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748359/20P21PS- -MAX
ELATSE NO. QUALITY ASSURANCE

vadniid
NTPC

MOTOR

TESTS/CHECKS

TEMS/COMPONENTS

Physical Inspection
Metallography

Electrical Characteristics
Welding/Brazing(WPS/PQR)

Plates for stator frame, end
shield, spider etc.

<|  <| NDT /DP/MPI/UT

Shaft

Magnetic Material

Rotor Copper/Aluminium

Stator copper

SC Ring

<|<|<|<|=<

Insulating Material

Tubes, for Cooler

<<l 1<I<[<] |<] =] Heat Treatment

Sleeve Bearing

<

Stator/Rotor, Exciter Coils

<|I<<<[<X|<[<]<|=<| <] Make/Type/Rating /General
<| X[ =<<I<|X|<]<|  =<| Mech/Chem. Properties

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

< =<l |x|<| |

Fabrication & machining of
stator, rotor, terminal box

Wound stator

<|<| =<| =<|<
-<

Wound Exciter

Rotor complete

<|<|=<|=<

Exciter, Stator, Rotor, Terminal
Box assembly

< <|=|=<|=<| =< <|<|=<|=<|<|=<|<|<|<[<] =] vVisual
<| <|<|<|=<| =<| =<|<|<|<| |<|<[<]|=<|<| =<| Dimensional

Accessories, RTD, BTD,CT,
Space heater, antifriction
bearing, gaskets etc.

Complete Motor Y Y Y

Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a
detailed Quality Plan indicating the practices & Procedure followed
along with relevant supporting documents during QP finalization.
However, No QP for LT motor upto 50KW.

2. Additional routine tests for Flame proof motors shall be applicable as per
relevant standard
3. Makes of major bought out items for HT motors will be subject to NTPC
approval.
Y1 = for HT Motor / Machines only.

EPC PACKAGE FOR TECHNICAL SPECIFICATION
SUB-SECTION-E-51

PATRATU SUPER THERMAL POWER SECTION-VI, PART-B MOTORS
STATION EXPANSION PHASE-I (3X 800MW) BID DOC NO.:CS-9585-001-2

Page 1 of 2
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748359/20

STATION EXPANSION PHASE-I (3X 800MW) BID DOC NO.:CS-9585-001-2

MOTORS

D Z z
“ELAUSERS [ QUALITY ASSURANCE
wddid
NTPC
MOTOR
TESTS/CHECKS ~ p
® L . @ A g
5 |35 |E g2l 25| 2
12 2|2 |88 |88 |22|2:
E |z |8|2|e |85 |5 7 |E=|=%
C |8 |C|5|¢g | 838 |55 |72 s
2 S |2 | % | E | <28 |5 & |48l EF
5 |2 |E g 153 ©l15E|
5 = 5} 5‘ o Q& = % =
ITEMS/ g |5 | & a2 E2§
COMPONENTS = 2 5 =
Plates for stator frame,
end shield, spider etc.
Shaft
Magnetic Material Y Y
Rotor
Copper/Aluminium
Stator copper Y
SC Ring
Insulating Material Y
Tubes for Cooler Y
Sleeve Bearing Y
Stator/Rotor, Exciter
Coils
Castings, stator frame,
terminal box and
bearing housing etc.
Fabrication & machining
of stator, rotor, terminal
box
Wound stator
Wound Exciter
Rotor complete Y Y
Exciter, Stator, Rotor,
Terminal Box assembly
Accessories, RTD,
BTD,CT, , Space heater,
antifriction bearing,
gaskets etc.

Complete Motor Y Y| Y Y1 Y
Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a detailed
Quality Plan indicating the practices & Procedure followed along with relevant
supporting documents during QP finalization. However, No QP for LT motor upto
S50KW.

2. Additional routine tests for Flame proof motors shall be applicable as per relevant
standard
3. Makes of major bought out items for HT motors will be subject to NTPC approval.
Y1 = for HT Motor / Machines only.
EPC PACKAGE FOR TECHNICAL SPECIFICATION
PATRATU SUPER THERMAL POWER SECTION-VI, PART-B SUB-SECTION-£-51 Page 2 of 2
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748359/20R2/PS-PEM-MAXLE SPECIFICATION NO.
LV MOTORS VOLUME IIB
SECTION D
DATA SHEET-A REV NO. 00 DATE 30.05.2018
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 50 kA for 1 sec
e) Short time rating for terminal boxes
) 110kW & Above : 50 kA for 1 sec
(Breaker controlled)
o Below 110kW (SFU+ 50 KA for 0.20 sec.
Contactor controlled)
f) LV System grounding Solidly
7.0 Class of insulation Refer clause 7.03.00 of Customer Motor
Specification
8.0 Minimum voltage for starting Refer clause 6.03.00 of Customer Motor
(As percentage of rated voltage) Specification
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 upto 0.20 kW
13.0 Tests As per Customer motor spec. (enclosed)
14.0  Energy efficient/ Flame proof motor As per Customer spec. requirement
e Also detail Customer spec. for Motors to be referred as enclosed with the specification.

14



748359/2022/PS-PEM-MAX

equipment.

CLAUSE NO.
LIST OF MANDATORY SPARES FOR FUEL OIL
2.03.00 ELECTRICAL ACTUATORS
1 Actuators 10% (or) 1 no. of each
type, model and rating,
whichever is more.
Note :

One (1) set means total numbers as required for one complete replacement for one

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER
STATION EXPANSION PHASE-I (3X800MW)

TECHNICAL SPECIFICATION
SECTION-VI, PART-F
BID DOC. NO. CS-9585-001-2

MANDATORY SPARES
CHAPTER-11
FUEL OIL

PAGE
40F 4
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748359/2022/PS-PEM-MAX
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748359/2022/PS-PEM:MAX

Appendix B, Page 193 of 278
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Appendix B, Page 194 of 278

748359/2022/PS-PEM-MAX
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748359/2022/#’S;£PEM-MAX
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Appendix B, Page 196 of 278 -

748359/2022/PS-PEM-MAX
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Appendix B, Page 197 of 278

748359/2022/PS‘-PEM-_MAX
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748359/2022/PS-PEM-MAX
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Appendix B, Page 201 of 278

748359/2022/PS-PEM-MAX
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Appendix B, Page 202 of 278

748359/2022/PS-PEM-MAX
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748359/2022/PS-PEM-MAX

CABLE LISTTING FORMAT

CABLE ID

FROM

T0

PURPOSE

CABLE SCOPE ( BHEL
PEM/VENDOR)

REMARKS

CABLE SIZE

PATH CABLE NO

27



7 4 83 59 / 202 2 / P S_ P E M - M A )bun PARAMETERS FOR HT MOTOR VENDOR TO FOLLOW "SUB-SECTION -B-07 MOTORS" ATTACHED WITH THIS SPECIFICATION

CLAUSENO. | Bidder's Name .........coccvvveveeeeenens
PART-II
TECHNICAL INFORMATION AND DATA TO BE
SUBMITTED AFTER AWARD OF CONTRACT
DE-1A | HT MOTORS
A. GENERAL
5. Manufacturer & Country of origin.(Shall be as per
approved QA make)
6. Equipment driven by motor
7. Motor type
8. Quantity
B. DESIGN AND PERFORMANCE DATA
17. Frame size
18. Type of duty
19. Type of enclosure /Method of cooling/ Degree of
20. Applicable standards to which motor generally
21. (a)Whether motor is flame proof Yes/No
(b)If yes, the gas group to which it conforms as per
1S:2148
22. Type of mounting
23. Direction of rotation as viewed from DE END
24, Standard continuous rating at 40 deg.C. ambient
temp. as per Indian Standard (KW)
25. Derated rating for specified normal condition i.e. 50
deg. C ambient temperature (KW)
26. Maximum continuous load demand at design duty
point of driven equipment in KW
27. Rated Voltage (volts)
28. Permissible variation of :
d. Voltage (Volts)
e. Frequency (Hz)
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 6 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

28



748359/2022/PS-PEM-MAX

CLAUSENO. | Bidder's Name .........coccvvveveeeeenens
f. Combined voltage and frequency
29. Rated speed at rated voltage and frequency
30. At rated Voltage and frequency:
C. Full load current
d. No load current
31. Power Factor at
d. 100% load
e. NO load
f. Starting.
32. Efficiency at rated voltage and frequency
d. 100% load
e. 75% load
f. 50% load
33. Starting current (amps) at
a. 100 % voltage
b. 85% voltage
C. 80% voltage
34. Minimum permissible starting Voltage (Volts)
35. Starting time with minimum permissible voltage
a. Without driven equipment coupled
b. With driven equipment coupled
36. Safe stall time with 100% and 110% of rated voltage
a. From hot condition
b. From cold condition
37. Torques :
a. Starting torque at min. permissible voltage(kg-mtr.)
b. Pull up torque at rated voltage.
C. Pull out torque
d. Min accelerating torque (kg.m) available
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 7 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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748359/2022/PS-PEM-MAX

CLAUSENO. | Bidder's Name .........coccvvveveeeeenens
e. Rated torque (kg.m)
38. Stator winding resistance per phase (ohms at 20
Deg.C))
39. GD? value of motors
40. No of permissible successive starts when motor is in
41. Locked Rotor KVA Input
42. Locked Rotor KVA/KW
43. Vibration limit
a. Velocity (mm/s)
b. Displacement (microns)
44, Noise level limit (dBA)
C. CONSTRUCTIONAL FEATURES
1. Stator winding insulation
a. Class & Type
b. Winding Insulation Process shall be VPI Yes/No
c. Tropicalised (Yes/No)
d. Temperature rise over specified max.
i. Cold water temperature of 38 DEG. C.
ii. Ambient Air 50 DEG. C.
e. Method of temperature measurement
f. Stator winding connection
g. Number of terminals brought out
2. Type of terminal box for following:
a. Stator leads
b. Space heater
c. Temperature detectors(RTDs,BTDs)
d. Instrument switch etc.
3. Bearing
a. Type DE/NDE
b. Manufacturer
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 8 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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748359/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

c. Self Lubricated or forced Lubricated

d. Recommended lubricant

[©]

. Oil quantity

—h

. Max cold oil temp. to bearing

g. Guaranteed life in Hrs

h. Lubrication type

Oil pressure gauge/ switch

a. Range

b. Contact Nos. & ratings

c. Accuracy

Type of cooler (CACA/CACW)/ Number

Cooling water requirements

a. Quantity required

b. Maximum permissible inlet water temp. in deg.C

c. Pressure of water at inlet to coolers

d. Outlet temperature of water at full load

e. Cold air temp. at outlet

Paint shade

Max. permissible temperature of rotor (deg.C)

Temp. Rise of rotor during 1% start (deg.C)

10.

Temp. rise of rotor during 2™ start (deg.C)

11.

Surge withstand voltage (stator winding) as per IEC-

a. Lightning impulse withstand level (1.2/50 micro
sec surge)(KVp)

b. Interturn insulation surge withstand level (KVp)

12.

