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proposal, the provisions made to this effect. Method of measurement for all
air leakage test and power consumption test proposed by thé Bidder shall be
clearly indicated in his offer, and shall be subject to Owners approval.

1.5.6 Performance/ Acceptance Test for Steam turbine genegator

(a)

(b)

(d

1.5.7

Performance test for the turbine generator get will be conducted in
accordance with the latest edition of ASME PTC-6.

Power consumed by the auxiliaries fmentioned which is to be
deducted from electrical power generated, shall be measured during
the performance/ Acceptance Test. erever the measurement is
not possible, design values of power consumption by an
auxiliary shall be considered.

Corrections to the test results for steam turbine shall be applied as
per the correction curveg provided. When the system is
properly isolated for a performance test, the unaccounted leakages
should not be more than ()/1% of the design throttle flow at that load.
However, during the test, if it is found that the unaccounted for
leakage is more than (.1% of design throttle flow at that load, then
heat rate will be incrgased by an amount equal to half the difference
between actual counted for leakage expressed as percentage of
design throttle floy at that load and 0.1% (allowed by the code).

The tests shall be arranged in a manner that the normal unit
operation is not disrupted. Duplicate test runs shall be performed at
100% TMCR/and 80 % TMCR loads. The results of corrected heat rate
shall agre¢/within 0.25%. If they differ by more than 0.25%, third test
shall be at the same point. The corrected result of any one of the
three tgst runs, which deviates from the corrected averaged result
of all the runs by more than 0.25%, shall be eliminated; otherwise the
results of all the three tests runs shall be accepted.
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1.5.8

1:5:9

1.5.10

1.6

(@)  Condenser pressure shall be measured at 300 mm abovg the top row
of tubes under VWO conditions, 1% make-up and degign C.W. flow
& design temperature. The condenser pressure shall be measured
with a vacuum grid utilizing ASME basket tips. The grid is fitted at
300 mm above top row of condenser tubes.

(b)  Combined pressure drop in condenser tube/ water box and inlet and
outlet piping shall be measured in betyeen intake and discharge
point of the C.W. system with cleanlingss factor of 0.9 and COLTCS
in service.

Performance test for Feed Water Heaterg'and Drain Cooler

Performance test for feed water heaters shall be conducted in accordance
with the latest edition of ASME P

Performance test for Deaerat

Performance test for deaefator shall be conducted in accordance with the
latest edition of ASME P1C-12.3.

For Balance of plant
For the Balance of plant equipment, performance test shall be conducted as
per the relevant codes. The results of the shop test shall be used wherever

applicable as the base for conducting the test.

TEST INTERRUPTIONS

In the event of a test interruption resulting from an Event of Force Majeure
or Employer-Caused-Delay, contractor shall be entitled to relief as provided
in the contract, provided that (except for certain interruptions of a
Availability Test as specified below), the interrupted Performance test must
be started again and test data that were collected during the interrupted test
must be ignored.

In the event of test interruptions as a result of Force Majeure or Employer-
Caused-Delay during Availability test the test shall not be deemed a
successful Performance Test where
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(@)  The total cumulative interrupted time during the test is more than
twenty-four (24) hours

(b)  The total number of interruptions during the test is more than four

(4)

Except as provided above, the test resulting from Force Majeure or
Employer-Caused-Delay shall be extended by an amount equal to the
length of the interruptions, including time to return to steady-state
operation. The test data for the period of interruptions shall be excluded
from analysis and the test data that were collected both before and after the
interruptions shall be included in the analysis.

TEST REPORTS

The contractor shall prepare test reports for the Availability Test, Efficiency
Test, Capacity Test and the Emissions Test in which the methods followed,
instrument readings, graphs, observations, final results obtained etc shall be
recorded.

Amount of Liquidated Damages (LD) applicable for Category-I guarantees
shall be as stipulated in Volume I.

The contractor shall also prepare Heat Balance Diagrams and Correction
curves for all tests.

The contractor shall also furnish detail information about:
(a)  Start up trials of the equipments

(b)  Initial trial of total system

(c) Trial operation

(d)  Procedure for performance guarantee/ acceptance tests.
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6.0

5.3

Maharashtra State Power Generation Co. Ltd.
Bhusawal Thermal Power Station Project
Bhusawal, Dist. Jalgaon (MS)

Pin - 425307

The contractor shall be entirely responsible fopfiecessary follow up and
tor clearing the equipments/materials fr Custom Authorities and
turther transportation and receipts of same at the site well within the
stipulated time so as to complete theproject as per the Work Completion
Schedule. The Owner shall not eptertain any claim(s) from the Contractor
in respect of Penalty/Liqujdated Damage for delay in clearing the
material, extension in ork Completion Schedule etc. Further, the
Contractor should noté that in case any claim is received from the
concerned authorify in this regard and the owner is required to pay any
amount on this” account then the same shall be recovered from the

he Owner shall not be liable in any way for the same.

Liquidated Damages:

6.1

6.2

6.3

Further to the provisions under Clause No. 30, section - 2, volume - I of
the contract, the rates of Liquidated Damages shall be as under:

Liquidated Damages for Delay in Completion:

6.2.1 For delay in completion of the works of the unit with respect to the
Contractual work completion period shall be levied at the rate of
INR 22,500,000/- (In words INR Twenty Two Millions and Five

Hundred Thousands only) per day or part thereof.

Liquidated Damages For failure to meet Performance Guarantees: The
rates of Liquidated Damages to meet /demonstrate the various
Guaranteed Particulars offered by the bidder shall be as under:

Sr. | Variation Factor Rate of Liquidated
No. Damages

1. Heat Rate: Increase in gross turbine cycle | INR 60,000,000/
heat rate in kCal /kWh under rated steam | (INR Sixty Millions
conditions at 76 mm of Hg (back pressure) | only) per Kcal/kWh
with zero make up at 100% unit load at
generator terminals with respect to
guaranteed heat rate as per Schedule - 7.
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Sr.

Variation Factor

Rate of Liquidated
Damages

Deficiency in Steam Generator Efficienc
Efficiency shorttall of Steam Generatorin %

age at 100% TMCR at r: conditions with
aranteed efficiency as per

- 0,000,000/-

(INR One Hundred
Fitty Millions only)
per 0.1%

Auxiliary Power Consumption: Total
auxiliary power consumption of all
auxiliaries (as listed below) at 660 MW load
with Zero make up, 76mm of Hg back
pressure and 100% unit load with respect
to the guaranteed Auxiliary Consumption
as per Schedule - 7.

INR 450,000/- (INR
Four Hundred Fifty
Thousand Only) per
JWR KW

Suspended Particulate Matter (SPM):
Increase by every 5 mg/Nm3 or part there
of in Suspended Particulate Matter (SPM)
level with respect to guaranteed SPM Level
as per Schedule - 7. Rejection of the plant if
SPM level is more than 50 mg/Nm3

INR

33,500,000/ -

INR 60,000,000/ -
(INR Sixty Millions
only)

mpared to 660 MW

INR 180,000/- (INR
One Hundred
Eighty Thousands)
per KW

Total Guaranteed Auxiliary Power Consumption’ shall mean the sum of
total electrical power consumed by the running equipments/auxiliaries
(excluding standby equipments/ auxiliaries) of the following auxiliaries
covered under the scope of the project when the individual plant/ system
is operated at full load/capacity/design capacity. In case of system not
working continuously, the applicable factor, as indicated, shall be
considered. Auxiliaries to be considered for the purpose of calculation of
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Auxiliary Power Consumption and their multiplication factor shall be as

under:
Sr. | Auxiliary Multiplication
No. tactor
; Boiler Feed Pumps 1.00 /

2. Condensate Extraction Pumps 1 .09/
3. Turbine Generator Control System Pump /]./00
4, Vacuum Pump / 1.00
5. Excitation Losses (in case of static 93741011 1.00
system with rectifier transformer.
6. Electro Static Precipitators / 1.00
7. Induced Draft (ID) Fans / 1.00
8. Forced Draft (FD) Fans / 1.00
9. Primary Air (PA) Fans 1.00
10. | Coal Pulverisers (Coal yfﬁ]s) 1.00
11. | Seal Air Fans / 1.00
12. | Air Heaters / 1.00
13. | Coal Feeders/ 1.00
14. | CWand /C‘W Pumps 1.00
15. Coa]/b‘énd]jng System 0.33
16. Aa'{ Handling System 0.45
17. | Ventilation System 1.00
18. | Compressed Air System 0.70

231



3063534
Line

3063534
Line


MAHARASHTRA STATE POWER GENERATION CO. LTD.

