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GENERAL TECHNICAL REQUIREMENTS
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Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

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

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

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

Terminals and Terminal Boxes

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

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

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

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

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

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

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

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

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

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

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

General

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

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

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

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

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

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

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

i) Current vs. time at rated voltage and minimum starting voltage.
i) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voltage and minimum voltage.

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

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

SPECIFICATION NO.

5/ 775 07 LV MOTORS VOLUME B
SECTION D
DATA SHEET-A REV NO. pate 18.12.14
4 X 270 MW BHADRADRI TPS SHEET 1 OF 2

1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : 160KW *
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system

a) Rated voltage (with variation) 415V £ 10%

b) Rated frequency (withvariation) 50Hz +3 % to- 5%

c)

Combined voltage & freq. variation

10% (sum of absolute values)

d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o 110 kW and above (Breaker : 50 KA for 0.20 sec..
Controlled)
o Below 110 kW (Contactor 50 KA protected by HRC fuse
Controlled)
f) LV System grounding Solidly
5.0 Class of insulation Class ‘F’, with temp rise limited to
class B.
6.0 Minimum voltage for starting (a) 85% below 110KW
(As percentage of rated voltage) (b) 80% from 110KW to 160KW
(c) 85% above 160KW to 1000KW
(d) 80% from 1001 KW to 4000KW
(e) 75% > 4000KW
7.0 Power cables data Shall be given during detailed engg.
8.0 Earth Conductor Size & Material As per attached Datasheet of Earthing.
9.0 Space heater supply 240V, 1¢, 50 Hz (for motors above
30 Kw)
10.0 Rating up to which Single phase motor Acceptable below 0.20 kW
11.0 Locked rotor current
a) Limit as percentage of FLC As per IS 12615*
12.0  Flame-proof motor
a) Enclosure suitable (As per IS: 2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-l)
13.0 Makes BHEL/ Customer approval
14.0 Paint shade Shall be given during detailed engg
15.0 Degree Of protection for motor/ terminal box IP 54/ 1P 55
el — ’%/Ngf @'réﬁm
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TITLE SPECIFICATION NO.
ﬁ W? 77 LV MOTORS VOLUME 1B
SECTION D
DATA SHEET-A REV NO. pATE 18.12.14
4 X 270 MW BHADRADRI TPS SHEET 1 OF 2

* Continuous duty LT motors up to 160 KW Output rating (at 50 deg.C ambient temperature), shall be
High efficiency (IE2) as per IEC: 60034-30/ 1S:12615
16.0 TESTING
16.1 Type Tests
For LT Motors above 55kW, type test reports for type tests as per IS: 325/ IS: 12615 conducted
on equipment similar to those proposed to be supplied and carried out within last five years from the
date of bid opening shall be submitted. However, if such reports are not available, one motor of each
type shall be subjected to type tests for free of cost.

16.2 Routine Tests

All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer
or customer representative.
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TITLE SPECIFICATION NO.
MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO. 00 DATE
SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 c¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load
NAME OF VENDOR

REV.

NAME SIGNATURE DATE

SEAL

Tl
= A Sk

Praveen Kshore
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TITLE SPECIFICATION NO.
MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO. 00 DATE
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
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 ITA/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

vind Ekon

Praveen Kshore
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CABLE SCHEDULE FORMAT ANNEXURE IlI
CABLE SCOPE TENTATIVE
(BHEL PEM/ CABLE
UNITCABLENO FROM TO PURPOSE VENDOR) REMARKS  [CABLESIZE _ |PATHCABLENO |LENGTH
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

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

1.

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List", while the term

"Cable

Schedule” applies to the cable list with routing information added after routing has been

carried out.

The cable list shall be entered as an MS Excel file in the format as per enclosed template
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.

3. The field properties shall be as under:

a.

9.

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

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

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

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

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

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

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

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

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

SYSTEM VOLTAGE CODES:

(ac) A= 11KV, B = 6.6KV, C=3.3KV, D = 415V, E = 240V, F = 110V

(de) 6

=220V, H=110V, J = 48V, K= +24V,L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)

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

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

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

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

(C)  CABLE CODES

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

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

E = Armoured FRLS F = Armoured Non-FRLS

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

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

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

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

W = PATIRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I = PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

Rev O Page 2 of 2
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SPECIFICATION NO.

