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TITLE :
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
MILL REJECT HANDLING SYSTEM
1X660 MW UPRVUNL PANKI TPS

SPECIFICATION NO.

VOLUME NO. : 1I-B

SECTION

REV NO. 00: DATE :29.05.19

SHEET : 1 OF 3

TECHNICAL SPECIFICATION

FOR

MILL REJECT HANDLING SYSTEM
(ELECTRICAL PORTION)
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TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 1I-B
MILL REJECT HANDLING SYSTEM SECTION
1X660 MW UPRVUNL PANKI TPS REV NO. 00: DATE:29.05.19
SHEET : 2 OF 3

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

a)

b)

g)

h)

3

Services and equipment as per “Electrical Scope between BHEL and Vendor™.

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

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

Electrical load requirement for MILL REJECT HANDLING SYSTEM.

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

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

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

Motor shall meet minimum requirement of motor specification.

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

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

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

Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder

furnishes the overall compliance of package technical specification in the form of
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TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION

FOR VOLUME NO. : 1I-B
MILL REJECT HANDLING SYSTEM SECTION
1X660 MW UPRVUNL PANKI TPS REV NO. 00: DATE:29.05.19

SHEET : 3 OF 3

3.2

4.0

b)

¢)
d)

g)
h)

compliance certificate/No deviation certificate.

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

List of enclosures :

Electrical scope between BHEL & vendor

Quality plan for motors

Datasheet A (Annexure- I)

Customer (M/s DCPL) specification for Motors

Datasheet-C

Electrical Load data format (Annexure —II)

BHEL cable listing format (Annexure —III)

Mandatory spares List
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DATA SHEET A

SL NO. DESCRIPTION
1X660 MW UPRVUNL PANKI TPS.
A General
1 Manufacturer & country of origin DURING DETAILED ENGINEERING
2 Motor type SQUIREL CAGE INDUCTION MOTOR
3 Efficiency class IE3
4 Type of starting DOL
Maximum acceptable kW rating of LV
5 200
motor
6 Rating up to which Single phase motors
permitted.
7 Installation (Indoors/ Outdoors) indoor/outdoor
. IP55 WITH CANOPY FOR OUTDOOR
8 Degree Of Protection
IP55 FOR INDOOR
9 Name of.the equipment driven by motor DURING DETAILED ENGINEERING
& Quantity
10 Ma>f|mum Power requirement of driven DURING DETAILED ENGINEERING
equipment
11 [Rated speed of Driven Equipment As per system requirement
12 Design ambient temperature (Degree 50 deg C
Celcius)
B Design and Performance Data
1 Frame size & type designation DURING DETAILED ENGINEERING
2 Type of duty AS PER REQUIREMENT
3 Rated Voltage 240/415V
4 Rated Frequency 50 Hz
5 System fault level at rated voltage 50kA for 1 sec
6 LV System grounding solidly grounded
7 Permissible variation for
a|Voltage +/-10%
b|Frequency +/-5%
c|Combined voltage & frequency 10%
8 Rat'ed output at design ambient temp (by as per requirement
resistance method)
9 Synchronous speed & Rated slip as per requirement
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10 [Minimum permissible starting voltage 80% of rated voltage
11 [TYPE OF STARTER PROVIDED IN MCC As per system requirement
12 Starting time in sec with mechanism
coupled
a|At rated voltage .
- - As per system requirement
b|At min starting voltage
The ratio of locked rotor KVA at rated voltage to
rated KW shall not exceed
Locked rotor current as percentage of FLC . )
13 (including IS tolerance) the following (without any further tolerance)
(a) Below 110KW : 10.0
(b) From 110 KW & upto 200 KW : 9.0
14 |Torque
a|Starting a) Accelerating torque at any speed with the lowest
permissible starting voltage shall be at least 10%
motor full load torque.
B) Pull out torque at rated voltage shall not be less
than 205% of full load torque. It shall be 275% for
blMaximum crane duty motors.
15 Permissible temp rise at rated output over|Thermal class 155 (F) insulation, temperature rise
ambient temp & method limited to class-B.
16 |Noise level in (dB) 85 (dB)at1 M
17 [Amplitude of vibration As per 1S-12075/IEC-60034-14
18 Efficiency & P.F. at rated voltage &
frequency
a|At 100% load

Efficiency as per IS 12615, IEC: 60034-30 (Latest
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O

At 75% load

revision), P.F. as per requirement.

O

At starting

Efficiency as per IS 12615, IEC: 60034-30 (Latest
revision), P.F in line with starting requirement as per
relevant standard.

Constructional Features

Method of connection of motor driven

1 . As per system requirement
equipment
2 Applicable Standard as per relevant standard
IP55 WITH CANOPY FOR OUTDOOR
3 DOP of Enclosure
IP55 FOR INDOOR
4 Method of cooling IC411 (TEFC), IC511 (TETV) or IC 611 (CACA).
. . All motors shall have class F insulation but limited to
5 Class of insulation )
class B temperature rise
6 Main terminal box
a|Type Refer Specific technical requirement for motors
b Power Cable details (Conductor, size, 1.1 kV XLPE armour cable, size shall be provided
armour/unarmour) during detailed engineering
c Cable Gland & lugs details (Size, type &
material)
q Permissible Fault level ( kArms & duration Refer Specific technical requirement for motors
in sec)
e|Degree of Protection
7 Earth Conductor Size & Material Refer Specific technical requirement for motors
Space heater details (30KW & ABOVE
8 pace heater details ( ) Refer Specific technical requirement for motors
(Voltage & watts)
9 Flame proof motor details (if applicable)
a|Enclosure
b|suitability for hazardous area During detailed engineering
ilZone O /1/1I
iilGroup 1A /1IB / IIC
c|Degree of Protection
9 No. of Stator winding As per system requirement
10 [Winding connection As per system requirement
11  (Kind of rotor winding As per system requirement
12  |Kind of bearings Refer Specific technical requirement for motors
Directi f rotati h i df
13 rection ot rotation when viewed from Motor shall be bi-directional

NDE
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Glossy light grey finish no 631 of IS 5, for details

14  [Paint Shade & type
vP refer Specific technical requirement for motors
15 Net weight of motor DURING DETAILED ENGINEERING
Outli ting drawing No (To b
1 |Outline mounting drawing No (To be DURING DETAILED ENGINEERING
enclosed as annexure)
Characteristic curves/ drawings
1 (To be enclosed for motors of rating
>55KW)
2__[Torque speed characteristic DURING DETAILED ENGINEERING
3 Thermal withstand characteristic
4 Current vs time
5 Speed vs time

Tests on motors

As applicable (As per QAP/For Project specific
requirement if any refer Specific technical
requirement for motors)
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DCPL

Volume 1IV: Ch 17: AC & DC Motors
Electrical Works Sheet | 1 of 20

CHAPTER 17 : AC & DC MOTORS

1.00

1.1

1.2

1.2.01

1.2.02

1.2.03

1.2.04

1.3

1.4

MOTORS

SCOPE

This specification is intended to cover design, manufacture, assembly and
testing of AC Squirrel Cage Induction Motors for use in Thermal Power Plants
and is supplement to the driven equipment specifications under which these
motors are being procured for the project.

SITE CONDITIONS

Site conditions are covered in 'Project Data', contained in specification of the
driven equipment.

Gases, Fumes & Dust Particles

General - Sulphur dioxide and/or trioxide fumes mildly present. Climate is
tropical, conducive to fungus growth.

Dust Particles

1 Outdoor locations - Heavily dusty with abrasive dust and coal particles of
size five (5) to hundred (100) microns present in atmosphere in large
quantity.

2 Indoor Locations.

2.1 Coal conveyors - As for outdoor as per clause 1.02.02.1 above.

2.2 Other locations - Lightly dusty with abrasive dust and coal particles of
size five (5) to twenty (20) microns present in atmosphere.

Special Fumes

1 Water treatment plant and acid cleaning room - Acid and alkali fuses
present.
2 Fuel oil pumping areas & Hydrogen generation plant - Explosive fuses

(flameproof motors required).

For the purpose of design of equipment/systems, an ambient temperature
of 50 deg. Centigrade and relative humidity of 95% (at 40 deg C) shall be
considered. The equipment shall operate in a highly polluted environment.

LOCATION OF MOTOR - As required

SPECIFICATIONS & STANDARDS.............. Motors shall comply with the
latest revisions of all relevant standards of BIS (IS-325, IS-900, IS-996,
IS-1231, 1S-1885, 1S-2148, 1S-2223, 1S-2253, 1S-2254, 1S-2848, 1S-3202,
1S-4029, 1S-4691, 1S-4722, 1S-4728, 1S-4889, 1S-6362, 1S-7816, 1S-8223,
1S-8789 , IS: 12615, 1S:3177 and IEC : 60034 3® Induction motor) except as
modified herein or in driven equipment specification.
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Motors conforming to BS or IEC Publications, which ensure equivalent quality

shall also be acceptable.In case of any difference between IS

Specification/International Standards (IEC; NEMA etc.), this motor specification

prevails.

1.5 TYPE
1.5.1 AC Motors:

a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 160 KW Output rating (at 50
deg. C ambient temperature), shall be Efficiency class-IE2,
conforming to IS 12615, or IEC:60034-30.

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

1.5.2 DC Motors Shunt wound.
1.6 VOLTAGE (NOMINAL)
1.6.1 LV Motors
For motors upto and including 200 KW - Four hundred fifteen (415) V.
1.6.2 MV MOTORS

For motors above 200kW upto and including 1500kW, Three point three (3.3)

kV.

For CHP conveyors motor above 160 kW, 3.3 kV, AC supply is to be

used. However all the motors on stacker reclaimer shall be on 415 V AC

only.
1.6.3 HV Motors
For motors above 1500kW - eleven(11) KV
1.6.4 All motors are to be designed for system grounding described in "System
Particulars" under site information of the Driven Equipment Specification.
1.7 FREQUENCY (NOMINAL) - fifty (50) Hertz
1.8 NUMBER OF PHASES - Three (3)
1.9 SPEED - As required by the driven equipment
1.10 TYPE OF STARTING :
Direct on-line (VFD/Soft-starter/star/delta starting in special cases)
1.11 DUTY
1.11.1 Continuous motor rating shall be arrived at considering 15% margin over the

duty point input or 10% over the maximum demand of the driven equipment,
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1.11.2

1.11.3

1.11.4

1.11.5

1.12.1

1.13.1

1.13.2

1.13.3

1.14.1

whichever is higher, considering highest system frequency and voltage
variation. Crane motors shall be rated for S4 duty, 40% cyclic duration factor. If
however, a higher margin is stipulated in the accompanying driven equipment
specification, the higher stipulated margin shall prevail.

All HT motors shall have vibration pads for mounting vibration detectors.

All motors shall be designed to withstand hundred twenty (120) percent of
rated speed without any mechanical damage for two (2) minutes.

Motors shall be designed to keep torsional and rotational natural frequencies of
vibration of the motor and driven equipment atleast twenty five (25) percent
above or below, preferably above the motor operating speed (to avoid
resonance in vibration over the operating speed) range.

All LV motors rated 0.37kW and higher with S1 duty shall be compulsorily be of
energy efficiency level IE 2 as per IS 12615:2011.

Motors rated above 37kW shall have efficiency higher than 0.92 and high power
factor of atleast 0.88.

SUPPLY VARIATIONS

Motors shall be capable of running continuously at full load under following
variations in power supply:

All equipments shall be suitable for rated frequency of 50 Hz with a variation
of (+) 3% and (-)5%, voltage variation of (+) 6% for 11 kV & 3.3 kV and
(+)10% for 415V and 10% (absolute sum) combined variation of voltage and
frequency unless specifically brought out in the specification.

ABNORMAL CONDITIONS CAPABILITY

Motor shall have following capabilities as specified design ambient temperature:
The motors shall also be capable of running up again after voltage collapse to
about 40% for approximate duration of 0.5 sec. Subsequent rise in voltage to
70% and further to 80% and 100%, the total duration not exceeding 20 sec.

Low Voltage Running :

Motor shall be capable of running satisfactorily at seventy five (75) percent
nominal voltage for five (5) minutes.

Momentary Low Voltage Withstanding :

Motor, when running at full load, shall not stall when voltage drops down to
seventy (70) percent nominal voltage for one (1) minute.

STARTING CAPABILITY
Low Voltage Starting :

Motor shall be capable of starting and accelerating to full speed at full load
(including loaded equipment e.g. mills and conveyors etc) at eighty (80)

1 x 660 MW - Panki Thermal Power Station
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1.14.2

1.14.3

1.14.4

1.14.5

1.14.5.1

1.14.5.2

1.14.5.3

1.14.5.3

1.14.5.4

1.14.5.41

114542

1.14.5.4.3

percent nominal voltage at motor terminals. Mill motors may be permitted to
start with terminal voltage not below 90%.

