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INTENT OF SPECIFIATION

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

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

CODES AND STANDARDS

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

1S:325 Three phase Induction motors

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

IS: 996 Single phase small AC and universal motors

1S: 4722 Rotating Electrical machines

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

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

IS: 1231 Dimensions of three phase foot mounted induction motors

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

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

1S:2148 Flame proof enclosures for electrical appliance

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

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

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

IS: 12075 Mechanical vibration of rotating electrical machines

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

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

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

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

Starting Requirements

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

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

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

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

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

Running Requirements

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

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

Stress During bus Transfer

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

bus transfer.

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

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

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

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

construction. Outdoor motors shall be installed under a suitable canopy

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

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.
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Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

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

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

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

Terminals and Terminal Boxes

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

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

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

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

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

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

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

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

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

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

Two separate earthing terminals suitable for connecting G.1. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

L49 _ General
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Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

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

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

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

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

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

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

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

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

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

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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MOTORS
GENERAL REQUIREMENTS
For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
centigrade and relative humidity of 95 %(at 40 deg C) shall be considered. The equipment
shall operate in a highly polluted environment.
All equipments shall be suitable for rated frequency of 50 Hz with a variation of +3% & -5%,
and 10% combined variation of voltage and frequency unless specifically brought out in the
specification.

Contractor shall provide fully compatible electrical system, equipments, accessories and
services.

All the equipment, material and systems shall, in general, conform to the latest edition of
relevant National and international Codes & Standards, especially the Indian Statutory
Regulations.

The auxiliary AC voltage supply arrangement shall have and 415V systems. It shall be
designed to limit voltage variations as given below under worst operating condition :

(a) 11kV,3.3kV +/- 6%
(b) 415/240V +- 10%
The voltage level for motors shall be as follows:-

a) Upto 0.2ZKW : 240V, Single Phase AC/
415V Three phase AC

b) Above 0.2KW and upto 200KW : 415V, Three Phase AC

c) Above 200KW and upto 1500 KW : 3.3 kV, Three Phase AC

d) Above 1500 KW : 11 kV, Three Phase AC

Fault level shall be limited to 40kA RMS for 1 second for 11kV, 3.3 kV system and 45 kA
RMS 1 second for 415V system. 415V system shall be solidly grounded and 220 VDC
system shall be isolated type.

Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor motors.

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

Degree of Protection

Degree of protection for various enclosures as per IS: 4691, |EC60034-05 shall be as
follows:-

i) Indoor motors - IP 54

i)  Outdoor motors - IP 55

MOUDA STPP-I (2x660MW) / SOLAPUR STPP

(2 x 660MW) | NABINAGAR STPP (3x 660MW) / TECHNICAL SPECIFICATION AR
MEJA TPP- (2 x 660MW) | RAGHUNATHPUR TPP SECTION-V1 .
PHASE-I (2 x660MW) BID DOC NO.: CS-9575/ 9571/ 0370/ | SUB SECTION-lii: €1 | PAGE 1 OF 8

STEAM GENERATOR PACKAGE 0360/ 9586-102-2 (MOTORS)




CLAUSE NO. TECHNICAL REQUIREMENTS e |

iy CW motors (in case of - IP 23

Screen protected Drip proof)
iv) Cable box - indoor area - IP 54
v) Cable box - outdoor area - IP 55
2.00.00 CODES AND STANDARDS

1)  Three phase induction motors : 1S:325, IEC:60034

2) Single phase AC motors : 1S:996, IEC:60034

3) Crane duty motors : 1S:3177, IEC:60034

4) DC motors/generators : 1S:4722

5) Energy Efficient motors : IS 12615

3.00.00 TYPE
3.01.00 AC Motors:
(a) Squirrel cage induction motor suitable for direct-on-line starting.
(b) Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C ambient
temperature) ,shall be Energy Efficient motors ,Efficiency class-Eff1, conforming to 1S
12615.
(c) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.
3.02.00 DC Motors Shunt wound.
4.00.00 RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty, 40%
cyclic duration factor.

(b) Whenever the basis for motor ratings are not specified in the corresponding
mechanical specification sub-sections, maximum continuous motor ratings shall be
at least 10% above the maximum load demand of the driven equipment under entire
operating range including voltage and frequency variations.

5.00.00 TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B)& 155(F) insulation.

Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance method
for both thermal class 130(B) & 155(F) insulation.
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41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal class Y wet
wound Boiler circulation pump motor.

6.00.00 OPERATIONAL REQUIREMENTS

6.01.00 Starting Time

6.01.01 For motors with starting time upto 20 secs. at minimum permissible voltage during starting,
the locked rotor withstand time under hot condition at highest voltage limit shall be at least
2.5 secs. more than starting time.

6.01.02 For motors with starting time more than 20 secs. and upto 45 secs. at minimum permissible
voltage during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be at least 5 secs. more than starting time.

6.01.03 For motors with starting time more than 45 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit shall be
more than starting time by at least 10% of the starting time.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

6.02.00 Torque Requirements

6.02.01 Accelerating torque at any speed with the lowest permissible starting voltage shall be at least
10% motor full load torque.

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

6.03.00 Starting voltage requirement
(a) 85% upto 1500KW
(d) 80% from 1501 KW to 4000KW
(&) 75% > 4000KW

7.00.00 DESIGN AND CONSTRUCTIONAL FEATURES

7.01.00 Suitable single phase space heaters shall be provided on motors rated 30KW and above to
maintain windings in dry condition when motor is standstill. Separate terminal box for space
heaters & RTDs shall be provided. However for flame proof motors, space heater terminals
inside the main terminal box may be acceptable.

7.02.00 All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube

ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors rated
3000KW or above can be Closed air circuit water cooled (CACW). CW motors can be screen
protected drip proof (SPDP) type. Motors located in hazardous areas shall have flame proof
enclosures conforming to 1S:2148 as detailed below

(a) Fuel oil area . Group - |IB
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Winding and Insulation

(a)Type : Non-hygroscopic, oil resistant, flame resistant
(b)Starting duty : Two hot starts in succession, with motor initially at normal
running temperature

(c) 11kV, 3.3 kV AC motors : Thermal Class 155(F) insulation with winding temperature
rise limited to thermal class 130(B). The winding insulation
process shall be total Vacuum Pressure Impregnated
i.e.resin poor method. The lightning impulse & interturn
insulation surge withstand level shall be as per IEC-60034
Part-15.

(d)415V AC & 220V DC motors : Thermal Class130(B) or better

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft currents.