Volume: I

BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1

Section: 3

REV: 00

SPECIAL TERMS & CONDITIONS OF THE CONTRACT

Page: 327

Sr. | Auxiliary Multiplieation
No. factet
19. Pre Water Treatment Plant 0.90
20. Post Water Treatment Plant 0.90
21. Effluent Treatment Plant 0.60
22. | Lighting 0.60
23. Transtormet Losses (Generator Transtormer, | 1.00
Unit Atuxiliary Transformer, Station Transformer
arid all other transformers included in the scope
/ of contract)
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SPECIFICATION No: PE-TS-415-554-A001

H”fl ON SYS SECTION : |
VENTILATION SYSTEM
TECHNICAL SPECIFICATION SUB-SECTION : C-3
(ELECTRICAL PORTION) REV. 00
SECTION: |

SUB-SECTION: C-3

TECHNICAL SPECIFICATION (ELECTRICAL PORTION)
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TITLE: SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION SECTION: C
FOR REV NO. : 00 DATE: 17/08/2019
VENTILATION SYSTEM SHEET: 1 OF 2

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER

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

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

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

d) Electrical load requirement for VENTILATION SYSTEM.

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

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

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

h) Motor shall meet minimum requirement of motor specification.

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

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

k) Technical requirements shall be as per specifications listed in Clause 4.1, 4.2, 4.3,
44 45,46,4.7 &4.8 below.

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

Refer “Electrical Scope between BHEL and Vendor”.

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

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

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

ELECTRICAL EQUIPMENT SPECIFICATION SECTION: C
FOR REV NO. : 00 DATE: 17/08/2019
VENTILATION SYSTEM SHEET: 2 OF 2

4.0 LIST OF ENCLOSURES

41 Electrical scope between BHEL & vendor (Annexure-A).

4.2 Technical specification for Motors DG/BSL U-6/2011/T-1

43 Data Sheet- A along with Annexure-|.

44 Conduits and pipes specification & constructional details of cables.
45 Load data format (Annexure-B).

4.6 BHEL cable listing format (Annexure —II)

4.7 Explanatory notes for cable routing

4.8 Quality Plan
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1.0 SCOPE
1.1 This section covers the general requirements of the drive motors for

power station auxiliary equipment.

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

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

2.0 STANDARDS

2.1 All motors shall conform to the latest applicable IS, IEC and CBIP

Standards/ Publications except when otherwise stated herein or in the
driven equipment specification.

2.2 Major standards, which shall be followed, are listed below other applicable
Indian Standards for any component part even if not covered in the
listed standards shall also be followed
(a) IS-325

(b) 1512615

(c) IEC-34
3.0 SERVICE CONDITIONS
3.1 The motors will be installed in hot, humid and tropical atmosphere, highly

polluted at places with coal dust and/or fly ash canopy to be provided to
all outdoor install motors.

3.2 Unless otherwise noted, electrical equipment/system design shall be based
on the service conditions and auxiliary power supply given in the annexure
to this specification.
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3.3 For motor installed outdoor and exposed to direct sunrays, the effect of
solar heat shall be considered in the determination of the design ambient
temperature

4.0 TYPE AND RATING

4.1 A.C. MOTORS

4.1.1 Motors shall be general purpose, constant speed, squirrel cage, three

phase, induction type.

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

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

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

4.1.5 All LT motors used in this project are proposed to be energy efficient type
suitable for |[E3 efficiency rating.

4.1.6 The motor name plate rating shall have at least 10% margin over the input
power requirement of the HT driven equipment and 15% for LT driven
equipments at rated duty point.

4.1.7 Motors located in hazardous area shall be flame proof type.

4.2 D.C. MOTORS

4.2.1 D.C. Motor provided for emergency service shall be shunt/compound
wound type.

4.2.2 Motor shall be sized for operation with fixed resistance starter for

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

4.3 For equipment installed outdoor and exposed to direct sun rays, the effect
of solar heat shall be considered in determining the design ambient
temperature.

5.0 PERFORMANCE

5.1 RUNNING REQUIREMENTS

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

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

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

5.1.4 Motor shall not be stalled if the supply voltage drops to 70% of the rated
voltage for 2 seconds duration.

5.2 STARTING REQUIREMENTS
Motor shall be designed for direct online starting at full voltage. Starting
current shall not exceed 6 times full load current for all auxiliaries except
boiler feed pump where the starting current shall be limited to 4.5
times. No further tolerances are applicable on starting current specified
above for HT motors

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

522 Motor shall start with rated load and accelerate to full speed with 80% rated

voltage at motor terminal except BFP motor. In case of BFP motor, it shall
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be 75% rated voltage. Minimum starting requirement for mill motor
(double cage) shall be 85% rated voltage at motor terminals.

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

Cranking motor shall be capable of six equally spread starts per hour, three
starts in quick succession from cold condition and one restart from
hot condition. The coal conveyor and crusher motors shall be suitable for 3
consecutive hot starts with maximum 20 starts per day.

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

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

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

5.3 STRESS DURING BUS TRANSFER.

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

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

5.4 LOCKED ROTOR WITHSTAND TIME

54.1 The locked rotor withstand time under hot condition at 110% rated
voltage shall be more than motor starting time by at least 2.5 seconds
for motors up to 20 seconds starting time and by 5 seconds for motor
with more than 20 seconds starting time.
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5.4.2 Starting time mentioned above is at minimum permissible voltage of 80%

543

6.0

6.1

6.2

6.2.1

6.2.2

6.3

6.3.1

6.3.2

6.3.3

rated voltage.

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

SPECIFIC REQUIREMENTS

ENCLOSURE

All indoor motor enclosures shall conform to the degree of protection IP-55
unless otherwise specified and outdoor motor enclosure shall confirm to
degree of IPW-55.Motor for outdoor or semi-outdoor service shall be of
weather-proof construction.

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

COOLING

The motor shall be self ventilated type, either totally enclosed fan
cooled (TEFCQ) or closed air circuit air- cooled (CACA).

In case water cooling is required for very large motors, prior approval of

the customer is to be obtained before proceeding ahead with design &
manufacture.

WINDING AND INSULATION

All insulated winding shall be of copper.

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

Windings shall be impregnated to make them non-hygroscopic and oil
resistant.
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6.4 TROPICAL PROTECTION
6.4.1 All motors shall have fungus protection involving special treatment of

insulation and metal against fungus, insects and corrosion.

6.4.2 All fittings and hardwares shall be corrosion resistant.
6.5 BEARINGS
6.5.1 Motor shall be provided with antifriction bearings, unless sleeve bearings

are required by the motor application.

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

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

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

6.5.5 Grease lubricated bearings shall be prelubricated and shall have provisions
for in-service positive lubrication with drains to guard against over
lubrication.

6.5.6 Oiled bearing shall have an integral self cooled oil reservoir with oil

ring inspection ports, oil sight glass with oil level marked for standstill and
running conditions and oil fill and drain plugs.

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

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

6.5.9 Bearings shall be insulated as required to prevent shaft current and
resultant bearing damage.
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6.6 NOISE & VIBRATION

6.6.1 The noise level shall be as per statutory acceptance (IS/IEC).
6.6.2 The peak amplitude of the vibration shall be within IS/IEC specified limits.

6.7 MOTOR TERMINAL BOX

6.7.1 Motor terminal box shall be phase segregated (PSTB) type and located in
accordance with Indian Standards clearing the motor base- plate/
foundation.

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

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

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

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

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

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

6.7.8 For 11kV and 3.3kV motor, the terminal box shall be phase-segregated type.
The neutral leads shall be brought out in a separate terminal box (not

necessarily phase segregated type) with shorting links for star connection.

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

6.7.10 The gland plate for single core cable shall be non-magnetic type.
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6.7.11 Due to any reason, if the terminal box is found to be not suitable for the

approved cable size for either HT /LT motors, then the bidder shall arrange
necessary adopter box to facilitate the termination of cables. The adopter
box shall be of the same short circuit rating and specifications as the main
terminal box. The adopter box shall be located as near as possible to the
main terminal box. The interconnecting cabling between adopter box and
main terminal box along with providing suitable cable glands and
termination kits as applicable shall also be done by the bidder.

