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1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER :

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.

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

d)  Erection and Commissioning spares.

e)  Erection & Maintenance tools & tackles.

f) Electrical load requirement for the Plant.

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

h)  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.

i)  Various drawings, data sheet 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
implications to BHEL.

)i Motor shall meet minimum requirement of motor specification.

k)  The sub-vendor list for various electrical items is subject to BHEL/Customer approval without
Any commercial implications.

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

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

b)  List of Erection and Commissioning spares.

c)  List of Erection & Maintenance tools & tackles.

d)  Electrical load requirement in enclosed load data format.

e) If there is any conflict, customer motor specification will prevail over BHEL motor
Specification.

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.

4.0 LIST OF ENCLOSURES
4.1 Electrical scope sheet between BHEL & vendor.
4.2 Customer Spec. for LV Motors
4.3 General requirement of LV Motors.
4.4 Data Sheet - A for LV Motors.
4.5 Electrical Load Data Format.
4.6 Datasheet-C (to be filled by Vendor)
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ANNEXURE -1 TO SECTION - C: STANDARD ELECTRICAL SCOPE BETWEEN NBPPL AND VENDOR
PROJECT: 1X500 MW UNCHAHAR TPP

PACKAGE: COMPRESSED AIR SYSTEM

S.NO DETAILS SCOPE SCOPE REMARKS
SUPPLY E&C
1 6.6 KV /3.3 KV /415 V Switchgear NBPPL NBPPL 1.6.6 kV/3.3kV/415V AC/240 V AC supply shall be provided by BHEL
based on load data provided by vendor at contract stage for all equipment
supplied by vendor as part of contract. DC supply (battery bank, charger etc)
and any other supply as required for PLC/control panel (as applicable) shall
be provided by vendor.
2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for PLC
and microprocessor based systems, shall be provided by BHEL in
MCCs/switchgear. Requirement of these relays shall be furnished by vendor
during detailed engineering stage.
2 Local Push Button Station ( for motors) NBPPL NBPPL Located near the motors.
3 Power cables, control cables and screened control cables for Sizes and quantity of cables required shall be informed by vendor at contract
stage (based on inputs provided by BHEL). Finalisation of cable sizes shall
a) both end equipment in BHEL'’s scope NBPPL NBPPL be done by BHEL. Vendor shall provide lugs & glands accordingly.
b) both end equipment in vendor’s scope NBPPL Vendor
c) one end equipment in vendor's scope NBPPL NBPPL
4 Any special type of cable like compensating, co-axial, prefab, Vendor Vendor
MICC, fibre optical etc
5 | Cable trays, accessories & cable trays supporting system NBPPL NBPPL
6 Cable glands and lugs for equipments supplied by Vendor Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
2. Solder less crimping type heavy duty tinned copper lugs for power cables
3. solder less crimping type heavy duty copper lugs for control cables.
7 Conduit and conduit accessories for cabling between Vendor Vendor Cabling shall be through conduits. However vendor can use the trunk route
equipments supplied by vendor where available for laying of cables. Conduits shall be supplied by vendor
and shall be medium duty, hot dip galvanised cold rolled mild steel rigid
conduit as per IS: 9537. Makes of conduits shall be subject to customer/
BHEL approval at contract stage.
8 Lighting NBPPL NBPPL
9 Equipment grounding & lightning protection NBPPL NBPPL
10 | Below grade grounding NBPPL NBPPL
11 | Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
12 | Mandatory spares Vendor - Vendor to quote as per specification.
13 | Recommended O & M spares, E & C spares, erection & Vendor

maintenance tools & tackle
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14 | Any other equipment/material/service required for Vendor Vendor

completeness of system but not specified above (to ensure
trouble free and efficient operation of the system).

15 a) Input cable schedules (C & 1) Vendor Cable listing for control cables for vendor supplied equipment (soft copies in
h) Cable interconnection detail for the above Vendor the BHEL cable schedule format) shall be furnished during detail engineering
c¢) Cable block diagram Vendor by vendor.

16 | Equipment layout drawings Vendor For ensuring cabling requirements are met, vendor shall furnish layout

drawings (both in print form as well as in AUTOCAD) of the complete plant
(including electrical area) indicating location and identification of all
equipments requiring cabling, and shall incorporate cable routing details
marked on the drawing as per PEM interface comments. Electrical equipment
layout drawing shall be to BHEL approval.

17 | Electrical equipment GA drawing Vendor

NOTES:

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
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SUB-SECTION - B-09

MOTORS
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TECHNICAL REQUIREMENTS v dgist
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1.00.00 GENERAL REQUIREMENTS

1.01.00 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.

1.02.00 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.

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

1.04.00 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.

1.05.00 The auxiliary AC voltage supply arrangement shall have 11kV, 3.3 kV and 415V
systems. It shall be designed to limit voltage variations as given below under worst
operating condition :

(&) 11kv, 3.3kV +/- 6%
(b) 415/240V +/- 10%
1.06.00 The voltage level for motors shall be as follows :-
a) Upto 0.2KW : Single phase 240V AC / 3 phase 415V AC
b) Above 0.2KW and upto 200KW : 3 phase 415V AC
c) Above 200KW and upto 1500 KW: 3.3 kV
d) Above 1500 KW :11 kv
Voltage rating for special purpose motors viz. screw compressors and those with
VFD shall be as per manufacturer standard.
For CHP conveyor’s motor above 160KW rating 3.3KV, three phase AC supply is to
be used. However all the motors on the Stacker/ Reclaimer machine shall be on
415V AC only.

1.07.00 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.

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

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-B-09 PAGE
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1.09.00

1.10.00

2.00.00

3.00.00

3.01.00

3.02.00

4.00.00

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 1S:4691, IEC60034-05 shall be as

follows :-

i)  Indoor motors - IP 54
ii)  Outdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

CODES AND STANDARDS

1) Three phase induction motors
2) Single phase AC motors

3) Crane duty motors

4) DC motors/generators

5) Energy Efficient motors
TYPE

AC Motors:

1S:4722

1S:325, IEC:60034
1S:996, IEC:60034

1S:3177, IEC:60034

1S:12615 or IEC:60034-30

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,
conforming to IS 12615 or high efficiency (IE2) as per IEC:60034-30

Efficiency class-Eff 1,

¢) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the

requirement.
DC Motors Shunt wound.

RATING

@) 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

SINGRAULI STPP STAGE-III
(1X500 MW)
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shall be at least 10% above the maximum load demand of the driven
equipment under entire operating range including voltage and frequency
variations.
(c) For BFP motor the starting MVA shall be restricted to 58 MVA.

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.

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.

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-B-09 PAGE
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6.03.00

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

a) 85% below 110 KW

e) 75% > 4000 KW

(a) Fuel oil area

(b) Hydrogen generation
plant area

Winding and Insulation

(@  Type

(b) Starting duty

(c)  11kV & 3.3 kV AC
motors

(d) 240VAC, 415V AC
& 220V DC motors

currents.

Starting voltage requirement

b) 80% from 110 KW to 200 KW
) 85% above 200 KW to 1000 KW
d) 80% from 1001 KW to 4000 KW

DESIGN AND CONSTRUCTIONAL FEATURES

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.

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

Group — 1IB

Group - IIC (or Group-I, Div-Il as per NEC)

Non-hygroscopic, oil resistant, flame resistant

Two hot starts in succession, with motor
initially at normal running temperature.
However the conveyor motor shall be suitable
for 3 consecutive hot starts.

Thermal class 155 (F) insulation.

The winding insulation process shall be total
Vacuum Presure Impregnated i.e resin poor
method. The lightning Impulse & interturn
insulation surge withstand level shall be as
per IEC-60034 part-15

Thermal Class( B ) or better

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

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-B-09 PAGE
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7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

7.11.00

7.12.00

7.13.00

7.14.00

7.15.00

8.00.00

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) except for BFP motor for
which the maximum limit shall be 90dB(A). Vibration shall be limited within the limits
prescribed in 1S:12075 / IEC 60034-14 . Motors shall withstand vibrations produced
by driven equipment. HT motor bearing housings shall have flat 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 preferably 2 numbers duplex platinum resistance type
temperature detectors.

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 boxes. In case
elastimould terminations are offered, then protective cover and trifurcating sleeves
shall also be provided. In case cable box is offered, then Employer shall provide
termination kit. Removable gland plates of thickness 3 mm (hot/cold rolled sheet
steel) or 4 mm (non magnetic material for single core cables) shall be provided in
case of cable boxes.

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 the 11kV, 3.3 kV
1415V 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.

11kV and 3.3 kV motor 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 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) except for BFP Motor.
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9.00.00

10.00.00

10.01.00

10.01.01

10.01.02

10.01.03

10.01.04

(&) Upto 110KW : 11.0 (For AOP motor it shall be 8.0)
(b) Above 110KW & upto 1500KW 10.0

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

(d) Above 4000KW : 610 6.5

CW Motor shall be desigined with minimum power factor of 0.8 at design point.
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 owner 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 owner
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
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contract at no additional cost to the owner either at third party lab or in presence of
client/owners representative and submit the reports for approval.

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED

(@)
(b)
(©)
(d)
(e)

(f)

(9)

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

No load saturation and loss curves upto approximately 115% of rated voltage
Measurement of noise at no load.