Motors with heat exchangers shall have dial type thermometer with adjustable alarm contacts
to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85dB (A). Bearing housing vibration shall be
limited within the limits prescribed in IEC 60034-14/1S:12075 . Motors shall withstand
vibrations produced by driven equipment. HT motor bearing housings shall have fiat
surfaces, in both X and Y directions, suitable for mounting 80mmX80mm vibration pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum resistance type
temperature detectors shall be provided in each phase stator winding. Each bearing of HT
motor shall be provided-with dial type thermometer with adjustable alarm contact and duplex
platinum resistance type temperature detectors preferably 2 numbers.

Motor body shall have two earthing points on opposite sides.

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

The spacing between gland plate & centre of terminal stud shall be as per Table-l.

All motors shall be so designed that maximum inrush currents and locked rotor and pullout
torque developed by them at extreme voltage and frequency variations do not endanger the
motor and driven equipment.

The motors shall be suitable for bus transfer schemes provided on the11kV, 3.3 kV /415V
systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall be
provided on each phase in a separate neutral terminal box.
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11kV and 3.3 kV motors Cable Terminal Box shall be suitable for fault level of 750MVA for
0.12 sec and 250 MVA for 0.12 sec respectively.Elastimould termination kit shall be suitable
for fault level of 25 KA for 0.17 seconds.

The size and number of cables (for HT and LT motors) to be intimated to the successful
bidder during detailed engineering and the contractor shall provide terminal box, cable glands
& lugs suitable for the same.

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the following
(without any further tolerance).

(a) Upto 110KW: 11.0

(b) Above 110KW & upto 1500KW: 10.0

(c) Above 1500KW & upto 4000KW: 9.0

(d) Above 4000KW. 610 6.5
TYPE TEST

HT MOTORS

The contractor shall carry out the type tests as listed in this specification on the equipment to
be supplied under this contract. The bidder shall indicate the charges for each of these type
tests separately in the relevant schedule of Section - VII- (BPS) and the same shall be
considered for the evaluation of the bids. The type tests charges shall be paid only for the
test(s) actually conducted successfully under this contract and upon certification by the
employer’s engineer.

The type tests shall be carried out in presence of the employer's representative, for which
minimum 15 days notice shall be given by the contractor. The contractor shall obtain the
employer's approval for the type test procedure before conducting the type test. The type test
procedure shall clearly specify the test set-up, instruments to be used, procedure,
acceptance norms, recording of different parameters, interval of recording, precautions to be
taken etc. for the type test(s) to be carried out.

In case the contractor has conducted such specified type test(s) within last ten years as on
the date of bid opening, he may submit during detailed engineering the type test reports to
the Employer for waival of conductance of such test(s). These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied under this contract and
test(s) should have been either conducted at an independent laboratory or should have been
witnessed by a client. The Employer reserves the right to waive conducting of any or all the
specified type test(s) under this contract. In case type tests are waived, the type test charges
shall not be payable to the contractor.

Further the Contractor shall only submit the reports of the type tests as listed in "LIST OF
TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and carried out within last ten
years from the date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been witnessed by
a client. However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test report(s) are not
found to be meeting the specification requirements, the contractor shall conduct all such tests
under this contract at no additional cost to the Employer either at third party lab or in
presence of client/Employers representative and submit the reports for approval.
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LIST OF TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT motor

(a) No load saturation and loss curves upto approximately 115% of rated voltage

(b) Measurement of noise at no load.

(c) Momentary overload test (subject to test bed constraint).

(d) Full load test (subject to test bed constraint).

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

() Lightning Impulse withstand test on the sample coil shall be as per clause 5.1.3.2, |IEC-
60034,Part-15.

(g) Surge withstand voltage test on interturn insulation as per IEC 60034-15

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating of HT motor
(a) Degree of protection test for the enclosure followed by IR, HV and no load run test.

(b) Fault level withstand test for each type of cable terminal box of HT motors.

LT Motors

LT Motors supplied shall be of type tested design. During detailed engineering, the contractor
shall submit for Employer's approval the reports of all the type tests as listed in this
specification and carried out within last ten years from the date of bid opening. These reports
should be for the test conducted on the equipment similar to those proposed to be supplied
under this contract and the test(s) should have been either conducted at an independent
laboratory or should have been witnessed by a client.

However if the contractor is not able to submit report of the type test(s) conducted within last
ten years from the date of bid opening, or in the case of type test report(s) are not found to
be meeting the specification requirements, the contractor shall conduct all such tests under
this contract at no additional cost to the Employer either at third party lab or in presence of
client/Employers representative and submit the reports for approval.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of LT motor of
above 50 KW only
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1. Measurement of resistance of windings of stator and wound rotor.
2. No load test at rated voltage to determine input current power and speed
3 Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)
4. Locked rotor readings of voltage, current and power input at a suitable reduced
voltage.
5. Full load test to determine efficiency power factor and slip .
6. Temperature rise test .
7. Momentary overload test .
8. Insulation resistance test .
9. High voltage test .
10. Test for vibration severity of motor.
11 Test for noise levels of motor .
12 Test for degree of protection and
13. Overspeed test.
8.03.00 All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.
8.04.00 The type test reports once approved for any projects shall be treated as reference. For

subsequent projects of NTPC, an endorsement sheet will be fumished by the manufacturer
confirming similarity and “No design Change”. Minor changes if any shall be highlighted on
the endorsement sheet.
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TABLE -1

FOR LV MOTORS:

Motor MCR in KW

UP to 3 KW

Above 3 KW - upto 7 KW
Above 7 KW - upto 13 KW
Above 13 KW - upto 24 KW
Above 24 KW - upto 37 KW
Above 37 KW - upto 55 KW
Above 55 KW - upto 90 KW
Above 90 KW - upto 125 KW
Above 125 KW-upto 200 KW
FOR HT MOTORS:

installed shall be as follows:

