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

2.0 CODES AND STANDARDS

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

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

32 Supply system and rated voltage of motors

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

3.2.1 Supply voltage & variations shall be as follows:-

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

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

3.3 Motor Rating

Motor ratings shall be adequate to m  eet the requirements of the drive equipm ent. Motors shall be
continuously rated at the design am bient tem perature of 50 degree C and  relative humidity of 85%.
Maximum continuous motor ratings shall have at least a 25% margin above the maximum load demand
of the driven equipment under entire operating range including voltage & frequency variation.

3.4 Starting Requirements

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

crane duty motors.
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3.6

3.6.1

3.6.2

3.63

3.6.4

Stress during bus Transfer

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

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

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

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

3.7 Noise level

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

3.8 Vibration

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

4.0 CONSTRUCTIONAL FEATURES

4.1

4.1.1

4.2

4.2.1

Degree of Protection

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

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

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

Enclosure and Cooling

Motors shall generally have totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated
(TETV) enclosures or Closed Air circuit Air (CACA), the method of cooling conforming to IC-0141 or
IC-0151 or IC-0161 of IS: 6362 up to 3000 kW motor. CW Motors may be screen protected drip proof
(SPDP).
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4.2.2

423

43

44

4.4.1

442

443

444

4.4.5

4.4.6

4.5

4.5.1

4.5.2

453

4.5.4

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

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

Class of Insulation

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

Bearings

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

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

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

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

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

Terminals and Terminal Boxes

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

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

For HV/MV m otors, the m ain term inal box sha 1l be of phase-segregated ty =~ pe with clam ping
arrangement for the terminals.

Connections shall be such that when the supply leads R, Y & B are connected to m otor terminals A B
& Cor U, V & W respectively , motor shall rotate in an anticlockwise direc tion when viewed from the
non-driving end. Where such m otors require clockw ise rotation, the supply leads R, Y, B will be
connected to motor terminals A,C,B or V, W & U respectively.
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4.5.5

4.5.6

4.5.7

4.5.8

4.5.9

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

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

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

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

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

4.6 Grounding

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

4.7 General

4.7.1  Motors provided for similar drives shall be interchangeable.

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

4.7.3  Motors for Fuel oil unloading and drain oil pum ps located in hazardous areas shall be with flam e-proof
enclosures in accordance with IS 2148 / IEC 60079.
a) Fuel oil area: Group - 1IB.
b) Hydrogen generation plant area: Group - lIC

5.0 ACCESSORIES

5.1 SPACE HEATERS

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

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

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

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

53 DIAL TYPE TEMP. INDICATORS

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

54 Vibration monitoring pads

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

6.0 NAME PLATE

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

7.0 PAINTING

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

8.0 TESTING

8.1 Ty pe Tests
For HT & LT Motors, ty pe test reports for type tests as per IS: 325/ 1S: 12615 conducted on equipment
similar to those proposed to be supplied and carried ~ out within last five y ears shall be submitted.
However, if such reports are not available, one m otor of each ty pe shall be subjected to type tests for
free of cost.

8.2 Routine Tests

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




DESEIN ; : : Tender Specification
Technical specification VoV : Electrical Works
Cables LV Cables
R - 5
LV CABLES
1.00.00 CODES AND STANDARD
1.01.00 All standards, specifications and codes of practice referred to herein shall be the

latest editions including all applicable official amendments and revisions as on date of
opening of bid. In case of conflict between this specification and those (IS: codes,
standards, etc.) referred to herein, the former shall prevail. All the cables shall

conform to the requirements of the following standards and codes:

Iy

e !

Recommended current ratings for cables

IS : 3961

IS : 3975 Low carbon galvanised steel wires, formed wires and tapes for
armouring of cables.

IS : 4905 Methods for random sampling.

1S : 5831 PVC insulation and sheath of electrical cables. R

1S:7098 (Part -1) Cross linked polyethylene insulated PVC sheathed cables for
working voltages up to and including 1100V.

1S:8130 Conductors for insulated electrical cables and flexible cords.

IS : 10418 Specification for drums for electric cables.

1S : 10810 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from the burning or
decomposition of plastics.

ASTM-D-2863 Standard method for measuring the minimum oxygen
concentration to support candle like combustion of plastics.

IEC-60754 (Part-l) | Test on gases evolved during combustion of electric cables.

|EEE-383 Standard for type test of Class IE Electric Cables.