Cold Motor Starting .........c........ Under specified voltage variations two (2)
starts in quick succession and third start five (5) minutes thereafter, all with full
load (including loaded equipment eg mills and conveyors etc) of driven
equipment. No additional start will be made till lapse of further thirty (30)
minutes.

Hot Motor Starting ............... Under specified voltage variations, one (1)
immediate and two (2) fifteen (15) minutes interval starts all with full load
(including loaded equipment e.g. mills and conveyors etc) of driven equipment.
No additional start will be made till lapse of further thirty (30) minutes.

Motor shall also be suitable for three (3) equally spread starts per hour when
the motor is under normal service condition.

Break-away Starting Current .......... Breakaway starting current as percent of
full load current for various motor ratings shall not exceed the values given
below:

Motors above 1500 KW upto 4000kW ..........cceevenene. 600% without any positive
tolerance except for ID Fan Motor.

Motors above 4000 KW ................. 450%. Not subject to any positive
tolerance.

For D.C. Motors the starting current shall be limited to 2 times full load current.
Starting voltage requirement
a) All Motors (except Mill Motors)

- 80% of rated voltage for Motors upto 4000 kW
- 75% of rated voltage for Motors above 4000 kW

b) For Mill Motors:

- 85% of rated voltage for Motors above 1000 kW
- 90% of rated voltage for Motors below 1000 kW

Except AOP & JOP motors running on D.G emergency supply, starting
voltage shall be 80%.

Starting Time

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

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

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

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

1.1455.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be
275% for crane duty Motors.

1.15 SAFE STALL TIME

1.15.1 To avoid problem in selecting standard protective relays without using speed
switches, safe stall time under hot conditions (corresponding to 110% nominal
voltage at motor terminals) shall be more than the accelerating time
(corresponding to 80% nominal voltage at motor terminals) by the following
minimum values :

1.15.1.01 Two (2) seconds, where accelerating time (at 80% nominal voltage) does not
exceed 20 seconds.

1.15.1.02 Three (3) seconds, where accelerating time (at 80% nominal voltage) exceeds
20 seconds.

1.15.1.03 At no stage, speed switch shall be provided to achieve the above requirements
mentioned under Clause No. 1.14.5.4

1.16 CLASS OF INSULATION

1.16.1 [V o) o] =P Class F.

1.16.2 MV & HV MOTOIS ...oviiiieieieee e Class F

1.16.03 However temperature rise shall be restricted to limits corresponding to Class 'B'
insulation for both HT & LT motors. The temperature under abnormal running
conditions shall be limited to 5°C above class ‘B’ limits.

1.16.04 The value of the polarization index for motors above 200kW should not be less
than 2 when determined according to IS: 7816.

1.17 TEMPERATURE RISE UNDER NORMAL CONDITIONS........... Temperature
rise over specified design ambient temperature when motor is running with full
load at nominal supply voltage & frequency shall not exceed the values given
below:

S.No. Specified Design Thermometer Method Resistance Method
Ambient
Temperature

1.17.01 50°C 60°C 70°C

1.17.02 45°C 65°C 75°C

1.17.03 40°C 70°C 80°C

1 x 660 MW - Panki Thermal Power Station
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1.18 BUS TRANSFER WITHSTAND CAPABILITY
Motors will be connected to an automatic bus transfer system and hence may
be subjected to one hundred and fifty (150) percent of the nominal voltage
during changeover of buses due to the vector difference between the residual
voltage and incoming supply voltage and the duration of this condition may be
one second. Motors shall be capable of withstanding the voltage and torque
stresses developed under such conditions without damage. The manufacturer/
vendor shall indicate the special precautions taken to meet the above
requirements and confirm.

1.18.01 That about 5000 bus transfers, in lifetime of motor, shall not puncture its
insulation.

1.18.02 That motor shall be capable of withstanding heavy inrush transient current
caused by such bus transfers without damage.

1.18.03 That the motor windings shall be adequately braced to satisfactorily withstand
mechanical stresses under these conditions.

1.18.04 The motor and driven equipment shafts shall be adequately sized to
satisfactorily withstand transient torques under these conditions.

1.19 TYPE OF ENCLOSURE

1.19.01 Outdoor Motors ......cvvvvvvvnnnennen IP 55 (Additional canopy to be provided by EPC

contractor.

1.19.02 Indoor Motors .....cevvvvvvevneinnnn, IP 55

1.19.03 IP-55 degree of protection shall be achieved without application of any
compound, putty etc.

1.19.04 Motor located in hazardous area shall have flameproof enclosure conforming to
IS: 2148 /Equiv. as detailed below:

a) Fuel Oil area : Group IIB
b) Hydrogen generation

plant area : Group IIC (or Group-I, Div-II as per NEC or
Class-1, Gr-B, Div-II as per NEMA/IEC60034).

1.20 METHOD OF COOLING

1.20.1 Method of cooling shall be IC 411 (TEFC), IC 511 (TETV) or IC 611 (CACA).
However, motors rated 3000kW or above can be closed air circuit water cooled
(CACW).

1.20.2 Large capacity motors not available with above types of cooling may be
accepted with IC 81 W for IC 91 W (CACW) cooling subject to the approval of
the Owner.

1.21 TYPE OF MOUNTING ..................... As required for the driven equipment.

1.21 MAXIMUM MECHANICAL VIBRATIONS

1.21.01 Noise level for all the motors shall be limited to 85dB(A) except for BFP motor for

which the maximum limit shall be 90dB(A). Vibration shall be limited within the limits
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1.21.02

1.21.03

1.21.04

1.21.05

1.21.06

prescribed in  IS: 12075 / IEC 60034-14. Motors shall withstand vibrations produced
by driven equipment. HT motor bearing housings shall have flat surfaces, in both X and
Y directions, suitable for mounting 80mmX80mm vibration pads.

Noise level

The noise level of motors shall not exceed 85 db (A) at 1m from operating
motor measured in accordance with IS: 10265.

Motor body shall have two earthing points on opposite sides.

11 KV motors shall be offered with Separate Insulated Connector (Elastimould
or Equivalent make) as per IEEE 386. The offered Elastimould terminations
shall be provided with protective cover and trifurcating sleeves. Elastimould
termination kit shall be suitable for fault level of 25 KA for 0.17 seconds.

3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Suitable termination kit
shall be provided for the offered Terminal box. The offered Terminal Box
shall be suitable for fault level of 250 MVA for 0.12 sec. Removable gland
plates of thickness 3 mm (hot/cold rolled sheet steel) or 4 mm (non magnetic
material for single core cables) shall be provided.

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

TABLE - 1

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Motor MCR in KW Minimum distance between centre of stud
and gland plate in mm

UP to 3 KW As per manufacturer's practice.
Above 3 KW - upto 7 KW 85
Above 7 KW - upto 13 KW 115
Above 13 KW - upto 24 KW 167
Above 24 KW - upto 37 KW 196
Above 37 KW - upto 55 KW 249
Above 55 KW - upto 90 KW 277
Above 90 KW - upto 125 KW 331

1 x 660 MW - Panki Thermal Power Station
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Above 125 KW-upto 200 KW 203
For HT motors the distance between gland plate and the terminal studs shall
not be less than 500 mm.

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

1.21.08 For motors rated 1500 KW & above, neutral current transformers of PS class
shall be provided on each phase in a separate neutral terminal box.

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

(a) Below 110KW : 10.0
(b) From 110 KW & upto 200 KW : 9.0

(c)  Above 200 KW & upto 1000KW : 10.0
(d)  From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW : 6 to 6.5

1.22 WINDING & INSULATION
(a) Type : Non-hygroscopic, oil resistant, flame resistant
(b) Starting duty : Two hot starts in succession, with motor initially

at normal running temperature.
(©) 11kV & 3.3 kV : ) )
Thermal class 155 (F) insulation.
AC motors . . -
The winding insulation process shall be total
Vacuum Presure Impregnated i.e resin poor
method.  Thelightning = Impulse& interturn
insulation surge withstand level shall be as per
IEC-60034 part-15
(d) 240VAC, 415V : Thermal Class( B ) or better
AC & 220V
DC motors

1.23 DIRECTION OF ROTATION

1.23.1 As needed by driven equipment.

1.23.2 The 3 phase motor shall, however, be suitable for operation in both directions of
rotation. A plate showing direction of rotation as determined by the phase
sequence on the terminals marking shall be screwed at non-driving end of the
body of the motor.

1.23.3 If, in the case of HT motors, fan is suitable for only one direction of rotation, the
fan shall be so designed that with the slight modification work, it can be made
suitable for other direction of rotation also. No extra material shall be required
for doing above modification work.

1.24 BEARINGS
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1.24.1

1.24.2

1.25

1.26

1.27

1.28

General .............. Greased ball, roller and/or sleeve bearing shall be rated for
minimum standard life of 20,000 hours taking bearing and driven equipment
loads into account. Loss of grease shall be scarce and it shall not creep along
shaft into motor housing.

Bearing shall be effectively sealed against dust ingress and shall be pressure
grease gun lubricated.

If the bearings are oil lubricated, a drain plug shall be provided for draining
residual oil and oil level gauge shall be provided to show precisely oil level
required under standstill and running conditions.

Unless otherwise approved, bearing lubricating system shall be such that no
external forced oil or water is necessary to maintain required oil supply to keep
bearing temperature within design limits.

For MV & HV motors, the bearings shall be insulated wherever necessary to
prevent damage to motor bearings from shaft current.

When pressure oiling is required for horizontal motors, bearings shall be sleeve
type arranged for pressure oiling supplied from lubrication system of driven
machine, with ring oiling for starting and emergency duty. Ring oiling system
shall be adequate for starting and continuous operation of motor for at least half
an hour, without pressure oiling system in operation. Oil sight flow gauges shall
be provided to indicate oil flow through each bearing.

Lubricants shall be selected for prolonged storage and normal use of motors in
tropical climate and shall contain corrosion and oxidation inhibitors. Greases
shall have suitable bleeding characteristics to minimize setting. The selected
lubricants shall be indigenously available.

Sleeve bearings for use with motors having flexible coupling with limited end
play, shall have adequate axial end play to prevent transmission of thrust from
driven equipment to motor bearings.

Bearings shall be of reputed make subject to the approval of the
Owner/Consulting Engineer.

Large motors ........cocvvvnenen Large motors shall preferably have spherically
seated babitted, ring forced, feed Ilubricated, water-cooled bearings. If
anti-friction bearings are provided, these shall be roller bearings rated for a
minimum standard life of 30000 hours taking all bearing and driven equipment
loads into account.

SHAFT EXTENSION ............ Key slotted bare shaft extension of required
length with key on driving end.

DRAIN HOLES ................... Two (2) drain holes with plugs, one (1) on either
end of motor at the bottom most point.

LIFTING DEVICES ................. Motors shall be provided with eyebolts, lugs or
other means to facilitate safe lifting.

DOWEL PINS........... It shall be possible to drill holes vertically inclined
through motor feet or mounting flange for installing dowel pins after assembling
motor and driven equipment, before despatch (for completed driving + driven
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1.29

1.30

1.31

1.31.1

1.31.2

1.32

1.33

1.33.1

1.33.2

equipment assembly) or at site after erection (for separate supplies of above
equipment).

CENTERING SPIGOT................... Flange mounted motor shall have centering
spigot to match driven equipment socket.

EASE OF MAINTENANCE............... Motor shall be so constructed that it can
be de-assembled and reassembled with ease.

NAMEPLATES................. Motor shall have nameplate(s) showing diagram of
connections, all particulars as per IS: 325 and following additional information:

In addition, an arrow block shall be screwed on to the body of motor on the
non-driving end to indicate direction of rotation of motor.

Temperature rise under normal/abnormal conditions.
Type of bearing and recommended lubricants.

FINISH................. Motor shall have glossy, light grey finish No. 631 as per
IS: 5 for withstanding site conditions as per Clause 1.00 above.

All sharp edges and scales shall be removed from the surface, which shall then
be thoroughly degreased, de-rusted and given two (2) coats of primer and two
(2) coats of finish paint. It is preferred that a phosphate coat is given to motor
prior to application of primer coat. Motors for water treatment plant shall have
Zinc Chromate base with acid resistant Epilex 4 paint.

TERMINAL BOXES

General ....oovviiiiiii, Motors shall be provided with separate terminal boxes
for main, space heaters, embedded temperature detectors, bearing
temperature indicators and moisture detectors terminals. When it is not
possible to provide LT motors with separate terminal box for space heater
terminals, space heater terminals shall be adequately segregated from the main
terminals in the single box. Terminal boxes shall be weatherproof and
water-tight confirming to minimum IP-55 degree of protection with removable
front cover for making connections. IP-55 degree of protection shall be achieved
without application of compound. Space between and around terminals shall be
adequate for easily connecting aluminium conductor cables. Terminal box
arrangement shall be to the approval of the Owner /Consulting Engineer. All
terminal boxes shall be suitable for proper termination of the type and tentative
size of cables specified in Clause 1.34 below, however, exact size of cables shall
be furnished by Owner during engineering stage.