6.8 GROUNDING

6.8.1 The frame of each motor shall be provided with two separate and distinct
grounding pads complete with tapped hole, GS bolts and washer

6.8.2 The grounding connection shall be suitable for accommodation of ground
conductors as follows :

Motor above 90 kW : 75x 10 mm GS Flat

Motor above 30 kW up to 90 : 50 x 6 mm GS Flat
kW

Motor above 5 kW up to 30 : 25x6 mm GS Flat

kW

Motor up to 5 kW : 8SWG GS Wire
6.8.3 The cable terminal box shall have a separate grounding pad
6.9 RATING PLATE

In addition to the minimum information required by IS, the following
information shall be shown on motor rating plate:

(@  Temperature rise in Deg.C under rated condition and method of
measurement.

(b)  Degree of protection.
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6.10

6.10.1

6.10.2

7.0

7.1

7.2

7.2.1

7.2.2

7.3

7.3.1

(c)  Bearing identification no. and recommended lubricant.
(d)  Location of insulated bearings.

CONSTRUCTION

Stator Core

The Stator Core Lamination shall be made of high-grade silicon/magnetic
steel sheet varnished on both sides and pressed to form rigid core.

Rotor

The rotor construction shall be such that in case of dislodging of the rotor
bar from the end ring, it should not come out and hit the stator core/stator
winding and damage.

ACCESSORIES

GENERAL

Accessories shall be furnished, as listed below, or if otherwise required
by driven equipment specification or application

SPACE HEATER

Motor of rating 30 kW and above shall be provided with space heaters,
suitably located for easy removal or replacement.

The space heater shall be rated 240 V, 1 phase 50 Hz and sized to maintain
the motor internal temperature above dew point when the motor is idle.

TEMPERATURE DETECTORS

All 11kV and 3.3kV motors shall be provided with twelve (12) nos.
Simplex type winding temperature detectors, four (4) nos. per phase.
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1.32 11kV and 3.3kV motor bearing shall be provided with duplex type

7.3.3

7.3.4

7.3.5

7.4

7.4.1

7.4.2

7.4.3

7.9

7.5.1

temperature detectors.

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

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

Five numbers of Temperature detectors / thermisters shall be provided
for LT. Motors above 90 kW (3 nos. Winding temperatures & 2 nos.

bearing temperatures).

INDICATOR/SWITCH

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

(@)  11kV and 3.3kV motor bearing temperature

(b) Hot and cold air temperature of the closed air circuit for
CACA and CACW motor

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

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

CURRENT TRANSFORMER FOR DIFFERENTIAL PROTECTION

Motor 1000 KW and above shall be provided with three differential
current transformers mounted over the neutral leads within the
enclosure. Loose 3 nos. CT for mounting on switchgear side shall be in
bidder’s scope.
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1.5.2 The arrangement shall be such as to permit easy access for C.T.

7.6

7.6.1

7.6.2

7.7

7.8

7.9

7.10

8.0

8.1

testing and replacement. Current transformer characteristics shall match
Owner's requirements to be intimated later.

ACCESSORY TERMINAL BOX

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

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

DRAIN PLUG

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

LIFTING PROVISIONS

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

DOWEL PINS

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

PAINTING

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

TESTS

ROUTINE AND TYPE TEST:
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8.1.1

8.1.2

Tests are to be conducted for HT and LT motors 60kW and above in
presence of Mahagenco representative and contractor as per IS: 325 and
required copies of test certificates are to be furnished for approval and
despatch clearance. In addition, following tests shall have to be carried out
on the motors in presence of MAHAGENCO representative & contractor on
LT & HT motors. For Motors below 60kW type and routine test conducted
as per IS325 shall be witnessed by contractor and test certificate shall be

submitted for review of Mahagenco & Dispatch clearance

FOR HT MOTORS:

(@) Impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding
insulation as type test as per IEC-671/1S 14422,1995 test

voltages as under
Voltage rating of motor  Impulse Test Voltage
3.3kV : 18 kV peak

11kV : 49 kV peak

(b)  Tan delta, charging current and dielectric loss measurements on each

phase of motor stator winding as routine test
(c)  Polarization Index Test as per IS:7816 as routine test
(d) Tan delta measurement on coils
(e)  Surge withstand test for inter turn insulation.

(f)  Test to diagnose rotor bar failure during manufacture.

Tests indicated at (d), (e), (f) shall be carried out during manufacture

of the coils and shall be furnished for verification .

FORHT & LT MOTORS:

(@)  Test for suitability of IP55/ IPW- 55 as per IS 4691 as type test. Type
test certificate for first numeral shall be acceptable in lieu to test,
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8.2

provided the test motor is identical to motor being supplied. Second
numeral test shall be carried out on one motor of each type and

rating.

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

identical terminal box within last three years.
(c) Test for noise level as routine test.
(d)  Test for vibration as routine test.

(e)  Overspeed test as type test.

TEST WITNESS:

Test shall be performed in presence of Owner/Purchaser’s representative so
desired by the Owner/Purchaser. The Contractor shall give at lest fifteen
(15) days advance notice of the date when the tests are to be carried out.
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AC & DCMOTOR
DATASHEET — A
SR. ITEM UNIT
NO.
1.0 AUXILIARY POWER
SUPPLY
1.1 H.T. SUPPLY

11kV, 39, 3W, 50 Hz

Motors rated 1000 kW and

non-effectively earthed above
Fault level 44 kA symm
3.3kV, 39, 3W, 50 Hz, Motors above 160 kW and
non-effectively earthed below 1000kW
Fault level 40 kA symm
1.2 L.T. SUPPLY
415V, 30, 3W, 50 Hz Motors below and
effectively earthed including160kW
Fault level 50 kA symm
240V, 19, 2W, 50 Hz Lighting, space heating, A.C.
effectively earthed control & protective devices
1.3 D.C. SUPPLY
220V, 2W, unearthed D.C. alarm, control
& protective devices
Fault level 25* kKA.
Indicative only, the actual value will be decided by the Bidder, after
substantiating the same by calculation
2.0 RANGE OF VARIATION
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SR. ITEM UNIT
NO.
2.1 A.C. SUPPLY:
Voltage +10%
Frequency +5%
Combined Voltage & +10% (absolute sum)
frequency

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

performance

2.2

D.C. SUPPLY

Voltage 198 to 240 Volt
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SPECIFICATION NO. PES-507-27
DOCUMENT TITLE VOLUME 1B
HifH CONDUITS AND PIPES SECTIOR D
‘ REVISION 0 DATE: 27/10/2010
SHEET 2 OF 6
1.0 GENERAL
1.1 This specification covers the manufacture, inspection & testing at vendor's works and delivery to site of conduits,
pipes and their fittings for electrical installation.
20 CODES AND STANDARDS
2.1 The material, constructional features and various processes involved in manufacture shall comply with currently
applicable Indian Standards.
2.2 The following Indian Standards shall be applicable, in general. However if Data Sheet A specifies conformance to
other international standards, the equivalent IEC/BS/other standards shall be considered.
a) 1S:9537 (All Parts) Conduits for electrical installation.
b) 1S:3480 Flexible steel conduits for electrical wiring.
c) 1S:6946 Flexible non-metallic conduits for electrical installation.
d) 1S:1239 Mild steel tubes, tubulars and other wrought steel fittings.
(for size above 63mm dia of rigid conduits)
e) 1S:2667 Fittings for rigid steel conduits for electrical wiring.
f) 1S:3837 Accessories for rigid steel conduits for electrical wiring.
g) 1S:3419 Fittings for rigid non-metallic conduits.
h) 1S:6005 Code of practice for phostating iron & steel.
i) 1S:2629 Recommended practice for hot dip galvanizing on iron and steel.
j) 1S:4759 Specification for hot dip zinc coatings on structural steel and allied
products.
k) 1S:6745 Methods for determination of mass of zinc coating on zinc coated iron
and steel articles.
3.0 DESIGN REQUIREMENTS AND CONSTRUCTIONAL FEATURES
The conduit and conduit accessories shall include conduit plugs & caps, gaskets and box cover etc in addition to
any specific requirement given in Data Sheet A. The diameter of conduits and accessories shall be uniform
throughout the length.
3.1 Rigid Conduits and Fittings
3.1.1  Rigid conduits shall generally conform to the requirements of 1S:9537 (Part | & Part Il). However conduits above

63mm diameter shall conform to the requirements of 1S:1239. Unless specified otherwise in Data Sheet A, all

conduits and pipes shall be of medium duty.
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3.1.2

3.13

3.14

3.1.5

3.16

3.1.7

3.2

3.2.1

322

323

324

325

3.26

3.3

3.3.1

4.0

41

411

41.2

The rigid conduits shall be hot dip galvanized inside and outside. Weight of zinc shall be as per 1S:4759. Conduits
shall be thoroughly cleaned and pretreated, conforming to 1S:6005.