VOLUME |I-B
SPECIFIC TECHNICAL REQUIREMENT FOR [ SECTION-C
VENTILATION SYSTEM REV.NO. 00 [ DATE: 19.03.2015

SHEET 1 OF 4

4X270 MW BHADRADRI TPS

Complete Control & Instrumentation for Ventilation System is in bidder scope
of supply. Items not specifically mentioned however required for the
completeness of the system shall be supplied by bidder.

. A common PLC based control system cum Annunciation panel with solid state
annunciation windows along with product integrated microprocessor panel for
the chilling unit shall be provided for Air Conditioning and Ventilation system
by the AC system vendor.

. The Ventilation system shall be controlled from the common AC system PLC
panel. Vendor to furnish the list of drives/motors/fans/pumps etc., Input/
output lists to be hooked up to the PLC panel and other necessary inputs so
that necessary provision and hardware requirement can be ensured at PLC
panel by the AC system vendor for designing and fabrication of its panel.

Bidder to include Field instrumentation along with necessary fittings,
accessories and valve manifold etc. and Field Junction Box (JB’s), in his scope
of supply. Each instrument/ equipment shall have a unique KKS Tag no. Field
instrument specification and Data Sheet are given elsewhere in this
specification. Bidder to provide local control panel wherever required.

. All fields cabling for instruments/motor/pump/blower to JB is in bidder’s scope
and details are given elsewhere in the specification. The field I/O s should be
grouped together in JBs suitably and a common trunk cable shall be taken to
the panel. Cable between JB to PLC shall be provided by BHEL as free issue
as per ‘Electrical scope split sheet’ in Electrical portion of the specification
whereas cable schedule, cable interconnection details and wiring diagram for
the same shall be in bidders’ scope.

Cable schedule, cable interconnection details and wiring diagram where one
end equipment and/or both end equipments are in bidder scope shall be
provided by the bidder.

Instrument installation drawings are to be provided by bidder. All instrument
fitting and erection hardware/racks as per instrument installation diagram shall
be in bidder’s scope.

. All manual valves at pump discharge shall be provided with Open and Close
Limit Switches.

PLC control system as defined in the enclosed specification and Data Sheets
shall be in bidder scope. The PLC system shall comprise of (i) PLC based
local panel (ii) UPS Power supply (iii) Operator interface in the form of CRT,
keyboard and OWS along with required furniture.
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SPECIFICATION NO.

VOLUME |I-B
SPECIFIC TECHNICAL REQUIREMENT FOR [ SECTION-C
VENTILATION SYSTEM REV.NO. 00 [ DATE: 19.03.2015

SHEET 2 OF 4

4X270 MW BHADRADRI TPS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

PLC shall have the facility to synchronize its time with BHEL plant master
clock system using IRIG-B signals. Necessary Hardware (IRIG-B port) for
same at PLC end to be provided by bidder. The cable connecting PLC and
plant master clock system shall be in BHEL scope.

PLC shall be connected to DCS through serial link with OPC Compliant for
monitoring/Control. For details, please refer PLC Configuration Diagram.

All furniture (tables, chairs etc.) required for PLC operator HMI shall be in
bidder's scope. Chairs shall be capable of being adjusted for height and
position of backrest. The chairs shall be mounted on five castors, shall swivel
and shall have arm rests'. One table and chair shall be provided for each
operator station and separate table for each printer.

The requirements given below are to be read in conjunction with detailed
Technical specification enclosed.

For instrument and control cable scope of supply, refer ‘Electrical scope split
sheet’ in Electrical portion of the specification.

Bidder shall provide at least 20% or minimum two numbers, whichever are
higher, spare channels as hot on rail spares in each configured | / O modules.
In addition to this 10% or minimum one number, whichever is higher, extra
assigned complete spare | / O modules mounted on rails in sub racks as hot on
rail spare for each category of installed | / O modules shall also be provided.
Spare modules shall be distributed over each controller group. Spare channel
and modules shall be fully wired up to termination cabinets.

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.

Supplied system shall provide critical group alarms for both AC and ventilation
system to be hardwired to plant DCS.

Provision for input fire signal from fire alarm system to be ensured in the PLC
panel for opening/ closing of the motor operated fire dampers.

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

Provision for earthing of the panel to be provided by vendor.
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SPECIFICATION NO.