The terminal boxes shall be complete with cable glands and termination
accessories as required. Suitable non-magnetic material construction shall be
adopted for terminal boxes where single core cables are to be terminated. All HT
motors shall be provided with phase segregated terminal box.

Terminal bushings and clamps shall be non-absorbent, non- inflammable,
insulated material for connecting with cable.

Main Terminal Box

1 x 660 MW - Panki Thermal Power Station
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1.33.2.1 LV Motors ........ Main terminal box shall be capable of being turned through 360
degrees in steps of 90 degrees.

1.33.2.2 MV & HV Motors ........... Motor shall be provided with two (2) terminal boxes for
stator terminals. One (1) terminal box shall be for phase terminals while other
one for forming star connection. These should be interchangeable to facilitate
cable routing.
Neutral terminal box for HT motors rated above 1500 KW shall be suitable for
mounting of three (3) Nos. wound/bar primary/ring type cast resin insulated
current transformers for differential protection. These transformers shall be
supplied and mounted in the motor terminal box. In addition to above, 3 Nos. of
identical current transformers shall be supplied loose for mounting in the
switchgear. Stator phase terminal box may either be phase segregated of
standard terminal box suitable for both top and bottom entry of cables (i.e. they
should be capable of being turned through 180 Degrees). The terminal box shall
be designed for termination of XLPE cables using heat shrinkable or push on type
terminating Kit. Terminal leading shall be stud type or leading wire type.

1.33.2.3 Cable End Boxes............ Terminal Boxes shall be provided with cable end boxes
having cable lugs and cable glands for cables of sizes as specified in Clause 1.34
below.
Cable box shall be suitable for glanding the cables; and shall have adequate
space between cable glands terminating studs to allow suitable bends of cable
inside the cable box for all 3 phases of relevant cable sizes specified.

1.33.2.4 The terminal boxes shall be capable of withstanding at the terminals the system
fault level (as indicated below) without rupture for a duration of atleast 0.25
seconds.
Min. fault level for MV Motors - 40 KA
Min. fault level for LV & HV Motors - 50 KA

1.33.2.5 PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:
NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with

lugs installed shall be as follows:

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm

1.33.2.6 Terminal Accessories................ Each terminal end shall be furnished with
bimetallic washers, spring washers, nuts and crimp type aluminium (preferably
tinned) lugs suitable for cables of sizes as specified in Clause 1.34 below.

1.34 TYPE AND SIZE OF CABLES

1.34.1 Space Heaters

1 x 660 MW - Panki Thermal Power Station
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1.34.1.1

1.34.1.2

1.34.2

1.34.3

1.34.4

1.34.5

1.35

1.35.01

For LV Motors: Two point five (2.5) mm?, two (2) core copper conductor PVC
insulated, armoured and FRLS PVC sheathed heavy duty 650/1100 V grade
cable to IS: 1554 (Part-I).

For MV & HV Motors: Six (6) mm? two core aluminium conductor PVC
insulated armoured and FRLS PVC sheathed heavy duty 650/1100V grade
cable to IS: 1554 (Part-I).

For Embedded Temperature Detectors two sets of six (6) Twisted triad 0.5 mm?
ATC copper conductor armoured, shielded cable, 650/1100 V Grade IS: 1554
(Part-1). For bearing temperature, RTDS, two (2) sets of four (4) twisted triad
0.5 mm?, ATC copper conductor armoured shielded 650/1100 V Grade, IS:
1554 (Part-I).

Bearing Temperature Indicators - For each indicator, 0.5 mm? six (6) tarnished
triad ATC copper conductor, PVC insulated, shielded armoured and FRLS PVC
sheathed heavy duty 650/1100 V grade cable as per IS: 1554 Part-I. Two (2)
cables one (1) for each bearing temperature indicator.

For Moisture Detectors................... As for space heaters as per Clause 33.01.01
above.

For Main Terminals
LT Motors

1. Three (3) core cables ......... Stranded aluminium conductor, XLPE insulated,
colour coded, laid up, PVC sheathed, GI wire / strip armoured, FRLS PVC
jacketed overall, 650 / 1100V grade, heavy-duty cables as per IS: 1554
(Part-I).

2. Single core cables ................. Stranded aluminium conductor, XLPE insulated,
hard drawn aluminium wire/ strip armoured FRLS PVC jacketed overall, 650
/ 1100V grade, heavy duty cable as per IS: 1554 (Part-I).

HT Motors

1. Three (3) core cables ... stranded aluminium conductor, XLPE
insulated, screened colour coded, laid up, PVC sheathed, GI wire/strip
armoured FRLS PVC jacketed overall, 6.6 KV / 11 KV grade, heavy duty
cables as per requirement for unearthed system as per IS: 7098 (Part-II).

The size and no. of cable to be intimated to the successful bidder during
detailed engineering and the contrcator shall provide terminal box, cable gland
and lugs suitable for the same.

Cable size may be increased in some cases because of large number of cables in
under-ground ducts or because of vaoltage drop consideration. The supplier
shall supply with terminal box and cable accessories suitable for higher size of
cable at no extra cost.

EARTHING
General.........ccceenens Two (2) grounding terminals one (1) on either side at the

bottom suitable for connecting mild steel/GI flat/GI wire grounding conductor,
size of grounding conductor shall be decided during detailed engineering.
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1.35.02

1.35.03

1.36

1.37

1.38

1.39

1.40

1.41

LV Motors.....cvvvvivinnnnn. At each earthing point, two (2) drilled and tapped holes
with hexagonal head bolts, plain washers, spring washers and tinned lugs (for
motors upto 5.5 KW) for size of conductor specified shall be provided.

MV & HV Motors.......ccvvvvvnennenn Non-corrodible metallic grounding pad shall be
welded or brazed at each earthing point. The size of grounding pad shall be
75x65x25 mm. Grounding pad shall have 40 mm apart two (2) drilled and
tapped holes with hexagonal head bolts, plain washers and spring washers for
size of conductor specified. In addition, one suitable earthing terminal shall be
provided inside the stator phase terminal box for earthing metallic shield of
XLPE cables.

EMBEDDED TEMPERATURE DETECTORS.................. HT motor shall be
provided with six (6) Nos. duplex resistance temperature detectors (RTDs)
embedded in stator winding at locations where high temperatures are expected.
In addition one (1) duplex type RTD shall be provided in each bearing. The
RTDs shall be 3 wire duplex platinum resistance type having a value of 100
ohms at 0 Deg.C

BEARINGS TEMPERATURE INDICATORS......... HT motors shall be provided
with dial type two (2) bearing temperature indicators and will have two (2) sets
of contacts, each set having 2 NO + 2 NC contacts rated for 5A at 240V AC and
0.5A at 220V DC. One set will be set to operate at lower value to give alarm
and other set at a higher value to trip the motor.

SPACE HEATERS........ Valve / Damper actuator motors; and Motors above 30
KW shall be provided with one (1) or two (2) space heaters suitable for 240V,
50 Hertz single phase AC supply and of adequate capacity to maintain motor
internal temperature above dew point to prevent moisture condensation or
deterioration of insulation during shut down. Heaters shall be mounted inside
the motor in accessible locations so that their removal and replacement is
simple. Motors upto 30 kW shall have stator windings suitable for connections
to 24V, 50 Hz AC supply for space heating.

Motors upto 30 kW shall have stator windings suitable for connection to 24V, 50
Hz ac supply for space heating

The terminals of space heaters shall be brought out to a separate totally
enclosed dust proof and weatherproof terminal box.

HOT AIR TEMPERATURE DETECTOR

If the motor is of CACA or CACW enclosure, a thermometer with alarm contracts
in hot air circuit shall be provided.

WATER FLOW INDICATOR

If the motor is of CACW enclosure a provision shall be made for visual indication
of water flow and flow switch shall also be provided with alarm contacts.
Thermometers shall be provided in water inlet and outlet circuits.

MOISTURE DETECTORS.................. Motors with type of cooling 1C 81W or 1C
91 W shall be provided with moisture detectors for raising alarm in the event of
water tube failure.

1 x 660 MW - Panki Thermal Power Station
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1.42 BED PLATE............ Whenever motor is supplied with driven equipment the
Supplier shall ensure that bed plate suits both motor and driven equipment and
is adequately braced to keep vibration and misalignment within allowable limits
to the approval of driven equipment and motor manufacturers.

1.43 OTHER ACCESSORIES......... Motor shall be supplied with all accessories and
parts other than those, specified above which are necessary and/or useful for
efficient operation.

1.44 TYPE TEST

1.44.01 HT MOTORS

a) The contractor shall carry out the type tests as listed in this specification
on the equipment to be supplied under this contract. The bidder shall
indicate the charges for each of these type tests separately. The type tests
charges shall be paid only for the test(s) actually conducted successfully
under this contract.

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

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

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

e) LIST OF TYPE TESTS TO BE CONDUCTED

1 x 660 MW - Panki Thermal Power Station
e JCE
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1.44.02

1.44.03

f)

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

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

ii) Measurement of noise at no load.

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

iv) Full load test(subject to test bed constraint)

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

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

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

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

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

iii) Lightning Impulse withstand test on the sample coil shall be as per
clause no. 4.3 IEC-60034, part-15

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

LT Motors

a)

b)

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

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

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

1 x 660 MW - Panki Thermal Power Station
e JCE

Bidding Doc. Mdge 3531s#4314-SPC-G-0001

PART OF SPECIFICATION PE-TS-426-160-A001



DCPL Volume 1IV: Ch 17: AC & DC Motors
Electrical Works Sheet | 16 of 20
The following type test reports shall be submitted for each type and
rating of LT motor of above 50 KW only
i) Measurement of resistance of windings of stator and wound rotor.
i) No load test at rated voltage to determine input current power and
speed.
i) Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)
iv) Full load test to determine efficiency power factor and slip .
V) Temperature rise test.
vi) Momentary excess torque test.
vii) High voltage test.
viii)  Test for vibration severity of motor.
ix) Test for noise levels of motor(Shall be limited as per clause no 1.21.01
of this section)
X) Test for degree of protection and
Xi) Over speed test.
Xii) Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

1.44.04 All acceptance and routine tests as per the specification and relevant
standards shall be carried out. Charges for these shall be deemed to be
included in the equipment price.

1.45 INFORMATION WITH PROPOSAL

1.45.1 AC Motor Data Sheet.

1.45.2 Dimension Drawing/Foundation load details of motor and driven equipment.

1.45.03 Manufacturer's catalogue showing constructional details.

1.46.00 INFORMATION ON AWARD OF CONTRACT.................. Within six (6) weeks
from the date of award of the Contract, following shall be furnished:

1.46.01 Motor Data Sheet.

1.46.02 Certified binding dimension drawing of motor complete with all accessories and
fittings specifically showing terminal boxes, terminal spacing and sizes, earthing
connections and sizes thereof, mounting details, lifting lugs, final foundation
loads and dimensions with tolerances of centering spigot (where needed), shaft
extension and key.

1.46.03 Following characteristics curves:

1.46.03.01 Torque-speed curves for motor at eighty (80), hundred (100) and hundred ten
(110) percent rated voltage as well as torque-speed curve for driven
equipment.

1.46.03.02 Current-speed curves at eight (80), hundred (100) and hundred ten (110)
percent rated voltage

1.46.03.03 Current-time curves at eighty (80), hundred (100) and hundred ten (110)
percent rated voltage.

1.46.03.04 Thermal withstand curves for hot and cold at eighty (80), hundred (100) and

hundred ten (110) percent rated voltage.

1 x 660 MW - Panki Thermal Power Station
e JCE
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1.46.03.05  Efficiency, power factor, current and speed versus power output curves.

1.46.03.06  Speed-time curves at eight (80), hundred (100) and hundred ten (110) percent
rated voltage.

1.46.03.07 Negative phase sequence current withstand characteristics.

1.47 COMMISIONING CHECK LIST (HT MOTORS)

A PRELIMINARY CHECKS

Check the following:

1.

Check the name plate details according to specification. Discrepancies,
if any, to be satisfactorily resolved.

Check tightness of all bolts, clamps and connecting terminals.
Check body earthing

Check whether bearing lubrication is adequate

Check clearance inside terminal box

Checking stator (motor air gap) Check - Grease lubrication (for ball or
roller bearing) is adequate if the motor was in storage for very long
period replace the grease, by fresh grease after flushing the bearing
clean. Excess grease in the bearing (housing ... is overheat of bearings)
Check 0 the free rotation of the rotor in decoupled condition. Check the
air gap between stator and rotor at four positions 900 apart at driving
and non-driving end. Compare the recorded values with factory results.
For slip ring motors : with starting resistances.

a) Check the variation of resistance
b) Check brush lifting and slip ring short.

B COMMISSIONING CHECKS

HONOUAWN R

12.

13.