Conduits shall be supplied in approximate length as specified below
a) Rigid Conduits 5 metres
b) Flexible Conduits 10 - 30 metres

Each end of conduit length shall be threaded. The ends of conduits shall be sealed with protective caps to prevent
damage to threaded portions and entrance of moisture and foreign material.

The inside surface of all conduits shall be smooth and suitable for pulling insulated cables and wires without
damage.

Conduit fittings shall be made out of tube or cast to the shape as to match with corresponding conduit sizes and
meet their purpose without any special adjustment.

All fittings shall be screwed type and hot dip galvanized inside and outside.
Flexible Metallic Conduits and Fittings
Flexible metallic conduits shall generally conform to the requirements of 1S:3480.

Flexible conduits shall be made of strip steel which shall be of cold rolled mild steel. The strip shall be of uniform
width and thickness throughout.

The strip shall be electro galvanized to a minimum thickness of 25 microns as specified in 1S:3480. The surface of
the strip shall be thoroughly cleaned before application of protective coating. Pretreatment, before galvanization,
shall conform to 1S:6005.

The strip for making flexible conduit shall be wound tightly and so overlapped in subsequent helicals that no
openings are seen in normal position.

Flexible conduits shall be lead coated for application in high temperature zones, if specifically mentioned in Data
Sheet A.

The conduit shall have uniform diameter throughout its length. The internal surface of all conduits shall be smooth
and suitable for pulling insulated cables and wires without damage.

PVC Conduits

PVC conduits shall generally conform to the requirements of 1S:9537(Part | & Part IlI).

INSPECTION
The following stages of manufacture shall be stage inspected by Purchaser or his duly authorized representative.
Inspection of manufacturing processes such as shearing, punching, bending, welding, galvanizing etc.

Inspection of packing material and procedure.
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413

42

5.0

5.1

5.2

53

Inspection of finished product.

The inspection will be carried out as per agreed quality plan.

TESTING

Rigid Conduits

a)

b)

Acceptance Tests

i)
i)
i)

- as per 1S:9537 Part 1 & 2 upto 63mm OD

- as per 1S:1239 above 63mm OD

Dimension checks
Bending test (below 32mm OD)

Compression test

Special Tests (as acceptance test) as applicable to galvanizing.

Flexible Steel Conduits

a)
)
i
il
v)
V)
b)
PVC Conduits
a)

Acceptance Tests - as per 1S:3480

Dimension checks
Linear breaking test
Test for flexibility
Bend fracture test

crushing test

Special Tests (as acceptance test) as applicable to galvanizing.

Type Tests

vil)

Dimension checks
Bending test
Compression test
Impact test
Collapse test
Resistance test

Resistance to burning

-as per IS : 9537 (Part 1 & 3)
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5.4

5.5

6.0

6.1

7.0

7.1

7.3

viii) Electrical Characteristics
b) Acceptance tests - as per 1S:9537 (Part 1 & 3)
i) Dimension checks

i) Bending test

i) Compression test

iv) Collapse test

V) Resistance to burning
vi) Electrical characteristics

Sampling for the tests shall be done as per applicable standards mentioned above.
The testing shall be carried out as per agreed quality plan.
PACKING

The material shall be packed as per manufacturer’s standard. Packing procedure shall be to the purchaser’s
approval.

DRAWING, DATA AND DOCUMENTS REQUIRED

The following information shall be furnished within two weeks of award of contract, for purchaser’s approval.
a) Manufacturing drawings/details.

b) Recommended Field quality plan covering site handling, storing, laying etc.

C) Final quality plan.

The following information shall be furnished after testing and inspection

Type Test, routine test and special test certificates in bound volume in requisite number.
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DATASHEET A
SPECIFIC TECHNICAL REQUIREMENTS
1.0 APPLICABLE STANDARDS: 1S:9537,1S: 1239, 1S:3480
2.0 RIGID STEEL CONDUITS & STEEL PIPES
a) Material: Cold rolled mild steel to 1S:226
b) Applicable standard
i) Upto 63mm OD: 1S:9537 Part | & I
i) Above 63mm OD: 1S:1239
C) Surface treatment: Hot dip galvanizing inside & outside as per
18:2629
d) Wt. of zinc: as per IS 4759
e) Duty: Medium
f) Fittings: Screw type as per 1S:2667
3.0 FLEXIBLE CONDUITS:
a) Material: Strip steel cold rolled and annealed
b) Standard applicable: IS: 3480
C) Surface treatment: Electro galvanized as per IS: 3480
d) Whether lead coated: YES
e) Minimum thickness: 25 microns
of zinc coating
4.0 PVC CONDUITS
a) Material: PVC
b) Applicable standard: IS: 9537 (Part | & IlI)
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77

Design Calculations For LT Cable Selection & Sizing

1 x 660MW BHUSAWAL T.P.S UNIT-6

CONSTRUCTIONAL DETAILS OF CABLES SELECTED

(A) LT POWER & CONTROL CABLES
S.NO. PARTICULARS DETAILS
LT POWER CABLES LT CONTROL CABLES
1 |REFERENCE STANDARD IS: 7098 -PART -1 IS -1554 PART -1
2 |SYSTEM 415 V AC , 240 V AC & 220V DC 220V DC & 110 V AC
3 |VOLTAGE GRADE 11KV 14 KV
4 |CONDUCTOR
41 |MATERIAL STRANDED COMPACTED PLAIN STRANDED,NON COMPACTED, HIGH
ALUMINIUM CONDUCTOR OF H2 GRADE ~ |CONDUCTIVITY ANNEALED PLAIN COPPER
CLASS 2 / STRANDED
HIGH CONDUCTIVITY ANNEALED PLAIN
COPPER.
42 |REFERENCE STANDARD IS 8130 IS 8130
43 |SHAPE CIRCULAR/ SHAPED CIRCULAR
4.4 |MINIMUM SIZE ALUMUNIUM- 16 SQ.MM.
COPPER- 2.5 5Q. MM, 255Q.MM.
45 |MAXIMUM CONDUCTOR
TEMPERATURE WHEN 0°c 70°C
CARRYING CONTINUOSLY
CURRENT
46 |MAXIMUM CONDUCTOR
TEMPERATURE AT THE . .
TERMINATION OF SHORT 250°C 160°C
CIRCUIT CURRENT
5  |NO. OF CORES 1C,2C,3C,3.5C,4C AS PER CLAUSE 4.2.1
6 |INSULATION EXTRUDED XLPE EXTRUDED HRPVC, TYPE-C
6.1 |REFERENCE STANDARD IS: 7098 -PART -1 IS -5831 & I5-1554 PART-I
7 |CORE IDENTIFICATION BY COLOR CODING AS PER IS: 7098 - i) CONTROL CABLES UPTO 5 CORE- COLOR
PART -1 CODING AS PER IS 1554 (Part-1)
(i) CONTROL CABLES ABOVE 5 CORES- BY
NUMBERING AS PER IS 1554 (Part-1). INSULATION
TO HAVE BLACK COLOR.
8  |INNER SHEATH EXTRUDED HRPVC FRLS TYPE -ST2 FOR | EXTRUDED HRPVC TYPE -ST2 FRLS FOR MULTI
MULTI CORE CABLES. SINGLE CORE CORE CABLES. SINGLE CORE SHALL HAVE NO
SHALL HAVE NO INNER SHEATH. INNER SHEATH.
81 |REFERENCE STANDARD IS: 5831 & 15-7098 PART-| IS: 5831 & 1S-1554 PART |
9  |ARMOUR NON-MAGNETIC HARD DRAWN GS ROUND STEEL WIRE ARMOUR FOR TWIN &
ALUMINIUM ROUND WIRE ARMOUR OF H4 |MULTICORE CABLES
GRADE FOR SINGLE CORE CABLES AND
GS ROUND STEEL WIRE ARMOUR FOR
MUTI- CORE CABLES
91 |REFERENCE STANDARD 1S:3975 & IS 7098 PART | IS 3975 & 1S-1554 PART |
10 |OUTER SHEATH EXTRUDED FRLSH HRPVC TYPE ST2 EXTRUDED FRLSH HRPVC TYPE ST2
101 |REFERENCE STANDARD IS: 5831 & 15-7098 PART-| S: 5831
11 |MARKING
(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES, VOLTAGE GRADE, WORD 'FRLS',
REF. IS, TYPE OF CABLE, TYPE OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY EMBOSSING),
‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing),
(i) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE IN METERS- AT EVERY 1M
(BY EMBOSSING/PRINTING)
12 |CABLE DRUMS
121 |TYPE OF DRUM WOODEN (HEAVY CONSTRUCTION) AS PER IS 10418
122 |STANDARD DRUMLENGTH  |500M FOR LARGER SIZES / 1000M FOR SMALLER SIZES () 5% (AS SPECIFIED IN BOQ)
123 |PAINTING
ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED SHALL BE TREATED WITH
SUITABLE RUST PREVENTIVE FINISH OR COATING TO AVOID RUSTING DURING TRANSIT OR
STORAGE. WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN COPPER-NITRATE
SOLUTION. DRUM NUMBER SHALL BE INDICATED ON EACH DRUM.
124 |OUTERMOST LAYER TO BE COVERED WITH WATERPROOF POLYETHYLENE
125 |CONSTRUCTION ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS PARTS SHALL BE TREATED