DIMENSIONS OF TERMINAL BOXES

Minimum distance between centre
of stud and gland plate in mm

As per manufacturer's practice.
85

115
167
196
249
277
33
203

The distance between gland plate and the terminal studs shall not be less than 500 mm.
PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
MOUDA STPP-I (2x660MW) / SOLAPUR STPP
(2 x G60MW) | NABINAGAR STPP {3x 660MW) / TECHNICAL SPECIFICATION —
MEJA TPPA (2 x 660MW) / RAGHUNATHPUR TPP SECTION-V1 )
PHASE-II (2 x660MW) BID DOC NO.: CS-9575/ 8574/ 0370/ | SYB SECTION-I: E1 | PAGE 8 OF 8
STEAM GENERATOR PACKAGE 0360/ 9586-102-2 (MOTORS)
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3 |ctauseno. LT SWTCHGEAR | Stanley Tamel)
3 | 1.00.00 CODES AND STANDARDS ‘ '
b IEC : 947, 1S : 13947
9 | 20000 TYPE {
v Circuit Breakers Shall be air break, three pole. spang charged, honrontal
drawoul type, surable for electrical operation.
b .
Switchgear Fully grawout type single front
i
% MCC ‘ Fully drawout type single front/Double front.
; ACDB/OCOoB Fixed type single front
<| 30000 SYSTEM PARAMETERS
iy 41SVAC +/- 10 % (SOLIOLY GROUNDED)
5 50 Hz +3%-5%
~ 45KA RMS / 1 SEC (FAULT LEVEL)
E 220V DC NOMINAL (190V DC-240V DC) ISOLATED TYPE
- 400.00 TEMPERATURE RISE
E The temperalure nise of the honzontal and verlical busbars and main bus link induding
' all power drawoul contacls when camying 90% of the rated cumeal along the full un
o shall in no case exceed 55 deg. C with siver plated joints and 40 deg. C with all
other types of joints over an ambient o! 50 deg C.
-
l 5.00.00 OPERATIONAL REQUIREMENTS
“
! 501.00 Breakers
| 50101

?5,01 02

2
=]
]

S0l 0a

Breakers shall have anu-pumping feature.

The incomer and bus coupler becakers lor switchgear shall be elecinically operated with
over current releases or relays.

Broakers shafl have inherent faull making and breaking 'capac:besﬂwy shall have shunt
Inp coils. In case releases are olfered, the same shall have contad for energisation of
lockout relay All breakers Shall have built in inlerfocks for equipment and personnet
sately.

.

Paralicling of two supples shall be avoded by ntodocking except for swilchgaar where

auto-changerover 15 provded Breaker comact muluplicavon, if required, shall be through
falch relay

T uUU }—"J_U

)y U J

) U




\‘ -t - N

,AUSE NO. . LT SWITCHGEAR

$1.05 Mechanical npping shall be through red Trp' push bution oulside the panels for break-
ers, and through control swiches for other cucuils,
L]

j =
5.01.06 Provision of mechanical closing ol breaker only in ‘Test' and ‘Wilhdrawn’' position shaf
3 be made. Allernatively, mechanical closing lacility should be normally inaccessibla,
accessibilty rendered only afler deliberate removal ol shrouds. it shall be possible to
9 close the door with breaker in test position. :
..3.0? Clear stalus indication for each cucuil shall be provided through lamps, swilch positions
) or olher mechanical means.
_goa Supervision relay shall be provided for 1np coit monitoring.
L4
c5oo Switches, Contaclors and Fuses ‘
!1"301- Incomers for MCCs and DBs rated upto 630A could be toad break ésolators,
Lylz Molor starter conlaclors shall be of air break, eleciromagnelic lype suitable for DOL
] slaniing of molor, and shall be ol uvthsation category AC-3 for ordinary and AC-4 for
- reversing starters. DC contactor shall be of DC-3 utdisation category.
43 Fuses shail be HRC type with operation indicator. Isolating switches shall be o! AC
23A csategory when used in molor ciccuit, and AC 22A category for other applications.
- Fuse gwitch combination shafl be provided wherever possible.
¥

isolating svaiches and MCCBs shall have door inledocks and padiocking fadility.
Panels

All swilchgears, MCCs, D8s. panels, modules, local stariers and push butions shall
have prominent engraved indentificakon plates.

" Local push bution statons shall have metal enclosure of die casl aluminium or rolted

sheet sleel of 1. 6mm thvckness & shall have DOP of IP-55. Push butlions shall bo of
laich type wmth mushioom knobs.

Where breakerfstarier module front serves as companment ocover, suilabla blanking cov-

ers, onc for each size of modules per swilchboard shall be supplied for use when
camage S wilthdrawn.

All non-current carrying melal work of boards/panels shall be effoctivety bonded to earth
bus ol galavanised steel, extending throughout the switchboard/MCC/DB. Positive earthing
shall be maintained for all posions of chassis and breaker frame.

Suitable trolicy arrangement shall be provided for breaked/staner modules. Two irolleys
ppr swilchgear room shall be provided so that 10p mosl breaker modulc of all typos,
sizes and rating can be wiathdrawn on irotley and lowered lor mainienance purposo.

The iINComing connecclon to translormer of more than 1000KVA and inter-connecting
Sechons between switchhoards shall preferably be ol busducis. The busdud endosuc@

JU O LTU U0 USY URS U &
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LT SWITCHGEAR !

shall be made of minimum 3mm thick aluminium alloy. The seclion of the busduct
should have adequale sirength to withsland inlemal and extermal lorces resulling trom
the various operating condilions. Aluminium sheel hood shall be provided for ouldoor
busduct enclosure joints 1o provide addiional prolection against water ingress. The
busduct top shall be sloped 10 preverd relealion of waler.The busduct shall have DOP
of IP55.

tt should be possibie 1o camyoul mainienance on a leeder with adjacent fecders alive

Control, Prolection & Melenng -Requircments

44
w
2
S

9s504.00 Control circuits shall operale atl suitable votage ofet10V AC or 220V DC. Necessary

; control supply transformers having pnamary and secondary luses shall be provided lor
each MCC, 2 x 100% per seclion. However the breakers shall operale on 220V DC
The auxiiary bus bars for control supply shall be segregaled from main bus bars, The
control supplies shall be moniored.

Contractor shall fully co-ordinate overoad and shod circuil tripping ol breaker with up-
stream and dovn stream breakersfusesMCCBs molor slaners. Vanous equipments
shall meet requirement of Type-l class of coordination as per IEC.

?
B

All relays and timers shall operaie on avadable DC supply and not have any inbuilt
batieries. They shall be provided with hand-seset operation indicator (flags) or LEDs way
pushbumions lor resettng.

1 = J—'mj-u—J
?
5

0
2
S

] All equipmen(s shal have necessary prolecuons. However, following minimum proloctons
Y shall be provided:

L"" 1 Contactor controliod molor leeders (Motors up 10 160 kW)

L 2) 'Irrsl.nntanews short circuil protection on. all phases dwough HRC car-
[ tndge type fuses rated 12 B0 k4 rms {prospective broaking capacty ai
- 415V).

Iﬁ b) Themal overload proteciion.

c) Smngto phasing protection for motors protected by fuses.

