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1 X 660 MW BHUSAWAL THERMAL POWER

SPECIFICATION NO. PE-TS-415-673-A001

PROJECT SECTION: |
TECHNICAL SPECIFICATION FOR SEWAGE SUB-SECTION: IA
TREATMENT PLANT REV. No. 00 DATE

DATASHEET-A FOR SEWAGE TREATMENT PLANT

SL.No. DESCRIPTION PARAMETERS
1.0 Capacity of STP, Operating Hours 40 m3/ day or 40 KLD, 24 HOURS
2.0 SEWAGE SUMPS (OUTSIDE STP AREA)
2.1 Sewage sump S1, S2, S3, S4, S5, | Minimum effective capacities as per P&ID of
and S6 sewage treatment plant.
2.2 MOC RCC
2.3 Type Covered at top, below ground
2.4 Accessories Coarse bar screen (Two no. (1W+1S), MOC:
SS316) at each sump location.
2.5 SEWAGE PUMP
25.1 Type Submersible grinder type
2.5.2 Quantity per sump 2X 100 %
2.5.3 Capacity As per P & ID of Sewage Treatment plant
254 MOC casing Cast Iron
255 MOC impeller Stainless Steel AISI 304
2.5.6 MOC shaft SS 410
257 Handling arrangement Suita.lble hgndling arrangement shall be provided
by bidder in each sewage sump.
3.0 INLET CHAMBER
3.1 Quantity One (1)
3.2 MOC RCC
3.3 Type Below ground
3.4 Capacity As per system requirement
3.5 Isolation gates Two nos. shall be provided by bidder at the outlet
4.0 COARSE SCREEN
4.1 Quantity Two (2) (1W+1S)
4.2 MOC SS316
4.3 Type Below ground
4.4 Capacity As per system requirement
4.5 Isolation gates Two nos. shall be provided by bidder at the outlet
5.0 OIL & GREASE TRAP
51 Quantity One (1)
5.2 Capacity As per system requirement
53 Oil drum Two nos each 500 litre effective, FRP/HDPE
54 Oil skimmer One number, drum type.
6.0 COMMON SEWAGE COLLECTION SUMP
6.1 Quantity One(1)
6.2 MOC RCC
6.3 Type Below ground
6.4 Effective Capacity As per P & ID of Sewage Treatment plant
7.0 SEWAGE TRANSFER PUMPS
7.1 Type Submersible grinder type
7.2 Quantity 2x100 %
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7.3 Capacity As per system requirement
7.4 MOC casing Cast Iron
7.5 MOC impeller Stainless Steel AISI 304
7.6 MOC shaft SS 410
7.7 . Suitable handling arrangement shall be provided

Handling arrangement .

by bidder.
8.0 FINE SCREEN
8.1 Quantity Two (2) (1W+1S)
8.2 MOC SS316
8.3 Type Above ground
8.4 Capacity As per system requirement
9.0 GRIT CHAMBER
9.1 Quantity Two (2) (1W+1S)
9.2 MOC RCC with conical bottom, above ground
9.3 Capacity As per system requirement
94 Mechanism One no. in each, MS with FRP coating with
washing system/ mechanism.

95 Belt conveyor One no. automatic electrically driven
9.6 Grit collection trolley Two nos each 500litre effective, FRP/HDPE
10.0 ANOXIC TANK
10.1 Quantity One(1)
10.2 MOC RCC, above ground
10.3 Capacity As per system requirement
11.0 AERATION TANK
11.1 Quantity One (1)
11.2 MOC RCC
11.3 Type Above ground
11.4 Capacity As per system requirement
12.0 MBR TANK AND MBR
12.1 MBR TANK
12.1.1 Quantity One (1) 1x100%
12.1.2 MOC RCC
12.1.3 Capacity As per system requirement
12.1.4 Type Above ground
12.2 MEMBRANE BIO REACTOR
12.2.1 Streams One (1)
12.2.2 No of trains/ stages per MBR stream | As per supplier recommendation
12.2.3 Ultrafiltration hollow supported fibre/ flat sheet/

Type of membrane approved equivalent
12.2.4 No of modules per cassette As per supplier recommendation
12.2.5 Diameter of membrane As per supplier recommendation
12.2.6 Length of the membrane (mm) As per supplier recommendation
12.2.7 Filtration area per cassette (m2) As per supplier recommendation
12.2.8 Flow direction Outside in