Momentary excess torque test (subject to test bed constraint).

Full load test(subject to test bed constraint)

Temperature rise 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 IEC-
60034, part-15

Surge-withstand test on interturn insulation shall be as per clause no. 5.1.2 of
IEC 60034, part-15

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

(@)

(b)

The following type test reports shall be submitted for each type and rating of HT
motor

Degree of protection test for the enclosure followed by IR, HV and no load
run test.

Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

10.02.00 LT Motors

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering, the

contractor shall submit for Owner'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.
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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.

10.02.02 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 owner either at
third party lab or in presence of client/owners representative and submit the reports
for approval.

10.02.03 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
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, Full load test to determine efficiency power factor and slip .

5. Temperature rise test .

6. Momentary excess torque test.

7. High voltage test .

8. Test for vibration severity of motor.

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this
section)

10. Test for degree of protection and

11. Overspeed test.

10.03.00 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.

10.04.00 The type test reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furnished 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

DIMENSIONS OF TERMINAL BOXES 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

Minimum distance between centre of
stud and gland plate in mm
As per manufacturer's practice.

85

115

167

196

249

277

331

203

For HT motors 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

installed shall be as follows:

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-B-09 PAGE
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1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

INTENT OF SPECIFIATION

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

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

CODES AND STANDARDS

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

1S:325 Three phase Induction motors

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

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

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

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

IS: 1231 Dimensions of three phase foot mounted induction motors

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

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

IS: 2148 Flame proof enclosures for electrical appliance

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

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement ofr rotating electrical machnines

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

IS: 12075 Mechnical vibration of rotatinf 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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34.1

3.4.2

3.5
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3.5.2

3.6

3.7

4.0

4.1

4.2

4.3

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

The following frequency of starts shall apply

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

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

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
sutable 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, mechnical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto
bus transfer.

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

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

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

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

construction. Outdoor motors shall be installed under a suitable canopy

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

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

Motors shall be designed with cooling fans suitable for both directions of rotation.

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

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

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

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

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

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

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

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

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

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

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

General

—
—
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5.2

5.3

5.4

6.0

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

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

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

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

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

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

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

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

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

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

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

—
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TITLE SPECIFICATION NO.
I—V MOTORS VOLUME IIB
HifH 5
DATA SHEET-A REV NO. 00 DATE
SHEET 1 OF 1
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : <200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection (Indoor/Outdoor) IP54/1P55
5.0 Type of Cooling TEFC/CACA/TETV
6.0 Details of supply system
a) Rated voltage (with variation) 415V £ 10%
b) Rated frequency (withvariation) 50 Hz (Variation: +3% TO —5%)
c) Combined voltage & freq. variation 10%
d) System fault level at rated voltage 45 KA for 1 sec
e) Short time rating for terminal boxes
o] 110kW & Above : 45 kA for 1 sec
(Breaker controlled)
o] Below 110kW (SFU+ 45 KA for 0.20 sec.
Contactor controlled)
f) LV System grounding Solidly
7.0 Class of insulation Class ‘F’, with temp rise limited to class B|.
(Refer clause 5.00.00 of Motors)
8.0 Minimum voltage for starting 85% of rated voltage
(As percentage of rated voltage)
9.0 Power cables data Shall be given during Detailed engg.
10.0 Earth Conductor Size & Material Shall be given during Detailed engg.
11.0 Space heater supply 240V, 10,50 Hz
12.0 Rating up to which Single phase motor Acceptable below 0.20 kW
13.0 Tests As per Customer motor spec. (enclosed)
14.0  Energy efficient/ Flame proof motor As per Customer spec. requirement

¢ Also detail Customer spec. for Motors to be referred as enclosed with spec.
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TITLE

LV MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE

SHEET 1 OF 2

°

Description

Data to be filled by successful
bidder

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

[y
o

Minimum permissible starting voltage

[EEN
[EEN

Starting time in sec with mechanism coupled

-
N

a) At rated voltage

-
w

b) At min starting voltage

-
IS

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

-
($2]

Torque

a) Starting

b) Maximum

16

Permissible temp rise at rated output over ambient temp & method

17

Noise level at 1.0 m (dB

18

Amplitude of vibration

19

Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL
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TITLE

LV MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (VVoltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/l
ii | Group HA/NB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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TITLE:

ELECTRICAL EQUIPMENT SPECIFICATION

PACKAGE: COMPRESSED AIR SYSTEM

SPECIFICATION NO.
PE-TS-401-555-A001

VOLUME NO. : 11B

SECTION : C4

VOLUME 1B

SECTION C.4

SPECIFIC TECHNICAL REQUIREMENTS

(CONTROL AND INSTRUMENTS PORTION)




FIROZ GANDHI UNCHAHAR THERMAL POWER PLANT (1 X 500 MW)

COMPRESSED AIR SYSTEM SCOPE OF SUPPLY
1. GENERAL

The Contractor shall provide complete Instrumentation for control, monitoring and operation of entire
COMPRESS AIR SYSTEM. The requirements given below are to be read in conjunction with detailed
Technical specification enclosed in the specification. Further in case of any discrepancy in the
requirement within the same section noted by the bidder in the specification, the same will be brought to
the notice of BHEL in the form of pre- bid clarification.

In absence of any pre-bid clarification, the more stringent requirement as per interpretation of customer
shall prevail without any commercial implication.

The make/model of various instruments/items/systems shall be as per NTPC/NBPPL approved vendor
list. No commercial and delivery 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.

2. CONTROL SYSTEM

2.1 The control of Compress air system (CAS) shall be realized in Microprocessor based control system
(including power supply) as per vendor’s practice for individual Air compressors. Overall control through
DDCMIS system. Microprocessor based control system shall be in bidder's scope. Control of individual
compressor shall be through microprocessor based control panel (integral to compressor). Commands to
individual compressor shall be issued through TFT screen on the panel. Also, Hardwired remote
START/STOP operation of compressors shall be provided from DCS. If any signals are require for control
and monitoring and the same are not available through link, the same shall be hardwired to BOP C&l.

2.2. Depending upon operational requirement each compressor can be selected and operated in following
mode:

Local Mode: Individual compressor is operated from Local Integral Control System.

Remote Mode: Individual compressor is operated (only start/stop) through DDCMIS OWS.

2.3 All the process inputs (Digital or Analog), other than specific to compressors are taken directly to
DDCMIS for monitoring.

2.4 Any accessories including cable required for interfacing of vendor panels with DCS at vendor panel
end shall be in bidder scope.

2.5 All bidirectional drives are integral starter type, typical Hook Up diagram of drives is included for
reference (subject to Customer approval). Also, drive control philosophy has been enclosed in C&l
specification.

2.7 Drawings/Documents and data to be furnished after award of the contract:

Control & operational write-up for the system.

Configuration diagram for microprocessor based control system

I/O list for DCS.

Recommended control scheme/ logic diagram for start/stop commands from DCS
Field instruments data sheet.

Panel GA drawings & Termination details.

Cable schedule and cable interconnection drawing.

Instrument schedule.

Drive List and Analog / Binary 1/O List.
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List of Drives (Solenoid valves etc.)

Recommended Control write-up

JB grouping, Annunciation list, SOE list

Any other document decided during detailed engineering.

3.0 MEASURING INSTRUMENTS

Primary instruments like Microprocessor based transmitters and temperature transmitters employing
HART protocol, thermocouples & RTDs, pressure/diff. Pressure/ temperature/flow/ level switches &
gauges for :

3.1 All instruments/drives shall be terminated on JB/Panel by Bidder. Instruments/Drives, JB/Panel,
connecting instrument cable & control cable are in Bidder's scope.

3.2 All the Instrumentation as shown in P&ID shall be in bidder's scope. All Primary and Secondary
Instruments for the package shall be supplied, along with accessories like impulse pipe, fittings & valve
manifolds etc. as per Installation diagram. Necessary racks required for mounting of these instruments
shall be supplied by bidder.

3.3 For Binary and analog inputs required in major equipment protection, triple-sensing devices shall be
provided. Binary and analog inputs, which are, required for protection of more than one equipment as well
as protection signals for important auxiliaries and HT Drives (fed by a supply feeder of ratings 3.3 kV
onwards) etc., triple sensing devices shall be provided.

3.4. Temperature transmitters are to be provided by the contractor for all the temperature elements in the
scope of the contractor. Compensating Cables, JB/rack & other erection hardware shall also be in scope
of contractor.

3.5 Rail mounted/ Rack mounted (Dual input Field mounted temperature transmitters) /Field Bus
Compatible temperature transmitters for temperature elements (for all the temperature elements being
procured by the contractor) are to be provided by the contractor as per the followings:

i. Contractor shall provide atleast one dual input transmitter for temperature measurements being
used in trip/protection/major interlock of Turbine Generator and Major Auxiliaries. E.g. when
three/two temperature measurement points are being used to for monitoring one bearing
temperature, both elements of one duplex temperature element is to be connected to one dual
input temperature transmitter.

ii. Remaining temperature transmitter are to be Single Input DIN rail mounting type.

iii. Head mounted transmitters may be provided for temperature elements which are located in
accessible areas as decided during detailed engineering.