WITH SUITABLE RUST PREVENTIVE FINISH OR COATING. WOODEN DRUM SHALL BE
TREATED BY IMMERSING IN COPPER NITRATE SOLUTION.
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TS 7T Design Calculations For LT Cable Selection & Sizing
H”[l 1 x 660MW BHUSAWAL T.P.S UNIT-6
12.6  |PARTICULAR INFORMATION (BOTH THE END OF CABLES SHALL BE PROPERLY SEALED WITH HEAT SHRINKABLE SEAL.
ON DRUM THE CABLE DRUMS SHALL CARRY THE FOLLOWING DETAILS IN PRINTED FORM:
A) MSPGCL
B) MANUFACTURER’S NAME OR TRADE MAKE
C) TYPE OF CABLE & VOLTAGE GRADE
D) YEAR OF MANUFACTURE
E) TYPE OF INSULATION E.G. XLPE/HRPVC/IE2
F) NO. OF CORE AND SIZES OF CABLES
G) CABLE CODE E.G. FRLS/FS
H) SINGLE LENGTH OF CABLE ON DRUM
1) DIRECTION OF ROTATION, BY ARROW
J) APPROX GROSS MASS
(B) SCREENED CONTROL CABLES
S.NO. PARTICULARS DETAILS
1 VOLTAGE GRADE 1100V
TYPE F (INDIVIDUAL & OVERALL SCREENED) & TYPE G (OVERALL
2 TYPE OF CABLES SCREENED)
3 CODES AND STANDARD I1S-1554 PART-1, I1S-5831, IS—813(()|,)IS—694, SEN-4241475, IEC-60332
3(i) CONDUCTOR
(a) CROSS SECTION AREA 0.5 sg.mm
(b) CONDUCTOR MATERIAL STRANDED, TINNED ANNEALED HIGH CONDUCTIVITY COPPER
(c) CONDUCTOR GRADE ELECTROLYTIC
(d) NO. & DIA OF STRANDS 7 X0.3 mm
(e) NO. OF PAIRS 0.5 sq.mm. - 2P, 4P, 8P,12P, 24P
) REFERENCE STANDARD 1S-8130
(ii) INSULATION
(a) MATERIAL EXTRUDED HR PVC TYPE-C AS PER 1S-5831
(b) THICKNESS IN mm 0.6 (NOMINAL) AS PER 1S-694
; i. 1 x 10M3 Ohm-cm at 27 deg.C / room temp. (Min).
(c) VOLUME RESISTIVITY (MIN) IN ohm-cm ii. 1 x 10M0 Ohm-cm at 85 deg.C (Min.)
(d) VOLTAGE RATING 1100V
(e) REFERENCE STANDARD IS-1554 PART-1 & 1S-5831
) OD OF COND. INCLUDING INSULATION AS PER MANUFACTURER'S CALCULATIONS / STD. PRACTICE
(iii) PAIRING & TWISTING
(a) MAX. LAY OF PAIRS (mm) 60
(b) CONDUCTOR /PAIR IDENTIFICATION AS PER ATTACHED ANNEXURE D
4 SHIELDING
(a) TYPE OF SHIELDING AL-MYLAR TAPE
(b) INDIVIDUAL PAIR SHIELDING TO BE PROVIDED FOR TYPE-F CABLE ONLY
(c) OVERALL SHIELDING TO BE PROVIDED FOR BOTH TYPE-F & TYPE-G CABLES
MINIMUM THICKNESS OF INDIVIDUAL PAIR
(d) SHIELDING 28 MICRONS
MINIMUM THICKNESS OF OVERALL CABLE
() ASSEMBLY SHIELDING 60 MICRONS
(f) SHIELDING COVERAGE 100% WITH AT LEAST 25% OVERLAP
5 DRAIN WIRE (To be provided separately for individual pair shield and overall shield.)
Material Multi stranded Annealed tinned copper drain wire.
Size (No. of strands/ Dia. of each strand) 0.5 sq. mm. (7/0.3 mm.)
6 FILLERS (if applicable)
TYPE NON -HYGROSCOPIC WITH FRLS PROPERTY (AS REQUIRED FOR
(@) MAINTAINING CABLE CIRCULARITY)
7 INNER SHEATH
(a) MATERIAL EXTRUDED HR PVC TYPE ST-2 AS PER 1S-5831
(b) THICKNESS AS PER 1S-1554 PART-1
(c) Whether FR-LSH Applicable YES
(d) COLOUR BLACK
(e) REFERENCE STANDARD 1S-1554 PART-1 & 1S-5831
8 RIP CORD NON-METALLIC RIP CORD UNDER THE INNER SHEATH
9 ARMOUR GALVANISED STEEL ROUND WIRE / STRIP AS PER 1S-3975 & IS-

1554 PART-1
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TS 7T Design Calculations For LT Cable Selection & Sizing
H”[l 1 x 660MW BHUSAWAL T.P.S UNIT-6
10 OUTER SHEATH
(a) MATERIAL EXTRUDED HR PVC TYPE ST-2 AS PER 1S-5831
(b) THICKNESS AS PER 1S-1554 PART-1
(c) Whether FR-LSH Applicable YES
(d) COLOUR GREY
(e)

REFERENCE STANDARD

IS-1554 PART-1 & 1S-5831

MARKING

(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES,
VOLTAGE GRADE, WORD 'FRLS', REF. IS, TYPE OF CABLE, TYPE
OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY
EMBOSSING),

‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing),

(i) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE
IN METERS- AT EVERY 1M (BY EMBOSSING/PRINTING)

1" TECHNICAL PARAMETERS (C & I) AT 20 DEG 0.5 sgmm (IS & OS) 0.5 sqgmm (OS)
[ Type F Type G
(@) MUTUAL CAPACITANCE (MAX.) AT 0.8 KHz, nF 120 100
/ Km
(b) CONDUCTOR LOOP RESISTANCE (MAX.), 78 78
Ohm / Km
(c) INSULATION RESISTANCE (MIN.), M Ohm / Km 100 100
CROSS TALK ATTENUATION (MIN.) AT
@ 0.8KHz, dB / Km 60 60
CHARACTERISTIC IMPEDANCE (MAX.) AT
@ |1kHz, ohm 320 340
(f) ATTENUATION (MAX.) AT 1KHz, dB / Km 1.2 1.2
12 FR-LSH CHARACTERISTICS
(b) SMOKE DENSITY RATING Max. 60% (As per ASTM D 2843): Area under coverage.
(c) ACID GAS EMMISION Max. 20% by weight (As per IEC-60754-1)
(d) OXYGEN INDEX Min 29 at room temperature (As per ASTMD 2863)
Min. 250 deg.C
@ TEMPERATURE INDEX at oxygen index value of 21 (As per ASTMD 2863)
(1) AS PER IEC-332-1
13 |FLAMMABILITY TEST (2) Swedish Chimney test SEN-SS-424-1475-F3
14 TEST VOLTAGE & DURATION (High Voltage
Test)
(a) Core to core 1.5kV for 1 minute
(b) Core to shield 1kV for 1 minute
15 CABLE DRUM DETAILS

Material Type

Wooden, as per IS 10418

Standard drum length

1000 metres: upto and including 12 Pairs. 500 metres: above 12 pairs.

Tolerance on drum length

+5%

Painting

ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED
SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE FINISH
OR COATING TO AVOID RUSTING DURING TRANSIT OR STORAGE.
WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN
COPPER-NITRATE SOLUTION. DRUM NUMBER SHALL BE
INDICATED ON EACH DRUM.