IEC -60332 Tests on Electric cables under fire conditions.
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2.00.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

Tender Specification
Vol-IV : Electrical Works
LV Cables
Part-3 : Tests on bunched wires or cables (catagory -B)
55-4241475 Swedish Chimney test
classF3
NES-715-1 Temperature index

TECHNICAL REQUIREMENTS

The cables shall be suitable for laying on racks, in ducts, trenches, conduits and
under ground buried installation with chances of flooding by water.

Cables,shall be flame retardant, low smoke (FRLS) type designed to withstand al[
mechanical, electrical and thermal siresses develop under steady state and transient
operating conditions as specified elsewhere in this specification.

Aluminium conductor used in power cables shall have tensile strength of more than
100 N/ sq.mm. Conductors shall be multi stranded.

XLPE insulation shall be suitable for a2 continuous conductor temperature of 90 deg.
C and short circuit conductor temperature of 250°C.

The cable cores shall be laid up with fillers between the cores wherever necessary. it
shall not stick to insulation and inner sheath. All the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as
per IS: 5831.

For single core armoured cables, armouring shall be of aluminium wires/ formed
wires. For muilticore armoured cables armouring shall be of galvanised steel as

follows : -

Calculated nominal dia
of cable under armour

Size and Type of armour

i} Upto13mm

1.4mm dia GS wire

i)  Above 13 & upto 25mm

0.8 mm thick GS formed wire / 1.6 mm dia GS wire

iiiy Above 25 & upto 40 mm

0.8mm thick GS formed wire / 2.0mm dia GS wire

iv) Above 40 & upto 55mm

1.4 mm thick GS formed wire /2.5mm dia GS wire

v) Above 55 & upto 70 mm

1.4mm thick GS formed wire / 3.15mm dia GS wire

vi) Above 70mm

1.4 mm thick GS formed wire / 4.0 mm dia GS wire

QELIANCE IN ENG
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2.01.07

2.01.08

2.01.09

The aluminium used for armouring shall be of H4 grade as per 1S:8130 with
maximum resistivity of 0.028264 ohm mm?® per meter at 20 deg C. Aluminium
armouring shall be same as indicated above for galvanized steel.

The gap between armour wires / formed wires shall not exceed one armour wire /
formed wire space and there shall be no cross over / over-riding of armour wire /
formed wire. The minimum area of coverage of armouring shall be 80%. The breaking
load of armour joint shall not be less than 95% of that of armour wire / formed wire.
Zinc rich paint shall be applied on armour joint surface of G.S.wire/ formed wire

Cable Identification )
- e Ko U e
" g &= ‘ 5

1. Outer sheath shall be of PVC (of suitable grade) & black in colour. In addition to
meeting all the requirements of Ihdian standards referred to, outer sheath of all

the cables shall have the following FRLS properties.

(a.) Oxygen index of min. 21 (As per NES-715-1)
(b.) Acid gas emission of max. 20% (As per IEC-60754-1).

(c.) Smoke density rating shall not be more than 60% during Smoke
Density Test as per ASTMD-2843,

2. Cores of the cables shall be identified by colouring of insulation. Following colour
scheme shall be adopted:

1core - Red, Black, Yellow or Blue
2core - Red & Black

3core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

3. For reduced neutral conductors the core shall be black.

4. In addition to manufacturer's identification on cables as per IS, following marking
shall also be provided over outer sheath,

(a.) Cable size and voltage grade - To be embossed
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(b.) Word 'FRLS' at every 5 metre - To be embossed

{c.) Sequential marking of length of the cable in metres at every one metre-
To be embossed / printed

The embossing shall be progressive, automatic, in line and marking shall be legible
and indelible.

5. Cores of the cables of upto 5 cores shall be identified by colouring of insulation.
Following colour scheme shall be adopted.

1core - Red, Black, Yellow, Blue

2core - Red & Black
3core - Red, Yellow & Blue
2.01.10 All cables shall meet the fire resistance requirement of IEEE - 383 with cable

installations made in accordance with clause “Flammability test” and as per Category-
B of IEC 60332 Part -3.

2.01.11 Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum
over the declared value in the technical data sheets.

2.01.12 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc,
are not acceptable.
3.00.00 Cable selection & sizing
3.01.00 Cables shall be sized based on the following considerations:
i. Rated current of equipment.

ii. Maximum voltage drop limits under steady state and during starting for
motor being fed from 415V switchgear restricted to 5% and 15%
respectively.