Meggar tests of motor winding and cables

Continuity check of motor windings control and power cables

Measure resistance of motor winding (in case of large motors)

Control and interlocks should be checked

Motor protection relay to be calibrated

Phase sequence and direction of rotation

Other than DOL scheme to be checked example trafo starts

Measure starting current starting timer and no load current

On load operations starting and running currents (observed vibrations,
temperatures of bearings and body)

On load operation, starting and running currents (observed vibrations,
temperatures of bearings and body)

In case of forced water cooling of start or check winding temperatures
as ready by built in RTDs.

Water level (start up cooling) low to be checked for limit switch
operation.

1 x 660 MW - Panki Thermal Power Station
e JCE
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1.48 COMMISIONING CHECK LIST (LT MOTORS)

A PRELIMINARY CHECKS
Check the following:

1. Check the name plate details according to specification. Discrepancies,
if any, to be satisfactorily resolved.

2. Check tightness of all bolts, clamps and connecting terminals.
3. Check body earthing

4. Check whether bearing lubrication is adequate

5. Check clearance inside terminal box

B COMMISSIONING CHECKS

1. Meggar tests of motor winding and cables
2. Continuity check of motor windings control and power cables
3. Over load and short circuit relay tests and settings
4. Control and interlocks should be checked
5. Phase sequence and direction of rotation
6. Operation of timer in case of star delta starting
7. Measure starting current starting timer and no load current
8. On load operations starting and running currents
1.49 DC MOTOR SPECIFICATION

DC Motor will be of continuous duty type totally enclosed fan cooled (TEFC)
having IP-54 degree of protection suitable for 220 V DC supply. DC motor will
be shunt wound type having high torque characteristic suitable for Bi-directional
rotation at rated speed and output. The general constructional features and
details of DC motor will be in line with details/ particulars stipulated in the
specification for AC squirrel cage induction motors.

Contractor will furnish the data in respect of DC motors.

1 x 660 MW - Panki Thermal Power Station
e JCE
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DATASHEET

Auxiliary power supply
1.1 HV supply
11kV, 3®, 3W, 50 Hz non Motors rated above 1500
effectively earthed kW
Fault level 50 kA for 1 second
1.2 MV supply
3.3kV, 30, 3W, 50 Hz non Motors above 200kW upto
effectively earthed and including 1500kW
Fault level 40 kA for 1 second
1.3 LV supply
415V, 30, 3W, 50 Hz Motors below and including
effectively earthed 200kW
Fault level 50kA for 1 second
110V, 10, 2W, 50 Hz Lighting, space heating, AC
effectively earthed control and protective
devices
1.4 DC supply
220V,2W, unearthed DC alarm, control and
protective devices.
Fault level 25 KA for 1 second
2 Range of variation As indicated in the
specification
2.1 AC supply
voltage e
Frequency —meees
Combined voltage & frequency  --------
2.2 - DC supply 198 to 240 V
Note: During starting of largest motor, the voltage may drop to 80% of the
rated voltage for a period of 60 seconds. All electrical equipment while running
shall successfully ride over such period without affecting system performance.

1 x 660 MW - Panki Thermal Power Station
e JCE

Bidding Doc. Mdge 3571s#A314-SPC-G-0001

PART OF SPECIFICATION PE-TS-426-160-A001



TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME

SECTION D

REV NO. 00 DATE 29/05/2019

SHEET

OF 2

Description

Data to be filled by successful
bidder

General

—

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

W N o | K| W]

Design and Performance Data

—

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O| 0| 9| | | K| W] N

Synchronous speed & Rated slip

—_
=)

Minimum permissible starting voltage

—
—_

Starting time in sec with mechanism coupled

—_
[\

a) At rated voltage

Ju—
w

b) At min starting voltage

—_
~

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

[
W

Torque

a) Starting

b) Maximum

16

Permissible temp rise at rated output over ambient temp & method

17

Noise level at 1.0 m (dB

18

Amplitude of vibration

19

Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

SEAL

REV.
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TITLE SPECIFICATION NO.
s U7
MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO. 00 DATE 29/05/2019
SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder

c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box

a) Type

b) Power Cable details (Conductor, size, armour/unarmour)

c¢) Cable Gland & lugs details (Size, type & material)

d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)

a) Enclosure

b) suitability for hazardous area

i | Zone o/1/11

ii | Group IIA /1IB / 1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings

(To be enclosed for motors of rating > 55KW)

a) Torque speed characteristic

b) Thermal withstand characteristic

¢) Current vs time

d) Speed vs time
NAME OF VENDOR

REV.
NAME SIGNATURE DATE SEAL
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FROM

TO

PURPOSE

CABLE SCOPE ( BHEL
PEM/VENDOR)

REMARKS

CABLE SIZE

Page 360 of 531

PART OF SPECIFICATION PE-TS-426-160-A001



100V-091-9¢1-S1-3d NOILVYOIdID3dS 40 1dvd

4 I

| 6

‘ON
Ma |
A
VENDOR
POWER CABLE TO MOTOR B
SUPPLY & LAYING BY BHEL COMPRESSOR UNIT MILL BAY —1 VENDOR MILL BAY -2 VENDOR
WITH MOTOR 'COMMON_INSTRUMENTS COMMON INSTRUMENTS
TERMINATION MOTOR END BY VENDOR
FOR AR RECEIVER, CONVEYING AR LINES FOR AIR RECEIVER, CONVEYING AIR LINES
SERVICE WATER, INS. AR, SILO LVL, ACW, SERVICE WATER, INS. AR, SILO LVL,
BAG FILTER DP BAG FILTER DP
POWER CABLE SUPPLY & LAYING BY BHEL CABLES— SUPPLY BY BHEL,
TERMINATION MCC END BY BHEL _
TERMINATION COMPRESSOR CONTROL PANEL END BY VENDOR CABLES— LAYING BY VENDOR,
230 v UPS SUPPLY TERMINATION— BOTH ENDS BY VENDOR
COMPRESSOR SKID CONDUITS, TRAYS— SUPPLY & ERECTION BY VENDOR
IN_COMPRESSOR ROOM OMPRESSOR
POWER CABLE SUPPLY & LAYING BY BHEL| VENDOR c
TERMINATION UPS END BY BHEL VENDOR VENDOR
TERMINATION DISTRIBUTION END BY VENDOR
COMMAND INTERFACE | COMPRESSOR CONTROL
CABLE PANEL(MICRO PROCESSOR/ COMMON COMMON 5
PLC BASED) CABLE— SUPPLY, LAYING & JUNCTION BOX—2 Te)
c g -
VENDOR OMPRESSORS TERMINATION BY VENDOR JUNCTION BOX—1 L
DISTRIBUTION | CABLE SUPPLY BY BHEL o
BOARD LAYING & TERMINATION AT BOTH ENDS BY VENDOR =
=
CABLE FOR REMQTE -
COMMAND & FEED BAck | |MODBUS ON RS—485 o
CABLES— SUPPLY BY BHEL, =2
CABLE— SUPPLY & LAYING |  |TERMINATION COMPRESSOR CONTROL PANEL ©
BY BHEL END BY VENDOR CABLES— LAYING BY BHEL, n
TERMINATION DCS END BY BHEL TERMINATION— JB ENDS BY VENDOR
TERMINATION— DCS ENDS BY BHEL
o CONDUITS, TRAYS— SUPPLY & ERECTION BY BHEL
DCs D
CABLE— SUPPLY & LAYING BY BHEL BHEL
TERMINATION DCS_END BY BHEL
TERMINATION JB END BY VENDOR
CABLE- SUPPLY BY BHEL
LAYING & TERMINATION BOTH ENDS DCS =
BY VENDOR
COMPRESSOR HOUES AREA
FIELD INSTRUMENTS
SCOPE (POWER & CONTROL) DIAGRAM FOR COMPRESSORS
(IYPICAL FOR STATION) E
MILL REJECT HANDLING SYSTEM
FOR EPC CONTRACTS
7o BHARAT HEAVY ELECTRICALS LTD |pepr [pry—a¥E—] SN T pete |
POWER SECTOR CODE [DESN 04,0119
BHEL PROJECT ENGINEERING MANAGEMENT oD DAL
NEW DELHI APPD 04.01.19 -
SUB—CONTRACTOR
TITLE SCOPE (POWER & CONTROL) DIAGRAM
F
DEPT. |SCALE BHEL DRG NO : O
| S :
DATE SHEET 1 oF 2 _ REV 00. _.I_.._
IZF-A2 1 i
1 2 3 4 6 | 7 [ 8
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Ma |
LUGS/ GLANDS AS APPLICABLE FOR MOTORs/JBs/PANELS/INSTRUMENTS SHALL BE SUPPLIED BY VENDOR.
ALL INTERCONNECTING DIAGRAMS SHALL BE PREPARED BY VENDOR. A
VENDOR VENDOR BHEL]
Solenoid valves Instruments (pr. 230 V UPS SUPPLY
Drives (24V) switches, limit AT EACH MILL BAY
switches etc.)
CABLE SUPPLY & LAYING BY BHEL B
TERMINATION UPS END BY BHEL VENDOR
CABLES— SUPPLY BY BHEL, TERMINATION DISTRIBUTION END BY VENDOR Power_Cable (Supply, VENDOR
LAYING & TERMINATION (BOTH ENDS) BY VENDOR LCP OF SUMP PUMP laying & termination MOTOR
—Both ends) by VENDOR
VENDOR
DISTRIBUTION
VENDOR BOARD
PNEUMATIC PANEL/JB. CABLE SUPPLY BY BHEL Cable (Supply, laying & |
TYPICALLY CONTAINS TBs FOR SVs, PUSH BUTTONS LAYING & TERMINATION AT BOTH ENDS termination—Both ends)
& INDICATING LAMPS FOR LOCAL OPERATION) BY VENDOR By VENDOR BHEL
415 V Supply feeder
Power Cable (Supply, 3-PHASE, 3 WIRE
laying, terminati
TERMINATION BY BIDDER SUMP (feeder end) by BHEL c
LVL SW. & termination (Panel
ETC. end) by VENDOR
CABLES— SUPPLY BY BHEL, SCOPE_OF POWER SUPPLY TO INSTRUMENTS 5
LAYING BY BHEL (IYPICAL FOR EACH MILL) SCOPE (POWER & CONTROL) DIAGRAM FOR FIXED TYPE SUMP PUMP 0
-
(TYPICAL FOR EACH SUMP PUMP) N
N
o
]
[TERMINATION (DCS END) BY BH mu
\ n
BHEL
Cs
D
_(TYPICAL FOR EACH MILL)
* COILS OF SOLENOID VALVES SHALL BE SUITABLE FOR 24V & SHALL BE DRIVEN FROM DCS.
REFER CONNECTION DIAGRAM FOR SOLENOID VALVES.
ALL PRESSURE, TEMPERATURE & LIMIT SWITCHES SHALL BE 2-WIRE TYPE. c
INDICATING LAMPS SHALL WORK ON 24V SUPPLY AND SHALL BE DRVEN BY DCS.
MILL REJECT HANDLING SYSTEM
FOR EPC CONTRACTS
2vo- BHARAT HEAVY ELECTRICALS LTD |pepr e —tAME—]—SIGN 1 DATE
POWER SECTOR CODE [pESR 40119
BHEL PROJECT ENGINEERING MANAGEMENT (G 4010
NEW DELHI [APPD 4.01.19
TITLE SCOPE (POWER AND CONTROL) DIAGRAM
r
DEPT. |SCALE BHEL DRG NO : o
SIGN ml@ m
DATE SHEET 2 OF 2 | rev oo, m
2 3 4 5 T 7 RizE-A2
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T Technical specification for
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1X660MW PANKI TPS EXTN.

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

Specific Technical Requirements (C&l):

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

The Contractor shall provide complete Instrumentation for control,
monitoring and operation of entire MRHS package. The requirements
given are to be read in conjunction with detailed Technical 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 and time
implication.

Mill Reject Handling System shall be operated from plant DCS (DCS-
BHEL Scope of supply) through operator work stations located in CCR.

Bidder to provide local control panel for each pyrite hoppers. This local
panel will act as interface between the DCS and the field devices for
commands & feedbacks.

All KKS tag nos. shall have prefix 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 & items are required for safe
& reliable operation of plant, bidder shall supply the same without any
price implication. Instrument installation and required accessories shall
be in bidder’s scope.

Redundancy of sensors shall be provided, irrespective of
instrumentation shown in the PID, by bidder as per sheet attached
in the specification. (ANNEXURE 1)

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

Bidder shall provide Cable Schedule in BHEL excel format which shall
be provided during detailed engineering. Also, Cable Interconnections
for Complete System shall be in Bidders’ scope. DCS side details for
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9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

hardwired signals shall be furnished by BHEL during detailed
engineering.

Interface of control panel, field instruments, actuators etc. with DCS
based control system shall be as per Drive Control Philosophy
enclosed in Section-D.

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.

MOVs (Motorized Valves) shall be integral type, if applicable.

Bidder to furnish electrical load/UPS load data during detailed
engineering.