Outermost layer

TO BE COVERED WITH WATERPROOF POLYETHYLENE

Construction

ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS
PARTS SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE
FINISH OR COATING. WOODEN DRUM SHALL BE TREATED BY
IMMERSING IN COPPER NITRATE SOLUTION.
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TITLE SPECIFICATION NO.
LV MOTORS VOLUME IIB
HiTH DATA SHEET-A SECTION D
REV NO. 00 DATE 28.01.2019
1X660 MW BHUSAWAL TPP [ —
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : 160KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system
a) Rated voltage (with variation) 415V + 10%
b) Rated frequency (with variation) 50 Hz (+5% and -5%)
c) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o 90 kW and upto 160kW 50 KA for 1 sec.
(Breaker controlled)
o Below 90 kW : 50 KA protected by fuse for 0.2 sec
(SFU + Contactor controlled)
f) LV System grounding : Effectively grounded
5.0 Class of insulation Class ‘F’, with temp rise limited to
class B.
6.0 Minimum voltage for starting 80% of rated voltage
(As percentage of rated voltage)
7.0 Power cables data Shall be given during Detailed engg
8.0 Earth Conductor Size & Material Shall be given during Detailed engg
9.0 Space heater supply 240V, 1¢ , 50 Hz
10.0 Rating up to which Single phase motor Acceptable below 0.20 kW
11.0 Additional tests As per QP and customer motor spec
12.0 Flame-proof motor
a) Enclosure suitable (As per 1S:2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-l)
13.0 Makes As per ANNEXURE-I
14.0 Paint shade RAL 7032
15.0 Degree of Protection of enclosure (motors): INDOOR IP-55
OUTDOOR  IPW-55
16.0 Energy efficiency IE3 as per 1S:12615: 2011

Also detail Customer spec. for Motors to be referred as enclosed with spec.
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ANNEXURE-I
SUB-VENDOR LIST

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

S.No. | LIST OF LT MOTORS

BHARAT BIJLEE LTD.
CROMPTON GREAVES
ASEA BROWN BOVERI

KIRLOSKAR ELECTRIC CO LTD.
NGEF
SIEMENS
MARATHON
GE-POWER
RAJINDRA ELECT INDUSTRIES
LAXMI HYDRAULICS PVT. LTD

=

O 0| NI LR WIN

[
©

However, the final list of makes for the LT Motors is subjected to BHEL/Customer
approval, during contract stage, without any commercial implications.
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CABLE SCHEDULE FORMAT ANNEXURE Il
CABLE SCOPE TENTATIVE
(BHEL PEM/ CABLE
UNITCABLENO FROM TO PURPOSE VENDOR) REMARKS |CABLESIZE  |PATHCABLENO|LENGTH
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

(developed by Corporate R&D) being used in PEM.

1.

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List", while the term
"Cable Schedule" applies to the cable list with routing information added after routing has been
carried out.

. The cable list shall be enftered as an MS Excel file in the format as per enclosed ftemplate

EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.
3. The field properties shall be as under:

a.

g.

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

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

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

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

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

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

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

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

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

SYSTEM VOLTAGE CODES:

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V
(dc) 6 =220V, H=110V, J = 48V, K=+24V,L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)

22 July 2019 Page 1 of 2
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

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

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

(C) CABLE CODES

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

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

E = Armoured FRLS F = Armoured Non-FRLS

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

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

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

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

W = PATRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I = PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

Rev O 22 July 2019 Page 2 of 2
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1x660MW BHUSAWAL TPS
VENTILATION SYSTEM

TECHNICAL SPECIFICATION
(C&1 PORTION)

SPECIFICATION No: PE-TS-415-554-A001

SECTION : |

SUB-SECTION : C-4

REV. 00

SECTION: |

SUB-SECTION: C-4
TECHNICAL SPECIFICATION (C&I PORTION)
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SUB SECTION :
cé&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

CONTROL AND INSTRUMENTATION
SPECIFICATION
FOR
VENTILATION SYSTEM
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1X660 MW Bhusawal STPP

SECTION: C
SUB SECTION :
cé&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

TABLE OF CONTENTS

A. General & Specific Technical requirement
B. C&l deliverables list

C. Specification for Motorized valve actuator
D. Specification for field instruments

E. Control panels specification

F. Applicable codes and standards

G. Mandatory spares

H. Drawings
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1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION :
cé&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

GENERAL REQUIREMENT

1.0 Bidder shall provide complete and independent control & instrumentation
system with all accessories, auxiliaries and associated equipments for the safe,
efficient and reliable operation of auxiliary systems.

2.0. The quantity of instruments for auxiliary system shall be as per tender P &ID,
wherever provided, for the respective system as a minimum for bidding purpose.
However, Bidder shall also include in his proposal all the instruments and devices
that are needed for the completeness of the plant auxiliary system/ equipment
supplied by the bidder, even if the same is not specifically appearing in the P &
ID. During detail engineering if any additional instruments are required for safe
&reliable operation of plant, bidder shall supply the same without any price
implication.

3.0 Measuring instruments/equipment and subsystems offered by the bidder
shall be from reputed experienced manufacturers of specified type and range of
equipment, whose guaranteed and trouble free operation has been proven.
Further all the instruments shall be of proven reliability, accuracy, and acceptable
international standards and shall be subject to employer's approval. All
instrumentation equipment and accessories under this specification shall be
furnished as per technical specification, ranges, makes/ numbers as approved by
the employer’ during detail engineering.

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing
cocks, valve manifold and all the other accessories required for mounting/
erection of these local instruments shall be furnished, even if not specifically
asked for, on as required basis. The contacts of equipment mounted instruments;
sensors, switches etc for external connection including spare contacts shall be
wired out to suitably located junction boxes.

5.0 In case of any contradiction most stringent clause/condition shall prevail.
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1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION :

cé&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

Specific Technical Requirements (C&l):

1) The control of Ventilation System plant shall be through DCS of Air
Conditioning system. This DCS shall be in BHEL'’s scope. The necessary
inputs like 1/O list, drive list, control logics, plant schematics and other
inputs as applicable shall be furnished by the ventilation bidder. The
operation and control of ventilation system shall be as per control
philosophy described elsewhere in the specification.

2) Bidder to include in his scope the supply of local control panels for
operation & control AWUs and UAFs.

3) All electrical actuators shall be integral type.

4) The make/model of various instruments/items/systems shall be subject to
approval of owner/purchaser during detailed engineering stage. No commercial
implication in this regard shall be acceptable. In case of any conflict and
repetition of clauses in the specification, the more stringent requirements among
them are to be complied with.

5) All the solenoid valves/motorized shall have limit switches for open/close
feedback.

6) All the instruments/drives shall be terminated on JBs/Panels in field.
JBs/Panels shall be in Bidder's scope. RTD’s shall be of duplex type.

7) Scope of Instrumentation cables (Screened Control Cables), Fibre
Optic cable & Control cables shall be as per Electrical Cable scope matrix in
Electrical portion of specification. Any cable in Bidder's scope shall be as per
specification.

8) Bidder to comply with codes and standards as mentioned in the
specification.

9) All local gauges, transmitters and switches shall be mounted on suitable
enclosures, racks subject to owner’s approval. All transmitters shall be HART
compatible.

10) Bidder to delegate /depute their persons/experts as per
owner/consultants’ requirement.

11) Bidder must offer general tools and tackles and special calibration
instruments required during start-up, trial run, operation and maintenance of the
system.
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12) The above given scope is indicative & minimum. Any item/ equipment not
indicated above however required for the completeness of the system is to be
supplied by bidder without any technical, commercial and delivery implication to
BHEL.
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LIST OF DELIVERABLES OF PEM - C&| DEPARTMENT

1X660 MW BHUSAWAL TPP

SI.No. [IDRAWING NO. DRAWING/DOCUMENT TITLE CUSTOMER [(FROM USER [REMARKS
INSTRUMENTATION
1 [PE-V9-415-XXX-1901 [INSTRUMENT DATA SHEETS - VENDOR [C&l
2 |PE-V9-415-XXX-1902 |INSTRUMENT SCHEDULE - VENDOR [C&l
3 |PE-V9-415-XXX-1903 [INSTRUMENT INSTALLATION/ HOOK UP DIAGRAMS - VENDOR ([C&l
5 |PE-V9-415-XXX-1905 [INSTRUMENT QP/CHECK LIST - VENDOR [C&l
LOCAL CONTROL PANEL
1 [PE-V9-415-XXX-1950 [LOCAL CONTROL PANEL DATASHEET A VENDOR [C&l
2 |PE-V9-415-XXX-1951 |WIRING DIAGRAM - VENDOR [C&l
3 |PE-V9-415-XXX-1952 |PANEL GA DRAWINGS - VENDOR [C&l
8 |PE-V9-415-XXX-1956 |BILL OF MATERIAL - VENDOR [C&l
13 [PE-V9-415-XXX-1957 [LOCAL CONTROL PANEL QUALITY PLAN VENDOR [C&l
14 |PE-V9-415-XXX-1958 |LOCAL CONTROL PANEL O&M MANUAL - VENDOR [C&l
19 [PE-V9-415-XXX-1925 |(MANDATORY SPARES BILL OF MATERIAL A VENDOR [C&l

Notes:

415 - Project No.