Weight of

a. Motor stator (KG)

b. Motor Rotor (KG)

c. Total weight (KG)

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
9 OF 17

31



748359/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

List of accessories.

RTDs for
winding(Type/Nos/Leads/Location/make/Res.at 0
Deg.C)

RTDs for bearing(Type/Nos/Leads
location/make/Res.at 0 Deqa.C)

RTDs for Hot Air (Type/No/Leads)

RTDs for Cold Air (Type/No./Leads)

Space Heaters

i) Nos.

ii) Total Power (Watts)

iii) Supply Voltage

Stator Terminal Box

i) Type

ii) Fault Level (MVA)/Fault Level duration (secs)

iii) Location(viewed from NDE side)

iv) Entry of cables (bottom/side)

v) Recommended cable size(To be matched with
cable size envisaged by owner)

Cable glands & lugs details (shall be suitable for
power cable)

Neutral Terminal box Type

Current Transformer

i) Nos.

ii) Ratio

iii) Accuracy Class

iv) Knee Point Voltage-Vk (Volts)

v)Exciting Current

vi) Max Secondary Resistance

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
10 OF 17
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748359/2022/PS-PEM-MAX

CLAUSENO. | Bidder's Name .........coccvvveveeeeenens
10. Dial Type Thermometer
i) For Bearings (Nos.)
i) For Air Temp (Nos.)
a. Hot Air
b. Cold Air
iii) Contact Rating
iv) Range
v) Supply Votlage
11. Rotor Terminal Box
12. TBs for RTDs. BTDs & Space Heater (Yes/No)
13. Sole Plate (Yes/No)
14, Foundation & Anchoring bolts (Yes/No)
15. Base Frame (Yes/No)
16. Speed switch (Yes/No)
i) No of contacts and contact ratings of speed
17. Insulation of bearing (Yes/No)
18. Forced oil lubrication (Yes/No)
19. Oil level indicator (Yes/No)
20. Noise reducer(Yes/No)
21. Flow switch for CACW motor (Quantity)
i) No of contacts and contact ratings
22. Water leakage detector
i) No of contacts and contact ratings
23. Grounding pads
i) No and size on motor body
ii) Nos on terminal Box
24, Vibration pads
i) Nos and size
i) Location
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 11 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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748359/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

25.

Any other fitments

List of curves.

Torque speed characteristic of the motor

Calibration characteristic of platinum type resistance
temperature detector

Calibration characteristic of platinum BTD

Thermal withstand characteristic

Starting. current Vs. Time

Starting. current Vs speed

Neg. sequence current vs Time..

P.F. and Effi. Vs Load

EPC PACKAGE FOR

TECHNICAL DATA SHEETS DB07: MOTORS

PATRATU SUPER THERMAL POWER SECTION - VI, PART-G
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

PAGE
12 OF 17
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748359/2022/PS-PEM-MAX

CLAUSENO. | Bidder's Name ........cocovveveevenenn. padqif
NTPG
DE-1B | LT MOTORS
A. GENERAL
5. Manufacturer & Country of origin. (Shall be as per
approved QA make)
6. Equipment driven by motor
7. Motor type
8. Quantity
B. DESIGN AND PERFORMANCE DATA
18. Frame size
19. Type of duty
20. Type of enclosure /Method of cooling/ Degree of
21. Applicable standard to which motor generally
22. Efficiency class as per IS 12615
23. (a)Whether motor is flame proof Yes/No
(b)If yes, the gas group to which it conforms as
per 1S:2148
24. Type of mounting
25. Direction of rotation as viewed from DE END
26. Standard continuous rating at 40 deg.C. ambient
temp. as per Indian Standard (KW)
27 Derated rating for specified normal condition i.e.
50 deg. C ambient temperature (KW)
28. Maximum continuous load demand of driven
29. Rated Voltage (volts)
30. Permissible variation of :
a. Voltage (Volts)
b. Frequency (Hz)
c. Combined voltage and frequency
31. Rated speed at rated voltage and
32. At rated Voltage and frequency:
a. Full load current
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 13 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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748359/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ...........cccvvviiiiiinnnn.

gt
NTPC

b. No load current

33.

Power Factor at

a. 100% load

b. NO load

c. Starting.

34.

Efficiency at rated voltage and frequrecy,

a.100% load

b. 75% load

c. 50% load

35.

Starting current (amps) at

a. 100 % voltage

b. 85% voltage

c. 80% voltage

36.

Minimum permissible starting Voltage (Volts)

37.

Starting time with minimum permissible voltage

a. Without driven equipment coupled

b. With driven equipment coupled

38.

Safe stall time with 100% and 110% of rated

a. From hot condition

b. From cold condition

39.

Torques :

a. Starting torque at min. permissible voltage(kg-

b. Pull up torque at rated voltage.

c. Pull out torque

d. Min accelerating torque (kg.m) available

e.Rated torque (kg.m)

40.

Stator winding resistance per phase (ohms at 20

41.

GD2 value of motors

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
14 OF 17
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748359/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ...........cccvvviiiiiinnnn.

gt
NTPC

42.

No of permissible successive starts when motor is
in hot condition

43.

Locked Rotor KVA Input

44,

Locked Rotor KVA/KW

45.

Vibration limit :Velocity (mm/s)

46.

Noise level limit (dBA)

CONSTRUCTIONAL FEATURES

Stator winding insulation

a. Class & Type

b. Winding Insulation Process

c. Tropicalised (Yes/No)

d. Temperature rise over specified maximum
ambient temperature of 50 deg C

e. Method of temperature measurement

f. Stator winding connection

Main Terminal Box

a. Type

b. Location(viewed from NDE side)

c. Entry of cables(bottom/side)

d. Recommended cable size(To be matched with
cable size envisaged by owner)

e. Fault level (MVA),Fault level duration(sec)

f. Cable glands & lugs details (shall be suitable for

Type of DE/NDE Bearing

Motor Paint shade

Weight of

a. Motor stator (KG)

b. Motor Rotor (KG)

c. Total weight (KG)

D.

List of accessories.

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS
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Y

J Space Heaters (Applicable for 30 KW & above

motor) (Nos./Power in watts/supply voltage)

Terminal Box for Space Heater (Yes/No)

Speed switch (Yes/No)

Insulation of bearing (Yes/No)

Noise reducer(Yes/No)

Grounding pads

i) No and size on motor body

ii) Nos on terminal Box

Vibration pads

i) Nos and size

ii) Location

Any other fitments

List of curves.

—_

Torque speed characteristic of the motor

Thermal withstand characteristic

Starting. current Vs. Time

Starting. current Vs speed

P.F. and Effi. Vs Load

moo |k e

Additional Data to be filled for each rating of
DC Motor

—_

Rated armature voltage (Volt)

Rated field excitation (Amp)

Permissible % variation in voltage

Minimum Permissible Starting voltage (volt)

S R IR

At rated voltage

i)Full load Armature current.(Amp)

ii)Full load Field current (Amp)

EPC PACKAGE FOR
PATRATU SUPER THERMAL POWER
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS
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CLAUSENO. | Bidder's Name ........cocovveveevenenn. padqif
NTPG
iii)No load Armature current (Amp)
6. Full load Field current (Amp)
7. No load Aramature current (Amp)
8. Minimum permissible field current(Amp) to avoid
i) Maximum permissible voltage
ii) Rated voltage
iii) Minimum Permissible Voltage
9. Resistance (indicative Values) in ohm
i)Armature winding(Arm + IP + Series) at 25
ii) Field Winding at 25 deg. C
10.. Inductance (indicative values)
i) Armature winding
ii) Field winding
11 Value of trimmer resistance (ohm) to be
connected in series with the shunt field to
i) 220V DC
ii) 250 v DC
iii) 187V DC
12 Value of the external resistance (ohm)required to
be connected in series with armature during
starting only
13 Technical data sheet for external resistance box
14 GA drawing of motor
15 Starting time calculation
16 Starter resistance design calculation
17 Electrical connection diagram of motor
EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 17 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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C&I SPECIFICATION FOR
GYPSUM DEWATERING EQUIPMENT

SECTION: C4
SUB SECTION: C&l

INDEX
S.No. | DESCRIPTION
1 TITLE SHEET
2 INDEX SHEET
3 C&l SPECIFIC TECHNICAL REQUIREMENTS
4 GENERAL TECHNICAL SPECIFICATION
5 LIST OF DOCUMENTS/DELIVERABLES
6 MEASURING INSTRUMENTS (PRIMARY & SECONDARY)
7 DATA SHEETS FOR MOTORISED VALVE ACTUATOR
8 SIGNL EXCHANGE BETWEEN DRIVES & DCS
9 DRIVE AND INSTRUMENT INTERFACE DIAGRAM
10 | INSTRUMENT CABLE INTERCONNECTION AND TERMINATION
PHILOSOPHY
11 QUALITY ASSURANCE
12 | TYPE TEST REQUIREMENT
13 | INSTRUMENT STUB DETAILS
14 | INSTRUMENT INSTALLATION DRAWING
15 | SUB VENDOR LIST
16 | FORMAT FOR PROVENNESS CERTIFICATE
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Specific Technical Requirements (C&I):

1. GYPSUM DEWATERING EQUIPMENT (GDE) shall be operated from DCS (BHEL's
scope).

2. The Contractor shall provide complete Instrumentation for control, monitoring and
operation of entire GDE except marked as BHEL’s scope in P&ID attached in specification.
The requirements given 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.

3. The make/model of various instruments/items/systems shall be as per NTPC 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.

4. All instruments and control elements shall be terminated on JB/LCP in field. JB/LCP is in
bidder’s scope for bidder’s supplied instrument and in BHEL’s scope for BHEL’s supplied
instrument. Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling (max 12-15 meter) and trunk cable.

5. For cable scope refer to electrical scope between BHEL and vendor defined in electrical
specification.

6. Bidder to provide mandatory spares as per mandatory spares list.

7. Electrical Actuators with integral starter shall be provided for all on/off and inching type
valves along with necessary interface units for linking to corresponding Control System as
applicable, typical Hook-up diagram of drives is included for reference.

8. The specifications for instruments mentioned in the specification are minimum
requirements. The detail specifications shall be finalized during detail engineering.

9. The bidders shall specifically mention any deviation they would like to take on the C&l
specification. In absence of only deviation, a No deviation certificate is to be furnished.

10. The quantity of instruments for the 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.
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11. Bidder to provide input/output list, drives list, junction box schedule and termination
details, recommended control logics / write-up etc. the list of documents to be submitted
after award of contract is to be referred by bidder.

12. All the transmitters supplied by Bidder shall be rack mounted. The transmitter racks shall be
in Bidder's scope of supply. All transmitters shall be HART compatible.

13. Bidder to perform tests of C&I items/instruments/systems as per Quality plans/type test
attached in the specification. However, if any test not specified in the quality plan but
specified in specification Tests for I&C equipment included elsewhere in specification will
have to perform by Bidder without any cost implication. The make/model of various
instruments/items/systems shall be as per customer/BHEL 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.