Maximum voltage drop limits under steady state and during starting for
motor being fed from 415V MCC restricted to 3% and 15% respectively.
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Maximum voltage drop limits under steady state for feeder (i.e. Outgoing
feeders being fed from 415V switchgear) restricted to 3%.
jii. For cables to motors and feeders protected by MCCBs the cross section
will be chosen according to the tripping time of MCCBs.
3.02.00 Derating Factors
Derating factors for various conditions of instaliations including the following shall be
considered while selecting the cable sizes:
™
= i. Variation in ambient temperature for cables laid in air
ii. Grouping of cables
iii. Variation In ground temperature and soil resistivity for buried cables.
3.03.00 Cable lengths shall be considered in such ways that straight through cable joints are
avoided.
3.04.00 Cables shall be armoured type if laid in switchyard area, coal handling area or directly
buried.
3.05.00 All LV power cables except trailing cables shall be XLPE insulated FRLS.
3.06.00 All control cables shall be 2.5 Sq mm copper cable.
3.07.00 Mutticore control cables will generally have spare conductor (s) in accordance with

the following chart and cores of a single cable will not be split for different
auxiliary/equipment:

Conductors required Cables

1or2 1-3/C

3or4 1-5/C

50r6 1-7/C

7or8 1-10/C

9or10 1-12/C

110r12 1-16/C

13o0r 14 1-18/C

Above 14 core Two or more of above cables
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4.00.00
04.01.00

4.02.00

4.02.01

4.02.02
4.02.03

4.02.04

4.02.05

CONSTRUCTIONAL FEATURES
1.1 KV Grade Power Cables

(d.) 1.1 KV grade XLPE power cables shall have compacted aluminium conductor
for cables including 10 sq. mm and above and copper conductor for cables
below 10 sgq.mm, XLPE insulated, PVC inner-sheathed (as applicable),
armoured, FRLS Pyc outer-sheathed conforming to 1S: 7098. (Part-i).

(e) 1.1 KV grade Traiﬂng cables shall have tinned copper (class 5) conductor,
insulated with heat resistant elastomeric compound based on Ethylene
Propylene Rubber (EPR) suitable for withstgnding 90°C continuous conductor
temperature and 250 deg C during short circuit, inher-sheathed with heat
resistant elastomeric compound, nylon cord reinforced, outer-sheathed with
heat resistant, oil resistant and flame retardant heavy duty elastomeric
compound conforming to IS 9968

1.1 kV Grade Copper Conductor Fire Survival Power Cables

1100 volt grade, 90 Deg.C rating, Power cables with stranded Copper conductor,
heat resistance elastomeric insulation generally conforming to Type IE-2 of 1S: 6380-
1984, extruded Halogen free or very low Halogen elastomeric inner sheath, generally
conforming to Type SE-3 of 1S-6380-1984, round wire/strip armour and extruded
outer sheath of elastomeric material generally conforming to Type SE-3 of IS: 6380-
1984.

The cables shall be generally manufactured in conformity to 15-9968 Part-1/1988.
The cables shall be rated for 3 hours fire rating.

Conductor shall be of stranded construction, consisting of high conductivity annealed
plain copper wires conforming to Class-l of IS 8130.

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

The insulation shall consist of heat resisting elastomeric material EPR { Ethylene
Propylene rubber) and shall conform to Type 1E-2 of 1S:6380/1984 amended up to
date.
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4.02.06 The suitable fire retardant material fillers shall be used for filling in the interstices.
Two layers of plain glass fiber binder tape shall be applied over the laid up cores.

4.02.07 Fire Survival Power & Control cables shall be provided for the following services:

(a.) DC emergency fube oil pump.
(b.) Turbine lube oil pump/barring gear.
(c.) Jacking oil pump.
(d.) Scanner air fan.
(e.) Incoming & outgoing cables for DC lighting distribution board.
(f.) Fire /smoke detection system.
(9) DC seal oil pump.
(h.) DC emergency lighting cables for Main Plant Building.
(i.) Batteries to charger and DC distribution board.
(j.) Emergency turbine trip by push button in controf room.
(k.) Boiler turbine: Generator inter-trip which includes the interconnecting cables
between
1. Boiler master fuel trip and turbine trip relays
2. Generator trip relays and turbine trip relays
3. Generator trip relays and 400 kV circuit breaker
4. Generator trip relays and generator field breaker.
5. Generator trip relays and UAT breaker.