3.6 Complete Microprocessor based Vibration monitoring system for monitoring of vibration of HT Drives
(if any).

3.7 All the instruments shall be terminated up to JBs by Contractor. JBs shall be in Contractor's scope.

3.8 Instrument installation and accessories required for the same shall be in Contractor's scope and shall
be as per the instrument installation diagrams enclosed in the specification.

3.9 The solenoid valves shall have limit switches for open/close feedback.
3.10 Detailed specification of instruments, VMS, JB, Control panel etc. & Instrument Stub details,
Instrument installation diagrams shall be as defined in Sub Section- Measuring Instruments, C&l

Specification of technical specification.

3.11 Diaphragm to be used for instrumentation having corrosive media contact.
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3.12. Bidder to perform tests of C&l items/instruments/systems as per C&l specification.

3.13 Bidder to note that all the transmitters supplied by Bidder shall be rack mounted. The transmitter
racks shall be in Bidder's scope. Also no instruments / analyzers & JBs/Racks should be protruding on
the walkway.

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

3.15 Signals from CAS shall be connected to DDCMIS by two links using RS 485/ RS232 protocol. The
maximum signal handled by link1 is 100 Nos. and by link2 is 70 Nos. approx.

4. INSTRUMENTATION CABLES & CONTROL CABLES

4.1 Scope of Instrumentation cables (Screened Control Cables) & Control cables shall be as per
Electrical Cable scope matrix in Electrical portion of specification.

5. ELECTRICAL ACTUATORS

5.1 Electrical Actuators with Integral starter shall be provided for all on/off and inching type valves in main
plant and offsite areas along with necessary interface units for linking to Control System as applicable as
detailed out in Sub Section- Electric Actuator, C&l Specification, Section-D of Technical Specification.

For manually operated valves, limit switches where specified shall be wired to the terminal Boxes/JB
provided by bidder on the valves.

6. QUALITY ASSURANCE

Contractor shall perform tests of C&l items/instruments/systems as per Quality Assurance for C&l of the
technical specification.

7. DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT

Documents to be submitted after award of Contract shall be as defined in Sub Section- C&l Documents to
be submitted after Award of Contract, C&l Specification, Section-D of technical specification.
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FORM NO. PEM-6666-0

SPECIFICATION NO.:
ikl SPECIFICATION FOR VOLUME
Hﬂ[[ CONTROL & IN%‘TCUKHZEGNETS?TION FOR AUX SUB SECTION
. REV. NO. DATE :
SHEET OF

GENERAL REQUIREMENT

1.0

2.0

3.0

4.0

5.0

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.

The quantity of instruments for auxiliary system shall be as per tender P &ID wherever provided
of 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.

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 detalil
engineering.

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.

The customer specification attached as Specific Technical Requirement will supercede the Data
sheets, if there is any mismatch.
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SPECIFICATION OF
MEASURING INSTRUMENTS
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cQSiﬁﬁ;*

CLAUSENO. | TECHNICAL REQUIREMENTS vaAn
o : . NTPG
2. Accuracy *0.1% of calibrated span {(minimum) {upto turn
' " down ratio of 10:1) B '
-3 Output signal 4-20 mA DC (Analog) along with superimposed
range digital signal (based on HART protocot)
4. Turn dow_h ratio 10:1 for vacUum!_very low bres'sure applications.
5:1 for very high pressure application.
30:1 for other applications.
5. Stability +0.1% of calibrated span for six months for Ranges
' up to and including70 Kglfem?
+ 0.25% of calibrated span for six months for
Ranges more than 70 Kg/cm? {@)..
8. Zero and span drift  +/- 0.015% per deg.C at _max span.
+/-0.11% per deg.C at min. Span.
7. Load impedance = 500 chm (min.)
8. - Houéing Woeather proof as per |P-55 with durable corrosion
: ’ resistant coating.
9. Over Pressuré 150% of max. Operating pressure
10. Connection Piug and socket type
- {Electrical) ERE
11, Process 112 inch NPT (F)
- . connection R
12. Span and Zero Continuous, . témper proof, Remote as well as
adjustability manual from instrument with zero
suppression and_eiévation facility. - '
13. Accessories -Diaphragm seal, pulsatidn dampeners; syphon etc.
' as required by service and operating condition,.
.2 valve manifold for absolute & Gauge pressure
transmitiers, 3-valve manifold for vacuum pressure
transmitlers & where DP fransmitters are being
- used for pressure ‘measurement and 5 valve
manifold for DP/Level/Flow applicable.
-For hazardous area, explosions proof enclosure as
described in NEC article 500.
SINGRAULI STPP STAGE-II TECHNICAL SPECIFICATION SUB-SECTION-C-03(A) PAGE
(X500 MW) SECTION - VI MEASURING INSTRUMENTS| 2 OF 48
EPC PACKAGE PART-B {PRIMARY & SECONDARY)

~

131



132


3164918
Line


133



134


3164918
Line


08476

CLAUSE NO. o

TECHNICAL REQUIREMENTS wadtid

NTPG

Output
Input

Isolation

EMC
campatibility

Operating
ambient ,
temperature

Power  supply
Accessories
Composite ' (a)

_Accuracy
{Refer note 2)

(b)

d. Common requirements for each of the above type of temperature transmitters.

2-wire (power supply from input card of Control
System) with 4-20mA output with superimposed

- HART protocol signal.

Same transmitter shall be capable to handle Pi-100
RTD , Thermocouples —K&R types (input type to be

selectable at site through HART terminal)

min. 500 V AC
as per EN 61326

0 to 85 deg C {(without indicator)
0 to 70 deg C (with indicator)

compatible with input module of Control Systern

Mounting arrangements including clamps etc.
For head mounted and DiN-rail mounted types:

RTD _ =<{.4% of 0-250 deg C span
TIC-K type =<0.4% of 0-600 deg C span
T/IC-R type =<0.4% of 0-1000 deg € span

CJC accuracy {for thermocouples) shall be =< 1 deg
C .

For dual-input type:
RTD =<0.25% of 0-250 deg C span
T/C-K type =<0.2% of 0-600 deg C span

cJc accurécy (for thermocouples) shall be =< 1 deg
C.

e. Field bus compatible temperature transmitters

Temperature transmitters of this category shall be field mounting type & shall
be capable of withstanding operating ambient temperature upto 85 deg C.
These modules shall be connected to DDCMIS through field bus such as
Profibus, Foundation Field bus etc directly from the transmitter. Maximuin
Number of inputs per such temperature transmitter shall be eight. These shalf
be mounted in cabinets in non-AC areas. . ‘

SINGRAULI STPP STAGE-l! TECHNICAL SPECIFICATION SUB.SECTION-C-03(A) PAGE

{14500 MW) SECTION - Vi MEASURING INSTRUMENTS| 8 OF 45
EPC PACKAGE PART-B {PRIMARY & SECONDARY)
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C 36484

CLAUSE NO.

~ 'MEASURING INSTRUMENTS {C-03) il
NTPC

7.00.00

VIBRATION MONITORING SYSTEM :

Microprocessor based vibration mon‘itoring system shall be provided for
fan/pumps/motors etc. qty. of which shall be as indicated in Appendix | to Part A.

The Vibration Monitoring System shall be furnished on a system basis including,
vibration transducers with low noise flexible cables in flexible conduit, terminated
in local terminal boxes, necessary pre-amplifier/electronics mounted in local
weather proof boxes,” vibration monitors, mounting racks and cabinets etc. The
vibration meonitoring system shall include all power supplies, inierconnecting
cabling, calibration equipment, indicators, integrating units, signal conditioning
devices and all other accessories, erection hardware required for monitoring of
Vibratlon at each pomt The contractor shall provade the vibration pads.

Contractor can offer up to Four Channel Vlbrat[on monltors The allocation of
channets shall be stich that loss of one monitor shall not affect more than one
side of the bearing of one machine. In the case of more than two channel
Vibration monitors being provided by the Contractor, then one spare monitor shall
be provided mounted in the panel to take care of immediate replacement of any
failed monitors. Offered vibration monitors shall be modular in construction, plug
in type.

Inductance / prezoelectric type transducers shall be used. The sensors shall be
either velocity or accelectrometer type. However, the finally selected sensor type
shall also depend on recommendation of the equipment manufacturer & suitable
for application requirement which shall be finalised during detaii engineering and
without any exira price. Transducers shall be fumnished in weatherproof housing
suitable for field conditions. Cables/cabling from transducers local JB to Vibration
Monitoring system in Control Room/Control Equipment Room shall be provided
by the Contractor. ,

Vibration monitoring system shall give one no. buffered output of 4-20 mA DC and
two no. of buffered raw signal for each point monitored. The signal shall be
suitable for use as an input to DDCMIS as well as for analog recording & analysis,
finear in proportion to vibration velocity as well as displacement. Monitor shall
provide vibration indication calibrated in velocity units along with provisions of
changing to displacement unit {field-programmable) for each measurement point
in both horizontal & vertical planes. In addition lo the above Analog output to
DDCMIS, RS 485/ Ethernet communication link with MODBUS/OPC protocol and
suitable hardware/software for interfacing with Unit LAN/ Station LAN for transfer
of on line data and hlstory to employers remote engineering office shall also be

" provided,.