14. Instrument installation and accessories required for the same shall be in Bidder's scope and
shall be submitted after award of contract. However, any instrument/ analyser installation
not covered in the same shall be subject to customer and BHEL approval during detailed
engineering.

15. All Temperature sensors shall be Duplex type and temperature transmitter shall be provided
for all temperature measurement applications. Bidder to provide temperature transmitter,
JB/Rack & other erection hardware.

16. Bidder to provide temperature sensor along with temperature transmitter for HT drives i.e.
Pump and Motor for BRG and winding temp measurement.

17. Vibration Monitoring System, is envisaged for HT Motor, which is in BHEL scope.
However, for mounting of vibration sensors/probe, vendor to provide vibration pad (of
dimension of 80mm x 80mm x 10mm each) for mounting of sensors and a notch/slot for
mounting of key phasor.

18. Bidder to provide Flow measuring device suitable for the service condition, which shall be
decided by BHEL/customer during detail engineering. Bidder to comply the requirement
without any commercial implication.

19. Bidder to furnish electrical load/UPS load data during detailed engineering. UPS Power
supply shall be provided by BHEL at a single point, further distribution to various
instruments/equipment of the system shall be in bidder scope. Bidder to include necessary
power distribution board in his scope. Any power supply other than the above, if required
by any instrument/equipment has to be derived by the bidder from the above supply & all
necessary hardware for the same shall be in bidder scope. Bidder to submit the power
requirement along with the bid.

20. Interface of MCC, HT SWGR, Solenoid valves, field instruments, Actuators etc. with
DDCMIS based control system shall be as per Drive Control Philosophy enclosed in

specification.

21. Local control panel if any required for operation shall be in bidder scope.
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24.

25.

26.

27.

28.

29.

30.

32.

34.

N22/PS_PEMMAX
(T o) SECTION: C4
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22. The solenoid operated valves/Dampers/Gate shall have a limit switch for open/close

feedback. Solenoid Valve shall be rated for 24V Dc only.

. All field instruments enclosure shall be IP65 local panel/cabinet enclosure shall be IP 55,
unless otherwise specified.

Diaphragm seal shall be provided with Instruments having contact with corrosive media.
Redundancy of sensors shall be provided by bidder

(i) Triple redundancy for all Analog and binary inputs required for protection of
system/drives.

(ii) For all other control functions dual redundancy of the sensors shall be provided by the
bidder.

Double root valve shall be provided for all pressure tapings where the pressure exceeds
40kg/cm?2.

Use of process actuated shall be avoided unless unavoidable.

Number of pairs to be selected for Screen /Control cable

a) F-Type: 2P/4P/8P/12P (Size: 0.5sqmm?2)

b) G-Type: 2P/4P/8P/12P (Size: 0.5sqmm?2)

¢) Core Cable: 3CX2.5sqmm?2/ 5CX2.5sqmm?2/ 12CX1.5sqmm?2

Instrument installation shall be as per the attached "Standard Hook-up diagram of
instrument."

In addition to requirements specified here, all C&I systems/ sub-systems/ equipment/
devices shall also meet other requirements stipulated under other Sub-sections/ parts/
sections of specification.

. In case of any conflict and repetition of clauses in the specification, BHEL discretion will
prevail.

Measuring instruments (primary & secondary), analysers offered for this package shall have
at least one year’s satisfactory operation in one power station having unit rating of 200 MW
or above. Provenness certificate shall be provided as per the attached format (Annexure - 1).

. All the outdoor field instruments such as analysers/transmitters/meters etc. shall be
provided with suitable Free standing cabinet(s)/panel/rack so that the equipments are
protected against rain/ sunlight etc.

Contractor shall furnish Instrument Schedule, 1/O list, Drive list, Cable Schedule, Cable
interconnection (DCS end terminal details shall be provided to vendor during detail
engineering to incorporate in cable interconnection), JB grouping, Annunciation list, SOE
list, List of Instruments/devices for HART in BHEL approved format. Also reusable
database format like MS Excel, MS Access etc. of these documents shall also be provided
by Contractor in BHEL approved format. Soft copy of the formats shall be provided to the
successful bidder.

a7
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FORM NO. PEM-6666-0

SPECIFICATION NO.:

FEIE T SPECIFICATION FOR VOLUME

Bﬂ[l CONTROL & INSP-I:ARCUKN;\EGNIJSATION 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 detail
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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GYPSUM DEWATERING EQUIPMENT

SECTION: C4
SUB SECTION: C&l

LIST OF DELIVERABLES OF PEM - C& DEPARTMENT
Sl. No/DRAWING NO. DRAWING/DOCUMENT TITLE CATEGORY
1 CONTROL & OPERATIONAL WRITE-UP FOR THE
PE-V4-434-145-1901 SYSTEM WITH SET POINTS A
2 CONTROL SCHEME/LOGIC DIAGRAM (TO BE
PE-V4-434-145-1902 IMPLEMENTED IN DDCMIS) A
3 PE-V4-434-145-1903 HMI PICTURES/PLANT SCHEMATICS A
4 PE-V4-434-145-1904 INSTRUMENT SCHEDULE WITH SET POINTS A
5 PE-V4-434-145-1905 I/0 LIST (ANALOG & BINARY) A
6 DRIVE LIST/SOLENOID/ACTUATOR VALVE LIST
PE-V4-434-145-1906  |WITH LOCATION DATA A
7 PE-V4-434-145-1907 FIELD JB/LIE/LIR,DRIVES TERMINATIONS A
8 PE-V4-434-145-1908 DATASHEETS FOR INSTRUMENTS, JBs, etc. A
9 PE-V4-434-145-1909  [QUALITY PLANS (INSTRUMENTS, VMS, etc.) A
10 INSTRUMENT HOOK-UP DRAWING
PE-V4-434-145-1910 A
11 PE-V4-434-145-1911 THERMOWELL SIZING CALCULATION A
12 PE-V4-434-145-1913  |CABLE SCHEDULE & INTERCONNECTION A
13 PE-V4-434-145-1914  |ANNUNCIATION & SOE LIST A
NOTES:
ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY
BIDDER WITHOUT ANY COMMERCIAL/TECHNICAL IMPLICATION.
CONTRACTOR TO SUBMIT REUSABLE DATABASE FORMATS IN BHEL/CUSTOMER APPROVED
FORMATS LIKE MS EXCEL, MS ACCESS OF DOCUMENTS LIKE INSTRUMENT SCHEDULE, I/O LIST,
DRIVE LIST, FIELD JB TERMINATIONS, CABLE SCHEDULE & INTERCONNECTION, etc.
SOFT COPY OF FORMATS SHALL BE PROVIDED TO SUCCESSFUL BIDDERS.
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

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. Refer Sub-section Basic Design
Criteria. Further, all instruments shall be of proven reliability, accuracy, and repeatability
requiring a minimum of maintenance and shall comply with the acceptable international
standards and shall be subject to Employer's approval.

Every panel-mounted instrument requiring power supply shall be provided with easily
replaceable glass cartridge fuses of suitable rating. Every instrument shall be provided with a
grounding terminal and shall be suitably connected to the panel grounding bus.

All transmitters, sensors, switches and gauges for parameters like pressure, temperature,
level, flow etc. as required for the safe and efficient operation and maintenance as well as for
operator and management information (including all computation) of equipment in the system
under the scope of specification shall be provided on as required basis with in quoted lump
sum price. The Contractor shall furnish all Instrumentation / Control equipment & accessories
under this specification as per technical specification, ranges, makes & model as approved
by the Employer during detailed engineering.

The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve
manifolds 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 in flexible/rigid conduits, independently to suitably
located common junction boxes. The proposal shall include the necessary cables, flexible
conduits, junction boxes and accessories for the above purpose. Double root valves shall be
provided for all pressure tapping where the pressure exceeds 40 Kg./sq.cm.

All instruments envisaged for sea water applications, shall be provided with wetted parts
made of Monel/ Hastelloy C or any other material (if provenness experience of the proposed
material for such applications is established by contractor).

For Chlorine application: Instruments shall be provided with wetted parts (e.g. diaphragm
seal, etc.) made of Hastelloy C. Also, filled liquid shall be Fluorolube oil/ Inert Hydrocarbon /
CTFE etc., for these applications.

For applications of FECL3 solution: Instruments shall be provided with wetted parts (e.g.
diaphragm seal, etc.) made of Tantalum.

For coastal areas, all instruments shall be provided with durable epoxy coating for
housings and all exposed surfaces of the instruments.

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-04 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B MEASURING INSTRUMENTS | 1 OF 46

STATION EXPANSION PHASE - BID DOC. NO.: CS:9585-001-2 | (PRIMARY & SECONDARY)
(3X 800MW)
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2.00.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS
2.01.00 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF PRESS
AND DP BASED FLOW / LEVEL MEASUREMENTS

SI.No. Features Essential/Minimum Requirements

1. Type of Transmitter ~ Microprocessor based 2 wire type (loop powered), Hart
protocol compatible.

2. Accuracy + 0.1% of calibrated span (minimum)

3. Output signalrange 4-20 mA DC (Analog) along with superimposed digital
signal (based on HART protocol)

4. Turn down ratio 10:1 for vacuum/very low pressure applications (i.e.

- pressure <= 200 mmWC)
(minimum)
5:1 for very high pressure application (i.e. pressure >=
200 Kg/cm2)
30:1 for other applications

5. Stability 1 0.1% of calibrated span for six months for Ranges up to
and including70 Kg/cm?

1 0.25% of calibrated span for six months for Ranges
more than 70 Kg/cm?

6. Zero and span drift +/- 0.015% per deg.C at max span
+/-0.11% per deg.C at min. Span

7. Load impedance 500 ohm (minimum)

8. Housing Weather proof as per IP-65, metallic housing with durable
corrosion resistant coating

9. Over Pressure 150% of max. Operating pressure

10. Connection Plug and socket type

(Electrical)

11. Process connection  1/2 inch NPT (F)

12. Span and Zero Continuous, tamper proof, Remote as well as manual
adjustability from instrument with zero suppression and
elevation facility.

13. Accessories -Diaphragm seal, pulsation dampeners, syphon etc. as
required by service and operating condition.

-2 valve manifold for absolute & Gauge pressure
transmitters, 3-valve and 5 valve manifold for
DP/Level/Flow applications. The valve manifold shall be
non integral type (except Fuel Oil area).
EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-04 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B MEASURING INSTRUMENTS | 2 OF 46
STATION EXPANSION PHASE - BID DOC. NO.: CS:9585-001-2 (PRIMARY & SECONDARY)
(3X 800MW)
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-For hazardous area, explosions proof enclosure as
described in NEC article 500
Mounting: 2 inch pipe mounting.

14. Diagnostics & Self-Indicating feature and digital display on transmitter

display

15. Power supply 24V DC £ 10%.

16. Adjustment/calibratio From hand held HART calibrator/ centralized PC based

n/maintenance system (as applicable).