Page 274 of 651




A=t T VY - SPECIFICATION NO. PE-TS-415-673-A001
/ ////Q/%/////% 1 X 660 MW BHggg\JNEACLTTHERMAL POWER SECTON]
f / / %l/ TECHNICAL SPECIFICATION FOR SEWAGE SUB-SECTION: IA
TREATMENT PLANT REV. No. 00 DATE :
12.2.9 MOC
12.2.9.1 | Frame SS-316
12.2.9.2 | Membrane PVDF/ polyethylene.
12.2.10 | Overall Recovery 90 %
13.0 AIR BLOWER
13.1 Type Twin lobe rotary
13.2 Two (2) Nos. (1W+1S) common for aeration tank
Quantity & Common sewage collection sump.
Two (2) Nos. (1W+1S) for membranes.
13.3 Capacity and head To suit system requirement
13.4 MOC casing Cl
13.5 Side plates / gear cover Cl
13.6 Impeller SS 304
13.7 Diffuser EPDM/Silicone
14.0 PERMEATE PUMPS
14.1 Type Horizontal centrifugal
14.2 Quantity Two (2) Nos. (1W+1S)
14.3 Capacity To suit system requirement
14.4 MOC Casing Cl
14.5 I;/lleoe?/eCasmg Impeller / shaft / shaft SS316/ SS410
14.6 Other fasteners Cs
14.7 Base plate / mounting plate MS
15.0 ANOXIC TANK RECIRCULATION PUMP
15.1 Type Horizontal centrifugal
15.2 Quantity Two (2) Nos. (1W+1S)
15.3 Capacity To suit system requirement
154 MOC Casing Cl
15.5 I;/llge?/eCasmg Impeller / shaft / shaft SS316/ SS410
15.6 Other fasteners Cs
15.7 Base plate / mounting plate MS
16.0 SLUDGE HOLDING TANK
16.1 Quantity One (1)
16.2 MOC RCC
16.3 Capacity 24 hours
16.4 Type Below ground
17.0 THICKENER
17.1 Number One (1), above ground
17.2 Capacity As per system requirement.
17.3 MOC MS FRP
18.0 THICKENER FEED PUMP
18.1 Type Horizontal Screw
18.2 Quantity Two (2) Nos. (1W+1S)
18.3 Capacity To suit system requirement
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18.4 MOC Casing Cl