VOLUME |I-B
SPECIFIC TECHNICAL REQUIREMENT FOR [ SECTION-C
VENTILATION SYSTEM REV.NO. 00 [ DATE: 19.03.2015

SHEET 3 OF 4

4X270 MW BHADRADRI TPS

21.

22,

23.

24,

25.

26.

217.

28.

29.

Vendor to submit GA drawing of control panel indicating layout of instruments,
construction details, wiring diagram, class of protection for enclosure, paint
type, paint color, thickness and material of enclosure sheet, control scheme
during detailed engineering.

Layout & space requirement of panel to be specified during detailed
engineering.

All  bidirectional drives (Motor Operated Valves, MOVs) are integral
starter type. Typical Hook Up diagram of all types of drives is attached
for use(subject to Customer approval).

Bidder shall provide Cable Schedule in BHEL excel format provided in Electrical
portion of the specification. Also, Cable Interconnections details for Complete
System shall be in Bidders’ scope.

415V AC/ 240 V AC (3 Phase, 3 Wire) supply shall be provided by BHEL at a
single point as per ‘Electrical scope split sheet’ in Electrical portion of the
specification. Further distribution to various instruments/Equipment shall be in
Bidder’'s scope. Bidder to include the necessary power distribution board
in his scope. Any power supply other than the above, if required for any
instrument/equipment has to be derived from the above supply & all the
necessary hardware for the same shall be in Bidder's scope.

Bidder to provide all control panels, system cabinets, termination & relay
cabinets complete with all accessories, wiring and all mounting and erection
hardware including junction boxes, canopies, structural steel as required. All
instruments/drives shall be terminated on Junction Boxes/Panel in Bidder
scope of supply. 20% Spare terminals shall be provided on Junction Boxes.

Bidder to delegate/depute their person/experts as per owner/consultant
requirements.

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

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.
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SPECIFICATION NO.

VOLUME |I-B
H//H SPECIFIC TECHNICAL REQUIREMENT FOR [ SECTION-C
VENTILATION SYSTEM REV.NO. 00 [ DATE: 19.03.2015

SHEET 4 OF 4

4X270 MW BHADRADRI TPS

30. Bidder shall provide the signal exchange, to Plant DCS in BHEL prescribed
format to be furnished during detailed engineering.

NOTES:

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.
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Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

VOLUME: V-A
SECTION-III

TECHNICAL SPECIFICATION
FOR
ELECTRIC MOTOR ACTUATORS

1.00.00 SCOPE

1.01.00 This Section covers the general requi rements of Electric Motor Actuators for
valves/dampers.

1.02.00 All electric motor actuators shall be furnished in accordance with this general
specification and the accompanying driven equipment specification. A Il the
electrical actuators shall be INTEGRAL type only.

2.00.00 STANDARDS

2.01.00 All electrical equipment shall conform to the latest applicable 1S, ANSI and
NEMA Standards, ex cept when stated otherwise herein or in driven
equipment specification.

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

i) IS -9334
ii) 1S-325
3.00.00 SERVICE CONDITIONS
3.01.00 The actuator shall be suitable for operation in ho t, humid and tropical

atmosphere, highly polluted at places with coal dust and/or fly ash.

3.02.00 Unless otherwise noted, electric al equipment/system design shall be based
on the service conditions and auxiliary power supply givenin the general
specification.

3.03.00 For actuator motor installed outdoor and exposed to direct sun rays, the effect
of solar heat shall be considered in t he determination of the design ambient
temperature.

4.00.00 RATING

4.01.00 For isolating service, the actuator shall be rated for three successive

open-close operation of the valve/damper or 15 minutes, whichever is longer.

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

DEVELOPMENT CONSULTANTS V.V-A/S-III: 1
(e-PCT/TS/K/02/2014-15/V-A/SEC-XIII)
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Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

5.00.00 PERFORMANCE
The actuator shall meet the following performance requirements:

5.01.00 Open and close the valve completely and make leak-tight valve closu re
without jamming.

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

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

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

5.05.00 The entire mechanism shall  withstand shock resulting from closing with
improper setting of limit sw itches or from lodging of foreign matter under the
valve seat.

6.00.00 SPECIFIC REQUIREMENT

6.01.00 Construction

6.01.01 The actuator shall essentially comprise the drive motor, torque/ limit switches,
gear train, clutch, hand wheel, position indicator/ transmitter, in-built

thermostat for over load protection, space heater and internal wiring.