Notes

- For primary air/ secondary air/flue gas applications, DP type transmitters shall be
provided for pressure measurement.

- LVDT type is not acceptable.

- 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.

2.02.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER

Type Microprocessor based 2 wire type (loop powered), HART protocol
compatible Guided wave radar transmitter.
Principle TDR (Time domain reflectometry)

Probe Type &

(i) Coaxial probe of SS316/316L. If required, probe shall be suitable

Material for overfill prevention.
(i) Rod probe, cable probe of SS316/SS316L can be used for
applications wherever coaxial probe is not suitable.

Output signal 4-20 mA DC along with superimposed digital signal (based on HART
protocol), suitable for over fill prevention.

Accuracy +/- 0.5% of calibrated span or minimum 5mm.

Power supply

24 VDC +/- 10%.

Housing

Weather proof as per IP-65, metallic housing with durable corrosion

resistance coating.

EPC PACKAGE FOR
PATRATU SUPER THERMAL POWER
STATION EXPANSION PHASE -1

(3X 800MW)

TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-04 PAGE
SECTION — VI, PART-B MEASURING INSTRUMENTS | 3 OF 46
BID DOC. NO.: CS:9585-001-2 (PRIMARY & SECONDARY)
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Adjustment/ Using hand held HART calibrator/ centralized PC based system (as

calibration applicable).

Zero & span | Continuous, temper proof, remote as well as manual adjustability
adjustment from instrument. It should be possible to calibrate the instrument

without any level in the tank/sump etc.

Display Integral digital display.

Load Impedance | 500 ohms (minimum).

Electromagnetic | Shall meet EN 61326-1 (1997) and AmdtA1, class A equipment/EN
compatibility 50081-2 & EN 5008 1-2 & EN 50082-2

Mounting (i) External cage shall be provided where ever side mounting is
required. External cage and other mounting accessories to be

provided by the contractor.

(i) Where ever top mounting is required, all mounting accessories,

stilling well (as required) etc., shall be provided by the contractor.

(iii) All weather canopy shall be provided for protection from direct

sunlight and direct rain for open locations.

Note: Four wire type transmitters can also be provided for applications where 2- wire
transmitter has some technical limitations, subject to employer’s approval during
detailed engineering stage. However, in such cases isolated 4-20 mA DC (analog)
output shall be provided. Power supply required for such transmitters shall be 240V

AC /24V DC.
2.03.00 Ultrasonic Type level Transmitter

S.No. | Features Essential/Minimum requirement

1. Type of Transmitter Non-contact Microprocessor based 2 wire type
(loop powered), HART protocol compatible
Ultrasonic transmitter.

2. Output signal 4-20 mA DC (Analog) along with superimposed
digital signal (based on HART protocol).

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-04 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B MEASURING INSTRUMENTS | 4 OF 46
STATION EXPANSION PHASE - BID DOC. NO.: CS:9585-001-2 (PRIMARY & SECONDARY)
(3X 800MW)
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3. Accuracy +/- 0.5% of calibrated span or minimum 5mm.

4. Power supply 24V DC +/- 10%.

5. Temperature compensation To be provided within transducer.

6. Housing Weather proof as per IP-65, metallic housing
with durable corrosion resistance coating.

7. Adjustment/calibration/ Using hand held HART calibrator/ centralized PC

. based system (as applicable).
maintenance

8. Zero and Span adjustment Continuous, tamper proof, remote as well as
manual adjustability from instrument. It should
be possible to calibrate the instrument without
any level in the tank/sump etc.

9. Sensor Material Corrosion resistant material to suit individual
application requirement.

10. False signal tolerance Transmitter shall be capable of ignoring false
echoes from internal tank/sumps obstructions
such as pipes, heating coils or agitator blades.
Also transmitter shall have adjustable damping
circuitry.

11. Range Range of transmitter shall be capable of
covering the complete level span of tank taking
care of blocking distance, frequency attenuation
due to surface, obstructions, vapors etc.

12. Display Integral digital display

13. Diagnostics Loss of echo alarm etc.

14. Load Impedance 500 ohms (minimum).

15. Electrical Connection Plug and socket
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16. Accessories e All weather canopy shall be provided for
protection from direct sunlight and direct
rain for open locations.

e All mounting accessories required for
erection and commissioning shall be
provided.

e For hazardous area, explosion proof
enclosure as described in NEC article
500

Note:

1) Contractor can also provide Radar type transmitter as per above specification in
place of ultrasonic transmitter subject to approval by Employer during detailed
Engineering. Sonic frequency based transmitters can also be provided under
“ultrasonic transmitters” category for fly ash silo level.

2) Four wire type transmitters can also be provided for applications where 2- wire
transmitter has some technical limitations, subject to employer’s approval during
detailed engineering stage. However, in such cases isolated 4-20 mA DC (analog)
output shall be provided. Power supply required for such transmitters shall be 240V
AC /24V DC.

3) For applications where transmitter location is not accessible, the transmitter shall
have separate sensor unit and electronic unit for such applications. It shall be
possible to mount the electronic unit at accessible location.

2.04.00 HART Hand Held calibrator
Hand held calibrator shall be provided for adjustment/calibration/maintenance of the HART
compatible transmitters. The hand held calibrator shall be suitable for all types of transmitters
supplied in the package. If one type of hand held type calibrator is not suitable for
communicating with all types of transmitters then separate hand held calibrator will be
provided for that specific type of transmitter.
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PATRATU SUPER THERMAL POWER SECTION - VI, PART-B MEASURING INSTRUMENTS | 6 OF 46
STATION EXPANSION PHASE I BID DOC. NO.: CS:9585-001-2 (PRIMARY & SECONDARY)
( 3X 800MW)

58



748359/2022/PS-PEM-MAX

CLAUSE NO.
TECHNICAL REQUIREMENTS oaddisf
NTPG
3.00.00 Temperature Elements and accessories
3.01.00 Thermocouple
Sr. Features Essential/Minimum Requirements
No.
1 Type of Thermocouple. 16 AWG wire of Chromel-Alumel (Type K)
or 24 AWG wire Pt-Rhodium Pt (Type R)
depending on operating temperature Range
(ungrounded separate junction type).
2 No. of element Duplex
3 Housing/Head IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and
arrangement to mount head mounted
temperature transmitter (as applicable).
Plug in connectors are to be provided for
external signal cable connection. TE
terminal head shall be spring loaded for
positive contacts with the thermo well.
4 Insulation and Sheathing of Swaged type mineral (magnesium oxide)
Thermocouple insulation and SS316 sheath.
5 Calibration and accuracy As per IEC-584/ ANSI-MC-96.1 (special
limits of errors/ class1) for T/C.
6 Accessories Thermo well and associated fittings
7 Standard IEC-584/ ANSI MC 96.1 for Thermocouple
and ASME PTC-19.3 for Thermo-well
3.02.00 Resistance Temperature Detector ( RTD )
Sr. Features Essential/Minimum Requirements
No.
1 Type of RTD. Four wire, Pt-100 (100 Ohms resistance at zero
degree Centigrade).
2 No. of element Duplex
3 Housing/Head IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and arrangement
to mount head mounted temperature transmitter
(as applicable). Plug in connectors are to be
EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-04 PAGE
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provided for external signal cable connection.
TE terminal head shall be spring loaded for
positive contacts with the thermo well

4 Insulation and sheathing : Mineral (magnesium oxide) insulation and
of RTD SS316 sheath,
5 Calibration and accuracy : As per As per IEC-751/ DIN-43760 Class-A for
RTD
6 Accessories : Thermo well and associated fittings
7 Standard : IEC-751/ DIN-43760 for RTD and ASME PTC-

19.3 for Thermo-well.
NOTES :

1) The specifications for RTDs of winding/ bearings of motor/pump, can be as per their
manufacturer standards. The manufacturer shall submit the adequate supporting
documents for establishing their standard practice. However the type of RTD shall be
Pt100.

2) The specifications of temp elements for air conditioning & ventilation system /
process can be as per system manufacturer's standards. The manufacturer shall
submit the adequate supporting documents for establishing their standard practice.
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3.04.00

3.05.00

3.06.0

Not Used

transmitter itself.

65 Protection cl

Thermo well (for all process temp. elements)

TEMPERATURE TRANSMITTER (TT)

ss This temperature fransmi

a. Single Input Head mounted Temperature Transmitter

b.  Single Input DIN-rail mounted Temperature Transmitter

ter shall be the ones

(a) Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per
ASME PTC 19.3, 1974)

(b) For Mill classifier outlet long life solid sintered tungsten carbide material of high
abrasion resistance shall be provided.

(c) For Air & Flue gas 316 SS protecting tube with welded cap. (However contractor
shall provide better material for Flue gas service if required based on the specified
boiler design parameters).

(d) For furnace zone, impervious ceramic protecting tube of suitable material along
with Incoloy supporting tubes and adjustable flanges.

Following types of 2-wire (loop powered) temperature transmitter (directly powered from 4-
20mA input cards of DDCMIS/PLC) shall be provided. The temperature transmitter shall be
fully compatible with thermocouples and RTDs being provided by the contractor.
Temperature compensation of the thermocouples shall be performed in the temperature

These shall be suitable for mounting in the head of temperature element itself.
Temperature transmitter and associated temperature element shall be factory fitted.

These shall be suitable for mounting on DIN-rails in JBs. The specifications of the JBs
shall be same as indicated in Subsection INST CABLE with additional DIN-rails and IP

vhich are
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d.

especially designed for DIN-rail mounting with IP 20 protection class. These shall
have terminals for input/output provided on front side when mounted on DIN-rail.
Head mounted temperature transmitter with clamps to make it suitable for DIN-rail
mounting shall not be acceptable under this category.

Dual-input Temperature Transmitter With integral Indicator:

These shall be suitable for mounting on pipes/ support. Both elements of the duplex
thermocouple/ RTD shall be wired to a single transmitter. Integral indicator shall be
provided with these transmitters. These transmitters shall have bump less change
over facility to second sensor in case first sensor fails .This change-over is to be
alarmed. Protection class shall be IP65 minimum.

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

Output : 2-wire (power supply from input card of Control System)

with 4-20mA output with superimposed HART protocol
signal.

Input : Same transmitter shall be capable to handle Pt-100 RTD,

Isolation

EMC compatibility
Operating
temperature
Power supply
Accessories

Composite Accuracy (i)

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).
24V DC +/- 10%.

ambient

Mounting arrangements including clamps etc.

For head mounted and DIN-rail mounted types:

(Refer note 2)) RTD =<0.4% of 0-250 deg C span
T/C-K type =<0.4% of 0-600 deg C span
T/C-R type =<0.4% of 0-1000 deg C span

CJC accuracy (for thermocouples) shall be =<1 deg C
(ii) 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 accuracy (for thermocouples) shall be =<1 deg C

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. Maximum Number of inputs
per such temperature transmitter shall be eight. These shall be mounted in
cabinets/enclosures/JBs in non-AC areas.
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As an alternate, these signals from temperature transmitters can be connected to
DDCMIS through standard remote /O modules of the DCS, in which case, the
temperature transmitter signals will be acquired through 4-20mA input modules in the
remote I/O cabinet for connecting to DDCMIS through remote 1/O bus.