18.5 MOC shaft / Rotor Stainless Steel AISI 316

18.6 MOC stator Stainless Steel AISI 316

18.7 Other fasteners CsS

18.8 Base plate / mounting plate MS

19.0 CENTRIFUGE FEED PUMP

19.1 Type Horizontal Screw

19.2 Quantity Two (2) Nos. (1W+1S)

19.3 Capacity To suit system requirement

194 MOC Casing Cl

19.5 MOC shaft / Rotor Stainless Steel AISI 316

19.6 MOC stator Stainless Steel AISI 316

19.7 Other fasteners Cs

19.8 Base plate / mounting plate MS

20.0 CENTRIFUGE

20.1 Quantity One (1)

20.2 Type Variable differential speed control type

20.3 Capacity To suit system requirement

20.4 MOC

20.5 e Bowl & scrapper material SS-316

20.6 o All wetted parts SS-316

20.7 Lining material of scrapper bowl Tiles/as per supplier's recommendation

20.8 Sludge collection trolley One no. 500 litre effective, FRP/HDPE

21.0 CLEAR WATER TANK

21.1 Quantity One (1), above ground

21.2 MOC RCC

21.3 Effective Capacity 40 m3

22.0 CLEAR WATER DISPOSAL PUMP

221 Type Horizontal centrifugal

22.2 Quantity Two (2) Nos. (1W+1S)

22.3 Capacity 10 m3/ hr.

22.4 MOC Casing Cl

22.5 Z/llg)ec\:leCasmg Impeller/ shaft/ shaft SS316 / SS410/ SS410

22.6 Other fasteners (OF]

22.7

Base plate / mounting plate MS

23.0 OVERHEAD SERVICE WATER STORAGE TANK

23.1 Quantity 1 Number, above ground

23.2 MOC HDPE/ FRP

23.3 Effective Capacity Minimum 1 m3 or Service water requirement for
chemical preparation, flushing of pumps, sludge
& chemical lines, along with overall 20% margin
whichever is higher.
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23.4 . Structural steel support shall be provided b
lSeL\JI;;pl)ortlng arrangement at ground bidder. Height of suF;)F;)ort shall be c:nsidered bz
bidder as per process requirement.
24.0 HYPO (NaOCL) DOSING SYSTEM FOR CLEAR WATER TANK
24.1 HYPO DOSING TANK
24.1.1 Quantity Two (2) No. (1W+1S)
24.1.2 MOC FRP
24.1.3 Capacity each Adequate to hold . the quantity requ.ired for
12 hours of operation plus 20% margin.
24.2 HYPO DOSING PUMPS
24.2.1 Number Two (2) Number [1W+18]
2429 Type of Pump f’ositiv_e displacem_ent and hydraulic diaphragm
ype with stroke adjustment.
24.2.3 Location Outdoor
24.2.4 Service To dose hypo solution to the Clear water tank
24.2.5 Duty Continuous
24.2.6 | Suction Condition Flooded
24.2.7 Rated Capacity, m3/ hr. 100 % requirement at full load condition of the
lant
24.2.8 Design Temperature, 0C 20
24.2.9 Range of Operation (%) 10-100
24.2.10 | Pump Speed, (RPM) 1500
24.2.11 | Material of construction
24.2.11.1 Crank case ENS
24.2.11.2 Valve and valve housing PP
24.2.11.3 Plunger PP
24.2.11.4 Diaphragm PTFE
24.2.11.5 Worm Shaft EN-8
24.2.11.6 Type of drive Electrical Motor
24.2.11.7 Other fasteners MS plated
24.2.11.8 Base plate / mounting plate MS Epoxy painted
25.0 HYPO (NaOCI) DOSING SYSTEM FOR MBR
25.1 Quantity, MOC and Capacity One no., MOC FRP of minimum 500 Litre
25.2 Capacity As per requirement or minimum 500 liter
25.3 HYPO DOSING PUMPS FOR MBR
25.3.1 Number Two (2) Number [1W+1S]
2532 Type of Pump Positiv_e displacem.ent and hydraulic diaphragm
type with stroke adjustment.
25.3.3 Location Outdoor
25.3.4 Service To dose hypo solution to the Clear water tank
25.3.5 Duty Continuous
25.3.6 Suction Condition Flooded
25.3.7 Rated Capacity, m3/ hr. 100 % requirement at full load condition of the
lant
25.3.8 Design Temperature, 0C 20
25.3.9 Range of Operation (%) 10-100
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25.3.10 | Pump Speed, (RPM) 1500
25.3.11 | Material of construction
25.3.11.1 Crank case EN8
25.3.11.2 Valve and valve housing PP
25.3.11.3 Plunger PP
25.3.11.4 Diaphragm PTFE
25.3.11.5 Worm Shaft EN-8
25.3.11.6 Type of drive Electrical Motor
25.3.11.7) Other fasteners MS plated

25.3.11.8 Base plate / mounting plate

MS Epoxy painted

26.0 CITRIC ACID DOSING SYSTEM FOR MBR

26.1 Quantity, MOC and Capacity One no. MOC FRP of minimum 500 Litre

26.2 Capacity As per requirement or minimum 500 liter

26.3 CITRIC ACID DOSING PUMPS

26.3.1 Number Two (2) Number [1W+18]

26.3.2 Type of Pump Positivg displacem_ent and hydraulic diaphragm
type with stroke adjustment.

26.3.3 Location Outdoor

26.3.4 Service To dose hypo solution to the Clear water tank

26.3.5 Duty Continuous

26.3.6 Suction Condition Flooded

26.3.7 Rated Capacity, m3/ hr. 100 % requirement at full load condition of the

lant

26.3.8 Design Temperature, 0C 20

26.3.9 Range of Operation (%) 10-100

26.3.10 | Pump Speed, (RPM) 1500

26.3.11 | Material of construction

26.3.11.1 Crank case ENS8

26.3.11.2 Valve and valve housing PP

26.3.11.3 Plunger PP

26.3.11.4 Diaphragm PTFE

26.3.11.5 Worm Shaft EN-8

26.3.11.6 Type of drive Electrical Motor

26.3.11.7) Other fasteners MS plated

26.3.11.8 Base plate / mounting plate MS Epoxy painted

27.0 POLYELECTROLYTE DOSING SYSTEM FOR CENTRIFUGE (Dosing rate=20 ppm),

THICKNER (Dosing Rate=5 ppm)