XXX -MAX Package Code

SS -Approval by BHEL if Vendor BBU Item. Approval by Customer if Customer BBU Item
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SPECIFICATION FOR MOTORISED VALVE
ACTUATOR
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1.2

2.0

2.1

22

3.0

3.1

3.2

4.0

4.1

4.2

MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: IV-A
MARENGR BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section - 11
REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 385 of 440
1.0 SCOPE
1.1 This Section covers the general requirements of Electric Motor Actuators for

valves, dampers and gates.

All electric motor actuators shall be furnished in accordance with this
generalspedcification and the accompanying driven equipment specification.

STANDARDS

All electrical equipment shall conform to the latest applicable IS, ANSI
andNEMA Standards, except when stated otherwise herein or in driven
equipment specification.

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

(@) 159334
b) 15325
SERVICE CONDITIONS

The actuator shall be suitable for operation in hot, humid and tropical
atmosphere, highly polluted at places with coal dust and/or fly ash.

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

RATING

For isolating service, the actuator shall be rated for three successive open-
close operation of the valve/damper or 15 minutes, whichever is longer.

For regulating service, the actuator shall be suitably time-rated for the
duty cycle involved with necessary number of starts per hour, but in no
case less than 150 starts per hour.
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5.1

52

53

5.4

55

6.0

6.1

6.1.1

6.1.2

6.1.3

6.1.4

MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: IV-A
MAHAGENCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section —11
REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 386 of 440
5.0 PERFORMANCE

The actuator shall meet the following performance requirements:

Open and close the valve completely and make leak-tight valve closure
without jamming.

Attain full speed operation before valve load is encountered and impart
an unseating blow to start the valve in motion (hammer blow effect).

Operate the valve stem at standard stem speed and shall function against
design differential pressure across the valve seat.

The motor reduction gearing shall be sufficient to lock the shaft when the
motor is de-energised and prevent drift from torque switch spring pressure.

The entire mechanism shall with stand shock resulting from closing with
improper setting of limit switches or from lodging of foreign matter under
the valve seat.

SPECIFIC REQUIREMENT

CONSTRUCTION

The actuator shall essentially comprise the drive motor, torque/ limit
switches, gear train, clutch, hand wheel, position indicator/ transmitter, in-
built thermostat for over load protection, space heater and intemal wiring.
Actuator shall be integral type. Integral starter shall have facility to hook-
up with Plant DCS for positioning of limit and torque switches.

The actuator enclosure shall be totally enclosed, dust tight, weather-proof
suitable for outdoor use without necessity of any canopy.

All electrical equipment, accessories and wiring shall be provided with
tropical finish to prevent fungus growth.

The actuator shall be designed for mounting in any position without
any lubricant leakage or operating difficulty.
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6.2.2

6.2.3

6.2.4

6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.4

MAHARASHTRA STATE POWER GENERATION CO.LTD. | Volume: IV-A
MAHAGENCO BID SPECIFICATION NO.: DG/BSL U-6,/2011/T-1 Section — 11
REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 387 of 440
6.2 MOTOR
6.2.1 The drive motor shall be three phase, squirrel cage, induction machine

with minimum class B insulation and IPW-55 enclosure, designed for
high torque and reversing service.

The motor shall be designed for full voltage direct on-line start, with
starting current limited to 6 times full-load current.

The motor shall be capable of starting at 85 percent of rated voltage and
running at 80 percent of rated voltage at rated torque and 85 percent
rated voltage at 33 percent excess rated torque for a period of 5 minutes
each.

Earthing terminals shall be provided on either side of the motor.

LIMIT SWITCHES

Each actuator shall be provided with following limit switches:

Two (2) torque limit switches, one for each direction of travel, self-locking,
adjustable torque type.

Four (4) end-of-travel limit switches, two for each direction of travel.
Two (2) position limit switches, one for each direction of travel, each
adjustable at any position from fully open to fully closed positions of the

valve/damper.

Each limit switch shall have 2 NO + 2 NC potential free contacts. Contact
rating shall be 5A at 240V A.C. or 0.5A at 220V D.C.

HAND WHEEL

Each actuator shall be provided with a hand wheel for emergency
manual operation. The hand wheel shall declutch automatically when
the motor is energized.
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MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: IV-A

MAWKEND BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 12
REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 388 of 440

6.5 POSITION INDICATOR/TRANSMITTER
The actuator shall have:

6.5.1 One (1) built-in local position indicator for 0-100% travel

6.5.2 One (1) position transmitter, potentiometer type, for remote indicator.

6.6 SPACE HEATER
A space heater shall be included in the limit switch compartment suitable
for 240V, 1 phase, 50 Hz supply.

6.7 WIRING
All electrical devices shall be wired up to and terminated in a terminal box.
The internal wiring shall be of sufficient size for the power rating involved
but in no case less than 1.5 Sq.mm copper. All wiring shall be identified at
both ends with ferrules.

6.8 TERMINAL BOX
The terminal box shall be weather proof, with removable front cover and
cable glands for cable connection. The terminal shall be suitable for
connection of 2.5 Sq.mm copper conductor.

7.0 TEST

7.1 The actuator and all components thereof shall be subject to tests as
per relevant Standards. In addition, if any special test is called for in
equipment specification, the same shall be performed.

7.2 TEST WITNESS:

Test shall be performed in presence of Owner/Purchaser’s representative
so desired by the Owner/Purchaser. The Contractor shall give at lest fifteen
(15) days advance notice of the date when the tests are to be carried out.
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ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

LECYC=ISIN-A=E

DNIAVIQ
[ ~415V_50Hz 39AC - - - - - - - - -
| [RI¥[s[E] TB
: 24v DC INTERNAL VOLTAGE[ =+ 33
CONTROL SUPPLY FOR CUSTOMER USE 34
— POWER SUPPLY _ 35 OPEN
] —
|_ AND REMOTE COMMAND: g ?L?);E
— LOGIC BOARD - 38 COMMON
| FORWARD (F) I AN
& GROUP FAULT RELAY 40 COMMON
REVERSE (R) [ S . . it o'
I r R 1 |
| ] Rl A
i © i FOR ON~OFF DUTY e
s : wadu : ONLY (SPARE FOR - =
8 HEATER SUPPLY o O 1 INCHING DUTY) 4!
! g — | | B2l 4
| | 4
I I - 4
! % sr@op c@sz | EPT- FOR INCHING DUTY ONLY [T —14
| OLR TRIP ! | (SPARE FOR ON—OFF DUTY) &
LPUSH BUTTONS FOR LOCAL OPERATION ; - 50 ‘e
LR LOGAL/REMOTE SELESWITCH IN LOGAL] 51| CoMMON
it -4 L 52 N0’
I THERMOSTAT TRIP 5.
ulv 5
3 5
| M, 5
3~ 5
THERMOSTAT 3 NOS 58 | SPARE
5
! 0TS CTS OLS-1  CLS-1 0LS-2  CLS-2 s
10— 10— r—oLo—-l —q::— 10— rﬂo—“ 61
1 & - & d d TBo FOR ADTIONAL (TORQUE 8
| LIMT SWITCH) CONTACTS- IF 5
o - C - [ - C - C - C - [ ———
| TB_ [1]|2]3]4] [6]6]|7[8] [ofiol11h12] 1sfidishel [17161020 [2122q0 [26R6[27eaRa8031l38 __leq ]

NOTE:-

1. ALL TORQUE AND LIMIT SWITCHES (OTS,CTS,0LS1&2, CLS1&2) ARE WITH 2NO+2NC CONTACTS

OO NN

SWTTCH TERMINALS FOR CUSTOMER USE

"INO+1NC’ IS TERMINATED IN TBS 1-24, REMAINING CONTACTS ARE FOR INTERNAL USE.