4.03,00 1.1 KV Grade Control Cable

Control cable shall be muiti core, minimum 2.5 sq.mm cross section, stranded copper
conductor, PVC insulated, inner PVC sheathed / galvanized steel wire armored and
outer sheath made of FRLS PVC compound. In situation where accuracy of
measurement or voltage drop in control circuit, warrant, higher cross sections as
required shall be used. 4 sq.mm copper conductors shall be used for CT circuits, all
other specification remaining same. In 4 sq.mm conductor impose unacceptable high
burden on CTs, higher cross section of conductor shall be used.

Valtage Transformer leads shall be checked for voltage drop, which shail be limited to
within 1 % for all cases other than tariff metering, for which the voltage drop shall be
limited to 0.2 %. In case the voltage drop with 4 sq.mm Cu conductors exceeds this
value, higher conductor sizes shall be used.
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4.04.00

4.04.01

4.04.02

4,04.03

4.04.04

4.04.05

4.04.06

4.04.07

4.04.08

1.1 kV Copper Conductor Fire Survival Control Cables

Conductor shall be of stranded construction, consisting of high conductivity annealed
tinned copper conductors conforming to IS 8130/1984 amended up to date.

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

The conductor insulation shall consist of heat resisting elastomeric material EPR (
Ethylene Propylene rubber) and shall conform to Type |E-2 of 1S:6380/1984 amended
up to date.

An inner sheath of extruded special low smoke and very low halogen content (acid
gas generation shall be less than 2% by weight) elastomeric (HOFR) compound of
black colour or any other natural colour with prior approval from Owner conforming to
Type SE-3 of 1S-6380/1984, amended up to date, shall be provided over the laid up
cores.

The armouring over inner sheath shall consist of single layer of wire/round galvanized
steel wire as per IS 3975 amended up to date.

The outer sheath shall be of special low smoke and very low Halogen content (Acid
gas generation shall be less than 2% by weight) elastomeric HOFR compound
comprising of synthetic rubber and shall generally conform to the type SE-3 of IS:
6380 latest revision.

The colour of outer sheath shall be black or any other natural colour agreed mutually
between Owner and Contractor.

The minimum sizes of L.T. cable to be chosen are as below:
AL-16 mm? (3 core) & Cu — 2.5 mm? (3 core)

In power cables maximum conductor size to be used will be 300 sq. mm & 630 sq.mm for
multi core and single core cables. In case of multi core cables not more than 3 runs to be
used or otherwise single core cable to be used.
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4.05.00

5.00.00
5.01.00

5.01.01

Cable Drums

Cables shall be supplied in non returnable wooden or steel drums of heavy
construction. The surface of the drum and the outer most cable layer shall be covered
with water proof cover. Both the ends of the cables shall be properly sealed with heat
shrinkable PVC/ rubber caps secured by 'U’ nails so as to eliminate ingress of water
during transportation, storage and erection. Wood preservative anti-termite treatment
shall be applied to the entire drum. Wooden drums shall comply with IS: 10418.

TESTS

Type Tests:

The reports for the following type tests shall be submitted on one size each of LV

Power cables :
S.No. | Type Tests Remarks
a) For Conductor
1. Annealing test For copper conductor only.
2. Tensile test For aluminium conductor only.
3. Wrapping test For aluminium conductor only.
4. Resistance test
b) For Armour Wires/ Formed Wires
1 Measurement of Dimensions
2. Tensile Test
3. Elongation test
4, Torsion test For round wires only
5. Winding test For Formed wires only
6. Resistance test
7(a) Zinc Coating test For G.S. Formed wires /wires only.
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7(b) Wrapping test For Al. Formed wires fwires
c) For XLPE insulation & PVC Sheath
1. Test for thickness
2. Tensile strength & elongation tests before ageing and after ageing
3. Ageing in air oven
4, Loss of mass test For PVC sheath only
5. Hot deformation test , | For PVC :-:;he_aih only.l'
Te Heat shook test For PVC sheath only
[4 Shrinkage test
8. Thermal stability test For PVC sheath only
9. Hot set test For XLPE insulation only
10. Water absorption test For XLPE insulation only
11. Oxygen index test For outer sheath only
12. Smoke density test For outer sheath only
13. Acid gas generation test For outer sheath only
d) For completed cables
1. Insutation resistance test (Volume resistivity method)
2. High valtage test
A Flammability test as per clause “Flammability test”
4, Flammability test as per IEC - 332 Part-3 (Category -B)

s
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5.01.02 Flammability Test

(f)  This test shall generally be carried out as per IEEE 383. The cable installation
to be tested shall consist of as many cables as are necessary to give atleast 10
kg of organic material per metre run.