“The Vibration monitor racks with power supplies shall be mounted in a separate

self standing cabinet to be located in Contral Equipment Room except for CW

pumps Auxiliary Cooling Tower Fans, which shall be located in remote CW
.confrol . room. Contractor shall feed the vibration monitoring cabinet from

redundant UPS feeders with Auto changeover scheme. The power supply
arrangement shall ensure that if external power supplies are used, failure of one

SINGRAULI STPP STAGE-II} TECHNICAL SPECIFICATION SUB-SECTION-C-03{A) PAGE
{1X500 MW} SECTION - VI MEASURING INSTRUMENTS| 16 OF 45
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CLAUSE NO.

MEASURING

INSTRUMENTS (C-03)

e

Repeatability

No. of
contacis

" Rating of

contacts

Elect.
Connection

Set poin{!
dead band
adjustment
Enclosure

Accessories

Mbunting

Power Supply

{Wher_eyer
required)

Where the. process fluids are corrosive, viscous, solid bearing on; slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled with

+ 0.5% of full range

2 No.+2NC. SPDT snap action dry contact

60 V DC; 6 VA (or more if required by DDCMIS)

Plug in socket.

Provided aver full range.

Weather and dust proof as per |P-55

Siphon,
snubber,
chemicat
seal,
pulsation -
dampeners
as required
by process

Suitable for
enclosure/
rack
mouniing or
direct

. mouniing

24 V DC, to be arranged by Contractor except for Ash Level
Switches, where the same shall be as per Coniractor's Standard

practice.

316 58 and
packing glands

Suitable for rack -
mounting or
direct mounting

an inert fiquid suitable for the application.

‘Thermo well of All mounting accessories

{1X600 MW) -
_ ‘{«@\ch PACKAGE
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CLAUSE NO.
MEASURING INSTRUMENTS {C-03 v dd
' ( ) NTRG
12 Accessories  Blow out dise, S8 Thermoweil Gasket for all KEL-F
siphon, shield “for transparent
snubber, type vent and drain
pulsation valves of Sieel/SS as
dampener, per CS/Alloy process
chemical seal Requirement.
(if required by
process)
gauge
isolation valve
13  Material of 316 SS / 304 316SS/304SS
Bourdon/ Ss
- movement
Notes:-
*Bicolour iype level gauges will be provided for applications involving steam and
water except for condensate and feed water services.
Length of gauge glass shall not-be more than 1400 mm. If the vessel is higher,
multiple gauge glasses with 50 mim overlapping shall be provided.
Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled with
-an inert liquid suitable for the' application.
17.00.06 G Related Special Measuring Instrument
17.01.00 ANALYSER INSTRUMENTS:
Common Reqguirements
1 Ouiput signals Analog  4-20 mADC
Binary V 2 NO + 2 NC for high alarm
2. Zero &span Available
Adjustment
3. Ambienttemp. 50°C
4.  Indication Bigital
5. Enclosure Weather & Dust proof ([P 55) Die cast Aluminium/SS
T Type/Material - )
8. Type of Electronics Microprocessor based

PAGE

GRAULI STPP STAGE-I TECHNICAL SPECIFICATION SUB-SECTION-C-3(A)
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CLAUSE NO. MEASURING INSTRUMENTS (C-03) i
| NTPC

18.00.00

~Coefficient
error

7. Type of electronics

8. Indication
9. Enclosure
DEW POINT METER
Sensor

Type

Service
Range
Sensor Accuracy

Operating
Temperature

Operating Pressure
Analyser
Input

Display

Range
Display Accuracy

Mounting
Power supply

Qutput

{ Temp. 0.001 pH/ Deg.C

rocessor  based with

Facility,

self-diagnostic

Digital

Weather dust proof {IP55) Die cast aluminu

Capacitance type with change
proporticnal to moisture present.

in output

Dry Air
-50 to 0 Degree Centigrade Dew-Point
Better than +/-0.5%

0 to 50 degree C.

0-10 Kg./Cm2, suitable for process application.

Change in capacitance from dew point sensor.

Combined enclosure with two three-digit seven
segments LED display with decimal point after
two digits. LED height shall be 4 inches, clearly
legible from a distance of atleast 10 meters.

-50 to 0 Degree Centigrade Dew-Poini
Betler than =/-2 Degree C.

Table top/Flush mounting, to be finalised during
detailed engineering.

240V AC, 50 Hz to be arranged by the
contractor.

5-20 mA DC capable of driving a load impedance
of 500 ochms minimum. . )

FERY

INGRAULI $TPP STAGE-H

~ [1X500 MW)
EPC PACKAGE
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CLAUSE NO. ,‘,
TECHNICAL REQUIREMENTS e il —
MTRG

{iv) Air Heaters
{v) ~ Furpace, BFPDT's. - =

And for remaining applications, water leak, fire and rust proof flexible Gl conduits
shall be provided. The temperature ratmg of flexible conduit shall be suitable for
actual application.

11.02.00. -The Bidder shall install .cénduits according to the general routing as approved by
Emplayer and shall coordinate conduit locations with other works.

11.03.00 All grounding bushings within all enclosures shall be wired togeiher and connecled
internally to the enclosure grounding lug or grounding bus with 8 AWG bare copper
- conductor. Conduit runs fo individually mounted equipment shall be grounded to the

Employer's cable fray grounding conductor with 12 AEG bare copper conductor. All
‘grounding bushings, clamps and connectors shall be subject to approval of the o
Employer.
11.04 .00 All rigid conduit fittings shall conform to the requirements of 1S:.2667, 1976. -
Galvanized steel fitting shall be used with steel conduit. All flexibie conduit fittings i
shall be liquid tight, galvanized steel. The end fittings shall be compatible with the
flexible conduit supplied. iy
11.05.00 All individually mounted equipment and devices shall be cannected o the supply £
conduit, using not more than one metre of flexible conduit adjacent to the equipment ) (-
or device. Flexible conduit shall be installed in all conduit runs, which are supported .
by both building steel and structures subject to vibration or thermal expansion. This 7
shall include locations where conduit supported by building steel enters or becomes
supported by the turbine generator foundation and where conduit supported by { 5
building steel or foundation becomes supported by steam generator framing.
- o £
11.06.00 .Special areas, such as control rooms in which external noise is to be minimized, Lt
shall have flexible conduit in conduit runs where the runs cross from the main |- o
building framing to the control room framing. i }
11.07.00 Conduit supports shall be furnished and installed in accordance with these { 3
specifications. Suppart material shall comply with the following requirements. B
i) Hanger rods shall be 12 mm diameter galvanized threaded steel rods. e
it) Single conduit supports shafl be one-hole cast metal straps and clamp backs %ﬁ‘
unless other types are accepiable to the Employer. Multiple conduit bank o
supports shall be constructed of special galvanized support channels with ;; ;
associated conduit clips.
§
11.08.00 Conduit sealing, explosion proof, dust proof and other types of special fitlings shall W
be provided as required by these specifications and shall be consistent with the area
and equipment with which they are installed. Fittings installed outdoors and in damp id}

locations shall be sealed and gasketed. Hazardous area fitings and conduits
sealing shall conform with NEC requirements for the area classification.

o™
o

SINGRAUL! STPP STAGE-H TECHNICAL SPECIFICATION S1UB-SECTION-C-06 PAGE é}
{1X500 MW) SECTION - VI INSTRUMENTATION 16 OF 17
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‘ TECHNICAL REQUIREMENTS gadgis
NTPC
58,80 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION
PHiLOS’OPHY
The cable interconnection philesophy to be adopted shall be such that extensive
grouping of signals by large scale use of field mounted Group Junction Boxes (JBs)
at strategic locations (where large concentration of signals are available, e.g. valves
limit & forque switches, switchgear) is done and consequently cable with higher
number of pairs are extensively used. The details of termination to be followed are
mentioned in the given Table A.
TABLE A: CABLE TERMINATION TC BE FOLLOWED
Application Type Of Termination Type
of
FROM (A) TO (B) END A END B Cable
Valves/dampers Marshalling / Plug in Post mount | G
drives (integral Marshalling —~ cum | connector cage
Junction box} ’ Termination clamp
Cubicle / local type.
group JB
Transmitters, Integral Junction Plug in Cage F.G
Process Actuated | box of LIE/LIR connector clamp {Rail
switches mounted ‘ mount)
in LIE/LIR 7 type.
RTD heads Local junction box | Plugin Cage F
connector clamp (Rail
mount}
type.
Themocouple Local junction box | Plug in Cage A, B,
! CJC box (if connector clamp (Rail | C* -
applicable) mount)
type.
Other Field Lecal JB / Group Plug in Cage F.G
mounted JB connector clamp (Rail | -
-1 Instrument mount)
type.
RTD | Temperature Plug in Screwed, F
transmitter connector Cage
clamp type
SINGRAULI STPP STAGE-Ii TECHNICAL SPECIFICATION SUB-SECTION-C-08 PAGE
(1X5Q0 MW} i SECTION - VI INSTRUMENTATION 9 OF 17
£PC PACKAGE PART-B POWER SUPPLY CABLE
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CLAUSE NO. TECHNICAL REQUIREMENTS ol
' _ MNTPC
Application Type Of Termination Type
: of
FROM (A} TO (B) END A END B Cable
Thermocouple Temperature Plugin Screwed, A, B,
fransmitter connector ‘Cage c*
clamp type
Local Junction Group .JB Cage clamp Cage F.G
box, Temperature (Rail mount) clamp (Rail ;
Transmitter, int. type. mount}
Junction box of type.
LIE/ LIR/
MCC/SWGR
Local Junction Marshalling / Cage clamp Cage F.G
box, Temperature | Marshalling — cum | (Rail mount) clamp
Transmitter, Int. Termination type. (Post
Junction box of Cubicle mounted)
LIE/ LIRY Group type.
JB/MCC/SWGR
Marshalling Electronic system | Cage clamp Plug-in Internal
cubicle/ cabinet {Post mounted) | connector / | wiring
Termination type. other
Cabinet system as
per Mir.'s
Standard
Marshalling/ UCD mounted Cage clamp Plugin F.G
Termination equipments (Post mounted) | connector/ | (with
System Cabinets type. Cage plug-in
clamp type | connect
(rail orat
mounted). | one
end)
DDCMIS/PLC PC, Printers etc. Plug in | Plug in Mfr’s
.cabinets ) © | connector connector | Standar
' d
Notes 1 Normally 10% spare cores shalt be provided when the numbers of pairs

of cables are more than four pairs, except for pre-fabricated cables

which shall be as per manufacturer’s standard.