240 V AC (supply feeder)/415 V, 3 phase, 4 wire AC supply shall be
provided by BHEL based on the load data provided by the bidder at
contract stage for all equipment supplied by the bidder as part of
contract. Any other voltage level (AC/DC) required will be derived by the
bidder. Bidder to include necessary power distribution board in his scope
and all necessary hardware/software for the same shall be in bidder’s
scope.

Power supply derived for Transmitters, contact interrogation, interposing
relay and solenoid shall generally be ungrounded 24V D.C only.

The solenoid operated valves/Dampers/Gate shall have a limit switch for
open/close feedback. Solenoid Valve shall be rated for 24V DC only.

Local push buttons in the field shall be in Vendor’s scope.
Local control panel if any required for operation shall be in bidder scope.

Bidder to supply all the instruments (LS, PT, LT, DPG, LG and DPS
etc.) required for the package along with necessary fittings,
accessories and valve manifold etc. All instruments shall be provided
with durable epoxy coating for housing and all exposed surfaces of the
instruments.
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20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

Instrument Installation along with hardware shall be in bidder scope.
Double root valves shall be provided where pressure is above 40
Kg/cm2.

All transmitters shall be smart type and shall have 4-20mA DC signal
with superimposed digital communication (HART). Each Temperature
element shall be complemented with temperature transmitters,
compensating cable, JB/rack & other erection hardware. All
transmitters shall be fitted with a local analog/digital indicator
displaying appropriate physical units which may be read clearly from
an easily accessible position.

Use of process actuated switches shall be avoided unless
Unavoidable.

All instruments and control elements shall be terminated on JB/LCP in
field and both instrument and JB/LCP are in bidder scope. Number of
Junction Boxes shall be sufficient and positioned in the field to minimize
local cabling (max 12-15 mtrs) and trunk cable.

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.

DP instruments with minimum Capillary length of 15m is to be
supplied.

All Temperature sensors shall be Duplex type and temperature
transmitter shall be provided for all temperature measurement
applications.

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

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

The junction boxes/LIEs for termination of instruments /solenoid valve
limit switches etc. are in bidder’s scope.

The make/model of various instruments/items/systems shall be subject
to approval of owner/purchaser during detailed engineering stage. No
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31.0

32.0

33.0

34.0

35.0

36.0

37.0

38.0

39.0

commercial/ time implication in this regard shall be acceptable. In case
of any conflict or repetition of clauses in the specification, the more
stringent requirements among them are to be complied with.

The make of all the items shall be from approved sub-vendor list.

Provision for separate Terminal block/wiring diagram for power and
control blocks of control panel to be ensured.

All Instruments must have separate tapping lines. Sharing of the same
tapping pipe for redundant instruments or various different instruments
is not acceptable.

As a general rule, measuring points and measuring equipment for
critical protection shall be separate from and not combined with
measuring equipment for the automatic control equipment.

Electronic instruments shall not be located close to hot lines, vessels
or other hot equipment. Ambient temperatures exceeding 80 °C shall
not result in calibration difficulties or rapid deterioration of electronic
components.

All the instruments/equipment/electrical items shall be provided &
designed with maximum star rating in line with energy conservation
policies as per latest international standards at the time of supply.

Bidder to note that all the transmitters/instruments supplied by Bidder
shall be rack mounted. The racks shall be preassembled and provided
by Bidder. Also no Instruments/ analysers & JBs/Racks should be
protruding on the walkway.

All field instruments shall be terminated on Junction box/Local control
panel in field. All the instruments along with necessary fittings,
accessories and valve manifold etc., erection hardware including
racks, junction boxes, canopies, structural steel, LIE, LIR, actuator limit
switches etc.as required shall be in vendor's scope of supply.

Bidder to provide erection hardware including canopies, structural steel
as required.

Bidder to perform tests of C&l items/instruments/systems as per quality
plans/type test attached in the specification.
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46.0

47.0

48.0

49.0

Every panel-mounted instrument, requiring power supply, shall be
provided with a pair of 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.

Each valve/instrument shall be fitted with a stainless steel or aluminum
nameplate indicating the valve/instrument service and reference number
in accordance with the approved equipment coding system.

Provision for separate Terminal block/wiring diagram for power and
control blocks of control panel to be ensured.

Mandatory spares have to be supplied by bidder as mentioned in the
specification.

The design, manufacture, inspection, testing, site calibration and
installation of all C&l equipment and systems covered under this
specification shall conform to the latest editions of applicable codes and
standards eg. ANSI, ASME, IEEE, ISO, IEC, IGCI, AWS, NFPA, AISC,
IGS, SAMA, UBC, UL, NESC, NEMA, ISA, DIN, VDE, IS etc.

The specifications for instruments mentioned in the specification are
minimum requirements. Datasheets of instrument shall be subject to
customer/owner approval.

All approval/lnspection are to be carried out by Owner or owner
appointed agency only.

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

Drawings/Documents and data to be furnished after award of the
contract shall be in line with MDL furnished elsewhere in the
specification.

Mandatory spare list as per ‘List of mandatory spares’ attached
elsewhere in the specification is in vendor’s scope.
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50.0 Editable & pdf copy of Drawings/Documents and data to be furnished
after award of the contract:

Control & operational write-up for the system

Recommended control scheme/ logic diagram

Process manuscript for implementation in DCS

I/O list (DCS)

GA & wiring diagram of local panel.

Power requirement.

Local control panel and field instruments quality plan.

Local control panel & instruments data sheet.

JB grouping document.

Cable schedule in BHEL format.

Cable interconnection drawing.

Instrument schedule

Alarm Schedule

SOE schedule

Instrument hook-up diagram.

Mandatory spare BOQ

UPS load list

Any other document decided during detailed engineering.

Note:-

1. All equipment items shall be of latest design with proven on track record from
reputed experienced manufacturers of specified type and range of equipment.
The make/model of various instruments/items/systems and instrument sub-vendor
shall be subject to approval of BHEL/Customer during detailed engineering stage.

2. The above given scope is indicative & minimum. Any item/ equipment not
indicated above however required for the completeness of the system is to be
supplied by bidder without any technical, commercial and delivery implication to
BHEL.

3. Documents of C&l System shall be submitted to end user/owner for approval
during detail engineering. Changes, if any, shall be accommodated by the bidder
without any price/time implication.

4. Uniformity of make and type of instruments and control components shall be
followed throughout for rationalization of spares’ inventory, except for certain
proprietary items where this requirement cannot be met.

5. In case of any discrepancy in Section-C and Section-D of the specification,
Section-C shall prevail.
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ANNEXURE -1

Redundancy requirements

i Triple Redundancy
Triple Sensing device shall be provided for following applications:-

a.For Binary and analog inputs required for protection of
boiler , turbine and major auxiliaries of main plant whose non-
availability may result in 50% loss of unit availability and loss of
generation.

b.Binary and analog inputs, which are, required for protection of more
than one equipment as well as protection signals for important
auxiliaries and HT Drives of main plant (fed by a supply feeder
of ratings 3.3 kV onwards)/MDBP/TDBFP etc.,

c.Separate triple sensors for Instruments required for auto starting of
HT driven pumps or HT driven pump tripping due to very low level
of water & discharge pressure very low.

d.For binary and analog inputs which are also required for protection in
addition to CLCS. The same shall include but not limited to the
critical measurement used for following CLCS :-
Furnace draft, main steam and reheat steam temperatures, feed-
water flow, throttle pressure, turbine first stage pressure, separator
level, LPH and HPH level, deaerator level, hotwell level, CEP
minimum recirculation, BFP minimum recirculation etc.

e.For lube oil protection of all the HT drives, 2 out of 3 logics and
necessary pressure transmitters for lube oil pressure shall be
provided by bidder accordingly. However for bearing / winding
temperature of HT motor, refer Electrical subsections, Vol. IV.

f. Left and right side shall be treated as individual path / individual
parameter, and each side/path shall have own triple redundancy
accordingly.

i Dual Redundancy
Dual Sensing device shall be provided for following applications:

a. For binary and analog inputs required for all other closed loop
control system (CLCS), protection and interlock conditions purpose
of other equipments.

b. For Instruments required for auto starting of LT driven pumps or LT
driven pump tripping due to very low level of water/discharge
pressure very low.

c. Dual redundant position transmitters shall be provided for Steam
Admission Valves i.e. (Emergency Stop & Control Valves, Reheat
Stop Valves & Control valves), Extraction steam QCNRV, CRH NRV.

d.For instruments required for Heat rate measurements & PADO
calculations.

iii. For binary and analog inputs used for alarm and monitoring only,
single sensor criteria shall be applicable.

1 x 660 MW - Panki Thermal Power Station

Bidding Doc. No. : 14A14-SPC-G-0001 ® ]%
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PART - D

DRIVE CONTROL PHILOSOPHY
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Technical specification for

CONTROL & INSTRUMENTATION SECTION D

1X660MW PANKI TPS EXTN. REV. NO. 00

DATE :01.04.2019

INSTRUMENTS SPECIFICATION
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CHAPTER-2: FIELD AND MEASURING INSTRUMENTS

2.00.00

2.00.01

2.00.02

2.00.03

2.00.04

2.00.05

2.00.06

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/chapter 1, Vol. V, 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 Owner's approval.

Every panel-mounted instrument requiring power supply shall be provided with a
pair of 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, and switches, 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 Bidder shall
furnish all Instrumentation / Control equipment & accessories under this
specification as per technical specification, ranges, makes & model as approved by
the Owner 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.

For corrosive applications, all instruments applications, they shall be provided with
wetted parts made of Monel/ Hastelloy C or any other material (if proven ness
experience of the proposed material for such applications is established by bidder).

All instruments shall be provided with durable epoxy coating for housings and all
exposed surfaces of the instruments.

All field instruments shall be weatherproof, drip tight, dust tight and splash proof
suitable for use under outdoor ambient conditions prevalent in the subject plant.
All field-mounted instruments shall be mounted in suitable locations where
maximum accessibility for maintenance is achieved. The enclosures of all
electronic instruments shall conform to IP-65 unless otherwise specified (Explosion
proof for NEC article 500, class 1/2, Division 1 area & Flame proof area) and an
anti corrosive paint shall be applied to the field mounted enclosures / instruments.

1 x 660 MW - Panki Thermal Power Station g%
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2.00.07

2.00.08

2.01.00

2.01.01

In general, double cable entry shall be provided, wherever available, unused cable
entry shall be provided with blind metal plug. All the field instruments shall also be
provided with SS tag nameplate. Counter and mating flange (SS316 material),
fastener, gaskets, Nuts, bolts etc. shall also be included wherever required with the
field instruments.

In general, front draw out type instruments with plug-in facility at the rear for
connecting cables for power supply and signal shall be provided unless otherwise
specified like for Explosion proof area, Flame proof area and high vibration prone
area. Separate plugs & socket connection shall be provided for connecting power
supply cables and signal cables.

The plug & sockets shall be polarized to prevent wrong connections and have
facility for secure coupling in plug-in position to prevent loose connections.

Signal and Electrical connection shall be screwed connection with double
compression type Nickel-plated brass/SS316 cable glands (Material as decided by
owner) for Explosion proof area, Flame proof area and high vibration prone area.

The quantity of secondary instruments etc. to be provided by Bidder shall be
adequate to meet the requirements of Technical Specifications. Any other
additional quantity of secondary instruments envisaged by Bidder as per system
and process requirements shall also be supplied without any cost implication.

SPECIFICATION FOR ELECTRONIC TRANSMITTERS

SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF.
PRESSURE AND DP BASED FLOW, LEVEL MEASUREMENTS

Sl. Features Essential/Minimum Requirements
No.
1 Type of Transmitter Microprocessor based 2 wire type, Hart
protocol compatible
2 Accuracy + 0.1% of calibrated span (minimum)
(upto turn down ratio of 10:1).
3 Output signal range 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.

5:1 for very high pressure application.

30:1 for other applications.

5 Stability + 0.1% of calibrated span for six months

for Ranges up to and including 70Kg/cm?2.
+ 0.25% of calibrated span for six

months for Ranges more than 70Kg/cm2.

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

1 x 660 MW - Panki Thermal Power Station g%
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+/- 0.011% per deg.C at min. span.

7 Load impedance 500 ohm (min.)

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

9 Over Pressure 150% of max. Operating pressure.

10 Connection (Electrical) Plug and socket type

11 Process connection 1/2 inch NPT (F)

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

13 Material Die cast Aluminum  with  epoxy

coating/SS316 for body.
SS316 for Diaphragm.

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

- LCD/TFT digital integral Indicators with
scale of Engg. Units.

-2 valve SS316 manifold for absolute &
Gauge pressure transmitters, 3-valve
SS316 manifold for vacuum pressure
transmitters & where DP transmitters are
being used for pressure = measurement
and 5 valve SS316 manifold for
DP/Level/Flow applicable.

Transmitters should not be mounted
directly on the manifold; Manifold shall be
non integral type only.

- Snubbers/Pulsation dampners shall be
used where the process media is unstable
for measurement such as the discharge of
a pump.