(g.) The following cable installation shall be tested :
(1) Installation with single / multi core cables in touching formation.

{(h.) Size of cables, number of cables, number of laygrs and iayfng arrangements for
each installation shall be subject to Owner's approval.

(i) The size of the cables selected (measured by total cross sectional area of the
conductor) shall have maximum organic material per sq. mm of total cross
sectional area of all the conductors.

5.01.03 Acceptance Tests

Acceptance tests shall be carried out on each type and size of the cables on the
cable drums selected at random as per following sampling plan:

S.No.  No. of drums in the lot No. of drums to be taken as sample

1 Upto 100 10% (Subject to minimum of 1 drum)
2. 101 to 300 13
3. 301 to 500 20
4. Above 500 32

The following shall constitute acceptance tests :

1. ltem No. 1to 14, 16, 19, 20, 22, 23, 24, 25 of list of type tests
specified in 9.03.01 of chapter 15.

2. Fire resistance test as per SS 4241475 (F3 category)

3. One length per size / lot for surface finish and length measurement

Lay length / sequence of cores, armour coverage, Gap between two
consecutive armour wires / formed wires, Band marking.

5.01.04 Routine Tests

Routine tests shall be carried out as per relevant standard for each drum of cables of
all types and sizes.
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Cabling System

4.00.00

4.01.00

4.01.01

4.01.02

4.01.03

4.01.04

4.01.05

4.01.06

4,01.07

EQUIPMENT DESCRIPTION

Cable trays, Fittings & Accessories

Cable trays shall be ladder/perforated type as specified complete with matching
fittings (like brackets, elbows, bends, reducers, tees, crosses, etc.), accessories (like
side coupler plates, etc.) and hardware (like bolts, nuts, washers, G.1. strap, hook etc.)
as required. Cable tray shall be ladder type for power & control cables and perforated
for instrumentation cables.

These shall be either prefabricated hot dip galvanized sheet steel trays or site
fabricated angle iron trays free from flaws such as laminations, rolling marks, pitting
etc. These (including hardware) shall be hot dip galvanized as per relevant 1S.

Cable trays shall have standard width of 150 mm, 300 mm & 600 mm and standard
lengths of 2.5 metre. Minimum thickness of mild steel sheets used for fabrication of

cable trays and fittings shall be 2 mm. The thickness of side coupler plates shail be
minimum 3 mm.

Cable troughs shall be required for branching out few cables from main cable route.
These shall be U-shaped, fabricated of mild steel sheets of minimum thickness 2 mm
and shall be hot dip galvanized as per relevant {S. Troughs shall be standard width of
50 mm & 75 mm with depth of 25 mm.

Prefabricated hot dip galvanized sheet steel cable trays shall be used for maximum
support span of 2000 mm unless design is approved for larger span. Cable trays shall
be suitable for a cable weight of 100 kg/meter running length of tray. Minimum
thickness of sheet steel/galvanizing shall be 2mm/86 microns respectively. The
amount of zinc deposit shall not be less than 610 gm per square meter.

Cable trays fabricated from standard rolled sections shall be 50x50x6/75x75x6
sections for runners for supporting spans limited to 2000 mm/more than 2000 mm
respectively. Cross support shall be 32x6 mm / 50x6 flat for widths up to 500mm/more
than 500mm respectively.

Separate coloured paint strips shall be applied for identification of different type of
trays depending upon types of usage/applications/area as below:
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High/ medium voltage cables: red strips, 2 inch width each, numbers
11kV/3.3kV ' equally spaced at 5 metres interval
1.1kv power cables : yellow strips e O —eee
1.1kv control cables : blue strips e O e
instrumentation cables  : green strips —erenme 0
4.02.00 Support System for Cable Trays
4.02.01 Cable tray support system shall be pre-fabricated similar or equivalent to "Unistrut
make”.
4.02.02 Support system for cable trays shall essentially comprise of the two components i.e.