27.1 PE DOSING TANKS

27.1.1 Numbers required One (1) No.

27.1.2 Type Vertical rectangular with flat bottom

27.1.3 Effective capacity of tank, m3 Adequate to hold the quantity required for 24
hours of simultaneous operation of thickener and
centrifuge plus 20% margin.

27.1.4 Design Pressure, Kg/sq. cm (g) Atmospheric

27.1.5 Design Temperature, °C 60

27.1.6 Material of Construction FRP/HDPE
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TECHNICAL SPECIFICATION FOR SEWAGE SUB-SECTION: IA
TREATMENT PLANT REV. No. 00 DATE

27.1.7 Agitator along with drive motor and
all other accessories
e  Number One (1)
e  Material of Construction SS 304
27.1.8 Dissolving Basket
e  Number One (1)
e  Material of Construction SS 304
27.2 PE DOSING PUMPS
27.2.1 Number Two (2) Number (1W+1S) i.e. one pump shall
cater dosing to thickener and centrifuge
simultaneously and another pump is common
stand by.
27.2.2 Description for each Pump
27.2.3 Type of Pump Positive displacement and hydraulic diaphragm
type with stroke adjustment.
27.2.4 Location Outdoor
27.2.5 Fluid to be handled 0.1 % w/w PE Solution.
27.2.6 Service To dose PE solution to Centrifuge and Thickener
27.2.7 Duty Continuous
27.2.8 Suction Condition Flooded
27.2.9 Rated Capacity, m3/ hr. 100 % requirement at full load condition of
Centrifuge and Thickener
27.2.10 | Design Temperature, °C 60
27.2.11 | Range of Operation (%) 10-100
27.2.12 | Pump Speed, (RPM) 1500
27.2.13 | Material of construction
e All wetted parts SS-304
e Diaphragm PTFE
27.2.14 | Type of drive Electrical Motor
28.0 CIP DOSING SYSTEM
28.1 CIP DOSING TANK One (1) no.
28.1.1 Capacity As per requirement
28.1.2 Agitator One (1) no. Motor driven with reduction gear unit.
28.1.3 SS 316 Dissolving basket, vent, overflow & drain
ACCESSOries connection with required valves as well as the
feed funnel at top of the tank to feed the solution
to tank.
28.1.4 Cartridge Filter One (1) no.
28.2 CIP DOSING PUMP ng (2) Number (1W+1S)., MOC: PP,
Horizontal centrifugal type
29.0 PIPING (Refer Sub Section IIA also)
29.1 Sewage transfer piping Cl as per IS 1536, Heavy Grade
29.2 . - HDPE, 1S04427/ DIN-8074/ D2239/ D3350
Chemical piping .
(PE 100 Grade) 150 class/ PN 10 minimum
30.0 VALVES (Refer Sub Section IIA
also)
30.1 Body: CI

Diaphragm Valve

Bonnet: Cl (sealed Type)
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Compressor: SS 304

Stem: AISI 410

Diaphragm: Neoprene rubber 65+/-5 Shore A/
Back butyl 65 +/ - 5 Shore A.

Lining: Ebonite Lined to 3.0 mm THK. (up to
80NB) & 4.0 mm THK. (Above 80 NB) Hardness:
90 TO 100 Shore A

Hand wheel MOC : SG IRON

31.0 ISOLATION GATES
31.1 Quantity 4 (four)
31.2 MOC MSEP

Note: All Valve, piping, fitting, and instrument shall be of minimum PN 10/ 150 class rating.
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TECHNICAL DATA SHEET-A FOR ELECTRIC HOIST

Sr. No. DESCRIPTION TECHNICAL PARTICULARS

Electric hoist with electrically operated trolley

1 Design, duty, fabrication and | As perIS: 3938 (latest edition), Class-II duty
testing of the crane confirm to
standard / code number