Breaker controlied molors foeders (molors raled abowe 160kW)

g W
L

a) Instantancous shorl circuit prolection on all phases
L‘- b) Overoad prolection on two phases
.E c) Over load alarm on hwd phase * :
]I: e} Eann faull protection
ll: c) Under voltage protection
L TTTTEImTR T v S i
:
<
-

VY

IS



==
CLAUSE NO. LT SWITCHGEAR
> fn hand resetl lockoutl relay with a blue lamp for monitonng
3) incomers/bus coupler/outgoing breaker leeders other than molor lecdérs
i a) Deilinite lime delay short crcuil protection
} b) Hand reset lockoul relay with a blue lamp
y 4) Incomer From DG Set. :
) a) Differential Protection (87) - Three Pole
) ‘ b) Reverse Power Protecticn.
< c) Overload Alarm on one phase
e d) Earth Faull Detection Relay (64)
- €) Voltage controlled overcument relay
|
- €) Generalor under/over vollage Prolecton
- f Hand ResellLockout Relay with a blue lamp.
|
F 9 3 Phase Energy Meter having accuracy of 1.0 class.
“%.04.05 Melers / instruments
= All melers/ Instrument shall be flush mounted on front panel, at least 96 sq.mm. size
- with 90 degree flinear scales and accuracy class of 2.0.
5.04.05 All motors of 30kW and above shall have an Ammeter. Bus-seclion shall have bus
e VT, volimeter with seleclor switch, and olher relay and timers required for protection.
- . Adequate control and seleclor swilches, push butlons and indicaling lamps -shall be
provided. Thermostatically controlled space healers with switches shall be provided to
- prevenl condensalion.
':..24.0? in case of remole controlled breaker panels following shall be ensured.
Each ieeder shall have localremoto setector swilch. Closing from local shall be pos-
e, sible only in test possition whereas closing from remote shall be possible in either
service or test position.Tripping from focal shall be possible only when localremote
:" sclector swilch is in loci! position.Tripping from remote shall be either breaker 0 ser
- vice position or seleclor swilch being n remote posilion
05 00 Control from Remole
‘: Necessary hardware shal be provided w the swilchgear panel hke coupling relays(2aV
- OC.with max burden 2.5VA), auxiliary relays. current & voltage transducers(4-20 mA.
dual oulpul) elc. 1o effect inledocks, exchanga informaion / slalus and exe(Giseé Control
Zz lrom remote.

S 4
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DESIGN AND CONSTRUCTIONAL FEATURES

]

All 115V swilch gear motor control centers (MCCs). AC & DC distnbuton iboards (OB
s). etlc shall have following leatures : |

l

Shall be of metal enclosed. ingoor, floor mounted and (ree slanding type

All frames and load bearing members shall be fabacaled using mild sleel struc-

tural sections or pressed and shaped cold rolled sheetl sieel of thickness not
less than 2mm. ‘

Frame shall be enclosed in cold rolled sheel sleel of thickness nol less han
1.6mm.Doos and covers shafl also be of cold rolled sheet sieel of thickness
not less than 1.6 mm.Stificners shall be p;ov-ded whereever necessary. Remov-
able gland plates of thickness 3mm (hol/cold rolled sheel sleel) or 4 mm
(non-magnetic material) shall be provided for afl panels.

All switchboards/pancis shalt be of dust and vermin prool. Al cutouts shall have
synithetic rubber gaskets.

For molors above 160kW, remoie controlied elecinical circut brecakers, and for
~ smafler motors, swilch{use contacior feeders shall be provided. The other out-

. going feeders would be swilch-fuse units or moulded case arcuil breakers

All switchboards, MCCs and DB s shall have following distinct verircal sec-
tions.

a) Completely enclosed bus bar compartment for honzontal and vertical bus
) bars.
b) Compiletely enclosed switchgear comparnments (one for each curcunt

housing circun breakers, molor starter or switch-luse feoder).
c) Companmenl for cable alicy or cable box lor powes and control cables

In case of cable box, they shall be sogregaled with complete shroud-
ing for individual leeders atl the rear for direct termination of cables.

d) For cablc conncclion to circuit breaker, a scparcatelly enclosed cable
comparnmeni shall also be acceptable.

o) Comparment lor relays and other control devices associated wilh 3
crcuil breaker, wherever necessary.

0 The swilchboards™MCC/DBs of 1600A & avbove caung shall be of DOP
P42 & of 1IP52 for less than 1GOOA raung

Q) All 415V swichgears MCC's, AC & DC disinbution Doards elc. shall te

painied Ly powder coating process  Paint shade shall be as foliows

-
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CLAUSE NO.

LT SWITCHGEAR

W atess -

B)

10)

11)

12)

13)

0] Front & Back : RAL 9002
(n) Exireme end covers z RAL 5012
(]
Busbars shall be of high conductivity alumunium alloy or copper.

Minimum air dearance in air between phases and phase-earh shal be 25 mm
for busbars and cable terminations. For all other compounents, tha Clearances
shail be at least 10mm. Wherever above is nol possible excepl lor horizontal
and vertical busbars, insulation shall be provided by anlti tracking sleeving or
bamers. However for honzontal and verical busbars, cléarances specified above
shall be maintained even when busbars are insulated/sleeved. In case of DC
DBs/ fuse boards, the busbar system shall be insulated or physically segre-
gated with barmiers to prevent injerpole shorl Giccuil.
L g

Busbar nsulators shall be of track-fesistant high strength non-hygro-scopic, non-
combuslible type and suitable 10 withstand stresses due to over-vollages and
short circuit current. lnsulators and barrier of inflammable matenal such as
Hylam shall not be accepled.

All types of relays and timer shall be subject lo Employer’'s approval. They
shall be flush mounted with connections from inside, and shall have tansparent
& dust light cover, removable [rom [ront, drawoutl construclion lor easy
replacememt and lesting facility. The auxiliary relays and timer may be pvovided
in fixed cases. -

Maxi terminal /cage damp type lemminal blocks shall be provided for signals to
be interdaced with DOCMIS/PLC.

The swilchgears/MCC shall be designed to oller adequate level of salety to
operating/maintenance personnel. Means shall be provided tO prevert access 1o
the kve pan 0 avoid accidents duning service as well as mainlenance perod.
Bidder shall brAng oul the safely means provided W0 achueve above. A octailed
instruction plate suitable for wall mounting shall be provided for each
switchgear/MCC room discribing various sale operaling procedure/salety precau-
tions for safe operation and maintenance ol swilchgear/MCC.