main support channel and cantilever arms. The main support channel shall be of two
types: (i) C1:- having provision of supporting cable trays on one side and (ii) C2:-
having provision of supporting cable trays on both sides. The support system shall be
the type described hereunder

a. Cable supporting steel work for cable racks/cables shall comprise of various
channel sections, cantilever arms, various brackets, clamps, floor plates, all
hardware such as lock washers, hexagon nuts, hexagon head bolt, support hooks,
stud nuts, hexagon head screw, channel nut, channel nut with springs, fixing
studs, etc.

b. The system shall be designed such that it allows easy assembly at site by using

bolting. All cable supporting steel work, hardware's fittings and accessories shall
be prefabricated factory galvanised.
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4.02.03

The main support and cantilever arms shall be fixed at site using necessary
brackets, clamps, fittings, bolts, nuts and other hardware etc. to form various
arrangements required to support the cable trays. Welding of the components
shall not be allowed. However, welding of the bracket (to which the main support
channel is bolted) to the overhead beams, structural steel, insert plates or
reinforcement bars will be permnted Any cutting or welding of the galvanized
surface shall be brushed and red lead primer, oil primer & a_suminiuni_v paint shall -
be applied. o

All steel components, accessories, fittings and hardware shall be hot dip
galvanized after completing welding, cutting, drilling and other machining
operation,

The main support channel and cantilever arms shall be fabricated out of minimum
2.5 thick rolled steel sheets conforming to IS.

Cantilever arms of 300 mm, 600 mm and 750 mm in length are required. The
arm portion shall be suitable for assembling the complete arm assembly on to
component constructed of standard channel section. The back plate shall allow
sufficient clearance for fixing bolt to be tightened with tray in position.

Cable trays in areas subjected to excessive coal dust or mechanical damage shall
have hot dip galvanized sheet steel metal trays cover installed on front tray in
vertical run and inverted 'V’ type on upper tray in horizontal run with consideration
for ventilation.

FRP Cable trays shall be used for areas like intake raw water pump house,
Desalination plant, CHP, Battery room, NDCT and chemical house.

The size of structural steel members or thickness of sheet steel of main support
channel and cantilever arms and other accessories as indicated above are indicative
only. Nevertheless, the support system shall be designed by the contractor to fully
meet the requirements of type tests as specified. In case the system fails in the tests,
the components design modification shall be done by the Contractor without any
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Cabling System

additional cost. The contractor shall submit the detailed drawings of the system
offered by him along with the bid.

4.03.00 Pipes, Fittings & Accessories

4.03.01 Pipes offered shall be complete with fittings and accessories (like tees, elbows, bends,
check nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) The size of the
pipe shall be selected on the basis of maximum 40% fill criteria

4.03.02 Gl Pipes shall be of medium duty as per IS: 1239

4.03.03 Duct banks shall be High Density PE pipes encased in PCC (10% spare of each size,
subject to minimum one) with suitable water-proof manholes.

4.04.00 Junction Boxes

4.04.01 Junction Boxes shall comprise of a case with hinged door constructed from cold rolled
sheet steel of minimum thickness 2mm. Top of the boxes shall be arranged to slope
towards rear of the box. Gland plate shall be 3 mm thick sheet steel with
neoprene/synthetic rubber gaskets. All junction boxes shall be of adequate strength
and rigidity, hot dip galvanised as per reievant IS, and suitable for mounting on wall,
columns, structures etc. The boxes shall include brackets, bolts, nuts, screws M8
earthing stud etc. required for installation.

4,04.02 Glass Fibre Reinforced Junction Boxes

No. of Ways: 12/24/36/48 with 20% spares terminals.

4.04.03 Junction boxes shall be Giass Fibre Reinforced with saturated polyester conforming to

standards like DIN 16911 type 803/16913 type 834, 5 self extinguishing in accordance
with ASTM D635/UL 94 VO.
Junction boxes for use in outdoor or damp locations shall be sturdy construction.
Temperature resistance shall be between ~ 10 to 100°C. Impact resistance shall be
greater than 7 Nm, (EN 50014). Protective insulation shall be in line with VDE 0100,
dielectric strength shall be greater than 10 KV/mm, halogen free toxicity, the enclosure
and door cover shall be painted and electro statically power coated (preferably in RAL
7032). Earth connection (studs size shall be M 6) shall be provided on the cover as
well as door.
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2X660 MW SEZ ENNORE STPP
TECHNICAL SPECIFICATION FOR