2. For analog signals, individual pair shielding & overalt shielding & for
Binary signals, only overalt shielding of instrumentation cables shall be
provided. ' -

3. Alsorefer drg.lX~405~POI~A-021 .

4. *For high temperature applications only.

"SINGRAULI STPP STAGE-I
{1X508 M)
EPC PACKAGE

TECHNICAL SPECIFICATION

SECTION - Vi
PART-B
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INSTRUMENTATION
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6.04.00

6.05.00

6.06.00

6.07.00

7.00.00

7.01.00

" b%564

TECHNICAL REQUIREMENTS padifis
@ NTPG

INTERNAL PANELSI SYSTEM CAB!NETS WIRING

“Internal panellcabmet wiring shall be

TERMINAL BLOCKS

All terminal biocks shall be rail mounted/post mounted, cage clamp type with high
quality - non-lammable insulating material - of melamine suitable for working

-temperature of 105 deg. C. The terminal blocks in field mounted junction boxes,

temperature transmitiers, instrument enclosures/racks, etc., shall be suitable for
cage clamp connections. The ferminal blocks in Control Equipment Room
logic/termination/marshalling cubicles shall be suitable for post mounted cage clamp
connection at the field input end. The terminal blocks for DDCMIS inputfoutput
connections from/to SWGR/MCC, Actuators with Integral Starter (for coupling relays
and check back signals of 11 kV and 3.3 kV auxiliaries, LT drivesivalves &
dampers/solenoids, CT & VT, etc.) shall be provided with buili in test and disconnect
facilities complete with plug, slide clamp, test socket ele. The exact type of terminal
blocks to be provided by the Bidder and the technical deiails of the same including
width etc. shall be subject to Employer's approvat.

Al the terminal blocks shall be provided complete with all required accessories

“including assembly rafl, locking pin and section, end brackets, partitions, small

partitions, test plug bolts and lest plug (as specified above for SWGR connections)
transparent covers, support brackets, distance sleeves, warning label, marking, etc.

The marking on terminal sirips shall correspond to the terminal numbering on wiring
diagrams. At least 20% spare unused terminals shall be provided everywhere
including locat junction boxes, instrument racks/enclosures, termination/marshalling
cabinets, efc. All terminal blocks shall be numbered for identification and grouped
according to the function. Engraved labels shall be provided on the terminal blocks.

For terminating each process acluated switches, drive actuators, control valves,
Thermocouple,RTD, etc. in Local Junction Boxes, etc refer Drg no. OGOO—QQQ POI-
A-0B5.

The terminal blocks shall be arranged with at least 100 mm cfeara’nce between two

sets of terminal blocks and between terminal blocks and junction box walls.

For ensuring proper connections, Bidder shall provide suitable accessories, along
with insulation sleeves. The exact connecting accessory shall be finalised as per
application during detail englneenng stage SUbjeCt to Employer's approval wzthout

| any cost repercussions.

Internal wiring in factory pre-wired electronic equipment cabinets may be instailed
according to the Bidder's standard as' 'to wire size and method of termination or
internal equipment. Terminal blocks for connection of external circuits into factory
prewired electronic equment cab;nets shall meet all the requirements as specified
above

& cobper cond&ctor with FE%%.S

PVC insulatio and outer sheath meeting the requwements of VDE

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-C-06 PAGE
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CLAUSE NO.
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TECHNICAL REQUIREMENTS MPDC

1.00.00

1.01.00

1.01.01

1.01.02

1.02.00
1.02.01

1.03.00

ELECTRIC ACTUATORS WITH i!&TEGRAL STARTERS

38278
TYPE:

The actuators shall have integral starters along with over load relays with buiit in
SPP (Single Phasing Preventer). A 415, 3 phase 3 wire power supply shall be given
to the actuator from vendor's/femployer's switch board as applicable through a switch
fuse unit. Control voitage of the motor starter shall be 110 V AC/ 24 V DC, derived
suitably from 415V power supply.

In case supplier's standard control voltage for Open/Close contactors is 110V AC,
the same is acceptable if suitable Opto Isolation circuit is provided with coupling
refays for 24 V DC command inpuis.

INTERFACES:

Open/Close command termination logic with position & toréue Limit Switches,
positioner circuit shall be suitably built in the PCB inside the actuator.

(a) For Binary Drive (both ON-OFF and INCHING type) :- Open/Ciose command
& status thereof and disturbance monitoring signal (common contact for
Overload, Thermostat, conirol supply failure, L/R selector switch at local &
other protections operated) shall be provided.

interface with the control system shall be through hardware signal only. Inter
posing relays provided (with coil burden 2.5 VA) in the actuator shall be
energized to initiate opening and closing, by 24V DC signal from the external
control system.

(b} For Modulating Drive:- the command to actuator shall be in form of 4-20mA
signal. The necessary positioning circuit and motor protection shall be
provided

{c) Open/close command termination logic shall be sui.tably Built -’inside actuator.
RATING : ' |

(a) Supply Voltage & frequency: 415V +/- 10%, 3 Phase, 3 Wire 50HZ +/-5%.
(b) Sizing:- /

For OpenICk)se at rated speed agamst desugned differential pressure at 90%
of rated voltage : :

For isolating service:- three successive open-close operations or 15 mins,
whichever is higher. For regulating service 150 starts per hour or required
cycles, whlchever is higher.

SINGRAULE STPP STAGE-

TECHNICAL SPECIFICATION SUB-SECTION-B-30
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o TECHNICAL REQUIREMENTS il
Vel : MNTPC
1.04.00 . . | CONSTRUCTION: n 8 21 9
Ty AR
(8) Enclosure:
Totally enclosed weatherproof minimum IP-55 degree of protection.
{b) Gear Train:
Metal (Fibfé gears are not acceptable) self-locking fo prevent drift under
“torque switch (where ever applicable) spring pressure when motor is de-
energised.
{c}. Manual Wheel:
Shall disengage automatically during motor operation.
1.05.00 MOTOR :
(a) Type:
Squirrel cage induction motor suitable for Direct On Line ( DOL )starting.
(b) Enclosure:
Totally enclosed, self ventilated IP-55 degree of protection.
(c) Insulation
Class B or better. Temperature rise 70 Deg C. over 50 Deg C ambient
{(d} - Bearings:
Double shielded, grease tubricated antifriction. -
(e} Earth Terminals:
Two
4] Protection:
Single ‘Phasing Protection, Over heating protection through Thermosiat
and wrong phase sequence protection shall be provided over and above
other protection features standard to bidder's design Suitable means shall
be provided to diagnose the type of fault locaily
1.06.00 POSITIONIT ORQUE SWITCHES:
1.06.01 Four nos. (2 each in open and close position) position limit switches and two nos.
(one in open and other in close direction) torque switches each having two nos. NO
SINGRAULI STPP STAGE-Il TECHNIGAL SPECIFICATION SUB-SECTION-B.30 PAGE
{1X500 MW} SECTION - Vi ELECTRICAL 20F4
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and two nos. NC contacts shall be provided. A single shaft shall actuate all contacts
of limit switches at each position. '
Limit switch and disturbance signals shall be available to DCS even when the power
supply to the actuators is not available.
Torque switches shali be bypassed in both the end positions with the other end Limit
switches.
Limit switches
Limit switches shall be Sijver plated with high conductivity and non —corrosive type.
Contact rating shall be sufficient to meet the requirement of Control System subject
to a minimum of 60 V, 6 VA rating. Protection class shall be 1P-55.

1.07.00 LOCAL OPERATION:

1.07.01 It shall he possible to operate the actuator locally aiso. Lockable localremote
selection shall be provided on the aciuator.