All curent and voltago transformers as required for melen~g & prolection spea-
fied shall be completely encapsulaled, cast resin insulated itype. Incomers from
transiommers shall have CTs for transformer REF prolection. All cumrenl and voll-
age transformers as required for metering and protection spedified shall be com-
pletely encapsulated, casl resin insulated type. Incomers from transformers

shall have CTs for translormer reslrcted eanh faull protection The ‘accuracy
shali be as follows:

CTs PTs
Prolection 520 ar
Melering 10 10
ner 'S
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TITLE SPECIFICATION NO.
T MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO.00 DATE 29/08/2005
SHEET OF 2
I's. Description Data to be filled by successful
No. bidder
A. General
| 1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
J 6 Rated speed of Driven Equipment
7 Design ambient temperature
i B. Design and Performance Data
I Frame size & type designation
2 Type of duty
3 Rated Voltage
L4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 | Minimum permissible starting voltage
11 | Starting time in sec with mechanism coupled
[12 | a) Atrated voltage
| 13| b) At min starting voltage
| 14 Locked rotor current as percentage of FLC (including IS tolerance)
j 15 | Torque
a) Starting
b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 | Noise level at 1.0 m (dB
( 18 Amplitude of vibration
19 | Efficiency & P.F. at rated voltage & frequency
a) At 100% load
¢) At 75% load
NAME OF VENDOR
REV.

NAME SIGNATURE DATE

SEAL




TITLE SPECIFICATION NO.
7735
MOTOR VOLUME ne
SECTION D
DATA SHEET-C REV NO.00 DATE 29/08/2005
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
E Method of cooling
] 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/1/1
' ii | Group MMA/IIB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 | Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 | Net weight of motor
i 16 Outline mounting drawing No (To be enclosed as annexure)
} D. Characteristic curves/ drawings
. (To be enclosed for motors of rating = 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL




CLAUSE NO.

QUALITY ASSURANCE

INDUCTION MOTOR & SYNCHRONOUS MACHINE

TESTS/CHECKS

TEMS/COMPONENTS

Physical Inspection
NDT /DP/MPI/UT
Metallography

Electrical Characteristics
Welding/Brazing(WPS/PQR)

Plates for stator frame, end shield,

=<| Make/Type/Rating/TC/General

spider etc.
Shaft

<

Magnetic Material

=<|=<

Rotor Copper/Aluminium

Stator copper

=<I=<|=<| |%| =<| Heat Treatment

SC Ring

=<
=<

|_Insulating Material

=<|<|<|=<|=<

Tubes for Cooler

Sleeve Bearing

<<= ==<[=]=<[<] =<{| Mech/Chem. Properties

<|<

<|<

Stator/Rotor, Exciter Coils

-
=<

Castings, stator frame, terminal box
and bearing housing etc.

<|<|<|<|=<[=<[<|<|=<<| = visual

<|=<|=<|<[=<|<[=<|=<|<|<

-
<

Fabrication & machining of stator,
rotor, terminal box

<

=<| <|=|=<|=| |=<|=<[<[<|=<| =| Dimensional

Wound stafor

Wound Exciter

Rotor complete

<[=<|=<|=<

Exciter, Stator, Rotor, Terminal Box
assembly

Accessories, RTD, BTD,CT,
Brushes, Diodes, Space heater,
antifriction bearing, cable glands,
lugs, gaskets eic.

<| =<|=<|<|<

<| =<|=<|=<|<

Motor ( IS 325 | 4722/ 9283)

MOUDA STPP-Il {2x660MW) / SOLAPUR STPP

(2 x 660MW) / NABINAGAR STPP (3x

MEJA TPP (2 x 660MW) / RAGHUNATHPUR TPP

PHASEH (2 x660MW)
STEAM GENERATOR PACKAGE

| TECHNICAL SPECIFICATION
SECTION-VI
BID DOC NO.: CS-9575/ 9571/ 0370/
0360/ 9586-102-2

PART-B
SUB-SECTION-VII:QE1
MOTOR

PAGE 1 OF 2




QUALITY ASSURANCE
CLAUSE NO.

INDUCTION MOTOR & SYNCHRONOUS MACHINE

TESTSICHECKS

ITEMS/ICOMPONENTS

All routine & acceptance tests as
per 1S-325/1S-4722 /IS- 9283/1S
2148/EC 60079-1

1on
Tan deita, shaft voltage &

Magnetic Characteristics
Hydraulic/Leak/Pressure Test
Thermal Characteristics

Run out

Dynamic Balancing

Qver speed

polarization index test

_Vib

I' Plates for stator frame, end
shield, spider etc.

Shaft

=<

Magnetic Material 3

Rotor Copper/Aluminium

Stator copper Y

_SCRing

Insulating Material Y

Tubes for Cooler Y

Sleeve Bearing Y

Stator/Rotor, Exciter Coils

Castings, stator frame, terminal
box and bearing housing etc.

Fabrication & machining of stator,
rotor, terminal box

Wound stator

Wound Exciter

Rotor complete Y Y

Exciter, Stator, Rotor, Terminal
| Box_assemb!

Accessories, RTD, BTD,CT,

Brushes, Diodes, Space heater,

antifriction bearing, cable glands,
lugs, gaskets etc.

Motor (IS 325 /4722 / Y YIY [Y1
9283/2148/EC 60079-1)

Note : 1. This is an indicative list of tests/checks. The manufacture is to furnish a detailed Quality
Plan indicating the practices & Procedure followed along with relevant supporting
documents during QP finalisation. However, No QP for LT motor upto S50KW.

2. Makes of all major bought out items will be subject to NTPC approval.
Y1 = for HT Motor / Machines only.

MOUDA STPPAI (2x660MW) / SOLAPUR STPP
{2 x 660MW) | NABINAGAR STPP (3x 860MW) / | To0 ML SPECIFICATION PART-B
R T A b rosnn” TPURIEF (sup DOC NO.: CA-4678/ 0874 33700 | SUB-GECTION-VROES

STEAM GENERATOR PACKAGE 0360/ 9586-102-2 MOTOR

PAGE 2 OF 2
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TITLE : TECHNICAL SPECIFICATION | SPEC. NO. PE-TS-390-165-N001
T FOR VOLUME: B
Hﬂll CONDENSER ON LOAD TUBE CLEANING | SECTION: D
: SYSTEMS (COLTCS) REV.NO. 0 | DATE : 17.07.13
SHEET 10f1
SECTION D3

STANDARD TECHNICAL SPECIFICATION
FOR
C&l SYSTEMS




FORM NO. PEM-8655-D

SPECIFICATION NO.:

SPECIFICATION VOLUME
FOR
SECTION
MOTORISED VALVE ACTUATOR
REV. NO, DATE:
SHEET 1 OF 3
Data SheetA& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT 2x660 MW MOUDA STPP, 1X500 MW VINDHYACHAL STPP
OFFER REFERENCE
* TAG NO. SERVICE | [
“DUTY 0 ON/ OFF O INCHING
* LINE SIZE (inlet/ouiet): MATERIAL [ |
z OGLOBE O GATE D REG.GLOBE
VALVE TYPE O BUTTERFLY
GENERAL* * OPENING / CLOSING TIME | |
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENGLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.