6.01.02 The actuator enclosure shall be totally enclosed, dust tight, weather-proof
suitable for outdoor use without necessity of any canopy. Degree of protection
of enclosure for motor actuator shall be IP-65.

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

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

6.02.00 Motor
6.02.01 The drive motor shall be three phase, squirrel cage, induction machine with
minimum class B insulation and IPW-55 enclosure, designed for high torque

and reversing service. Canopy shall be provided for outdoor service.

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

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

6.02.04 Motor leads shall be terminated in the limit switch compartment.

6.02.05 Motor actua tors for valves/dampers shall be with inte  gral starter with
3phase/3wire, 415V AC and operable from remote.

DEVELOPMENT CONSULTANTS V.V-A/S-III: 2
(e-PCT/TS/K/02/2014-15/V-A/SEC-XIII)
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Telangana State Power Generation Corporation Ltd EPC Bid Document

1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15
6.02.06 Earthing terminals shall be provided on either side of the motor.
6.03.00 Limit Switches

Each actuator shall be provided with following limit switches: -

6.03.01 2 torque limit  switches, one for eac h direction of travel, self-locking,
adjustable torque type.

6.03.02 4 end-of-travel limit switches, two for each direction of travel.

6.03.03 2 position limit switches, one for each direction of travel, each adjustable at
any position from fully open to fully closed positions of the valve/damper.

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

6.04.00 Hand Wheel
Each actuator shall be provided with a hand wheel for emergency manual
operation. The hand wheel shall declutc h automatically when the moto r is
energized.

6.05.00 Position Indicator/Transmitter
The actuator shall have:

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

6.05.02 One (1) position transmitter, 4-20 mA current signal as position feedback, for
remote indicator.

6.06.00 Space Heater

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

6.07.00 Wiring

All electrical devices shall be wired up to and terminated in a terminal box. All
wiring shall be done with 1100 V grade fire resistance PVC insulated stranded
copper conductor of not less than 2.5 Sq.mm cross section. All wiring shall be
identified at both ends with ferrules. A |l the electrical actuators shall have
uniform wiring.

6.08.00 Terminal Box
The terminal box shall be weather proof, with removable front cover and cable

glands for cable connection. The terminal shall be suitable for connection of
2.5 Sq.mm copper conductor.

7.00.00 ACCESSORIES

DEVELOPMENT CONSULTANTS V.V-A/S-III: 3
(e-PCT/TS/K/02/2014-15/V-A/SEC-XIII)
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Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

7.01.00

7.02.00

7.03.00

7.04.00

7.05.00

8.00.00

9.00.00

9.01.00

9.02.00

9.03.00

As required for the driv en equipment, t he actuator shall be furnish ed with
starting equipment mounted on the actuator. This shall include:

One (1) triple pole MCCB

One (1) reversing starter with mechan ically interlocked contactors, 3 thermal
overload relays, 2 NO + 2 NC auxiliary contacts for each contactor.

One (1) remote-local selector switch.

CLOSE-STOP-OPEN oil tight push buttons with indication lights.
415/240 V control transformer with primary & secondary fuses.
TEST

The actuator and all components there of shall be subjectto testsa s per
relevant Standards. In addition, if any special test is called for in e quipment
specification, the same shall be performed.

DRAWINGS, DATA & MANUALS

Drawings, Data & Manuals shall be submitted in triplicate with the bid and in
quantities and procedu res as specified in General Conditions of Contract
and/or elsewhere in the specification for approval and subsequent distribution
after the issue of 'Letter of Intent'.

To be submitted with Bid

Data sheet for each type of actuator sha Il be furnished along with internal
wiring diagram, suggested control schematic and torque limit switch contact
development and manufacturer's catalogues. Drawings, Data & Manuals shall
be submitted in triplicate with the  bid and in quantities and proce dures as
specified in General Conditions of Contract and/or elsewhere in the
specification for approval and subsequent distribution after the issue of 'Letter
of Intent'.

To be submitted for Owner / Purchaser’s Approval and Distribution

All relevant drawings and data pertaining to the equipment like GTP, GA
drawing, foundation pla n, BO M, contro | & schema tics, QAP, etc. shall be
submitted by the Bidder for approval of Owner/Owner’s consultant. Also refer
clause no. 1.19.02(u) of Section-I of Volume — V-A: Technical Specifications
for Electrical Equipment & Accessories.