ANY SPARE CONTACTS WHICH ARE NOT USED INTERNALLY ARE TO BE TERMINATED IN TBS 25-32
. CTS — TORQUE SWITCHES FOR CW ROTATION (CLOSE)
. OTS — TORQUE SWITCHES FOR CCW ROTATION (OPEN)
. OLS-1, OLS-2 - LIMITSWITCHES FOR POSITION OPEN
. CLS—1, CLS-2 — LIMITSWITCHES FOR POSMON CLOSE
. EPT — ELECTRONIC POSITION TRAMSMITTER

(POTENTIOMETRIC TYPE, FOR INCHING DUTY)

. R1-R2—POTENTIOMETER 2 x 100 OHMS (FOR ON-—OFF DUTY)
. FOR COMMANDS & EPT EITHER INTERNALLY GENERATED 24 vDC

OR EXTERNAL SUPPLY OF 24VDC CAN BE USED
9. M — MOTOR 3¢ 415V 50 Hz AC SUPPLY

CONTACT DEVELOPMENT DIAGRAM
oTS 1-2 OPEN AT OVER TORQUE DURING OPENING TRAVEL
34 CLOSE AT OVER TORQUE DURING OPENING TRAVEL
ors | 58| OPEN AT OVER TORGUE DURING CLOSNG TRAVEL
7-8 | CLOSE AT OVER TORQUE DURING CLOSING TRAVEL
9-10 |=@
0Ls-1 1-12 I I —
13-14 -
Cs-1 1516 o= = of o o o o o o o o
17-18 | ==|==
05-2 90 7 g g
21-22 o e
Rt Ty ey P mpepppp—p—————
swircy [TERMNAL P (@] INTERMEDWTE  |b [T
NO. VALVE POSTION
INDICATES CONTACT CLOSED
mmm—— INDICATES CONTACT OPEN
CONTACT RATING: 5A AT 250V AC & 0.5A AT 220V DC

SETTING PROCEDURE OF POSITION LIMIT AND TORQUE SWITCH

VALVES OPEN CLOSE
MAIN |BACK UP| MAIN |BACK UP|
GATE VALVE OF 100 mm AND ABOVE | oS | OTS * | CLS cTS
IN 1500 CL AND ABOVE RATINGS
ALL OTHER GATE & GLOBE VALVES | OLS | OTS * | CTS §

# - CLS NOT TO BE CONNECTED IN TRIP CIRCUIT

* — BYPASS OTS FOR INIMAL 5% OF TRAVEL (FOR GATE VALVES ONLY)

REV

ALTERED
CHD & APPD

DATE

document is the property of BHARAT

HEAVY ELECTRICALS LTD. it must not

CAUTION: The information on this

way detrimentol to the interest of

be used directlr or indirectly in any
the company.

TYPE OF PRODUCT p| FCTRICAL VALVE ACTUATORS (AC) WITH INTEGRAL STARTERS

OR NAME OF (DRAWN FOR INTERMEDIATE POSTION OF VALVES)
CUSTOMER/PROJECT
= B I
DRN WP i .10,
1y BHARﬁ,'I;.h Esmemmgﬁcﬁ LTD. | op [DoNAkaRAN D.D 07.10.04
Ses121 TIRUCHIRAPALLI-620014. ppp|KARUNACHAA KA |07.10.04
DEPT L SCALE WEIGHT (KG). REFERENCE INFORMATIONS 0. oF
CODE 6-@
™% WIRING DIAGRAM (TERMINAL PLAN)  [CoBE | =
-V- - 0
FOR ACTUATOR WITH INTEGRAL STARTER |U 01 S-V-MISC 24’)202R7

=

Size A3
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/W MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume:V
MAHACENCO BID SPECIFICATION NO..DG/BSL U-6/2011/T-1 Section - 5
REV: RO CONTROL & INSTRUMENTATION Page 221 of 718
SR. NO. | ITEM DESCRIPTION
1.0 FIELD INSTRUMENTS
This section provides general
hardware guidelines for field
instruments and equipment to be
supplied under this specification.
11 PRESSURE TRANSMITTER
111 Working Principle SMART, HART Protocol.
1.1.2 Type 2 — Wire.
113 Output Signal 420 mA DC.
114 Signal Processing Silicon solid state electronic circuitry.
115 Measuring Element Capsule/Diaphragm.
1.1.6 Element material AISI-316 (Stainless Steel) or better.
1.1.7 Static Pressure 150 % of maximum span continuously,
without affecting the calibration.
1.1.8 Turn-down ratio 100:1
1.1.9 Span and Zero Locally adjustable non-interacting.
Facility for elevation and suppression
by 100% of span.
1.1.10 Enclosure Class IP-65.
1.1.11 Output Indicator LCD Type.
1.1.12 Nameplate Tag number, service engraved in SS
tag plate.
1.1.13 | Body Forged Carbon Steel for air and flue
gas application and SS for other
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MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume:V

MAHACENCO BID SPECIFICATION NO..DG/BSL U-6/2011/T-1 Section — 5
REV: RO CONTROL & INSTRUMENTATION Page 222 of 718
SR. NO. | ITEM DESCRIPTION
application.
1.1.14 Operating Voltage 16 - 48 Volts D.C.
1.1.15 Load 600 Ohms (min.) at 24 Volts D.C.
1.1.16 Ambient Temperature 0-50°C.
1.1.17 Performance :

(a) Accuracy

+0.1% of Span or better.

(b) Repeatability

+0.05% of Span or better.

(c) Stability a) +/-0.1% of calibrated span for 5
year for ranges upto and
including 70 Kg/cm2

b) +/-0.25% of calibrated span for 5
years for ranges more than 70
kg/cm2 (g)

1.1.18 Sealing /Isolation Extended diaphragm with 5 meters SS
armoured capillary for viscous fluid
applications.

1.1.19 Accessories (a) Universal mounting bracket

suitable for 2” pipe mounting.

(b) High tensile carbon steel U- bolts.

(c) Siphon for steam and hot water
services.

(d) %»” NPT 2-valve stainless steel
manifold, constructed from S5316
bar stock.
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VY MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume:V

MAHACENCO BID SPECIFICATION NO.:DG/BSL U-6/2011/T-1 Section — 5

REV: RO CONTROL & INSTRUMENTATION Page 223 of 718
SR. NO.| ITEM DESCRIPTION
(e) Companion flange with nuts, bolts
and gaskets.
(f) Hand held configuration kit for
calibration of SMART Transmitter.
(g) %" NPT cable gland.
1.2 DIFFERENTIAL PRESSURE
TRANSMITTER /FLOW
TRANSMITTER

1.2.1 Working Principle SMART, HART Protocol.

1.2.2 Type 2-Wire.

1.23 Output signal 4-20 mA DC.

124 Signal Processing Unit Silicon solid-state electronic circuitry.

1.25 Measuring element Capsule/Diaphragm.

1.2.6 Element material AISI-316 (Stainless Steel) or better.

1.2.7 Static Pressure/Overload Pressure Maximum line (or static) pressure on
either side without permanent
deformation or loss of accuracy.

1.2.8 Turn-down ratio 100 : 1 minimum.

129 Span and Zero Locally adjustable, non-interacting.

1.2.10 Enclosure class IP-65.

1.2.11 Zero suppression/elevation At least 100% of Span.

1.2.12 Output Indicator LCD Type.

12.13 | Nameplate Tag number and Service engraved in
SS tag plate.
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/W MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume:V

MAHAGENCO BID SPECIFICATION NO.:.DG/BSL U-6/2011/T-1 Section — 5
REV: RO CONTROL & INSTRUMENTATION Page 224 of 718

DESCRIPTION

Forged Carbon Steel for air and flue
gas application and SS for other
application.

1.2.15 Ambient temperature

0-500°C.

1.2.16 Operating Voltage

16 - 48 Volts DC.

1.2.17 Load

600 Ohms (min.) at 24 Volts DC.

1.2.18 Performance:

(a) Accuracy

0.1 % of span or better.

(b) Repeatability

+0.05 % of span or better.

(c) Stability

a) +/-0.1% of calibrated span for 5
year for ranges wupto and
including 70 Kg/cm2

b) +/-0.25% of calibrated span for 5
years for ranges more than 70
kg/cm2 (g)

1.2.19 Sealing / Isolation

Extended diaphragm with 5 meters SS
armoured capillary for viscous fluid
applications.

1.2.20 Accessories

(a) Universal mounting bracket
suitable for 2” pipe mounting.

(b) High tensile carbon steel U-bolts.

(c) Siphon for steam and hot water
services.

(d) Companion flange with nuts, bolts
and gaskets.
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