Air conditioned panel shall be provided for remote 1/0.
Notes (Common for a) to d) above):-

In case of failure (open or burn-out) of RTD/thermocouple, temp. Transmitter shall
provide low temperature output.

2. Composite Accuracy is to be calculated as summation of all applicable accuracies of

temp transmitter, for converting sensor input to output in 4-20 mA (e.g., basic
accuracy, digital accuracy, D/A accuracy, etc.) and temperature effect on these
accuracies at ambient temperature of 50 deg C, based on the figure/ formula given in
the standard product catalogue for span as specified above for various types of
Temperature Elements specified. All such accuracy/ temp effect figures in catalogue
shall be first converted to deg C, and then percentage of this converted accuracy in
specified span shall be calculated to compare with the specified composite accuracy
figures. All temperature transmitters are to be interchangeable (i.e. can be used for
either RTD or thermocouple) and composite accuracy shall be met for each type of
input specified in (i) & (ii).
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8.00.00

E-P Converter

A. Fail Freeze Type E/P convertes

E-P converters and associated accessories shall be furnished in accordance with the
specifications given below :

1 | Air supply Pressure 2 kg/sq. cm.
2 | Input signal 4-20mA DC
3 | Output signal 0.2t0 1.0 kg/sq. cm
4 | Linearity 0.5% of span or better.
5 | Span/Zero Adjustment To be provided
6 | Hysteresis 0.5% of span or better.
Stay put at last position on failure of 4 —20mA
7 | Fail Freeze Feature signal.

Allowable drift rate

Maximum 2% set point/ hour.

Ambient Temperature

9 | Effect less than 0.02% of span per deg C between -
10 | Mounting Surface/Pipe/Bracket Mounting.
11 | Protection class IP 65.
12 | Connection Port Sizes Ya inch NPT (F)
13 | Electrical Cable Entry Y2 inch NPT

Output Pressure
14 | Gauge 1/4 inch NPT connection, 2 inch dial.
All accessories like mounting brackets, fittings

15 | Accessories etc. required for installation is to be supplied.
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B. FaiL Safe type E/P converters
1 | Air supply Pressure 2 kg/sqg. cm.
2 | Input signal 4-20mA DC
3 | Output signal 0.2 to 1.0 kg/sq. cm
4 | Linearity 0.5% of span or better.
5 | Span/Zero Adjustment To be provided.
6 | Hysteresis 0.5% of span or better.
Output shall drive to minimum on failure of
7 | Fail Safe Feature either 4-20mA signal or air supply.
8 | Mounting Surface/Pipe/Bracket Mounting.
Ambient Temperature less than 0.02% of span per deg C between
9 | Effect -20 to +60 deg C.
10 | Protection class IP 65.
11 | Connection Port Sizes Yainch NPT (F)
12 | Electrical Cable Entry Y2 inch NPT
13 | Output Pressure Gauge 1/4 inch NPT connection, 2 inch dial.
All accessories like mounting brackets,
fittings etc. required for installation is to be
14 | Accessories supplied.
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Root valve type
Root valve material

Root valve size

to root valve

Tappings

Beta Ratio

Beta Ratio calculation
submitted

Curves

Accessories

Impulse pipe of same material up

Assembly drg. and flow Vs DP
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Power Supply 230 VAC or 24VDC operated
Process Temperature range 0-200 degree Celsius
Others Drain / purging arrangement shall be
provided as per standard practice.

Viscosity range of Fluid 0-500cst for HFO
The offered Coriolis type flow transmitter shall be suitable for intended application. Contractor
shall submit flow and sizing calculation for Employer’s approval. For each type of Coriolis
type flow transmitter general arrangement and assembly drawing and cable wiring diagram
shall be submitted for Employer’s approval.

13.00.00 SPECIFICATION FOR FLOW ELEMENTS

13.01.00 Orifice Plate
Features Essential/Minimum Requirements
Type Concentric as per ASME PTC-19.5 (Part-1l), ISA RP-

3.2, 1960 or BS-1042, ISO 5167

Material 316 SS
Thickness 3 mm for main pipe diameter up to 300 mm andé mm

for main pipe dia above300 mm.
Same as main pipe

Globe

Same as pipe material

1/ 2 inchor 1inch (as applicable)
Required

Flanged weld neck or D & D/2 with 3 pairs of tapping (
as applicable ). Root valves to be provided in all the

tappings.
0.34t0 0.7

Yes
Yes

Root valves, flanges, Vent/drain hole(As required)

Contractor shall submit certified flow calculation and differential pressure vs. flow curves for
each element for Employer's approval. Sizing calculation, precise flow calculation for all the
flow elements, fabrication and assembly drawings and installation drawings shall be
submitted for Employer's approval.
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15.00.00

PROCESS ACTUATED SWITCHES

FEATURES ESSENTIAL / MINIMUM REQUIREMENTS
Pressure/  Draft | Temperature Level switches
Switches/ DP | switches
Switches
Sensing Piston actuated | Vapor pressure | Capacitance types, float type,
Element for high pressure | sensing, liquid | conductivity type, RF type,
and diaphragm or | filled bellow | Ultrasonic type as per suitability to
bellows for low | type with SS | the application. .
pr./ vacuum bulb and
capillary (5 m
minimum, to
suit application)
Material 316 SS Bulb 316 SS/| 316 SS
capillary 304 SS
End Y2 inch NPT (F) Y inch NPT (F) | Manufacturer standard
connection
Over  range/ | 150% of | - 150% of maximum operating pr.
proof pressure | maximum

operating pr.

Repeatability

+/- 0.5% of full range

No. of contacts

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

Rating of | 60V DC, 6 VA (or more if required by DDCMIS)
contacts

Elect. Plug in socket.

Connection

Set point | Provided over full range.

adjustment

Dead band | Adjustable/ fixed as per requirement of application.
adjustment
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Enclosure Weather and dust proof as per IP-55, metallic housing.
Accessories Siphon, snubber, | Thermo well of | All mounting accessories
chemical seal, | 316 SS and
pulsation packing glands
dampeners as
required by
process
Mounting Suitable for | Suitable for rack | -
enclosure/  rack | mounting or
mounting or | direct mounting
direct mounting
Power Supply | As per Contractor’s Standard practice.
(wherever
required)
Notes :-

1) 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.

2) Pressure/ Diff pressure switches for very low press/ DP measurements can have
sensor material other than SS316 in case of any technical limitation and the offered
product is standard product of the manufacture for very low pressure applications.

3) Repeatability can be upto +/-1% of full range in case of switches with diaphragm
seals or very low pressure/DP range.

4) The specifications of switches for air conditioning & ventilation system / process can
be as per system manufacturer’'s standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.

16.00.00 NOT USED
17.00.00 SOLENOID VALVES
Solenoid valves shall fulfil the following requirements:
a. Type 2/3/4 way SS 316/Forged Brass (depending on the application subject to
Employer’s approval during detailed Engg.)
b. Power supply : 24 V DC + 10%.
C. Plug and socket electrical connection.
d. Insulation : Class ‘H’
18.00.00 REVERSE ROTATION INDICATOR (RRI)
Reverse rotation indicator comprising of proximity sensors, processing electronics with
output of 4-20mA (corresponding to speed) interconnecting cables, speed display in rpm,
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normal, reverse indication and required channel alarm contact shall be provided. The contact
rating shall be 60VDC, 6VA (or more if required by Control system). The exact details of the
RRI shall be strictly as approved by Employer during detailed engineering. The power supply
of RRI is to be arranged by the Bidder

19.03.00 All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided
with suitable Free standing cabinet(s)/panel/rack so that the equipments are protected
against rain/ sunlight etc.
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19.04.00 Parshall Flume
The Bidder shall provide all the control and Instrument devices including primary sensors,
transmitters, flow indicator cum integrator / totaliser and shall include all required
accessories for the flow measurement of raw water through the clarifier. The system shall
be of reputed make and acceptable to the owner.
Level measurement shall be based on ultrasonic/radon technology. The flow compensation
is to be implemented in the transmitter itself. The transmitter shall provide 4-20 mA DC in
direct proportion to flow and shall be able to drive a load impedance of 500 ohms minimum
Accuracy shall be +/- 1 % or better.
All the mounting hardware and accessories required for erection and commissioning of the
same are to be provided by the contractor. Mounting fittings material shall be SS316. All
weather canopy is to be provided for electronics/sensor to protect the same from rain/
sunlight etc.
The Type makes and models no. shall be subject to Owner’s approval.
19.05.00 Electronic Flow-Meter
The electronic flow meter shall include flow sensor and flow indicator cum integrator /
totaliser and shall include all required accessories for satisfactory operation. The flow
meter shall be based on full bore electromagnetic principle and shall be electronic type of
proven design, make and model acceptable to the owner.
The Bidder shall submit all necessary technical literature and details of selection criteria of
the instrument offered to substantiate the model selected. The Bidder shall also furnish list
of similar installation along with feed back on satisfactory performance of the instruments.
The flow meter shall meet or exceed the following requirement :
(a) Output : 4-20 mA DC Isolated output
(b)  Accuracy : £ 0.5% of calibrated span or better *
(c) Repeatability : £0.2% of calibrated span or better
(d) Power Supply : 240V AC £ 10%, 50 HZ £ 5%/ 24 V DC, to be arranged
by the contractor.
(f)  Protection class . IP-55
(e) Flow tube SS304
(f)  liner Hard Rubber
The flow meter shall provide local indication for instantaneous flow. It should also be
possible to get local display for daily and monthly discharge. The flow meter shall indicate
totaliser/ integrator to get the daily and monthly discharge as stated above.
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21.00.00 Limit switches

proven practice.

For offsite plant application Limit switches shall be gold plated with high conductivity and non
corrosive type. Contact rating shall be sufficient to meet the requirement of DDCMIS subject
to a minimum of 60 V, 6 VA rating. Protection class shall be IP 55.

For main plant application limit switches are to be provided as per contractor standard and
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1.00.00
1.01.00
1.01.01

1.01.02

1.01.03

1.01.04

1.02.00
1.02.01

1.02.02

1.02.03

1.02.04

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 special type of control valves such as combined pressure and temperature control
valves for Aux PRDS application, separator drain control valves, refer to the corresponding
mechanical sections.

Specification for control valves in this Sub-section has to be read in conjunction with other
relevant Sub-sections of this specification.