DEVELOPMENT CONSULTANTS V.V-A/S-III: 4
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1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

ANNEXURE-A

DESIGN DATA

1.0  AUXILIARY POWER SUPPLY

S upply Description Consumer
L.V. Supply (i) 415V, 39, 3W, 50 Hz Motors above 0.2kW
Effectively earthed u pto less than 175kW.

Fault level 50 kA symm.

for 1 sec.

(i) 240V AC/415V AC Motors upto 0.2kW.
240V, 19, 2W, 50 Hz Lighting, Space heat-
effectively earthed ing , A.C supply for Contr-

o] | & protective devices.
D.C. Supply 220V, 2W, unearthed D.C. alarm, control
& protective devices
Fault level 25* kA.
for 1 sec.
* Indicative only, the actual value will be decided by the Bidder, after substantiating the
same by calculation.
2.0 RANGE OF VARIATION
A.C. Supply :
\Y, oltage : +10%
Frequency : +3% to -5%.
Combined Volt + frequency : 10% (absolute sum)

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

D.C. Supply :

Voltage : 187 to 242

DEVELOPMENT CONSULTANTS V.V-A/S-III: 5
(e-PCT/TS/K/02/2014-15/V-A/SEC-XIII)
Page 17883 770f 106
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FORM NO. PEM-6666-0

*VALVE TYPE

O BUTTERFLY

SPECIFICATION NO.: PE-SS-411-145-1007
SPECIFICATION VOLUME
FOR SECTION
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 14.11.14
SHEET 1 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
50
* PROJECT 4X270 MW BHADRADRI TPS
OFFER REFERENCE
*TAG NO. SERVICE |
. H ON/OFF B INCHING (AS
DUTY REQUIRED)
* LINE SIZE (inlet/outlet): MATERIAL |
OGLOBE O GATE O REG. GLOBE

GENERAL* * OPENING / CLOSING TIME ‘ ‘
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
GEAR TRAIN FOR
CONSTRUCTION | LIMIT SWITCH/TORQUE SWITCH PREVEN T DRIFT DNDER TORQUE SwiTCH
AND SIZING OPERATION -
ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING(REGULATING) SERVICE 150 STARTS/HR
MINIMUM
* REQUIRED W YES 0 NO
HANDWHEEL * ORIENTATION ) TOP MOUNTED  [J SIDE MOUNTED
TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
m%OR MAKE / MODEL / TYPE / RATING | g00eR 10 SPECIFY
SQUIRREL CAGE INDUCTION MOTOR, STARTING
MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT.
B ENCLOSED (BIDDER TO CONFIRM)
A: B DRG. NO. 3-V-MISC-24227 R00
ACTUATOR APPLICABLE WIRING B: 01 DRG. NO. 3-V-MISC-24550 R0O
C: 01DRG. NO. 3-V-MISC-24283 R00
D: [1 DRG. NO. 4-V-MISC-90271 R11
COLOUR SHADE W BLUE (RAL5012) ENAMEL ...
ELECTRIC
ACTUATOR SHAFT RPM BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V, 3PH, AC

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED INTERNALLY

@ ENCLOSURE CLASS OF MOTOR

OdiP65 MIP67 [OFLAME PROOF
O IP 55, TOTALLY ENCL, SELF VENTILATED.

@ INSULATION CLASS

CICLASS-B_ W CLASS-F (TEMP. RISE LIMITED TO
CLASS B)

@ WINDING TEMP PROTECTION

:_,"‘;j_f . ,@}"”{‘ @lﬁ_ﬂgg;__iljﬁ_sf)

Arving EAkon
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FORM NO. PEM-6666-0

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.: PE-SS-411-145-1007
VOLUME