METAL (NOT FIBRE GEARS). SELF-LOCKING TO

GEAR TRAIN FOR
CONSTRUCTION | LIMIT SWITCH/TORQUE SWITCH PREVENT DRIFT UNDER TORQUE SWITCH
Fropdiid it iioald SPRING PRESSURE WHEN MOTOR IS DE-

ENERGIZED.

OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 90% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER 1S HIGHER. FOR
INCHING{REGULATING) SERVICE 150 STARTS/HR

MINIMUM
* REQUIRED B YES ONO
HANDWHEEL * ORIENTATION DO TOP MOUNTED O SIDE MOUNTED

TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ACTUATOR MAKEMODEL BIDDER TO SPECIFY
mon MAKE / MODEL / TYPE [ RATING | o ore oo cor ey
SQUIRREL CAGE INDUCTION MOTOR, STARTING
MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT.
B ENCLOSED (BIDDER TO CONFIRM)

A: O DRG. NO. 3-V-MISC-24227 R0O

ACTUATOR APPLICABLE WIRING B: [ DRG. NO. 3-V-MISC-24550 R0O

DIAGRAM C: M DRG. NO. 3-V-MISC-24283 R0O
D: O DRG. NO. 4-V-MISC-90271 R11
ELECTRIC COLOUR SHADE B BLUE (RAL5012) ENAMEL O .......
ACTUATOR SHAFT RPM BIDDER TO SPECIFY
OLR SET VALUE BIDDER TO SPECIFY
STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY
NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY
415 VAC210% 3PH,50Hz+5%,3 wire , 10 %
@ PWR SUPP TO MTR I STARTER (ABSOLUTE) COMBINED VOLTAGE & FREQUENCY
VARIATIONS

TO BE DERIVED FROM THE POWER SUPPLY TO

@ CONTROL VOLTAGE REQUIREMENT THE STARTER O 230 V AC B 110 V AC

OiP65 MWIP67FOROUTDOOR O FLAME

PROOF

1 ENCLOSURE GLASS OF MOTOR ® IP 55 FOR INDOOR, TOTALLY ENCL, SELF
VENTILATED.
O CLASS-B W CLASS WiTH

@ INSULATION CLASS

TEMPERATURE RISE LIMITED TO CLASS-B




FORM NO. PEM-8666-0

SPECIFICATION NO
SPECIFICATION VOLUME
FOR SECTION
MOTORISED VALVE ACTUATOR
REV. NO. DATE:
SHEET OF 3
Data SheetA & B
DATA SHEET-A DATA SHEET-B

(TO BE FILLED BY PURCHASER)

(TO BE FILLED-UP BY BIDDER)

@ WINDING TEMP PROTECTION

B THERMOSTAT (3 Nos.,1 IN EACH PHASE)
o

SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION

REQUIRED

INTEGRAL STARTER

W REQUIRED 0O NOT REQUIRED

TYPE OF SWITCHING DEVICE

B CONTACTORS O THYRISTORS

TYPE

B CONVENTIONAL O SMART (NON-INTRUSIVE)

IF SMART

a) SERIAL LINK INTERFACE

O INTEGRAL 0 FIELD MOUNTED

b) SERIAL LINK PROTOCOL

O FOUNDATION FIELD-BUS O PROFHBUS
QO TCP/IP 0

¢) SERIAL LINK MEDIA g B\‘FWCSTED PAIR Cu-CBL [ CO-AXIAL Cu-CBL
d) HAND HELD PROGRAMMER O REQUIRED O NOT REQUIRED
) MASTER STATION O REQUIRED O NOT REQUIRED
INTEGRAL f) MASTER STN INTRFACE WITH DCS | 0 MODBUS o TCPP
STARTER g) DETAILS OF SPECIAL CABLE 0 ENCLOSED O NOT REQUIRED
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN / CLOSE PB B REQUIRED O NOT REQUIRED
STOP PB MREQUIRED O NOT REQUIRED
INDICATING LAMPS M REQUIRED 0 NOT REQUIRED
LOCAL REMOTE S/S W REQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING | B REQUIRED 0 NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
INTEGRAL STARTER DISTURBED THERMOSTAT OPERATED, CONT [POWER
SIGNAL SUPPLY FAILED, SIS IN LOGAL, TORQUE SWITCH
OPTD. MID WAY)
INTERPOSING RELAYS REQUIRED
INTERPOSING RELAY (QUANTITY) W 2 NOs. 003 NOs.
L"g&":'os'”e DRIVING VOLTAGE (1205-24VDC W24 VDC
{Apd;cable for DRIVING CURRENT O 125mA MAX m] mA MAX
W ) LOAD RESISTANCE e i
COIL BURDEN 25VA
MECHANICAL LATCHING DEVICE REQUIRED(REFER NOTE-5)
MFR & MODEL NO. BIDDER TO SPECIFY
;‘0":1%”"5 OPEN / CLOSE W1No. O2Nos. / M1No. [2Nos
(NO[ App[icable CONTACT TYPE ZNO + 2ZNC
for Smaﬂ RATING 5A 240V AC AND 0.5A 220V DC
Al:“lﬂtor) ENCLOSURE IP 55
CALIBRATED KNOBS(OPENACLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
ACCURACY +3% OF SET VALUE
T MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN : INT : CLOSE gl 2Nos. (ADJ) | e l l
(Not Applicable ["contact Tvpe 2NO + 2NC
i’:g::g:; RATING (AC / DC) 5A 240V AC AND 0.5A220V DC
ENCLOSURE CLASS IP 55




FORM NO. PEM-8666-0

SPECIFICATION NO.:
= P
T SPECIFICATION VOLUME
FOR SECTION
MOTORISED VALVE ACTUATOR
REV. NO. DATE:
SHEET OF 3
Data SheetA & B
DATA SHEET-A DATA SHEET-8
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
:l?lfjmo" TRANSMITTER {For inching B REQUIRED 01 NOT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY
O] ELECTRONIC (2 WIRE) R/l CONVERTER
POSITION TYPE
TRANBMFEIER B ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY B 24V DC Dricin
QUTPUT B 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE
il @ POWER SUPPLY
@ RATING
MOTOR TERMINAL BOX REQUIRED
ACTUATOR TERMINAL BOX REQUIRED
TERMINAL ENCL CLASS MTR T.B./ACTUATORTB. | 0 IP65 MIP-67...... DPEs  MIP-67.....
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(S PIN) B REQUIRED O NOT REQUIRED
(ADDITIONAL 1 NO. FOR PoT) = 1NO. B 1 NO. ADDITIONAL FOR PoT
@ POWER CABLE GLAND SIZE:
@ SPACE HEATER CABLE GLAND SIZE:
CABLE GLANDS
OTHER CONTROL CABLE GLANDS-1 O 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
OTHER CONTROL GABLE GLANDS-2 QUANTITY & SIZE :
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Ka.
NOTES
L 1 SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DEUVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2, CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH!