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 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, HP/LP heater Emergency level control,
Emergency Make-up to condenser hotwell, GSC minimum flow, Deaerator Drain to
Condenser Hotwell, Condensate spill to condensate reserve tank, condenser normal make-
up and valve gland sealing supplying pressure control, CEPS minimum flow control, BFP
circulation control valve shall have permissible leakage rate as per leakage Class V. All
other control valves shall have leakage rate as per leakage Class-IV as per ANSI / FCI
170.2,2006 or equivalent.
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1.02.05 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 except for few cases as per contractor’s standard and
proven practice subject to employer’s approval.

1.02.06 Control valves for steam and water application shall be provided with rangability of 30:1 for
all services except for applications wherein control valves are envisaged to be operated in
lower range like Reheater spray and superheater spray system wherein control valve with
rangability of 50:1 shall be provided

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 design fluid faced guide posts and
and non- temperature below 275 Deg. C bushings.
cavitation
service except Alloy steel ASTM-A217Gr. WC6
DM water for design fluid temperature

above 275 Deg. C and upto 400
Deg.C

Alloy steel ASTM-A217Gr. WC9
for design fluid temperature
above 400 Deg. C

2. Severe Alloy steel ASTM-A217 Gr. WC9 440 C
flashing/cavitati
on services
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4.00.00

5.00.00

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: (a) Valve body rating shall meet the process pressure and temperature
requirement as per ANSI B16.34.

(b) Severe flashing / cavitation services includes as a minimum all control
valves whose downstream piping is connected to condenser or flash tank.

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.

Contractor shall ensure that all required measures like proper selection of anti-
corrosive/erosive material along with durable epoxy coating with polyurethane finish shall be
provided for all the C&l equipment/ devices being supplied in this contract, which are
mounted in non-AC areas (prone to sea water environment corrosion / erosion) like
measuring instruments, control valves & actuators, JBs, LIEs / LIRs, impulse pipes, sample
pipes, fittings, conduits, cable trays and accessories, local control panels, erection hardware
items etc. Contractor shall furnish their comprehensive proposal regarding the anti-corrosion/
erosion measures for protection against sea water environment which shall be finalized
during detailed engineering subject to Employer’s approval.

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/sq.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.
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6.00.00 CONTROL VALVE ACCESSORY DEVICES
6.01.00 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.
7.00.00 SPECIFICATIONS FOR MICROPROCESSOR BASED ELECTRONIC POSITIONER

1 Electrical

a) Input Demand
Signal

4-20 mA

b) Power Supply

Loop Powered from the output card of
Control System.

c) HART Protocol

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

d. Valve position
sensing

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

2 Environment

a) Operating temp.

(-)30 To 80 Deg. C

b) Humidity

0-95 %

c) Protection class

IP-65 Minimum

3 Software for
Configuration
and

Diagnostics

Software

Software shall meet the requirements for
Configuration, Diagnostics, Calibration
and Testing of the actuator.

Diagnostic/Test
features

Advanced diagnostic features like Stroke
counter or Travel counter, Leakage in
actuators, Valve Signature analysis, Step
Response test, Valve friction /Jamming
detection etc to be provided.

4 Test  reports/
Certificates

Factory Valve Signature Tests Reports (Pr Vs Valve travel and
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

possible.

Full range/ Split range.

Calibration.
6 Operating
Range
7 Modes

Valve Action

Direct / Reverse Valve
Action
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Flow Characterization

Possible to fit Valve
Characteristic Curves-
Linear , Equal
percentage etc.

8 Fail Safe/Fail
Freeze

Fail Safe/Fail Freeze feature is to be provided. (In case the fail
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

V2" NPT

10 Performance

Characteristic deviation

<=0.5 % of span.

Ambient temp effect

<=0.01 %/ deg C or
better.

10 |EMC & CE
Compliance

Required to International Standard EN50081-2 & EN50082

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
quantity, refer Part-A:
Contract quantities 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
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8.00.00

8.01.00
8.02.00
8.03.00

8.04.00

8.05.00

ingress.

Valves Mounting Assembly For Sliding
Stem/Rotary/Single
acting/Double acting
actuators on as required
basis

* Note:

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
HART management system specification are mentioned in HART system (Annexure 11IC-02C
to DDCMIS).

The positioners shall be monitored from this HART management system .To achieve this,
Bidder shall provide the necessary software to achieve the functionalities described above
under ” Software for Configuration and Diagnostics”, and this software shall be loaded in the
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/ FCI 70.2 standard
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 & 3.00.00 OF Sub-section- IlIC-10 (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.
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1.00.00 CODES AND STANDARDS
DC Reactor IEC: 60289
Motor IS: 4722/IS: 325/IEC: 60034/NEMA 30 & 31
Transformer IEC: 60076/IS: 2026, IEC: 61378
Dry transformer IS: 11171
VFD IEC: 60034/ IEC: 61800
Harmonics & EM compatibility IEEE: 519/IEC: 61000
Contactor/Switches/Fuses etc. IEC: 60947, 1S: 13947

2.00.00 OPERATING CONDITIONS

2.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and relative humidity of 95% shall be considered.

2.02.00 All equipment 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.

2.03.00 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.

2.04.00 The auxiliary AC voltage supply arrangement shall have 11/6.6/3.3kV and 415V systems (as
applicable). It shall be designed to limit voltage variations as given below under worst
operating condition:

1. 11kV/ 3.3 kV/ 6.6 KV - 6%

2. 415V D +/-10%

Note: The Voltage level mentioned above is the Nominal Voltage available at the input of
the VFD System from the MCC/ Switchgear/transformer, based on the system
requirement/Availability.

The voltage level for the VFD shall be as follows:-

1. Upto 400 kW : 415V/690V, Low Voltage, Three Phase

AC

2. Above 400kW and upto 700 KW : 690V, Low Voltage, Three Phase AC

3. Above 700KW and upto 1500 KW : Medium Voltage, Three Phase AC

Note: The voltage level mentioned above is the Nominal Voltage which is fed to the motor
from the VFD.

From here onwards in the specifications all the VFD Systems consisting of either 415 V or

690 V may be termed as LV VFD while the higher rated VFD System shall be termed as MV

VED. If nothing is mentioned than the Clause is applicable for both the LV and the MV VFD

until deliberated otherwise.

2.05.00 For Power Cables & Control Cables, please refer technical specification given elsewhere in
the document.
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3.00.00

3.01.00

4.00.00

4.01.00

4.02.00

4.03.00

4.04.00

4.05.00

4.06.00

4.07.00

SYSTEM DESCRIPTION
The VFD System shall include the following equipment for each drive.

a) Power/control panels consisting of line converters, inverters and control system for
drive including complete control & protection of drive and the motor.

b) VFD transformer on the source side, as per system requirement.

c) Breaker/Contactor on the VFD/Motor/Transformer/CT/PT/Meters/Bypass (if
applicable) side with complete Control, Protection and Diagnostics features of the
VFD, as per system requirement.

d) Bypass Arrangement of the VFD system if specified.
e) DC air core reactor or capacitor, as per the system requirement.
f) Inverter Duty Motor suitable for VFD application

9) Power & control cables and cabling as required under the scope of supply in the
technical specifications.

GENERAL REQUIREMENTS

Medium Voltage VFD: The Variable frequency drive (VFD) system shall be of a modern
proven design for similar applications in power plants/industry. The system shall be either
Current Source Inverter (CSl) or Voltage Source Inverter (VSI) type with minimum eighteen
(18) pulse design.

415 VI690 V LV VFD: The Variable frequency drive (VFD) system shall be of a modern
proven design for similar applications in power plants/industry. The system shall be either
Current Source Inverter (CSI) or Voltage Source Inverter (VSI) type with minimum Twelve
(12) pulse design. For drives less than 100 KW Six (6) pulse can be offered meeting all other
requirements.

The system shall be fully digital, PLC/Microprocessor based, energy efficient, and shall
provide very high reliability, high power factor, low harmonic distortion and low vibration and
wear and noise. It shall be easy to install in minimum time and expense and no special tools
shall be required for routine maintenance.

The offered equipment shall be with state of art technology and proven field track record. No
prototype equipment shall be offered.

The VFD model offered shall be from the existing VFD model series in the regular
manufacturing range of the manufacturer. Along with the offer the Vendor shall submit the
supply record and satisfactory performance record for 2 (two) years running of the offered
VFD supplied in India or abroad.

The VFD manufacturer shall ensure the proper coordination of their VFD with the Driven
Motor and the Employer’s system. All the Motors which are to be driven by VFDs will be of
Inverter duty type. The VFD operation shall have no inherent detrimental impact on the
Motors/ cables & employer's system.

Vendor shall ensure availability of spare parts and maintenance support services for the
offered equipment for at least for 15 years from the date of supply. After this period, if vendor
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5.00.00

5.01.00

5.02.00

5.03.00

5.04.00

5.05.00

5.06.00

5.07.00

5.08.00

5.09.00

6.00.00

6.01.00

discontinues the production of spare parts, vendor shall give at least twelve (12) months’
notice prior to such discontinuation so that owner may order his requirements of spares in
one lot. The offered VFD manufacturer should have their maintenance service & spares
supply network in India to provide quick maintenance service & Spares supply support. The
vendor shall indicate the source for supply of spares & Maintenance service location in India.

TECHNICAL AND OPERATIONAL REQUIREMENTS

The system shall be designed to deliver the motor input current and torque for the complete
speed torque characteristics of the driven equipment, with maximum input supply voltage and
frequency variation. The system shall be suitable for the load characteristics and the
operational duty of the driven equipment.

The overload capacity of the controller shall be 150% of the rated current of the motor for one
minute for constant torque applications and 110% of rated current for one minute for variable
torque applications at rated voltage. If the motor load exceeds the limit, the drive shall
automatically reduce the frequency and voltage to the motor to guard against overload.

The drive system shall be designed to operate in one or more of the following operating
modes as to suit characteristics of the driven equipment or specified by the load:

a. Variable torque changing as a function of speed.
b. Constant torque over a specific speed range.

c. Constant power over a specific speed range.

d. Any other as specified in data-sheet

VFDs shall comply with the latest edition of IEEE 519 & IEC 61000 for both individual as well
as total harmonic voltage and current distortion limits. The Voltage and Current limits shall be
applicable at the Point of Common Coupling (PCC), which shall be the MCC/ Switchgear/
from which the VFD system is fed.

The compliance shall be verified by the contractor by Harmonic studies conducted with
maximum and minimum fault level, cable capacitance, system equipment reactance etc.
Finally, the compliance shall be verified by the field measurements of harmonics at the PCC
with and without VFDs operation.

VFD shall be capable of withstanding the thermal and dynamic stresses and the transient
mechanical torque, resulting from short circuit. Any damage resulting from such a short
circuit or internal fault shall be limited to the component concerned.

The system shall be suitable to maintain speed variation within range 10-110% with speed
set accuracy of +1% of rated maximum speed and steady state regulation of +0.5% of rated
speed as per system requirement.

The VFD System shall maintain a power factor of 0.95 (minimum) from 25 % to 100 % of
rated speed.

Maximum allowable audible noise from the VFD system will be 85 dB (A) at a distance of one
meter under rated loaded with all cooling fan operating conditions.