2 Area of installation, quantity, rated | As per Annexure A
capacity (Safe Working Load) of
cranes
3 Margin The crane/hoist capacity shall be selected considering 25%
margin over the weight of heaviest component/ equipment to
be handled.
4 Overload Test 125% of Rated capacity (Safe Working Load)
5 Deflection test of crane NA
6 Operation from Pendant station - It shall locate the push buttons for

controlling the various motions of the crane and shall be
hung from the crane trolley to a height of approximately 1
metre above the operating floor

7 Design Ambient temperature 50° C

8 PERFORMANCE

8.1 Crane speed with full load

8.1.1 Main hoist 3

8.1.2 Trolley travel (CT) 15

8.1.3 Longitudinal bridge travel (LT) NA

8.2.1 Acceleration values NA

8.2.2 CT motion (trolley travel) as per IS: 3938

9 Lift in Metres The lifting rope shall be of sufficient length to permit the
main hook to reach the zero level.

9.1 Main Hoist Shall be suitable as per approved layout

9.2 Hook Approaches To suit the lifting requirement.

COMPONENT DETAILS

10 Trolley

10.1 Type Fabricated steel / Cast steel

10.2 Material Rolled structural steel with side plates extended beyond
wheel flanges to protect wheels.

Material of construction as per I1S: 2062 (Grade A/B).

10.3 Whether jacking pads for lifting | Yes
trolley provided or not

11 Rope drums

111 Material (Indicate 1S) Cast steel or mild steel.

11.2 Flange / flangeless Flanged

11.3 Numbers provided One

11.4 Type of grooves Machined grooved identical Right hand and Left hand of
proper shape for the rope used. Additional grooves shall be
provided as per IS 3177/3938 in rope drum

12 Rope details
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12.1 Construction / Core The wire ropes shall be of suitable diameter as per

Suppliers design of crane. The rope shall confirm to I.S.
1835, 1804 and 2266. The rope shall be parallel right hand
lay having 6 x 37 constructions with hemp core. However,
this should be in relation with Drum diameter as per IS:
3177. The rope selection procedure shall be as per IS 3177
cl. no. 8.3.2.

12.2 Tensile designation (Rope Grade) | 1770 or 1960 (in N/sq. mm)

12.3 Factor of safety Not less than 5

13 Sheaves details

13.1 Material The sheaves (Pulleys) shall be of carbon steel casting
having

chemical and mechanical properties as per IS: 1030 (Class
11).

13.2 Type of guards provided Fabricated from Sheet steel
14 Gear box details
14.1 Forged steel as per IS 3938
14.2 Hoist Motion / Cross Travel
14.2.1 | Type of mounting of gear box Horizontal / Vertical
14.2.2 | Classification Suitable for M5 duty
14.2.3 | Type of gears Spur / Helical, hardened and tempered with machine cut
14.2.4 | Type of lubrication giTtshplash/ grease lubricated
14.2.5 | Hardness (BHN) — gear 568+/-20BHN for alloy steel.
14.2.6 Hardness (BHN) — pinion 568+/-20BHN for alloy steel.
14.2.7 | Difference in Gear and pinion | Min 20 BHN
hardness
14.2.8 Materials (gear/pinions) Gears shall be of cast or forged steel and pinions shall be

forged steel and shall be machine cut. Gear and pinion teeth
shall be treated for resistance to wear.

14.2.9 | Casings Fabricated steel gear boxes which shall be dust proof and
firmly sealed to prevent oil leakages. Gearboxes shall have
covers split horizontally and arranged such that top half can
be removed for inspection. The gear boxes shall be fitted
with bolted type machined inspection covers.

14.2.10 | Noise level 85db

14.2.11 | Standard conforming to IS: 4460

15 Wheels details Cross Tavel

15.1 Material EN-8/9

15.2 Hardness IS: 3938. Max hardness 200 BHN

15.3 Type Wheels in trolley unit travel shall be single flanged with
straight / taper/ barrel shaped tread to suit the monorail.