15-9334, 152147, 15-2148, |S-225, 15-2959, 15-4891 AND 154722

3 TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF S0 DEGC.

4, CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

5, THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.

THE LATCHING DEVICE SHALL UNLATCH AS SCON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE,

THE TORQUE SWITCHES

SHALL BE BYPASSED BY END-POSITION UMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION. THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMEBER OF LUIMIT SWITCHES SPECIFIED ELSEWHERE.

L THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL
NAME NAME
SIGNATURE SIGNATURE
DATE DATE
NOTES" = TO BE FILLED BY MPL (LEADAGENCY).  @= TO BE FILLED BY ES
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FORM NO. PEM-£666-0

SPECIFICATION NO.:
T DATA SHEET FOR ;g;:;‘)i
RE GAUGE
PRESSURE / DIFFERENTIAL PRESSURE GAUG REV.NO. [BATE
SHEET OF 2
Data Sheet No.. PE-DC-999-145-1026-A
TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL
PRESSURE GAUGE TO BE FILLED-UP /CONFIRMED
BY BIDDER
(TO BE FILLED BY PURCHASER)
GENERAL MANUFACTURER
MODEL NUMBER
0 BOURDON [ DIAPHRAGM
TECHNICAL SENSING ELEMENT (BOURDON FOR HIGH PRESS AND DIAPHRAGM
FOR LOW PRESS APPLICATION)
SENSING ELEMENT — AIS| 316 SS
MATERIAL MOVEMENT — AIS! 304 SS
CASING-M DIECASTAL O SS
CLASS: MIP-55 [IP-65 [JEXPLPROOF
ENGLOSLIRE PAINT: B ENAMEL O EPOXY
SIZE: 150 MM
AL COLOR: WHITE NUMERALS: BLACK
SCALE: LINEAR, 270° ARC GRADUATED IN
METRIC UNITS
CASE COLOUR : BLACK
SPAN/ ZERO ADJUSTMENT INT. MICRO SCREW
SHOULD COVER 125% OF OPRATING
RANGE SELECTION PARAMETER
OVER RANGE PROTECTION 1.5 TIMES OF FSD
BLOW OUT DISC REQUIRED
SWITCHING FACILITY (IF APPLICABLE) | NOT REQUIRED
TYPE O MICRO SWITCH O OTHER
NO. / TYPE OF CONTACTS 2 NOS, SPDT
CONTACT RATING 5A 230V AC, 0.25A 220V DC
SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE
REPEATABILITY + 1% OF FSR
POWER SUPPLY 0 230V AC O 110V AC
PERFORMANCE | ACCURACY + 1% OR BETTER OF FULL SCALE DEFLECTION
OM20x1.5(M) B¥W NPT (M) [O% NPT(F)
CONNECTION PROCESS O OTHER
LOCATION BOTTOM
ACCESSORIES NAME PLATE / METAL TAG SS
SIPHON FOR STEAM, SNUBBER FOR PUMP
SR DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR
CORROSSIVE, OIL SERVICES and SLURRY
APPLICATION TO BE PROVIDED
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
REQUIREMENT INSTRUMENT LIST SERVICE, DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY CHECK LIST FOR PG/DPG REFER CHECK LIST NO PE-CL-999-145-] 026-0

REQUIREMENT




FORM NO. PEM-E686-0

CHECK LIST FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO.

DATE:

SHEET

2

OF 2

Data Sheet No.: PE-CL-999-145-1026-0

SL TESTS/CHECKS QUANTM REFERENCE DOC. AGEN REMARKS
NO OF CHECK ACCEPTANCE NORMS CY
P [wlV
10 CHECK FOR
11 DIAL SIZE 100% ‘M Jc]C
1.2 MODEL NO/TAG NO 100% M [c]c
1.3 RANGE/SCALE 100% M [Cc]cC
1.4 END CONNECTION 100% M |[C|C
15 SWITCH CONTACT 100% M |[C|C
RATING & NOS
20 CALIBRATION
21 ACCURACY 100% M |C|B
. MFR TO
22 REPEATABILITY 100% M |[C|B
CARRY OUT
(FOR SWITCH) FOUTINE
2.3 SET POINT ADJUSTMENT 100% M |C|C
FOR SWITCH APPROVED Tgos‘*l mEN
3.0 (T)I\EngR PRESSURE & LEAK 100% TECHINCAL M[ClC | pamL
40 OPERATION OF PR. RELEIF ONE REQUIREMENTIOATA o Gl [ CORELATION
SHEET ARE NOT
DEVICE PER AVAILABLE
5.0 REVIEW OF T.C. FOR MATERIAL OF— COMPLIANCE
TO BE
5.1 SENSOR - |- | B | PROVIDED
5.2 MOVEMENT FORLOT - - 1B
5.3 PROCESS CONNECTION = =B
5.4 HOUSING = [« |8
6.0 REVIEW OF T.C. FOR TYPE TEST == B
DEGREE OF PROTECTION
70 REVIEW OF T.C. FOR ONE PER = ||= 1B
CONTACT RATING OF TYPE
SWITCH
8.0 ACCESSORIES AS 100% M |C|C
APPLICABLE
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.