-For hazardous area, explosions proof
enclosure as described in NEC article

PART OF SPECIFICATION PE-TS-426-160-A001

500.
15 Diagnostics Self Indicating feature
16 Power supply 24V DC £ 10%.
17 Adjustment/calibration From hand held calibrator/centralized
From hand held OWS based system

calibrator/centralized OWS
based system
n/maintenance (as
applicable).

1 x 660 MW - Panki Thermal Power Station g%
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2.02.00

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.

Specification for Pressure Gauge, D.P Gauge, Temperature Gauge and

Level Gauge

s. ho. Features

1 Sensing Element
and Material

2 Body Material

3 Dial Size

4 End Connection

5 Accuracy
Scale

7 Range Selection

Essential minimum requirements

Pr. Gauge/DP
Gauge/Draught
gauges

Bourdon for high
pressure,
Diaphragm/
Bellow for Low
pr. Of SS 316

Die Cast
Aluminum with
stoved enamel
black finish
/SS316

150 mm with
toughened
shatter proof
glass

V2 inch NPT (M)

+/- 1% span

Linear, 270° arc
graduated in
metric units

Cover 125% of
max. of scale

Temperature
gauge

Mercury in
Steel/Bimetallic
type for below
450°C and inert
gas actuated for
above 450°C of
SS bulb and
capillary

Die Cast
Aluminum with
stoved enamel
black finish
/SS316

150 mm  with
toughened
shatter proof
glass

3" NPT (M)

+/- 1% span

Linear, 270° arc
graduated in °C

Cover 125% of
max. of scale

Level Gauge

Tempered *
toughened
Borosilicate gauge
glass steel
armoured reflex
or transparent

type.

Forged carbon
steel/SS 304

Tubular covering
entire range

Process
connection as per
ASME PTC and
drain/vent 15 NB
+/- 2%

Linear vertical

Cover 125% of
max. of scale

1 x 660 MW - Panki Thermal Power Station

Bidding Doc. No. :
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8 Over range test Test pr. For the assembly shall be 1.5 to the max.
Design pr. At 38°C
9 Housing Weather and dust Weather and dust CS/304 SS leak
proof as per IP-  proof as per IP-65 proof.
65
10 Zero/span Provided Provided -
Adjustment
11 Identification Engraved with service legend or laminated phenolic
name plate
12 Accessories Blow out Disc, SS316 Gasket for all
siphon, snubber, Thermowell KEL-F shield for
pulsation transparent type
dampener, vent and drain
chemical seal (if valves of steel/SS
required by as per CS/ alloy
process) gauge process
isolation valve requirement.
13 Material of SS 316 SS 316
Bourdon/
movement
Notes - *Bicolour type level gauges will be provided for applications involving steam and

water except for condensate and feed water services.

Length of gauge glass shall not be more than 1400 mm. If the vessel is higher,
multiple gauge glasses with 50 mm overlapping shall be provided.

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

2.03.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER

PART OF SPECIFICATION PE-TS-426-160-A001

Guided wave radar type level transmitters shall be provided for level
measurements of the vessel under vacuum or low pressure applications as
specified in Part-A.

Type Guided wave Radar
Principle TDR (Time domain reflectrometry)
Probe Type & Material Coaxial, SS316/316L. If required, probe

shall be suitable for overfill prevention.

Connection type and material Flanged and SS316/316L.

Signal o/p 4-20mA with HART signal suitable for overfill
prevention.

Display Integral

Power supply 24 VDC

1 x 660 MW - Panki Thermal Power Station g%
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Accuracy 5mm
Electromagnetic compatibility Shall meet EN 61326-1 (1997) and
AmdtAl, class A equipment/EN
50081-2 & EN 5008 1-2 & EN 50082-2
Housing material Die cast Aluminum/SS316.
Vent & Drain Plug material SS 316
Local Display LCD digital type, configured in engg. Units.
Accessories Integral cable between sensor and transmitter
unit with connectors on both side, gasket and
cable gland, digital panel meter, name plate
and metal tag. All material of accessories will
be SS 316.
Mounting External cage mounting
The transmitters shall be provided with IP-65 protection class with
durable corrosion resistant coating.
The transmitters shall be able to provide digital signals super imposed on 4-
20 mA signal as per HART protocol.
2.04.00 Ultrasonic Type level Transmitter
SI.No.| Features Essential/Minimum requirement
1. Type of Transmitter Non contact Microprocessor based 2 wire

type, HART protocol compatible Ultrasonic
transmitter. Also refer note-3.

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

PART OF SPECIFICATION PE-TS-426-160-A001

3. Sensor Accuracy +/- 0.5% of calibrated span.

4, Sensor Repeatability 3mm or better

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

6. Temperature compensation To be provided within transducer
Configuration
Housing Weather proof as per IP-65 with

durable corrosion resistant coating.

9. Adjustment/Calibration/ From hand held calibrators/ centralized
maintenance OWS HART based system (as applicable)

10. Zero and Span adjustment Continuous, tamper proof, remote as well

as manual adjustability from instrument.
It shall be possible to calibratethe
instrument  without any level in the
tank/sump etc.

1 x 660 MW - Panki Thermal Power Station g%
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11. Sensor Material Corrosion resistant material to suit
individual application requirement.

12. 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

13. 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.

14. Display LCD display with integral keypad to be
provided.

15. Diagnostics Loss of echo alarm etc.

16. Load Impedance 500 ohms minimum.

17. Electrical Connection Plug and socket.

18. Accessories e All weather canopy for protection

from direct sunlight and direct rain.

e All mounting hardware and
accessories required for erection and
commissioning mounting fittings
materials shall be SS 316.

For hazardous area, explosion proof

enclosure as described in NEC article 500.

Note:-

1) Bidder can also provide Radar type transmitter in place of ultrasonic
transmitters subject to approval by Owner during detailed Engineer.

2) The frequency used for Ultrasonic /sonic measurements shall be
suitable for envisaged applications and this shall be supported by the
standard product catalogue of the instrument manufacture.

3) Four wire type transmitters can also be provided subject to Owner’s
approval during detailed engineering stage. However, in such cases
isolated 4-20mA DC (analog) output shall be provided. Power
supply required for such transmitters shall be 24V DC for main plant
and CW system applications. Power supply can be 240V AC (UPS) /
24V DC for other application.
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4) Additional separate local display unit with large Alphanumeric back
light LCD/LED & to be provided for the applications which will be decided
by owner during detailed engineering.

Separate Sensor unit & electronics unit with LCD display to be provided
for the applications, which will be decided during detailed engineering by
owner.

2.06.00 Temperature Elements and accessories

2.06.01 Thermocouples

S.No. | Features Essential/Minimum
Requirements
1. Type of Thermocouple 16 AWG wire of Chromel-

Alumel (Type K) or 24 AWG
wire Pt-Rhodium Pt (Type
S/R) depending on operating

temperature Range
(ungrounded type).

2. No. of element Duplex

3. Housing/Head IP-65/Die cast  Aluminum.

Head of TE to be provided
with sufficientspace and
arrangement to head
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mounted temperature
transmitter (as applicable).
Plug in connectors are to be
provided for external signal
cable connection.

4, Sheathing of Thermocouple Swaged type magnesium
oxide insulation

5. Calibration and accuracy As per IEC-751/ANSI-C-
96.1(special class) for T/C

6. Characteristic Linear with respect to
temp, within *1/2 percent
of top range value

7. Accessories Thermo well (as specified
below) and shall be spring
loaded for positive contacts
with the well.

8. Standard ANSI C 96.1 for
Thermocouple and ASME
PTC-19.3 (latest edition) for

Thermo-well.

9. Sheath Material/ Insulation 316SS/Compacted Magnesium
Oxide.

Sheath O D 8 mm.

10. Response Time 6-10 Sec bare & 30 Sec. With
protective sheath/thermowell

11. Instrument Connection 1/2 ™ NPT (F).

12. Electrical connection Gold plated Plug in type.

Double entry, one unused

entry with blind plug.

13. Enclosure Class IP-65 or better.

14. Process Connection i) M33x 2

ii) Flanged for Air & Gas
systems with mating
flanges, fastner, gasket
etc.

15. Extension Threaded union (SS316) 1/2"

NPT (F) with two nipples of SS

316 having 1/2"NPT(M)

threads at both ends

16. Extension neck length Minimum 100 mm above

Insulation of pipe and

Minimum 160 mm when there

is no insulation on pipe.

Notes

1. Extension cable exposed to atmosphere in the conventional method melts
away due to high temperature at the top of mill or due to coal burning.
Hence The terminals of temperature sensors shall not be at the top of mills
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itself. The temperature sensors wires are to be laid up to JB though SS tube
of required diameter and the head shall be placed nearer to the JB.

2. Thermocouples provided for steam services like super heater / de super
heater area, where the process pipe is inside the insulation of boiler
penthouse, Thermowells are inaccessible and terminal head and connecting
cable cannot withstand high temperature, for such services thermocouples
shall be provided with flexible extension SS316 Sheath of 10-15 meters.

3. The specification for thermocouples of bearings metal and winding temp
measurements can be as per their manufacturer standards. The
manufacturer shall submit the adequate supporting documents for
establishing their standard practice. However type of thermocouples shall
be K-type.

2.06.02 Resistance Temperature Detector (RTD)

S.No. | Features Essential/Minimum
Requirements
1. Type of RTD Four /Three wire, Pt-100

(100 Ohms resistance at zero
degree Centigrade).

2. No. of element Duplex

3. Housing/Head IP-65/Diecast Aluminum.
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.

4. Sheathing of RTD Metal sheathed, ceramic
packed

5. Calibration and accuracy As per DIN-43760/IEC 60751
Class-A for RTD

6. Characteristic Linear with respect to temp,
within £1/2 percent of top
range value.

7. Accessories Thermo well (as specified

below) and shall be spring
loaded for positive contacts
with the well

8. Standard DIN-43760/IEC 60751 for
RTD and ASME PTC-19.3
(latest edition) for Thermo-
well.

9. Sheath Material/ Insulation 316SS/Compacted Magnesium
Oxide.
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Sheath O D 8 mm.
Gauge 18 SWG

10. Response Time 6-10 Sec bare & 30 Sec. With
protective sheath/thermowell

11. Instrument Connection 1/2 ™ NPT (F).

12. Electrical connection Gold plated Plug in type.
Double entry, one unused
entry with blind plug.

13. Enclosure Class IP-65 or better.

14. Process Connection i) M33 x 2
ii) Flanged for Air & Gas

systems with mating
flanges, fastner, gasket
etc.

15. Extension Threaded union (SS316) 1/2"
NPT (F) with two nipples of SS
316 having 1/2"NPT(M)
threads at both ends

16. Extension neck length Minimum 100 mm above
Insulation of pipe and
Minimum 160 mm when there
is no insulation on pipe.

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.

2.06.03 Metal Temperature Thermocouples

S.No. | Features Essential/Minimum

Requirements
1. Measuring Medium Metal Temperature
2. Material of Thermocouple Chromel Alumel Type K
3 Type of Thermocouple Duplex with separate hot

junctions, ungrounded
Insulation Mineral Insulation
Magnesium Oxide.

4. Thermocouple wire gauge 16 AWG

5. Protective sheath SS 321

6. Protective sheath dia 8 mm O.D

7. Characteristics of Thermocouple Special limits of error as in
ANSI thermocouple MC 96.01,
1975

8. Mounting accessories 1/2" BSP SS sliding end

connector, weld pad, clamps
of heat resistant steel SS310
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2.06.04

2.06.04

2.06.05

or as per OEM design

Cold end sealing SS pot weal with colour coded
PTFE headed sleeve Insulated
flexible tails. Sealing
compound- Epoxy resin

10.

Minimum bending radius 30 mm

11.

Length of T/C 30 Mtr. (minimum)

Notes:

1)

2)

Therm

The specification for thermocouples of bearings metal and winding temp
measurements can be as per their manufacturer standards. The
manufacturer shall submit the adequate supporting documents for
establishing their standard practice. However type of thermocouples shall
be K-type.

For boiler metal temperature applications considering the location of
installation and response time, manufacturers standard and proven
specification for metal temperature measurement can also be a accepted
subject to OWNER approval. The manufactures shall submit adequate
supporting documents for establishing their standard and proven practice.

o well (for all process temp. elements) - (As per ASME PTC 19.3,

latest edition)

a.

Void

Shall be one piece solid bored type of 316 SS/F11/F22/F91 of step-less
tapered design for water and steam Services depending upon process
parameters.

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

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

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

Bidder shall provide calculation for thermowell as per ASME - PTC-19.3
(latest edition).

“All Thermowells in high velocity steam service shall be checked for
Strouhal’s frequency limit to arrive at a safer size and design of
Thermowells”.

TEST THERMOWELLS (TW)
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2.07.00

C.

Applicable Standard : ASME PTC 19.3 TW - 2010
Type/Construction : Machined from Bar Stock
Material : 316 SS/F11/F22/F91
Connection

- Pipe : M33 x 2
- Test Instrument : To suit test instruments
Accessories : Plug with SS chain

IBR Certification : For high pressure service,
Steam Temp., Fuel oil temp.
measurement as per IBR rules and
regulations
Bidder shall provide calculation
for thermowell as per ASME - PTC-
19.3 TW - 2010.