SECTION

REV. NO. 00 DATE: 14.11.14
SHEET 2 OF 3

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

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

50
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
INTEGRAL STARTER B REQUIRED 00 NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS O THYRISTORS
TYPE B CONVENTIONAL [0 SMART (NON-INTRUSIVE)
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN / CLOSE PB B REQUIRED 00 NOT REQUIRED
INTEGRAL STOP PB W REQUIRED O NOT REQUIRED
STARTER
INDICATING LAMPS B REQUIRED 00 NOT REQUIRED
LOCAL REMOTE S/S B REQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING | B REQUIRED O NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
g‘gﬁf\f’“ STARTER DISTURBED CONT./POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
INTERPOSING RELAYS REQUIRED
INTERPOSING RELAY (QUANTITY 02 NOs. W 3 NOs.
INTERPOSING ( )
RELAY DRIVING VOLTAGE M205-24VDC O v DC
(Applicable for DRIVING CURRENT B 125mA MAX o mA MAX
integral Starter)
M > 192 ohms - <25 k ohms
LOAD RESISTANCE = ook ohms
MFR & MODEL NO. BIDDER TO SPECIFY
OPEN / CLOSE B1No. O2Nos. / M1No. CI2Nos
TORQUE
CONTACT TYPE 2NO + 2NC
SWITCH
RATING 5A 240V AC AND 0.5A 220V DC
CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
ACCURACY +3% OF SET VALUE
MFR & MODEL NO. BIDDER TO SPECIFY
LIMIT OPEN : INT : CLOSE W1 No 2 Nos. (ADJ)) | W1 No. ‘ ‘
SWITCH [J2 Nos. [J2Nos.
CONTACT TYPE 2NO + 2NC

RATING (AC / DC)

5A 240V AC AND 0.5A 220V DC

/.;"F' : ,@/NL{‘ @l;é_&w_z_

Arving EAkon
Praveen Kshore
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FORM NO. PEM-6666-0

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.: PE-SS-411-145-1007
VOLUME

SECTION

REV. NO. 00 DATE: 14.11.14
SHEET 3 OF 3

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

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

50

POSITION TRANSMITTER (For inching
duty)

B REQUIRED O NOT REQUIRED

MFR & MODEL NO.

BIDDER TO SPECIFY

B ELECTRONIC (2 WIRE) R/ CONVERTER

POSITION TYPE
TRANSMITTER O ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W 24V DC O,
OUTPUT W 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY
HEATER
@ RATING 415v, 3PH, AC FOR RATING > 0.2KW;
SINGLE PHASE FOR RATING < 0.2KW
MOTOR TERMINAL BOX REQUIRED
ACTUATOR TERMINAL BOX REQUIRED
TERMINAL ENCL CLASS MTR TB./ACTUATORTB. | @B IP67 @0......... WIP67 ...
BOX
@ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) O REQUIRED B NOT REQUIREDC]
(FOR COMMD, LS/TS FEED BACK, PoT) | 12 NOS. [ —

CABLE GLANDS

@ POWER CABLE GLAND

SIZE:--DURING DETAIL ENGINERING

@ SPACE HEATER CABLE GLAND

SIZE: 2C x 2.5 sq. mm

OTHER CONTROL CABLE GLANDS-1

OTHER CONTROL CABLE GLANDS-2

WEIGHT

TOTAL WEIGHT (ACTUATOR +
ACCESSORIES)

INSTRUMENT CABLE SIZE FOR ON/OFF DUTY VALVES SHALL BE 8PX0.5 SQMM -

ONE CABLE GLAND OF OD SIZE 20 MM.

INSTRUMENT CABLE SIZE FOR INCHING DUTY TYPE VALVES SHALL HAVE TWO NO. CABLES (ONE
NO. 8PX0.5 SQMM AND 2ND 2PX0.5 SQMM) - TWO NO. GLANDS OF OD SIZES 20 MM & 15 MM.

BIDDER TO SPECIFY

Kg.

NOTES:
1.

2.

SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

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

THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:

1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.

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

THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE

NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.

THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).

@=TOBEFILLEDBY ES

Arving EAkon

Praveen Kshore
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INSTRUMENT CABLE SIZE FOR ON/OFF DUTY VALVES SHALL BE 8PXO.5 SQMM -  
ONE CABLE GLAND OF OD SIZE 20 MM. 
INSTRUMENT CABLE SIZE FOR INCHING DUTY TYPE VALVES SHALL HAVE TWO NO. CABLES (ONE NO. 8PXO.5 SQMM AND 2ND 2PXO.5 SQMM) - TWO NO. GLANDS OF OD SIZES 20 MM & 15 MM.
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FORM NO. PEM-6666-0

Technical specification for
CONTROL & INSTRUMENTATION

4 X 270 MW BHADRADRI TPS

SPEC NO.:

PE-TS-411-145-]

VOLUME

SECTION

REV. NO. 00 DATE :19.03.2015
SHEET OF

Drive Control Philosophy
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