1.08.00 POSITION INDICATOR :

1.08.01 To be provided for 0 to 100% travel.

1.09.00 POSITION TRANSMITTER (FOR MODULATINGANCHING TYPE) :

1.09.01 As required. Suitable for stabilized 4-20 mA signal, 2 wire inductive typse, 24 volts DC
cperated.

1.10.00 WIRING :

1.10.01 Suitable voltage grade copper wire.

1.11.00

TERMINAL BOX :

(i) 9 pin plug and socket (1 no. per actuator to suit 4 pair 0.5 sq.mm.  copper
overall shieided (16 mm OD}), instrumentation cable} suitably mounted in the
starter box itself to terminate open/close command and status feedback
“signals with external control systems. - '

(iy Additional one number 9 pin plug and socket (to suit 4 pair 0.5 sq.mm copper
(16 mm OD) individual and overall shielded instrumentation cable) suitably -

mounted -in the starter box - itself for actuators with 4-20 mA position
transmitters.

{ii) Necessary glands for power cables shall be provided.

SINGRAULI STPP STAGE-HL

{(4X500 MW) SECTION - Vi ELECTRICAL
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1.12.00
1.12.01
1.13.00

1.13.01

1.14.00

1.14.01

TERMINAL BLOCK :
650V grade. For power cables.

SPACE HEATER :

supply available in the actuator.
TYPICAL WIRING DIAGRAM :

Refer Tender Drawing No. 0000-299-POI-A-063.

Space heater of suitable rating. The supply shall be derived from the main power

SINGRAULI STPP STAGE-H

TECHNICAL SPECIFICATION
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CLAUSE NO.
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1.00.00
1.01.00
1.01.01

1.01.02

1.01.03

1.02.00
1.02.01

1.02.02

1.02.03

1.02.04

1.02.05

CONTROL VALVES, ACTUATORS & ACCESSORIES

CONTROL VALVES, ACTUATORS & ACCESSORIES
General Requirements

The control valves and accessories equipment furnished by the Bidder shall be designed,
constructed and tested in accordance with the latest applicable requirements of code for
pressure piping ANSI B 31.1, the ASME Boiler & pressure vessel code, Indian Boiler
Regulation (IBR), ISA, and other standards specified elsewhere as well as in accordance
with all applicable requirements of the “Federal Occupational Safety and Health Standards,
USA” or acceptable equal standards. All the Control Valves, their actuators and accessories
to be furnished under this Sub-section will be fully suitable and compatible with the
modulating loops covered under the Specification.

All the control valves and accessories offered by the Bidder shall be from reputed,
experienced manufacturers of specified type and range of valves.

For control valve such as pressure and temperature control valve for Aux PRDS applications,
Separator Drain Control Valves etc., also refer to the corresponding mechanical section in
addition to requirements stipulated in this subsection.

CONTROL VALVE SIZING & CONSTRUCTION

The design of all valve bodies shall meet the specification requirements and shall conform to
the requirements of ANSI (USA) for dimensions, material thickness and material specification
for their respective pressure classes.

The valve sizing shall be suitable for obtaining maximum flow conditions with valve opening
at approximately 80% of total valve stem travel and minimum flow conditions with valve stem
travel not less than 10% of total valve stem travel. All the valves shall be capable of handling
at least 120% of the required maximum flow. Further, the valve stem travel range from
minimum flow condition to maximum flow condition shall not be less than 50% of the total
valve stem travel. The sizing shall be in accordance with the latest edition of ISA handbook
on control valves. While deciding the size of valves, Bidder shall ensure that valves trim exit
outlet velocity as defined in ISA handbook does not exceed 8 m/sec for liquid services, 150
m/sec. for steam services and 50% of sonic velocity for flashing services. Bidder shall
furnish the sizing calculations clearly indicating the outlet velocity achieved with the valve
size selected by him as well as noise calculations, which will be subject to Employer’s
approval during detailed engineering.

Control valves for steam and water applications shall be designed to prevent cavitation, wire
drawing, flashing on the downstream side of valve and down stream piping. Thus for
cavitation/flashing service, only valve with anti cavitation trim shall be provided. Detailed
calculations to establish whether cavitation will occur or not for any given application shall be
furnished.

Control valves for application such as SH Spray Control, RH spray Control, Heavy Oil
Heating, pressurizing and Control system shall have permissible leakage rate as per leakage
Class V. All other control valves shall have leakage rate as per leakage Class-IV.

The control valve induced noise shall be limited to 85 dBA at 1 meter from the valve surface
under actual operating conditions. The noise abatement shall be achieved by valve body and
trim design and not by use of silencers.

TECHNICAL SPECIFICATION

SECTION - VI CONTROL VALVES,
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2.00.00 VALVE CONSTRUCTION

2.01.00 All valves shall be of globe body design & straightaway pattern with single or double port,
unless other wise specified or recommended by the manufacturer to be of angle body type.
Rotary valve may alternatively be offered when pressure and pressure drops permit.

2.02.00 Valves with high lift cage guided plugs & quick-change trims shall be supplied.

2.03.00 Cast Iron valves are not acceptable.

2.04.00 Bonnet joints for all control valves shall be of the flanged and bolted type or other
construction acceptable to the Employer. Bonnet joints of the internal threaded or union type
will not be acceptable.

2.05.00 Plug shall be of one-piece construction cast, forged or machined from solid bar stock. Plug
shall be screwed and pinned to valve stems or shall be integral with the valve stems.

2.06.00 All valves connected to vacuum on down stream side shall be provided with packing suitable
for vacuum applications (e.g. double vee type chevron packing)

2.07.00 Valve characteristic shall match with the process characteristics.

2.08.00 Extension bonnets shall be provided when the maximum temperature of flowing fluid is
greater than 280 deg. C.

2.09.00 Flanged valves shall be rated at no less then ANSI press class of 300 Ibs.

3.00.00 VALVE MATERIALS

Sr. Service Body material Trim Material

No.

1 Non-corrosive, Carbon steel ASTM-A216 Gr. 316SS stellited with stellited
non-flashing WCB for fluid temperature below faced guide posts and
and non- 275 Deg. C bushings.
cavitation
service except Alloy steel ASTM-A217Gr. WC9
DM water for fluid temperature above 275

Deg.C

2. Severe Alloy steel ASTM-A217 Gr. WC9 440C
flashing/cavitati
on services

3. Low Alloy steel ASTM-A217 Gr. WC6 17-4 PH SS
flashing/cavitati
on service

4. DM water 316 SS 316 SS
service

NOTE Valve body rating shall meet the process pressure and temperature
requirement as per ANSI B16.34.

However, Bidder may offer valves with body and trim materials better than specified
materials and in such cases Bidder shall furnish the comparison of properties including
cavitation resistance, hardness, tensile strength, strain energy, corrosion resistance and
erosion resistance etc. of the offered material vis-a-vis the specified material for Employer’s
consideration and approval.

TECHNICAL SPECIFICATION
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4.00.00

5.00.00

6.00.00
6.01.00

7.00.00

END PREPARATION

Valve body ends shall be either butt welded/socket welded, flanged (Rubber lined for
condensate service) or screwed as finalized during detailed engineering and as per
Employer’s approval. The welded ends wherever required shall be butt welded type as per
ANSI B 16.25 for control valves of sizes 65 mm and above. For valves size 50 mm and
below welded ends shall be socket welded as per ANSI B 16.11. Flanged ends wherever
required shall be of ANSI pressure-temperature class equal to or greater than that of the
control valve body.

VALVE ACTUATORS

All control valves shall be furnished with pneumatic actuators except for pressure and
temperature control valve for auxiliary PRDS application (electro-hydraulic / pneumatically
operated) and separator drain control valve (electro-hydraulic type).The Bidder shall be
responsible for proper selection and sizing of valve actuators in accordance with the pressure
drop and maximum shut off pressure and leakage class requirements. The valve actuators
shall be capable of operating at 60 deg.C continuously.

Valve actuators and stems shall be adequate to handle the unbalanced forces occurring
under the specified flow conditions or the maximum differential pressure specified. An
adequate allowance for stem force, at least 0.15 Kg/sg.cm. per linear millimeter of seating
surface, shall be provided in the selection of the actuator to ensure tight seating unless
otherwise specified.

The travel time of the pneumatic actuators shall not exceed 10 seconds.
CONTROL VALVE ACCESSORY DEVICES

All pneumatic actuated control valve accessories such as air locks, hand wheels/hand-jacks,
limit switches, microprocessor based electronic Positioner, diffusers, external volume
chambers, position transmitters (capacitance or resistance type only), reversible pilot for
Positioner, tubing and air sets, solenoid valves and junction boxes etc. shall be provided as
per the requirements.

SPECIFICATIONS FOR MICROPROCESSOR BASED ELECTRONIC POSITIONER

1 Electrical a) Input Demand | 4-20 mA
Signal
b) Power Supply Loop Powered from the output card of

Control System.

¢) HART Protocol Compatibility for Remote Calibration &
Diagnostics (Super-imposed HART signal
on input Signal (4-20 mA)

d. Valve position | Position sensing, 4-20 mA output signal to
sensing be provided for control system.

2 Environment a) Operating temp. | (-)30 To 80 Deg. C

b) Humidity 0-95 %

TECHNICAL SPECIFICATION

SECTION - VI CONTROL VALVES,
PART-B ACTUATORS & PAGE 4 OF 7
ACCESSORIES
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TECHNICAL REQUIREMENTS

gt
NTPC

c) Protection class | IP-65 Minimum

3 Software for | Software Windows based software. Software shall
Configuration meet the requirements for Configuration,
and Diagnostics, Calibration and Testing of
Diagnostics the actuator.