Test wells shall be provided on main steam, reheat steam, extraction steam, feed
water, condensate, spray water lines and other piping as required to meet ASME
test requirements.

TEMPERATURE TRANSMITTER

Following types of 2-wire 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 bidder as
well as Owner. Temperature compensation of the thermocouples shall be performed
in the temperature transmitter itself.

Single Input Head mounted Temperature Transmitter

These shall be suitable for mounting in the head of temperature element itself. The
protection class of head of thermo well along with its plug-in connector shall be
min. IP65.

Single Input DIN-rail mounted Temperature Transmitter

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 65 Protection class. This temperature transmitter shall be the ones which are
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 Indicator:
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These shall be suitable for mounting on pipes/ support. 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.
The exact applications for which this type of transmitter is to be provided shall be
finalized by owner during detailed engineering.

d. 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, Thermocouples —-K&R types (input type to be
selectable at site through HART terminal)

Isolation : Min. 500 V AC

EMC compatibility : as per EN 61326

Operating ambient : 0 to 85 deg C (without indicator)
temperature 0 to 70 deg C (with indicator)
Power supply : Compatible with input module of

Control System

Accessories : Mounting arrangements including
Clamps etc.

: (a) For head mounted and DIN-rail mounted
type Refer note-2
RTD =<0.4% of 0-250 deg C span
T/C-K type =<0.4% of 0-600 deg C span

Composite Accuracy

T/C-R type =<0.4% of 0-1000 deg C span

(b) 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

e. Field bus compatible temperature transmitters
Temperature transmitters of this category shall be field mounting type &
shall be capable of withstanding operating ambient temperature upto 85 deg
C. These modules shall be connected to DDCMIS through field bus such as
Profibus, Foundation Field bus etc directly from the transmitter. Maximum
Number of inputs per such temperature transmitter shall be eight. These
shall be mounted in cabinets in non-AC areas.
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As an alternate, these signals from temperature transmitters can be
connected to DDCMIS through standard remote I/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 I/0 bus.
Notes (Common for a to e above):-
1. 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.
2.08.00 IMPACT HEAD TYPE FLOW ELEMENT
The impact head type element shall be tubular insert type with four impact ports
facing upstream direction, located precisely for determination of average flow
velocity and shall be of SS 316 L.
Accuracy shall be 1.0% of actual value or better. Repeatability shall be + 0.1%
of actual value or better.
The elements shall be supplied complete with mounting hardware; end support
plugs and SS316 valve manifold (1/2" NPT connection) for instrument
connections. All pertinent data including Owner's instrument tag no. for the flow
element shall be punched on a stainless steel plate and affixed to the element.
Flushing arrangement shall be provided.
Dual path transit time clamp-on Ultrasonic Flow meter may also be used for
measurement of CW flow.
2.09.00 FLUE GAS ANALYSER

The following flue Gas analyzers are envisaged:-

i) Flue Gas analyzers for control and monitoring — quantities as indicated in
Vol. V, Appendix I, Sr. no. G1, Part A.

ii) Flue Gas Dust Emission analyzer for each ESP (at each Path) - quantities as

indicated in Vol. V, Appendix I, Sr. no. G1, Part A.
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2.09.03.05 All necessary approach, platform etc. for the dust monitors shall be provided for
maintenance of each dust monitor by bidder.

2.09.03.06 The bidder shall, after installation at site, establish the correlations between the
optical density output and participate grain loading for display and recording of
particulate grain loading.

2.09.04 Connectivity with DDCMIS: -

1. 4-20mA signals from all the above analysers/flow meters/temperature
transmitter to DDCMIS.

2. All the accessories and cables required for connecting Analysers outputs
to DDCMIS shall be provided by Bidder on as required basis.
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2.11.00

2.11.01

Instrument Air System

The instrument Air Supply System for various pneumatic Control & Instrumentation
devices like pneumatic actuators, power cylinders, I/P converters, pneumatically
operated valves etc. shall be complete in all respect with necessary Air Filter
Regulators, valves, piping/tubing etc. Each pneumatic instrument shall have an
individual air shut off valve. The pressure-regulating valve shall be equipped with
an internal filter, a 50 mm pressure gauge and a built in filter-housing blow down
valve.

Filter shall be of minimum 5-micron size & sintered bronze material.

On collection of water in the drains of instrument air lines, mechanical automatic
drains and periodically solenoid operated drains (with electronic timer - 15m, 30m,
60m and 2 Hours & Timing adjustable) are to be provided.

For mechanical type & Electrical type, the locations to be provided in the
instrument air lines of boiler area, Chimney area, turbine area etc., shall be decided
during detailed Engineering.

Air Filter Regulator (AFR)

Constant bleed type AFR with an accuracy of + 1.0 % inlet pressure range of 5-8
kg/ cm2 and suitable spring ranges (AFR) for use with positioners in control valves,
control damper, E/P convertors and shut off valves with phosphor bronze sintered
filter element; Filtering particles above five microns. Weather and water proof
enclosure. Built in blow down valve shall be provided. AFR shall have automatic
drain feature. Material of accessories will be SS316. Body material of Air Filter
regulator shall be Die Cast Aluminum or SS316. Degree of protection shall be IP
65.

Air filter regulators shall be provided in the :

(a) Air supply line to valve positioners / power cylinders.
(b) Air supply line to electric to pneumatic converters.
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(c) Air supply line to pneumatic interlocked block valves.
(d) For each instrument rack, field instruments enclosure for purging.
2.11.02 E-P CONVERTER
E-P converters and associated accessories shall be furnished in accordance with
the specifications given below:
Air supply: 1.5 kg/cm sq., Input signal: 4-20m A dc (as required by the design
of control system), Output signal: 0.2 to 1.0 kg/cm sq., Linearity: 0.5% of span
or better, Hysteresis:0.5% of span or better, Ambient Temperature Effect: less
than 0.02% of span per deg C between -20 to +60 deg C. Mounting: Close to
actuator (but not on the actuator), output capacity-to suit the actuator,
protection class IP 65. On loss of control signal, the last set point pressure shall
be maintained so that the associated control valve remains in stay put condition
without any additional solenoid valve. The allowable drift rate will be +2% of set
point/ hour maximum. Material of accessories will be SS. E/P convertors shall
have fail freeze (stay put) feature also. Zero/span adjustment facility shall be
provided.
2.12.00 SPECIFICATION FOR FLOW ELEMENTS & FLOW METERS
2.12.01 Orifice Plate
Sr No. Features Essential/Minimum Requirements
1 Features Essential/Minimum Requirements
2 Type Concentric as per ASME PTC-19.5 (Part-II), ISA
RP-
3.2, 1960 or BS-1042, ISO 5167
3 Material 316 SS
4 Thickness 3 mm for main pipe diameter up to 300 mm and6
mm for main pipe dia above300 mm.
5 Material of Same as main pipe
branch pipe
6 Root valve type | Globe
7 Root valve 316 SS
material
8 Root valve size |1/ 2 inch or 1 inch (as applicable)
9 Impulse pipe Required
of same
material up to
root valve
10 Tapping Flanged weld neck or D & D/2 with 3 pairs of
tapping (as applicable).
Root valves to be provided in all the tappings.
11 Beta Ratio 0.34t0 0.7
12 Beta Ratio Yes
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calculation to
be submitted
13 Assembly drg. Yes
and flow Vs
DP Curves
14 Accessories Root valves, flanges, Vent/drain hole (As
required)

Bidder shall submit certified flow calculation and differential pressure vs. flow
curves for each element for Owner's approval. Sizing calculation, precise flow
calculation for all the flow elements, fabrication and assembly drawings and
installation drawings shall be submitted for Owner's approval. One Flow
element of each type shall be calibrated in the test laboratory for validation of
commutated flow calculations

2.12.02 Flow Nozzle

Sr No. Features Essential/Minimum Requirements
1. Type Long radius, welded type as per ASME
PTC- 19.5 (Part-III) or BS-1042
2 Material 316 SS
3 Thickness Suitable for intended application.
4 Material of branch pipe | Same as main pipe
5 Root valve type Globe
6 Root valve material 316 SS
7 Root valve size 1 inch
8 Impulse pipe of same | Required
material up to root
valve
9 Tappings Flanged weld neck or D & D/2 with 3
pairs of tapping (as applicable).
10 Beta Ratio Around 0.7
11 Beta Ratio Yes
calculation to be
submitted
12 Assembly drg. and Yes
flow Vs DP Curves
13 Accessories Root valves, vent and drain hole.

Bidder shall submit certified flow calculation and differential pressure vs. flow
curves for each element for Owner's approval. Sizing calculation, precise flow
calculation for all the flow elements, fabrication and assembly drawings and
installation drawings shall be submitted for Owner's approval. One Flow
element of each type shall be calibrated in the test laboratory for validation of
commutated flow calculations

2.12.03 ROTAMETERS

| Sr No. | Features | Essential/Minimum Requirements |
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Accessories Clamping strip, bracket, prefab cable

etc. Calibration or configurator kit.
2.12.08 Vortex Flow meter

Sensor

Type Vortex

Output Signal Pulse

Material of Construction AISI 316

Sensor Seal PTFE / higher based on temperature
Flow range As required.
Linearity 0.25% or better.

Repeatability

Ambient temperature

0.02% or better.

50 deg C

Mounting On-Line mounting with flanges of
stainless steel.
Enclosure IP-65 (Explosion proof for NEC

Accessories
Transmitter
Electronics

Power Supply

Class-1/2, Division 1 area)/ flame proof
(IEC- 79.1, Part I). As applicable).

Nuts, bolts, gaskets etc.

Solid State

230V AC, 50Hz. UPS

Input Input from Sensor
Display 4 1/2 digit LCD
Output Isolated 4-20mA DC HART

Measuring Accuracy
Totalized Value

Housing

0.5% of full scale range
Required

IP-65 (Explosion proof for NEC Class-1,
Division 1 area)/ flame proof (IEC-

PART OF SPECIFICATION PE-TS-426-160-A001
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79.1, Part I). As applicable).

Nameplate Tag number, service engraved in
stainless steel tag plate

Accessories a) Clamping strip, bracket, prefab

cable etc.
b) Special tool kit for
calibration/configuration.
Application Instrument and Service air.
2.12.09 SIGHT FLOW GLASS INDICATORS

Type/Construction Flapper type.

Materials

Body Carbon steel/SS316 as per process
requirement

Glass Toughened Borosilicate

Gaskets Neoprene

Bolts & nuts SS

Flappers / Rotating Wheel 316 SS

Flappers / Rotating Wheel 304 SS

holder

Process Connection SwW

Accessories Scale, Bolts, Nuts, Cover plates and
Gaskets as required

Tests Tested at two hundred (200) percent
of the maximum process Pressure

2.12.10 SOLID FLOWMETER

Type

Measuring Principle

Online Impact type Microprocessor
Based

The system measurement is basically

pertains to the measurement of horizontal
deflection using LVDT, created by the impact of
solid flow wupon online sensing plate. The
horizontal deflection being proportional to the
impact forces, LVDT convert this horizontal
movement into electrical signal. The inbuilt
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integrator convert this signal into time based
flow rate indication & provide totalized flow
also.

Sensing plate 316 SS
Sensing head Sensing mechanism shall be mounted
outside the process flow line.
Enclosure 316 SS
Enclosure protection IP 67)/ Explosion proof for
NEC Class-1/2, Division 1 area)/ flame proof
(IEC-79.1, Part I). As applicable).
Class
Accuracy +/-1% of measured valve.
Repeatability +/-0.1%
Drift Both zero & span + 2% / month
Output 4-20mA DC isolated, load 600 ohm (min)
Digital communication yes
(HART) facility
Power supply 230 V AC, 50Hz. UPS
Ambient condition Temperature -600 C, RH-95%
Environment - Highly Dusty
Accessories Shall be complete with all the accessories
including digital display for flow rate, integral
vents, baffles for air separation, etc. whichever
required for satisfactory operation.
Note:-
1. The above on line flow meter shall not create any obstruction on flow.
2. User’s list shall be submitted to support on proven satisfactory performance
for similar process application.
2.13.00 PROCESS ACTUATED SWITCHES
Sr Features Essential/Minimum Requirements
No. Pressure/Dra | Temperature Level switches
ft Switches/ | switches
DP Switches
1 Sensing Piston actuated | Vapor pressure | Capacitance types

Element for high | sensing, for oil and dirty
pressure and | liquid filled bellow | medium, water,
diaphragm or| type with SS | condensate

bellows for | bulb and | application.
low pr./ | capillary (10 m| Float type for
vacuum minimum) applications as
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decided by owner
during detailed
engineering.
Capacitance/Conduct
ivity/Ultrasonic type
for acid and alkali
application.