FORM NO. PEM-8666-0

SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER T
REV. NO. DATE:
. SHEET 1 OF 3
FAGNO. covensivmsis QW sossnmssmsnens Data Sheet No.: PES-145-01-DS1- o
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
. (TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
TRANSMITTER OF MICROPROCESSOR
TECHNICAL TYPE BASED 2 WIRE TYPE ,HART PROTOCOL
COMPATIBLE
TRANSMITTER MEASUREMENT 0 PRESSURE I DiFF. PRESSURE
SIGNAL 4-20MA DC (ANALOG) along WITH
OUTPUT RANGE SUPERIMPQSED DIGITAL SIGNAL (BASED
ON HART PROTOCOL )
10:1 FOR VACUUM /VERY LOW PRESSURE
TURN DOWN RATIO APPLICATION
30:1 FOR OTHER APPLICATION
ACCURACY +0.1% OF CALIBRATED SPAN(MINIMUM)
+0.1% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE UPTO AND
INCLUDING 70 Kg/cm2
STABILITY

+ 0.25% OF CALIBRATED SPAN FOR 8
MONTHS FOR RANGE MORE THAN 70

LOAD IMPEDANCE

500 OHM (MIN)

RESPONSE TIME (TIME TAKEN FROM
CHANGE IN PHY SICAL PARAMETER
INPUT CHANGE TO TRANSMITTER ,
OUTPUT REACHING 63.2 % OF IT'S

TOTAL CHANGE INCLUDING THAT TIME)

100 ms OR BETTER

| HOUSING

IP 55(with corrosion resistance epoxy coating)

OVER PRESSURE 150 % OF MAX OPERATING PRESSURE
CONNECTION (ELECTRICAL) PLUG & SOCKET TYPE

17, 150# RF
PROCESS CONNECTION

ZERO DRIFT & SPAN DRIFT

+/- 0.015 PER DEG C AT AT MAX SPAN
+/-0.11 PER DEG C AT AT MAX SPAN

CONTINOUS TEMPER PROOF,REMOTE AS
WELL AS ADJUSTABLY MANUAL FROM

SPAN & ZERO INSTRUMENT WITH ZERO SUPPRESSION &
ELEVATION FACILITY
DAIGNOSTICS SELF INDICATING FEATURE

POWER SUPPLY

24 VDC + 10%




FORM NO. PEM-£666-0

SPECIFICATION NO.:

VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | DATE:
SHEET 2 OF 3

TAGNO. ..o Oy,
Data Sheet A & B

Data Sheet No.: PES-145-01-DS1- Al

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
({TO BE FILLED-UP BY BIDDER)

ADJUSTMENT/CALIBRATION/MAINTENANCE | HAND HELD CALIBRATOR/HART .

TRANSMITTER

DIAPHRAGM SEAL,PULSATIONS
DAMPENERS,SYPHON ETC AS REQUIRED
BY SERVICE & OPERATING CONDITION, 2
VALVE MANIFOLD FOR ABSOLUTE
ACCESSORIES PRESSURE TRANSMITTER (3 -VALVE
MANIFOLD FOR GAUGE /VACUUM
PRESSURE TRANSMITTER JAND 5 VALVE
MANYFOLD FOR DP /LEVELFLOW




FORM NO. PEM-6656-0

CHECK LIST FOR

| SPECIFICATION NO.:

=7 PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER |-(OLINE
i Packa
(Mechanical Auxiliary Packages) REV.NO. | e
SHEET OF 1

Data Sheet No.. PE-CL-999-1451026-0

sL TESTS/CHECKS QUANTM OF REFERENCE AGENCY REMARKS
NO CHECK poC.
ACCEPTANCE MIiC|B
NORMS
1.0 CHECKS FOR VISULA, SEE NOTE-1 P [W[V
MODEL TAG NO. BELOW
20 PROCESS CONNECTION ~do- P W[V
30 ACCURACY -do- W[V
MFRTO
20 REPEATEABILITY -do- P W[V | CARRYOUT
APPROVED ROUTINE
50 HYSTERISIS -do- TECHINCAL P W[V TEST ON
6.0 EFFECT OF TEMP do- gﬁ?f';fgém’ P (W[ V :AT;ER"T'A".’_EN
VARIATION ON ACCURACY ol
7.0 SPAN /ZERO ADJUSTMENT ONE/TYPE P (W|V | ARENOT
AVAILABLE
MFR'S
8.0 EFFECT OF SUPPLY ONE/TYPE P W[V | COMPLIANCE
VOLTAGE VARIATION 10 BE
9.0 HIGH PRESSURE TEST SEE NOTE-1 P |w| v | PROVIDED
BELOW
100 | BURN INTEST ONE/TYPE P [W[V
110 | DEGREE OF PROTECTION ONE/TYPE P W[V
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

QUANTUM OF CHECK SHALL BE AS BELOW

100 % - BY MANUFACTURER

RANDOM FOR EACH TYPE - BY BHEL & CUSTOMER

MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN THE
ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.
IN CASE OF IMPORTED ITEMS CONTRACTORS SHALL REVIEW TC's AND NOT INSPECT.

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.




| DATE : 04.02.2013

,_ TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 387/388-165-N001
Jroz FOR VOLUME: 1B
H”tl CONDENSER ON LOAD TUBE CLEANING SECTION: D
SYSTEMS (COLTCS) REV.NO. 0
SHEET 1of 1

LIST OF SUBVENDORS
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11

MOTORS LV~ E1027 BHARAT BIJLEE LTD. PB NO 7011,MILAP NIKETAN  4th FLR 8-A
BAHADUR SHAH ZAFAR MARG,N.DELHI-110002 3354613,3319694

MOTORS LV~ €02 CROMPTON GREAVES VANDHANA BUILDING 11, TOLSTOY MARG
NEW DELHI-110001 3730445,3721534

MOTORSLV ~ A24  ASEA BROWN BOVERI IST FLOOR,QUTUB HOTEL SHAHID JEET
SINGH MARG NEW DELHI-110016 6856205,206,208

MOTORSLV  KO1 KIRLOSKAR ELECTRIC COLTD. P.O.BOX 5555 MALLESWARAM WEST
BANGALORE 560055  3322111,3322771

MOTORSLV  A35 NGEF BANK OF BARODA BDG PBNO.633,16,SANSAD MARG NEW
DELHI-110001 3320893,3328983

MOTORS LV~ SO1 SIEMENS 4A, RING ROAD I.P. ESTATE NEW DELH] 110002
3318144,3317152

MOTORSLV  MO1 MARATHON 708, EROS APARTMENT 56, NEHRU PLACE NEW DELHI-
110019 1146519440

MOTORSLV  A35  GE-POWER 150 AIRPORT ROAD BANGALORE-560017
5263671,5268413

MOTORS LV~ E1115 RAJINDRA ELECT INDUSTRIES 14 SHAH IND.ESTATE = VEERA DESAI
RD,ANDHERI(W) MUMBAI-400053 6367943,6367944

MOTORS LV  LO4 LAXMI HYDRAULICS PVT. LTD  129/130, INDUSTRIAL ESTATE PATIL
NAGAR, HOTGI ROAD SOLAPUR-413003, MAHARASHTRA