VFD COMPATIBILITY WITH THE MOTOR

For MV VFD Drives, to ensure that there are no problems with motor heating, VFD output
current waveform, as measured at the motor, shall be inherently sinusoidal at nominal loads,
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6.02.00

6.03.00

7.00.00

7.01.00

7.02.00

8.00.00

8.01.00

9.00.00

9.01.00

9.02.00

10.00.00

10.01.00

10.02.00

10.03.00

10.04.00

with a total harmonic current and voltage distortion within acceptable/standard limits. VFD
utilizing output transformers are not acceptable.

The system design shall not have any inherent output harmonic resonance in the operating
speed range.

VFD shall provide stable operation of motor from high-voltage dv/dt stress, regardless of
cable length to motor. The vendor shall clearly state the limitations in the motor cable
distance in his proposal. However, due to system requirements & constraints if the cable
length becomes critical, filters/ chokes etc. shall be provided by the VFD manufacturers as an
integral part of the VFD to mitigate the reflected wave effect of harmonics.

BYPASS ARRANGEMENT (OPTIONAL, IF SPECIFIED)

The VFD System shall have an optional feature to run the motor under bypass arrangement
for operation of Motor with VFD bypassed. During starting (under rated conditions) the motor
will be switched on in VFD Mode to limit the starting current and after gaining speed, the load
would be switched over to bypass mode.

Comprehensive motor protection scheme for protection and control for operation VFD during
bypass mode shall be finalized during detailed engineering.

STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED)

A Common standby arrangement with auto/manual switchover shall be provided in case of
failure of any VFD in a group of drives. Complete protection, interlocks & control required
shall be provided in the changeover module.

EFFICIENCY

Efficiency ( Drive only) shall be minimum 98% for both MV VFD and LV VFD. Overall
efficiency shall be minimum 96.5% for both MV and LV VFD at rated load and speed. Overall
Efficiency evaluation shall include input transformer, harmonic filters and power factor
correction (if applicable), VFD converters, cooling fans and output filter, as applicable in the
system. Auxiliary controls, such as internal VFD control boards, cooling fans/pumps.

In absence of valid test report, a factory test shall be performed at the VFD manufacturer’s
facility verifying the efficiencies. Manufactures who are supplying Drive and transformer from
different locations, efficiency test will be conducted separately for Drive and transformer.

COOLING SYSTEM

The VFD shall be designed to operate indoor under temperature range of 0 deg C to 50 deg
C and relative humidity of 95%.

VFD manufacturer to primarily offer Air cooled Design. However in case of large ratings,
liquid cooled drives may be accepted subject to employer’s approval. In case of liquid cooled
system, there shall be no necessity of continuous water supply system.

In case of Air cooled design, the VFD Cooling system shall be such that it puts minimum heat
load inside the room and preferably throw the hot air outside the room with ventilation ducts.
The Cooling system shall be designed in such a way that the Air Conditioning & Ventilation
Air requirements are kept to minimum. The VFD Manufacturer shall furnish the data
regarding heat load, air flow requirements during the detailed engineering.

Air cooled VFDs shall be provided with cooling fans mounted integral to the VFD/ enclosure.
The VFD shall include air-flow pressure switches and temperature detectors to monitor
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proper operation of the air cooling system. If the fan fails, the system must generate the
alarm/trip for the fan failure.

11.00.00 VFD TRANSFORMER:

11.01.00 Type: Out door, Mineral oil filled ONAN type or Indoor natural air-cooled Dry type, Three
phase unit, rectifier/converter duty type transformer.

11.02.00 Transformer shall be suitable for operation with non-sinusoidal wave shape and DC
components under normal and abnormal conditions of the system without exceeding the
temperature.

11.03.00 Suitable Design Margin as per applicable standards shall be taken for purpose of sizing of
the transformer.

11.04.00 All other components, technical parameters shall be as per applicable IEC/IS.

12.00.00 POWER CONVERTER:

12.01.00 The static power converter shall consist of a line side converter for operation as a rectifier
and a load side power converter for operation as a fully controller inverter. Power converter
shall be fast switching, most efficient and low loss type.

12.02.00 The converter shall be co-ordinated with the transformers. The converter shall be able to
withstand a three phase short circuit current until interrupted by normal breaker operation.

12.03.00 Adequate short circuit and over voltage protection shall be provided for the converter and
inverter system.

12.04.00 All power converter devices shall include protective devices, snubber networks and dv/dt
networks as required.

12.05.00 The current rating of the converter’'s semi-conductor components shall not be less than 120%
of the nominal current flowing through the elements at full load of the VFD through the whole
speed range. If the parallel connection of semiconductor is applied, the above current rating
shall not be less than 140% of the above values.

12.06.00 All power diodes shall be of silicon type with minimum VBO rating at 2.5 times the rated
operating voltage.

12.07.00 The power converter circuit shall be designed so that motor can be powered at its full
nameplate rating continuously without exceeding its rated temperature rise nor reducing its
service factor due to harmonic currents generated by the inverter operation. The conversion
devices and associated heat sinks shall be assembled such that individual devices can be
replaced without requiring the use of any special precautions / tools.

12.08.00 The cooling system of the electronic components, if provided, shall be monitored and
necessary alarms shall be provided to prevent any consequential damage to the power
control devices.

13.00.00 OUTPUT FILTER (AS APPLICABLE):

13.01.00 Output/ du/dt filter shall be provided, if required. It shall be an integral part of the VFD system
and included within the VFD enclosure. It shall inherently protect motor from high voltage
dv/dt stress.

14.00.00 DC LINK CAPACITOR (AS APPLICABLE):

14.01.00 Capacitor shall be of self-healing film or electrolytic type having high life time. The capacitor
shall be an integral part of VFD system. DC link Capacitors shall have discharge resistors
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which shall be capable of reducing the residual charges to zero just after the capacitor is
disconnected from the supply source. The capacitor shall be suitable for high ripple currents.

15.00.00 ENCLOSURE

15.01.00 Enclosure frames and load bearing members shall be fabricated using suitable mild steel
structural sections or pressed and shaped cold-rolled sheet steel of thickness 2.0 mm.
Frames shall be enclosed in cold-rolled sheet steel of thickness 1.6 mm. Doors and covers
shall also be of cold rolled sheet steel of thickness 1.6 mm. Stiffeners shall be provided
wherever necessary. The gland plate thickness shall be 3.0 mm for hot / cold-rolled sheet
steel and 4.0 mm for non-magnetic material.

15.02.00 The cable entry shall be from the bottom of the panel and a removable bolted un-drilled gland
plate.

15.03.00 All Panels shall be of dust-proof and vermin-proof construction and shall be provided with a
degree of protection of IP: 4X as per IS/IEC 60947.

15.04.00 Enclosures must be designed to avoid harmonic and inductive heating effects and to shield
any outside equipment from interference, enclosing and shielding the complete to eliminate
any radio frequency interference. The construction of the panel shall provide effective
protection against electromagnetic emissions.

15.05.00 Each panel shall be provided with illuminating lamp, space heater with switch fuse and
variable setting thermostat.

16.00.00 PAINTING
Paint shade shall be as follows
a)  VFD transformer : RAL 9002 (Grey), legend in black letter
b) Motors : RAL 5012 (Blue)

c) VFD Panels : Front and rear panels in Grey (RAL9002). End panel
sides in blue (RAL 5012)
d) VFD reactor : RAL 5012 (Blue), legend in black letter
enclosure

17.00.00 BREAKER/CONTACTOR

17.01.00 Type: Shall be SF6 or Vacuum type or air-break restrike free, stored energy operated and
with electrical anti-pumping features.

17.02.00 These shall be electrically operated, mechanically latched type & shall have protection
against over load, all AC/DC transients and voltage surges etc. Electronic control module
shall be electrically isolated.

17.03.00 All other components, technical parameters shall be as per applicable IEC/IS.

18.00.00 MOTORS

18.01.00 VFD shall be used to drive three (3) phase squirrel cage inverter duty Induction motor with
VPI insulation (Resin poor) suitable for VFD application. These motors shall be provided with
insulated bearing on at least one side.

18.02.00 Motors shall also meet the requirements mentioned in subsection for motors and relevant
IS/IEC.

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION B-23 PAGE
PATRATU SUPER THERMAL POWER SECTION-VI, PART-B VARIABLE FREQUENCY 6 OF 10
STATION EXPANSION PHASE - ( 3X 800MW) BID DOC.NO.:CS:9585-001-2 DRIVES

84



748359/2022/PS-PEM-MAX
CLAUSE NO. TECHNICAL REQUIREMENTS oaddd
NTPG

18.03.00 Motor shall be suitable for operation with a solid state power supply consisting of an
adjustable frequency inverter for speed control & shall be suitable for the current waveforms
produced by the power supply including the harmonics generated by the drive.

18.04.00 Motor insulation shall be designed to accept the applied voltage waveform, within the Vpeak
and dv/dt limits as per IEC-61800.

18.05.00 Drive manufacturer shall coordinate with the motor manufacturer for proper selection of the
motor for the given load application and the output characteristics of the drive.

19.00.00 CABLES & CABLING

19.01.00 All the power cable for the VFD System shall have sufficient current capacity and shall be
suitably sized to meet the load demand on the motor.

19.02.00 VFD Manufacturer shall submit cable sizing & selection criteria of drive cables including
grounding/ earthing philosophy to address all the key issues such as EM Noise emissions,
Common mode noise, voltage reflections, stray capacitances etc., for owner's review and
approval.

19.03.00 Cables shall be suitable for laying on racks, in ducts, trenches, conduits and underground
buried installation with chances of flooding by water. The instrumentation and other control
cables susceptible to interference shall be routed separately from the Power Cables.

19.04.00 For other control/instrumentation Cables and other components, technical parameters shall
be as per applicable IEC/IS/Mentioned Elsewhere in the specifications.

20.00.00 CONTROL AND PERFORMANCE REQUIREMENTS

20.01.00 The VFD to provide an automatic current limiting feature to control motor currents during
startup and provide a “soft start” torque profile for the motor load combination. Current and
torque limit adjustments shall be provided to limit the maximum VFD output current and the
maximum torque produced by the motor.

20.02.00 It shall be possible to vary the speed of the drive and control it in either Local or Remote
mode. Local / Remote selection shall be done from VFD panel unless otherwise specified.

20.03.00 Provision shall be kept for exchange of information between different VFD control system
parameters thru PLC/DDCMIS.

20.04.00 Drive shall be equipped with a front mounted operator console panel consisting of a backlit
alphanumeric display and a keypad with keys for parameterization and adjusting parameter.
Control panel shall be operable with password for changing the protection setting, safety
interlock etc.

20.05.00 Operator console/Main Control Card shall have facility / port to connect external hardware
such as Lap-Top etc. Console shall have facility for upload and download of all parameter
settings from one drive to another drive for start up and operation.

20.06.00 User-friendly licensed software for operation and fault diagnostic shall be loaded in the drive
system panel before commissioning.