RF/ Ultrasonic type
for ash hopper, ash
slurry application.
Detailed spec are
also included below.
2 Material of 316 SS Bulb 316 SS/ 316 SS
sensing capillary 304 SS
element &
movement.

3 End Y2 inch NPT (F) | Y2 inch NPT (F) Manufacturer

connection standard

4 Over range 150% of max. - 150% of max.

proof design pr design pressure
pressure

5 Repeatability | + 0.5% of full range

6 No. of 2 Nos. +2NC. SPDT snap action dry contact. Auto reset

contacts with internal Adjustable snap action micro switch.

7 Rating of 60 V DC, 6 VA (or more if required by DDCMIS/PLC)

contacts

8 Elect. Plug in socket

Connection
9 Set point Provided over full range. Differential shall be adjustable.
10 Dead band Adjustment upto 10% at set points.

adjustment

11 Enclosure Die cast Aluminum with stoved enamel black
finish/SS316, Weather and dust proof as per IP-65. Epoxy
painting shall be provided for corrosive atmosphere.

12 Accessories | Siphon, Thermo well of | All mounting
snubber, 316 SS and accessories
chemical, packing glands
pulsation
dampers as
required by
process.

13 Mounting Suitable for Suitable for rack| -
enclosure/rack | mounting or
mounting or direct mounting
direct
mounting

14 Power 24 V DC, to be arranged by Bidder except for Ash

Supply ( Level Switches, where the same shall be as per Bidder’s
whereever Standard practice.

1 x 660 MW - Panki Thermal Power Station
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| 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 pressure / DP measurements can
have sensor material other than SS316 e.g. silicon etc., if the offered material is
suitable for that application and the offered product is standard product of the
manufacturer 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.

2.13.01 Conductivity Type Level Switch

Type : Conductivity discrimination.

Mounting : Flanged - on standpipe.

Probe MOC : Stainless steel with high purity
ceramic.

Probe rating : > Maximum design pressure of
vessel.

Input : Four independent channel with

selectable switching threshold for
water conductivity.

Relay Output : Four isolated output relays for Hi,
Lo, Hi-Hi, Lo-Lo.

Contact type & rating : 2SPDT or 1 DPDT @ 5A 30V DC.

Faults Detection : Power Fail/Electrode Connection
Open circuit/short circuit to ground,
Ground failure.
In built Fail Safe Logic.

Indicator : One Red LED for steam/ one Green
LED for water/ Two no. LED one each
for Process & system fault.

Power supply : Dual 230V AC, 50 Hz, 1Ph from UPS.

1 x 660 MW - Panki Thermal Power Station g%
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Enclosure Corrosion resistant & wall mounting
type. IP-65 or better (Explosion proof
For NEC Class-1/2, Division 1 area)/ flame
proof (IEC-79.1, Part I). As applicable).
Accessories i PTFE cable from probe to
electronics unit. Electronic unit shall be
separate. Head mounted electronic unit
is not preferred.
ii. Mounting accessories
iii. standpipe
iv. Washer & gasket
Test pressure Two times rated pressure
2.13.02 Capacitance Type Level Switch
Type Capacitance type
Probe a) Rod or suspended electrode

Probe Mounting
Material of construction
Insulation

Enclosure

Ambient temperature
Mounting

Supply voltage

Relay output

Contact rating
Response time

Cable connection

b) Rope type probes may be used only
where required probe length is greater
than 3 meters.

Stainless steel 1-1/2 ANSI RF Flange / 34"

NPT (M)

316 SS

PTFE Part/Full as per service.

Powder/Epoxy coated Die cast Aluminum.

with neoprene gasket conforming to IP-65.

(Explosion proof for NEC Class-1/2, Division 1

area)/ flame proof (IEC-79.1, Part I). As

applicable).

0-60 °C.

On Top

230V AC, 50Hz from UPS / 24V DC

2SPDT

5A min. at 240V AC on resistive load

100 m sec or better

Plug in type

PART OF SPECIFICATION PE-TS-426-160-A001
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Accessories Counter flange, Cable gland, prefab cable and
stainless steel name plate engraved with
alpha-numeric.

2.13.03 RF TYPE LEVEL SWITCH

A. Electronic Controller

1. Input Supply
2. Construction
3 Relay Output

Contact Rating
Class of Protection

Nouks

Local Indication
Green

Red

Yellow

8. Cable Connection

9. Repeatability

Sensing Probe

Ambient Temperature:

230 V AC from UPS

Cast Aluminum Housing

2 Nos. Relay Changeover Potential
Free Contacts ( 2 SPDT)

5A at 240 V AC & 0.25 at 220 V DC
IP-66

55 Deg. C (Max)

Local LED Indications

Normal Level

Alarm Level

Probe Healthy

3/4" ET (2 Nos.) for Supply and Output
5/8” ET (1 No.) for Probe Connection
100%

PART OF SPECIFICATION PE-TS-426-160-A001

1. Type of Probe Rigid
2. Material Stainless steel SS 316
3. Probe Head Housing : Cast Aluminum
4. Insulation (B/W Active : PTFE
& Shield And Shield
& Ground)
5. Probe Head Protection : IP-66
6. Mounting : Side Mounted
7. Cable Connection 5/8" ET (1No.)
8. Process Connection 40 NB BSP THREADED
Signal Cable Coaxial cable for
Connection Between
Sensing probe and
electronic Controller (@ 10
Mtrs. Per Level Probe)
D. Application : Silos
2.14.00 SOLENOID VALVES

Solenoid valves shall fulfill the following requirements:

1 x 660 MW - Panki Thermal Power Station
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a. Type 2/3/4 way with body material of SS 316/Forged Brass and epoxy
painting (depending on the application subject to Owner’s approval during
detailed Engg.). Material of Wetted parts shall be SS316.

b. Power supply 24 V DC + 10%.

C. Plug and socket electrical connection.

d. Insulation: Class ‘H'.

e. All solenoid shall be with, LED indication, surge suppression diode circuits.

2.15.00 Power Cylinders (Pneumatic)

Mounting Type : a) Fixed position mounting (End mounting).
: b) Trunnion mounting
Control Signal : 0.2 to 1 Kg/Sg. cm. from I/P converter for

modulating purposes. 24V/48VDC operated
solenoid valve operating on pneumatic line. The
Pilot solenoid will have separate coils for open
closing purpose.

Supply Air : 0-7 Kg / Cm2.

Selection : Based upon thrust / torque, stroke length,
angular movement, full-scale travel time,
repeatability, space factor etc. Provision for
air-to-open and air-to-close operation.

Casing : IP-65.
Accessories (as required) a) Air lock relay
b) Hand wheel.
c) Air filter regulator with gauge.
d) Volume Booster.
e) Limit Switches.
f) Positioner with Input, Output and supply

pressure gauges.

g) Pilot Solenoid Valve (Double Coil type)

h) Position Transmitter (4-20 mA DC linear
output, LVDT or non contact type).

Fail-safe operation : Stay put, open or close position on pneumatic /
electrical power supply failure as per process
safety criteria.

Repeatability : Better than 0.5% of full travel.

1 x 660 MW - Panki Thermal Power Station g%
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Location : Field (Direct Mounting)

2.17.02 TEMPERATURE/ HUMIDITY INDICATOR

Sensor : RTD for (Pt 100) for temperature

Capacitance Type for Humidity (specs for humidity and
temperature shall be as mentioned above)

Display : Combined enclosure with two three digit seven segments
LED display with decimal point after two digits. LED height
shall be 4 inches, clearly legible from a distance of at least

10 meters.
Range : 0-60 Deg C for temperature.
: 0-95.0 % for Relative Humidity.
Accuracy : Better than +/_0.5 % for Temperature
: Better than +/_2.5 % for Relative Humidity
Mounting : Table Top/ wall mounting.
Power supply : 240 V AC, 50 Hz.
Output : 4-20 mA signal each for temperature.
Qty. : 15 nos. each of temperature & Humidity indicators
(combined indicators for Humidity and temperature is also
applicable).

One Set of output signal is to be connected to respective control system. Apart
from displaying the temperature/humidity values on indicator.

2.17.03 DEW POINT METER

Type : 2 Wire Loop Powered Dew point
Transmitter

1 x 660 MW - Panki Thermal Power Station g%
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Overall Range -60°C to +20°C Dew point
Accuracy + 2°C Dew point
Material SS316 (wetted parts)
Features : a) AUTOMATIC CALIBRATION
(b) Can be Configured for Linear 4-20mA
signal in °C & °F Dewpoint, ppm(v),
ppb(v), g/m3
(c)  Temperature Compensation
(d) Failure Diagnostics
(e) Long Term Stability
(f) Fast Response
(g) IP 66/ NEMA4X Protection
(h)  Supplied with Calibration Certificate
Traceable to National & International
Humidity Standards
(i) Sensor protection with sintered filter
€)) Local LCD Display for Dew Point
2.18.00 Limit switches

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 65. Contact shall be either 1 no, DPDT or 2 nos. SPDT minimum.

For main plant application, limit switches are to be provided as per bidder

standard and proven practice.

All limit switch shall be conform to IEC-60947-5-1.

1 x 660 MW - Panki Thermal Power Station
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE SWITCH

Sl.
No.

Test / Checks

Quantum of
check

Reference Doc. /
Acceptance Norms

Agency **

M(C|B

Remarks

CHECK FOR

1.1 MODEL NO/TAG NO

1.2 RANGE

1.3 END CONN

1.4 NO. OF CONTACT

CALIBRATION

2.1 REPEATABILITY

2.2 SET POINT ADJUSTMENT

2.3 DIFFERENTIAL

OVER PR & LEAK TEST

SEE NOTE-1
BELOW

ELECT. INSULATION/HV TEST

ONE

REVIEW OF TC FOR
MATERIALS OF

5.1 SENSOR

5.2 MOVEMENT

5.3 PROCESS CONNECTION

5.4 HOUSING

FORLOT

REVIEW OF TC FOR DEGREE
OF PROTECTION

TYPE TEST

REVIEW OF TC OF
MICROSWITCH

FORLOT

APPROVED SPEC./
DATA SHEETS

PlV]V

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to carry out ROUTINE TEST on 100 %.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and

the same alongwith test certificates to be verified by BHEL
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TRANSMITTER

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms |[M| C | B
! CHECKS FOR PIWlV
VISUAL.
MODEL/TAG No
2 |PROCESS CONNECTION SEE NOTE-1 PIW|V
3 |ACCURACY BELOW PIwWlv
4 |REPEATABILITY Pl{W]V
5 |HYSTERESIS PIlW]|V
6 |EFFECT OF TEMP VARIATION PIW]|V
ON ACCURACY APPROVED SPEC./
7 |SPAN / ZERO ADJUSTMENT DATA SHEETS PIW[V
8 |EFFECT OF SUPPLY VOLTAGE PIW]|V
VARIATION ONE / TYPE
9 |EFFECT OF LOADING (500 OHM PIW|V
METERS)
10 SEE NOTE-1 PIlW|V
HIGH PRESSURE TEST BELOW
11 - PIW]|V
BURN-IN TEST ONE / TYPE
12 |DEGREE OF PROTECTION PIW|V
13 SEE NOTE-1 VIV]V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
When material corelation are not available manufacturer's compliance to be provided.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE & DP GAUGE

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms |[M| C | B

1 |CHECK FOR PIW][V
SENSOR TYPE
DIAL SIZE

MODEL NO/TAG NO
RANGE/SCALE

SWITCH CONTACT RATING &
NOS. SEE NOTE-1
END CONNECTION BELOW

2 |CALIBRATION PIW|V
ACCURACY

REPEATABILITY
SET POINT ADJUSTMENT APPROVED SPEC./

3 |OVER PRESSURE & LEAK TEST DATA SHEETS PIWIV

4 |OPERATION OF PRESSURE. ONE P({W]|V
RELIEF DEVICE

5 |REVIEW OF TC FOR FOR LOT v|iv]|v
MATERIALS OF SENSOR
MOVEMENT

PROCESS CONNECTION
HOUSING

6 [REVIEW OF TC FOR DEGREE TYPE TEST VIV]|V
OF PROTECTION

7 SEE NOTE-1 VIV]|V
ACCESSORIES AS APPLICABLE BELOW

PART OF SPECIFICATION PE-TS-426-160-A001

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
When material corelation is not available, MFR's compliance to be provided
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.
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CHECK LIST FOR LEVEL GAUGE

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms |[M| C | B

CHECK FOR PIW]|V

TYPE
1 MODEL/ TAG NO.

DAIL SIZE SEE NOTE-1

RANGE/SCALE BELOW

END CONNECTION
2 2@"@“50'?{\(‘)3,\" PROCESS approveb specs | F WY

DATA SHEETS /

3 |ACCURACY DRWGS Plw|vV
MATERIAL TC FOR ONE /LOT Pl|V]V
BODY ISO.

VALVE
GAUGE GLASS
5 |HYD. TEST SEE NOTE-1 P v
6 |ACCESSORIES AS APPLICABLE BELOW PIW]|V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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