SPECIFICATION No.:- PE-TS-412-501-A002

FOR DOUBLE GIRDER EOT CRANE FOR CW PUMP HOUSE VOLUME 1I -B SECTION -IC
CAPACITY ABOVE 50T UPTO 150T REV. 00 NOV 2016
DATA SHEET A (WITH VVVF DRIVES)
SI.No | Description Te chnical Particulars
Design, fa brication | Mechanical and Elec trical as p erlS:3177- 1999
and tes ting of the (Reaffirmed 200 6) & St ructure designinac cordance to IS
1.0 cranec onfiirmt o | 807:2006.
standard / code
number
2.0 Number of crane/s One no. for CW Pump house ,
3.0 Crane classification M5 (Mechanical and Electrical)
4.0 Suitable for outdoor or | Indoor
indoor duty
5.0 Capacity (T)
5.1 Main hoist
Rated SWL — tones 70
0,
Test load SWL — tones (125% of SWL)
5.2 Aux. Hoists
Rated SWL — tones 18
Test load SWL — tones (125% of SWL)
6.0 Span As per attached crane clearance diagram
7.0 Operation from Pendent push button
8.0 CRANE
) PERFORMANCE
81 Crane s peed with full
’ load ( MPM)
Main Hoist 1.5
Aux. Hoist 6
Crab trav elling s peed | 15
(CT motion)
Crane travelling speed | 30
(LT motion)
Creep speed M/Min @ 10% of main speed for all the motions through VVVF drive
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2X660 MW SEZ ENNORE STPP
TECHNICAL SPECIFICATION FOR

SPECIFICATION No.:- PE-TS-412-501-A002

FOR DOUBLE GIRDER EOT CRANE FOR CW PUMP HOUSE VOLUME 1I -B SECTION -IC
CAPACITY ABOVE 50T UPTO 150T REV. 00 NOV 2016
8.2 Acceleration values LT motion (bridge travel) CT motion (trolley travel)
As per IS: 3177 As per IS: 3177
8.3 Lift in Meters
Main Hoist As per Crane clearance diagram
Aux Hoist As per Crane clearance diagram
8.4 Hook Approaches As per Crane clearance diagram
32 mm NB Medium class of IS: 1239 having top and bottom rail at
85 Hand rail pipes height pf 1050 mm ar_1d 600_ mm anq vertical post spacjng not
exceeding 1750 mm with provision of kick plate (100 mm high and
6mm thick )
9.0 COMPONENT DETAILS
9.1 Trolley
Type Fabricated
Method of fabrication | Fusion welded
:\gaterial conforming to | 1S: 2062 Gr. A or B
Whether jacking pads | Yes
for lifting trolley
provided or not
9.2 Rope drums Main hoist Aux. Hoist
Material (Indicate IS) Seamless pipe ASTM -106 or fabricated Fe410w IS: 2062 Gr A/B &
stress relieved
Numbers provided One for each hoist
Type of grooves Identical Right hand and Left hand
Flange /Flangeless Flanged
9.3 Rope details
Standard 1S:2266
Construction Extra flexible plough steel / 6 x 36 or 6x37 construction
Factor of safety 5.25 as per IS 5.25 as per IS
Type of core Steel Steel
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2X660 MW SEZ ENNORE STPP
TECHNICAL SPECIFICATION FOR

SPECIFICATION No.:- PE-TS-412-501-A002

FOR DOUBLE GIRDER EOT CRANE FOR CW PUMP HOUSE VOLUME 1I -B SECTION -IC
CAPACITY ABOVE 50T UPTO 150T REV. 00 NOV 2016
9.4 Sheaves details Main hoist Aux. Hoist
Material Fe 410 WA IS: 2062 Gr. A or B/ CS Gr. 280-520 1S: 1030
Design as per IS: 3177- 1999
Diameter of Equivalent | Should not be less | Should not be less than 62% of calculated
sheaves in mm on | than 62% of | main sheave diameter.
Root calculated main
sheave diameter.
Type of guards provided Fabricated from rolled steel plate
9.5 Coupling & Shafting
Coupling details| Main Hoist | Aux. Cross Travel Long Travel
9.5.1 | (between motor and Hoist
gear box)
Type Flexible shock absorbing coupling excepting pin bush type
Guards and Enclosures| Provided
952 | Coupling details (gear Cross Travel Long Travel
o box and wheels)
Type Flexible geared type
Guards and Enclosures| Provided
953 | Coupling details (gear Main Hoist Aux. Hoist
o box and rope drum)
Tvpe One of the following arrangements will be adopted for connecting
yp the rope drum with the gear- box.
1. Flexible joint, incorporating flexible geared coupling housed
within the drum.
2. Fully flexible geared coupling between the drum & gearbox.
Guards and Enclosures| Provided
9.5.4 | Shafting (Output)
Factor of Safety As per IS : 3177 (latest edition)
Arrangement off Grease cups/ Nipples
Lubrication
Type of Lubricant Grease
Gear box details Fabricated steel gear boxes which shall be dust proof and firmly
9.6 sealed to prevent oil leakages. Gearboxes shall have covers split
horizontally and arranged such that top half can be removed for
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2X660 MW SEZ ENNORE STPP
TECHNICAL SPECIFICATION FOR
FOR DOUBLE GIRDER EOT CRANE FOR CW PUMP HOUSE