15.4 Numbers provided As per manufacturer’s standard.

15.5 Specification conforming to IS: 3938

15.6 Arrangement of lubrication Grease

16 Lifting hooks

16.1 Type Plain shank trapezoidal section
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16.2 Safe lifting capacity As per Safe Working Load
16.3 Material Solid, forged, heat treated alloy steel/ carbon steel of rugged
construction as per 1S:15560
16.4 Standard conforming to IS: 15560
16.5 Hook can swivel Yes
16.6 Safety latch on hook provided Yes
16.7 Locking device on swivelling hook | Provided
16.8 Hook suspension Ball or roller thrust bearing
17 Buffers Cross Travel
17.1 Type Spring or rubber buffers shall be provided on the trolley
17.2 Numbers provided 4
17.3 Details of end stop NA
18 Brakes
18.1 Hoist Motion / Cross Travel
18.2 Type of brake (ac / dc) DCEM/ ACEM disc type (fail to safety)
18.3 Number provided per motor 1
18.4 Braking capacity (% of full load | 150% / 125%
torque)
19 Drive system for hoisting
19.1 Arrangement of drive from motor | Through geared steel coupling and gear box
to rope drum (main)
20 Bearings Hook / Trolley wheels / Rope drum / Gear box / Sheave /
Any other assembly
20.1 Type Antifriction ball / roller bearings
20.2 Lubrication Grease lubrication
20.3 Bearing life 10,000 working hours.
21 Bridge girder
21.1 Type & Quantity NA
21.2 Vertical Deflection and Camber NA
21.3 Type of connection to end | NA
carriage
21.4 End carriage span material NA
22 Motors
22.1 Hoist Motions MH/CT
22.2 Type Motor shall be rated for duty S4, CDF 40% and 150 starts
per hour. Service class of motor shall be "M8" as per IS:
3177. Conditions given in 1S:3938 for hoist motor shall be
followed.
22.3 Enclosure TEFC
22.4 Numbers furnished One
22.5 Voltage, phase and frequency Suitable for rated frequency of 50Hz with a voltage variation

of #10% and frequency variation of 5% occurring
separately or combined voltage and frequency variation of
10%.
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22.6 Class of protection IP-55
22.7 Margin Motor ratings shall be calculated keeping margin of at least

25% over the maximum power requirement. Further, the
hoist motors shall be rated to lift 125% of the design load on
the hook at the rated speed.

22.8 Class of insulation All motors shall be totally enclosed, fan cooled type, having
class-B stator insulation and class-F rotor insulation for slip
ring motors & class-B insulation for squirrel cage motor with
temperature rise limited to class-B operation in all cases.

22.9 Overload protection for motors | One main electro-magnetic contactor together with magnetic
provided overload relay (hand reset) for each motor circuit shall be
housed in the protection panel. The operation of overload
relay shall interrupt the main magnetic contactor. Adequate
short circuit protection shall be provided for main and
individual circuits.

23.10 Space heater requirements Not required

24 Limit switches Main Hoist / Cross Travel

24.1 In hoisting motion Each hoist shall be provided with 2 limit switches.
1. A screw type limit switch with self-resetting features which
will act in case of over hoisting.

2. A gravity operated hand reset type limit switch as a back-
up protection against over-hoist

24.2 In CT/LT motion Track type limit switches shall be provided on the trolley to
prevent over travelling in either direction

24.3 Material of contacts Double break Silver Cadmium

24.4 Control voltage 110V

24.5 Construction The limit switches shall be housed in robust metallic oil and

dust tight enclosure conforming to IP:65. At least 2 NO and
2 NC contacts shall be provided for each limit switch.

25 Power conductors (DSL) Shrouded Gl type runway conductor.
25.1 Type CT travel : PVC shrouded GI conductor bus bar
25.2 Size Shall be sized with a margin of 10% over load requirement.

Voltage drop at motor terminal shall be limited to 3% at
extreme positions of cranes. Protective cover over DSL shall
be provided.

25.3 Length Suitable for entire bay length.
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26 Isolation switch & Control Panel Isolation switch shall be provided at operating floor.
Protective and control panels shall have |IP-54 gasketed
enclosure, fabricated from sheet steel, minimum 2 mm thick,
suitably reinforced to provide structural rigidity. The panels
shall be front connected type with front hinged door for
access to wiring and terminals. Engraved name plates shall
be furnished for all panels and also for the equipment and
device mounted thereon. All panels shall be factory wired
and terminated on suitable terminal blocks for external cable
connection. All internal wiring shall be identified with
numbering ferrules at both ends as per relevant wiring
diagram. Terminal blocks shall have 20% spare terminals.
Control wiring shall be carried out with 1100 Volt grade
flexible, heat resistant, insulated switchboard wires with
minimum 2.5 sq.mm stranded copper conductor. Each panel
shall have internal illumination with fluorescent lamp and
thermostat controlled space heater, suitable for operation on
240V |-ph 50Hz supply. Lamps and heater circuits shall
have individual ON-OFF switches.