Diagnostic/Test Advanced diagnostic features like Stroke

features counter or Travel counter, Leakage in

actuators, Valve Signature analysis, Step
Response test, Valve friction /Jamming
detection etc to be provided.

4 Test  reports/ | Factory Valve Signature Tests Reports (Pr Vs Valve travel and
Certificates Travel Vs I/P signal) are to be provided.

Test certificates as per Manufacture Standard/Relevant

Standard are to be submitted.

5 Configuration/ Remote & Local Calibration, Auto & Manual Calibration shall be
Calibration. possible.

6 Operating Full range/ Split range.

Range
7 Modes Valve Action Direct / Reverse Valve
Action
Flow Characterization Possible to fit Valve
Characteristic Curves-
Linear , Equal
percentage etc.

8 Fail  Safe/Fail | Fail Safe/Fail Freeze feature is to be provided. (In case the fail
Freeze freeze feature is not intrinsic to the positioner, Bidder shall

achieve the same externally through solenoid valve connected

in the pneumatic circuit).

9 Pneumatic Air capacity Sufficient to handle the
valves & actuators
selected/ Boosters to be
supplied, if required.

Air pressure To suit the air supply
pressure/quality
available.

Process connection Y&’ NPT

10 | Performance Characteristic deviation <=0.5 % of span.

TECHNICAL SPECIFICATION
SECTION - VI
PART-B

CONTROL VALVES,
ACTUATORS &
ACCESSORIES
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163




CLAUSE NO.

TECHNICAL REQUIREMENTS

gt
NTPC

c) Protection class | IP-65 Minimum

3 Software for | Software Windows based software. Software shall
Configuration meet the requirements for Configuration,
and Diagnostics, Calibration and Testing of
Diagnostics the actuator.

Diagnostic/Test Advanced diagnostic features like Stroke

features counter or Travel counter, Leakage in

actuators, Valve Signature analysis, Step
Response test, Valve friction /Jamming
detection etc to be provided.

4 Test  reports/ | Factory Valve Signature Tests Reports (Pr Vs Valve travel and
Certificates Travel Vs I/P signal) are to be provided.

Test certificates as per Manufacture Standard/Relevant

Standard are to be submitted.

5 Configuration/ Remote & Local Calibration, Auto & Manual Calibration shall be
Calibration. possible.

6 Operating Full range/ Split range.

Range
7 Modes Valve Action Direct / Reverse Valve
Action
Flow Characterization Possible to fit Valve
Characteristic Curves-
Linear , Equal
percentage etc.

8 Fail  Safe/Fail | Fail Safe/Fail Freeze feature is to be provided. (In case the fail
Freeze freeze feature is not intrinsic to the positioner, Bidder shall

achieve the same externally through solenoid valve connected

in the pneumatic circuit).

9 Pneumatic Air capacity Sufficient to handle the
valves & actuators
selected/ Boosters to be
supplied, if required.

Air pressure To suit the air supply
pressure/quality
available.

Process connection Y&’ NPT

10 | Performance Characteristic deviation <=0.5 % of span.

TECHNICAL SPECIFICATION
SECTION - VI
PART-B

CONTROL VALVES,
ACTUATORS &
ACCESSORIES
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CLAUSE NO. TECHNICAL REQUIREMENTS 'rﬁrpc
Ambient temp effect <=0.01 %/ deg C or

better.

10 | EMC & CE | Required to International Standard EN50081-2 & EN50082
Compliance like EN/IEC. or equivalent.

11 | Accessories In-built Operator Panel Display with push buttons
for configuration and
display on the positioner
itself (Password
protected/Hardware lock).

| Hand Held Hart Calibrator Universal Hart Calibrator
to be provided (for
uantity, refer Part-A:

Contrac ties of the
specification).
Press Gauge Block For supply & output

pressures, Air Filter
Regulator and  other
accessories shall be
provided on as required
basis for making system

complete.

Electrical Cable Entry 1/2”NPT, side or bottom
entry to avoid water
ingress.

Valves Mounting Assembly For Sliding
Stem/Rotary/Single

acting/Double acting
actuators on as required
basis

* Note:

Employer is providing a centralized HART management system including the HART
multiplexing/ interfacing system. The HART signals shall be picked up from marshalling
terminals of DDCMIS (SG/TG DDCMIS as well as BOP DDCMIS), as applicable. The details
of the above mentioned employer's HART management system are as below:

The following functionalities are achieved through industry standard softwares of the HART
management system for electronic transmitters, temperature transmitters and analysers:

a) Constant scanning to monitor faults or changes to instrument configuration.

b) Employer-defined and standard calibration and configuration procedures for all
transmitters.

c) Constant signal data collection facilities to maintain continuously updated records.

d)  Automatic tracking of configuration changes made in the field, such as may be
introduced by hand-held communicator. All configuration function associated with hand-held
communicators shall be available in the system.

TECHNICAL SPECIFICATION

SECTION - VI CONTROL VALVES,
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CLAUSE NO.

padqif
TECHNICAL REQUIREMENTS NTPGC

8.00.00

8.01.00
8.02.00
8.03.00

8.04.00

8.05.00

e) Event and log reports on screen as well as on printer.
f) Any addition/deletion of transmitter will be reported on printer and logged in hard disk.

Further, the positioners shall be monitored from the above described HART management
system .To achieve this, Bidder shall provide the necessary software to achieve the
functionalities described above under "Remote Configuration and Diagnostics”, and this
software shall be loaded in the Employer's HART management system.

TEST AND EXAMINATION

All valves shall be tested in accordance with the quality assurance programme agreed
between the Employer and Contractor, which shall meet the requirements of IBR and other
applicable codes mentioned elsewhere in the specifications. The tests shall include but not
be limited to the following:

Non Destructive Test as per ANSI B-16.34.
Hydrostatic shell test in accordance with ANSI B 16.34 prior to seat leakage test.

Valve closure test and seat leakage test in accordance with ANSI-B 16.34 and as per the
leakage class indicated above.

Functional Test: The fully assembled valves including actuators control devices and accesso-
ries shall be functionally tested to demonstrate times from open to close position.

CV Test: Please refer Cl No. 1.00.00, Sub-section-IV:19 (Type test requirements), Control
Valves.

Bidder shall furnish all the control valves under this main plant package as finalized during
detailed engineering stage without any price repercussions whatsoever depending on the
process requirements. All the control valves provided by the Bidder for this project shall
meet the specifications requirements specified herein. Specification for control valves in this
Sub-section has to be read in conjunction with other relevant Sub-sections of this speci-
fication.

TECHNICAL SPECIFICATION

SECTION - VI CONTROL VALVES,
PART-B ACTUATORS & PAGE 7 OF 7
ACCESSORIES
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SPECIFICATION NO.: PES — 145 — 054A
Ak SPECIFICATION FOR VOLUME I8
Hﬂ[l LOCAL PANELS SECTION D
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SHEET 1 OF 5
1.0 SCOPE

2.0
2.1

2.2

3.0
3.1
3.1.1

3.1.2

3.1.3

3.14

3.15

3.1.6

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site of Local Panels required for control and monitoring
of the Auxiliary Plant & Equipment.

CODES AND STANDARDS

All the equipments specified herein shall comply with the requirements of the latest issue of the relevant
National and International standards.

As a minimum requirement, the following standards shall be complied with:

a) I1S-6005 : 1970 . Code of practice for phosphating of iron and steel.

b) I1S-5:1978 . Colours for ready mixed paints and enamels.

C) 1S-1248:1983 . Direct Acting Indicating Instruments.

d) 1S-13947 (Part-111):1993 : Rotary Cam Switches.

e) 1S-6875:1973 . Auxiliary relays.

f) 1S-8828:1993 : Circuit breaker for household and similar installations.

o)) 1S-13947 (Part-1):1993  : Low Voltage switchgear & control gear : Part-1 (General Rules)

h) NFPA-496:1974 . Purged & Pressurised Enclosure for Electrical Equipment in

Hazardous Locations.

TECHNICAL REQUIREMENTS
Panel Construction

The local panels shall house the secondary instruments, annunciation system, Single loop controller,
Control switches / push buttons, indicating lamps, relays, timers and other devices required for
operation and monitoring of the equipment locally.

The panels shall be of free standing type either welded construction on angle iron (minimum section of
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the
equipments to be mounted on it. The panels shall be robustly built and stiffners as necessary shall be
provided.

The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.
All welds on exposed panel surfaces shall be ground smooth.

The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

Enclosure thickness: Not less than 2.5 mm for load bearing sections (Mounted with instruments),
1.6 mm for doors and Not less than 2.0 mm for others

Panel Height: Not less than 2365 mm

Gland plate thickness: 3.0mm

Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

The panel shall be provided with rear doors with integral lockable handle. The door when locked shall
be held at minimum three places.The door width shall not be more than 550mm.The doors shall be
provided with suitable stiffners to prevent buckling. The handle shall be on the right side of the door.
The door shall be removable type with concealed hinges to facilitate maintenance work. Suitable
pocket inside the door shall be provided for keeping the drawings / documents.

Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation
louvers shall be provided at bottom and top of the doors covered with removable wire mesh.
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet —

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

A (No. PES-145-54A-DS1-0).

All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and
phosphating etc. by seven tank method. The panel shall have a high quality finish and appearance.
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel
based final paint of color shade and finish as given in data sheet-A (No. PES-145-54A-DS1-0).
Minimum thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint.

The cable glands of the required size and type as given in data sheet-A (No. PES-145-54A-DS1-0)
shall be supplied alongwith the Panel.

All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the
panel. Auxiliary relays and timers etc. shall be grouped according to the control function.

No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished
ground level). The devices shall be located in such a way so as to ensure easy access for operation /
maintenance.

Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145-
54A-DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided
then auto changeover unit shall be mounted on the panel are in the panel supplier’'s scope. Where DC
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space
heater and lighting shall be provided by the purchaser. Suitable arrangement shall be provided inside
the panel to receive and terminate the power supply feeder(s). For this purpose MCBs of suitable
current rating shall be provided by the vendor. A supervisory relay along with a pilot lamp to indicate
control supply ‘ON’ shall be provided on the panel. Any other power supply required for the operation
of the devices mounted in the panel shall be arranged by the vendor.

The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire /
flexible of 1.5mmz2 size. AC & DC wires shall be kept separate from each other. Separate coloured
wires to be used for AC and DC circuits. All wires shall be properly numbered and identified with
ferrules as per the Control scheme / wiring diagram. Wires shall be routed and run through PVC
troughs.

Terminal blocks shall be clip on type, 1100 volts grade. Separate terminal blocks shall be used for AC
& DC circuits. The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The
terminal for ammeters shall be provided with removable links for shorting CTs. Each terminal strip shall
be provided with identification strip. The terminal shall not be mounted below 250 mm height from
finished floor. The panel shall have ten (10) percent spare terminal.

The interior of each panel shall be suitably illuminated through fluorescent lamps operable on 240V 50
Hz AC power supply through panel door switch. A 15 Amp. 3-pin Power receptacle shall be provided.

Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the panel
bottom. These shall be designed to maintain the panel temperature five (5) deg. C above the ambient
temperature during maintenance shutdown. Suitable isolating and control devices comprising of MCB,
thermostat etc. shall be provided for the space heater.

The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of
the panel. It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main
station earth. The panel mounted equipments / devices shall be connected to earth bus through green
coloured PVC insulated stranded copper conductor of 2.5 mm2 size.

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individual devices on the panels shall be as provided with separate name plate with
inscription of 3 mm height. The instrument / devices shall be provided with stick on label plates inside
the panel. The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte
Sheet / 2 mm Anodised Aluminium Plate. The inscription shall be with white letters on black
background on traffolyte sheet. The labels shall be fixed by self tapping non-rusting screws.
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3.2

3.21

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.3
331

3.3.2

3.3.3

3.34

3.35

Hazardous Area Panel Requirement

The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to
render it non-hazardous. Alarms shall be provided for local and remote annunciation when
pressurisation falls below 2.5 mm of water column. Protection shall be of type Z of NFPA-496. It shall
not be possible to switch ON the power of purged section unless it is purged as per the
recommendation of NFPA-496. Vendor must provide a protective device on the panel to protect the
panel from over pressurisation.

Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation,
pressure gauges, pressure switches, rotameter etc. Pressurisation kit shall be surface mounting on a
metal board and located outside the local panel. Pressurisation kit shall further consist of solenoid
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic. However
final start shall be manual. Panel protection against over pressure to be provided as per NFPA-496.

Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow
through the Local Control Panel. Panel venting shall be as per NFPA-496.

All components in the local panel like indicating instruments, push buttons switches, lamps etc., which
are required to be energized without panel pressurization or before completion of purge cycle shall be
explosion proof as per NEMA-7 & suitable for area classification.

All push buttons etc. requiring frequent operation during machine running shall have good positive
sealing. Weatherproof housing or cover to be provided wherever necessary. Vendor shall provide
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp
indication. This shall be used only during maintenance. All hinges, screws, other non-painted metallic
parts shall be of stainless steel material.

Provision to switch off manually all types of power shall be provided in the panel. In addition, it shall
also be possible to switch off power circuits / components which are powered from motor control centre
or control room manually in case of pressurization failure. All such cables from MCC and main control
room shall be terminated in explosion proof boxes (NEMA-7).

Control & Monitoring devices

Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere
for the plant / equipment shall be supplied and mounted on the panel.

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision
for repeat group alarm at remote. The annunciator shall be provided with ten (10) percent spare
windows or minimum two (2) windows along with electronics.

Relays

The relays shall be electromagnetic type suitable for specified control supply. Its contact configuration
and rating shall be suitable for the specified control function. However minimum contact rating shall be
5 Amp AC & 2 Amp DC as applicable. There shall be ten (10) percent spare contacts.

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable.

Control / Selector Switches

Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.
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3.3.6  Push Buttons / Indicating Lights

3.3.7

3.3.8

3.3.9

4.0

4.1

4.2

4.3

43.1

4.3.2

The push buttons shall be momentary action self-resetting type, however stop P.B. for unidirectional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It shall have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:

RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge.
GREEN Motor ON / Valve OPEN BLACK Lamp test

Indicating lights shall be suitable for direct connections across specified power supplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.

GREEN Motor OFF / Valve CLOSED condition AMBER Motor tripped condition.
RED Motor ON / Valve OPEN condition WHITE Normal / healthy condition
Ammeters

Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication.

Miniature Circuit Breaker (MCB)

These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse
delayed thermal trip feature for over current protection. The housing of MCB shall be made of non-
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.

Makes of various instruments / devices shall be as given below

1. Alarm Annunciators : Procon / 1IC

2. Ammeters : AEP / IMP

3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T

4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom

5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN

6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS

8. Terminal Blocks : Jyoti / EImex

TESTING AND INSPECTION

The bidder shall adopt suitable quality assurance program to ensure that the equipments
offered will meet the specification requirements in full.

BHEL'’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish
his acceptance to BHEL's QP and submit the signed and stamped copy of QP along with the offer.

The vendor shall conduct the following tests as a minimum requirement:

Routine Tests

1. High Voltage (H.V.)

2. Insulation Resistance (I.R.)
3. Functional

Type Tests
1. Enclosure Class Test
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5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a Ilist of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL's Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145-54A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145-54A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CDs.
7.0 MARKING AND PACKING
7.1 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data sheet forms :

- Data sheet A&B for Local Panels : Data sheet no. PES-145-54A-DS1-0
- Data sheet C for Local Panels : Data sheet no. PES-145-54A-DS2-0
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Data Sheet A & B

................. Data Sheet No.: PES-145A-DS1-0

DATA SHEET-A FOR LOCAL PANEL
(TO BE FILLED BY PURCHASER)

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

GENERAL MANUFACTURER
B FOLDED 0 WELDED
CONSTRUCTION
(As per requirement)
O 240V 50 HzAC [ 220V DC
TECHNICAL INPUT POWER SUPPLY
B 415V 3 PHASE
NO. OF FEEDERS O ONE W TWO
B 110V AC 0 220V AC
CONTROL SUPPLY 0 220V DC ]
(As per requirement)
ALARM ANNUNCIATOR WINDOW (AS REQUIRED) TO BE DECIDED DURING
(EXCLUDING SPARES) DETAILED ENGINEERING
O EPOXY 0 SYNTHETIC ENAMEL
PAINT TYPE
B EPOXY POWDER COATED
O LIGHT GREY (Shade 631 IS-5)
PANEL COLOUR (EXTERNAL) O DARK GREY (SHADE 632 IS-5) (TO BE
FINALISED DURING DETAILED ENGINEERING)
O SEMI MAT O MATT
FINISH
O GLOSSY W SEMI GLOSSY
B WHITE 0 CREAM

PANEL COLOUR (INTERNAL) O OFF WHITE

O SEMI MAT O MATT
FINISH
B GLOSSY O SEMI GLOSSY
W P-54
CLASS OF PROTECTION
O Ip-53
B RELAY BASED 0O PLC

CONTROL HARDWARE

HEFOUNDATION BOLTS
FOUNDATION ARRANGEMENT
0O ANCHOR FASTENERS

WEIGHT OF PANEL (Kg.)

0 PRESSURISED EMUNPRESSURISED
PANEL TYPE
As per Requirement

O SINGLE COMPRESSION
CABLE GLAND
B DOUBLE COMPRESSION
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Data Sheet C

Data Sheet No.: PES-145A-DS1-0

DATA SHEET-C FOR LOCAL PANEL

(TOBE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL MANUFACTURER
CONSTRUCTION
TECHNICAL INPUT POWER SUPPLY

NO. OF FEEDERS

CONTROL SUPPLY

ALARM ANNUNCIATOR WINDOW
(EXCLUDING SPARES)

PAINT TYPE

PANEL COLOUR (EXTERNAL)

FINISH

PANEL COLOUR (INTERNAL)

FINISH

CLASS OF PROTECTION

CONTROL HARDWARE

FOUNDATION ARRANGEMENT

WEIGHT OF PANEL (Kg.)

PANEL TYPE

CABLE GLAND
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