SPECIFICATION No.:- PE-TS-412-501-A002

VOLUME 1I -B SECTION -IC

CAPACITY ABOVE 50T UPTO 150T

REV. 00 NOV 2016

inspection. The gear boxes shall be fitted with bolted type machined
inspection covers.
Hoist Motions MH MH AH AH micro(
Micro through  VVVF
(thro drive)
ugh
A0 VW
F
drive
)
Type of mounting of Horizontal / Vertical
gear box
Classification Suitable for M5 duty
Type of gears Helical /| Thro | Helical / Spur
Spur ugh Through
e VVVF drive
drive
Type of lubrication
(grease / splash /| Splash Lubrication
pump lubrication)
Hardness (BHN) — | As Per IS 3177 ( latest edition)
gear
Hardness (BHN) — | As Per IS 3177 ( latest edition)
pinion
leference in Gear and Min 20 BHN
pinion hardness
Material (gear/pinions) | Main Gears En 9/ 55C8/ 1S2707 Gr. 1 or 2 Pinions En 19/
EN 24. Hardness conforming to IS: 3177 (latest edition)
(All gears shall be suitably heat treated. Gears and pinions shall be
hardened ,ground finished, machine cut and profile ground.
Gears to be hardened, tempered & heat treated as per IS 4460)
Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved(Fabricated
steel gear boxes which shall be dust proof and firmly sealed to
prevent oil leakages. Gearboxes shall have covers split horizontally
and arranged such that top half can be removed for inspection. The
gear boxes shall be fitted with bolted type machined inspection
covers).
Noise level 85 db | 85 db
B.0 Travel Motions CT CT micro LT LT micro
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2X660 MW SEZ ENNORE STPP SPECIFICATION No.:- PE-TS-412-501-A002

TECHNICAL SPECIFICATION FOR

FOR DOUBLE GIRDER EOT CRANE FOR CW PUMP HOUSE VOLUME 1I -B SECTION -IC
CAPACITY ABOVE 50T UPTO 150T REV. 00 NOV 2016
Type of mounting gear | Vertical / Through  VVVF| Vertical / Through
box . drive . VVVF drive
Horizontal Horizontal
Classification M5 duty
Helical/Spur | Through VVVF drive | Helical/ | Through
Type of gears Spur VVVF drive
Type of lubrication
(grease / splash /| Splash Lubrication
pump lubrication)
Hardness (BHN) — | As Per IS 3177 ( latest edition)
gear
Hardness (BHN) — | As Per IS 3177 ( latest edition)
pinion

Difference in Gear and
pinion hardness

Min 20 BHN

Materials  (gear /| Main Gears En 9/ 55C8/1S2707 Gr. 1 or 2 Pinions En 19/
pinions) EN 24. Hardness conforming to IS: 3177 (latest edition)
All gears shall be suitably heat treated. Gears and pinions shall be
hardened ,ground finished, machine cut and profile ground.
Casings Fabricated Fe 410w IS: 2062 Gr A/B & stress relieved (Fabricated

steel gear boxes which shall be dust proof and firmly sealed to
prevent oil leakages. Gearboxes shall have covers split horizontally
and arranged such that top half can be removed for inspection. The
gear boxes shall be fitted with bolted type machined inspection
covers).

9.7 Wheels details Cross travel Long travel
Material forged rolled / cast steel
Hardness 300 — 350 BHN
Type Double flanged
Specification IS: 3177 (latest edition)
conforming to
Arrangement of | Grease
lubrication
9.8 Lifting hooks MH AH
Type Ramshorn, shank with safety latch | Plain with safety latch

swiveling type as per latest edition of
IS: 5749

swiveling type as per latest
edition of IS: 15560
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