVATOR | REV:01 DATE: JAN'26
Page: 1 of 1
PRE-BID CLARIFICATION SCHEDULE
S. No. Section/Clause Statement of the referred Clarification Required
/Page No. clause

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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