21.00.00 PROTECTION FEATURES

21.01.00 The system offered shall incorporate adequate protection features, properly coordinated for
the drive control and for motor including following:
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i) Converter transformer: short circuit, over current, earth fault & winding temperature
high protection.

ii) Incoming and outgoing line surge protection.

iii) Under / over voltage protection

iv) Phase loss, phase reversal, overload, negative phase sequence, locked rotor
protection.

V) Instantaneous Over current & Earth fault protection

Vi) Converter/Inverter module failure indication.

vii) Over frequency/speed protection.

viii) Ventilation failure indication & alarm.

ix) Over temperature of VFD

X) Bearing temperature protection.

Xi) System earth fault protection.

Xii) Speed reference loss protection.

21.02.00 Under VFD Bypass Mode (if applicable) all the electrical protections related to the Motor shall
remain applicable.

22.00.00 CONTROL FEATURES

22.01.00 Following controls shall be provided as a part of the Operator Control Panel or through
separate switches on the front panel door.

i) Start / stop (in local/remote mode)

ii) Speed control (Raise / lower)

iii) Acknowledge/Accept/ Test Push Button for annunciation
iv) Auto / Manual / Test Mode select

V) Emergency stop

Vi) Trip-Remote Breaker

22.02.00 DIAGNOSTIC FEATURES

22.02.01 The VFD shall include a microprocessor/PLC based digital diagnostic system which monitors
its own control functions and displays faults and operating conditions.

22.02.02 Fault diagnostic shall be built into the system to supervise the operation and failure of the
system. The information regarding failure of any of the system including shut down of the
system shall be available. It shall be possible to retrieve the record of events prior to tripping
of the system or de-energization. Auxiliary supply to the system components or to the
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electronics (firmware) for the diagnostics / display shall be taken care of by the manufacturer
for this purpose.
22.03.00 SERVICEABILITY / MAINTAINABILITY
22.03.01 Front Access: VFD system should be designed for front access only. Manufacturer shall state
in his proposal if rear access is provided.
22.03.02 Power Component Accessibility: All power components in the converter sections shall be
designed for rack-out accessibility for ease of maintenance and to minimize repair downtime.
22.03.03 Marking / Labeling: Sleeve type wire marker tags or other acceptable means of permanent
identification shall be applied to power and control wiring. Individual labels shall be provided
for all major components of the VFD system.
23.00.00 STORAGE AND PRESERVATION
23.01.00 The Contractor shall be responsible for the storage and preservation of all the equipments to
be supplied under the VFD System, till the time of successful installation and commissioning.
The equipment should be suitable for storage for long periods before installation. Contractor
should take adequate measures to ensure that no damage happens to the VFD System due
to storage and preservation. Vendor shall submit powering requirement (if any) during
storage.
24.00.00 TESTS
24.01.00 ROUTINE TESTS
All acceptance and routine tests as per the specification and standard IEC -61800-2 and IEC
61800-4 shall be carried out.
24.02.00 TYPE TESTS
The Contractor shall submit for Employer’s approval the reports of all the type tests as listed
in this specification and carried out within last ten years from the date of bid opening. These
reports should be for the tests 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. In case 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 case the type test report(s) are not found to be meeting the specification
requirements, the Contractor shall conduct all such tests under this contract free of cost to
the Employer and submit the reports for approval.
24.02.01 LIST OF TYPE TESTS
a) VFD panels (For LV VFD)
i. Rated Current/ Output
ii. Temperature rise test
iii. Surge withstand capability test
iv. Noise level test
v. Power Loss Determination Test
vi. Power factor measurement.
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vii. Degree of Protection Test
viii. EMC Test
b) VFD Panels (For MV VFD)
i. Rated Current/ Output
ii. Current Sharing
iii. Voltage Division
iv. Temperature rise test
v. Surge withstand capability test
vi. Noise level test
vii. Power Loss Determination Test
viii. Power factor measurement.
ix. Degree of Protection Test
c) AC/DC Reactor (If applicable)
i. Lightning impulse test
ii. Heatrun test
iii. Short time current test
iv. Noise level test
d) Induction motors
i. As per requirements mentioned in subsection for motor.
e) VFD transformers
i. As per requirements mentioned in subsection for Transformer/ IEC 60076/IS 2026
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FORM NO. PEM-6666

SPECIFICATION
FOR

MOTORISED VALVE ACTUATOR

REV. NO. 01 DATE: 11.05.2018
SHEET 10F 4
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT 3 x 800 MW PATRATU TPP
OFFER REFERENCE
* TAG NO. SERVICE | |
*DUTY [ ON/ OFF O INCHING
* LINE SIZE (inlet/outlet): MATERIAL |
OGLOBE L GATE [ REG. GLOBE

*VALVE TYPE

O BUTTERFLY

Bidder/Vendor to furnish wiring diagram

GENERAL* * OPENING / CLOSING TIME | |
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
GEAR TRAIN FOR
PREVENT DRIFT UNDER TORQUE SWITCH
CONSTRUCTION gg’giﬁgﬁH/TORQUE SWITCH SPRING PRESSURE WHEN MOTOR IS DE-
AND SIZING ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 90% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING /REGULATING SERVICE - 150
STARTS/HR MINIMUM.
*REQUIRED W VES ONO
HANDWHEEL * ORIENTATION 0 TOP MOUNTED [ SIDE MOUNTED
*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
l(\{lgv'l')OR MAKE / MODEL / TYPE /RATING | g,006R 10 SPECIEY
SQUIRREL CAGE INDUCTION MOTOR, STARTING
@ MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT-INCLUSIVE OF L.S. TOLERANCE
B ENCLOSED (BIDDER TO CONFIRM)
A: O DRG. NO. 3-V-MISC-24227 R00
B: 0 DRG. NO. 3-V-MISC-24550 R00
oA VAPPLICABLE WIRING C: 0 DRG. NO. 3-V-MISC-24283 ROO
ELECTRIC D: OO DRG. NO. 4-V-MISC-90271 R11
ACTUATOR E: O For Thyristor based Integral starter,

COLOUR SHADE

W BLUE (RAL 5012) ENAMEL O

PAINT TYPE (## Refer Notes)

0O ENAMEL O EPOXY O....

SHAFT RPM

BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

@ STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR/ STARTER

415V +/-10 %, 3PH,3 W, AC50 HZ +/-5%

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO
THE STARTER [J 230 V W 110 V AC/24V DC
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FORM NO. PEM-6666

SPECIFICATION

FOR
MOTORISED VALVE

ACTUATOR

REV. NO.

01 DATE: 11.05.2018

SHEET

2 OF 4

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCH

ASER)

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

MOTOR BEARING WITH 2 EARTH
TERMINALS

DOUBLE SHIELDED, GREASE LUBRICATED ANTI
FRICTION

@ ENCLOSURE CLASS OF MOTOR

IP 67 FOR OUTDOOR & IP 55 FOR
INDOOR(TOTALLY ENCLOSED SELF VENTILATED)

@ INSULATION CLASS

CLASS-F TEMP. RISE LIMITED TO CLASS-B

@ WINDING TEMP PROTECTION

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

O
INTEGRAL STARTER B REQUIRED [0 NOT REQUIRED
TYPE OF SWITCHING DEVICE Bl CONTACTORS O THYRISTORS
TYPE BCONVENTIONAL [0 SMART (NON-INTRUSIVE)
IF SMART (NOT APPLICABLE)
a) SERIAL LINK INTERFACE O INTEGRAL [0 FIELD MOUNTED

b) SERIAL LINK PROTOCOL

[J FOUNDATION FIELD-BUS O PROFI-BUS
O DEVICE NET

c) SERIAL LINK MEDIA

O TWISTED PAIR Cu-CBL [0 CO-AXIAL Cu-CBL

O OFC
d) HAND HELD PROGRAMMER O REQUIRED 0 NOT REQUIRED
o) L O HAND HELD O BLUETOOTH  [J INFRARED [l.............
INTEGRAL
STARTER f) MASTER STATION O REQUIRED 0 NOT REQUIRED
g) MASTER STN INTRFACE WITHDCS | O MODBUS O TCP/IP
h) DETAILS OF SPECIAL CABLE O ENCLOSED 0 NOT REQUIRED
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN / CLOSE PB W REQUIRED [ NOT REQUIRED
STOP PB W REQUIRED 0 NOT REQUIRED
INDICATING LAMPS W REQUIRED 0 NOT REQUIRED
LOCAL REMOTE S/S EREQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING | B REQUIRED 0 NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
e aRAL STARTER DISTURBED CONT./POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
TYPE OF ISOLATING DEVICE ; g\:_'II:EFE{;OSING RELAY 0 OPTO COUPLER
INTERPOSING QUANTITY M 2 NOs. 0 3 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W 20.5- 24V DC O vV DC
(Applicable for DRIVING CURRENT MW 125mA MAX | mA MAX
integral Starter) B> 1920 25K o
onhms - ohms
LOAD RESISTANCE =1 e < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE M1No. O2Nos. / M1No. [I2Nos
(Not Applicable
CONTACT TYPE 2NO + 2NC
for Smart
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable . . 01 No 01 No.
for Smart OPEN - INT : CLOSE M2 Nos. HW2Nos.
Actuator) ($$ CONTACT TYPE 2NO + 2NC
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SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

REV. NO.

01 DATE: 11.05.2018

SHEET

3 0F 4

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

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

Refer Notes)

| RATING (AC/DC)

5A 240V AC AND 0.5A 220V DC

Limit switches shall be silver 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 IP 55.

POSITION TRANSMITTER (For inching
duty applications)

B REQUIRED 0O NOT REQUIRED

MFR & MODEL NO.

BIDDER TO SPECIFY

CJELECTRONIC (2 WIRE) R/ CONVERTER
B ELECTRONIC (2 WIRE) CONTACTLESS

?F?ﬁ:\lTé?nTTTER TYPE INDCUTIVE TYPE ,EXTERNAL 24 VV DC OPERATED
,SUITABLE FOR STABILISED 4-20 mA SIGNAL
SUPPLY W24VDC  O....
OUTPUT W 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED

@ POWER SUPPLY (NON INTEGRAL)

230V AC,1 PH.,50 Hz

SPACE
HEATER POWER SUPPLY DERIVED FROM MAIN POWER
@ POWER SUPPLY (INTEGRAL) SUPPLY AVAILABLE AT ACTUATOR END.
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. M P68 O.........
TERMINAL e
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) B REQUIRED [0 NOT REQUIREDO
(FOR COMMD, LS/TS FEED BACK, PoT) B 2 NOS. PRE WIRED I ——
@ POWER CABLE GLAND (S 4 =
@ SPACE HEATER CABLE GLAND [ = —

CABLE GLANDS

OTHER CONTROL CABLE GLANDS-1

2 NOS SUITABLE FOR 4P,0.58Q MM

OTHER CONTROL CABLE GLAND

1 No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
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