26.1 Material & size Rolled sheet steel 2mm size

26.2 DOP IP 55

26.3 Qty 1 no. per hoist

27 Control for Hoisting operations

27.1 Creep speed NA

27.2 Starting torque of VVVF NA

27.3 Starting current NA

27.4 Temperature NA

28 Cable Power / Control / Trailing

28.1 Type The wiring shall be done with 1100 V grade PVC insulated

stranded aluminum conductor cable of suitable size not less
than 2.5 mm2 nominal equivalent copper area of cross-
section. All control and auxiliary circuit wiring shall be done
with 1100 V g rade PVC insulated, 2.5 mm2 stranded
copper conductor. Control wire terminations to the panels
shall be made with compression type connectors. Multiway
terminal blocks shall be furnished for terminating panel
wiring and outgoing cable.

28.2 Voltage drop Cable from main isolating switch (1.5M above operating
floor) to motor terminal shall be so sized that the voltage
drop does not exceed 3% of rated voltage with cranes at
extreme position.

29 Earthing Crane structures, motor frames and metal cases of all
electrical equipment including metal conduit and cable
guards shall be effectively earthed. Electrical system shall
be designed for a fault level of 50 kA. Earthing system
adopted shall be type TN-CS.

29.1 Material of earthing G.I / Copper

30 Contactors AC 4 duty for reversing application. AC 3 duty for non -
reversing application.

31 Switches AC 23 for motor application, AC 22 for other application.

32 Fuses HRC

33 Power supply
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34 Transformer Dry type, with insulation class B or better.
34.1 Quantity 3 X 100 % for control
34.2 Voltage Rating Control 415/110V
34.3 KVA rating Min. 20% over loading to be considered while sizing the
rating

DATA SHEET-A FOR MANUAL HOIST (CHAIN PULLEY BLOCK)

Sr. No. | DESCRIPTION TECHNICAL PARTICULARS
Hand operated chain pulley blocks. Chain pulley blocks shall be

1 Type with or without the travelling trolley depending upon the layout
requirement and intended use.

2 Area of installation As per Annexure A

3 Design IS: 3832

4 Duty Class as per 1S:3832 Class -l

5 Hoisting Mechanism Through endless chains

5.1 Type Hand operated gear transmission

5.2 Type of gear Spur

5.3 Load Chain

5.3.1 Type Link type

5.3.2 Material Alloy steel (grade 40) as per IS 3109 (part-Il)

54 Hand Chain

54.1 Type Link type

54.2 Material Mild steel (grade 30) as per IS 2429 (Part I)

55 Load Hook & Hook Block

55.1 Type of load hook Plain shank- Trapezoidal section

Load hooks conforms to

(Std./Code)/ Material IS: 15560/ Forged steel

5.5.3 Type of hook suspension Swivelling type fitted with a locking device.

Type of make of bearing of

554 hook suspension Thrust ball bearing

5.6 Gears

5.6.1 Type Spur

5.6.2 Material Alloy steel / carbon steel

5.6.3 Type of bearing used Antifriction ball bearing / Roller

5.7 Pinions

5.7.1 Type of bearing used Antifriction ball bearing / Roller

5.8 Sprockets

5.8.1 Type of bearings used Antifriction ball bearing / Roller

5.8.2 Method of lubrications Used

5.8.2.1 | Bearings Grease

5.8.2.2 | Gearing & Pinions Grease

5.8.2.3 | Sprockets Grease

5.8.3 Brakes

5.8.3.1 | Type Screw and friction disc type

5832 Chain pulley block shall be fitted with an automgtic mechanical
ratchet and pawl arrangement to prevent self- lowering of load.

6 Trolley & Bridge Drive Through endless chains

6.1 Trolley

6.1.1 Type Geared (Manually operated)
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6.1.2 Material of frame Rolled structural steel (1S:2062 Grade A or B)
6.2 Drive Chain
6.2.1 Type Link type
6.2.2 Material Steel Gr.30
6.2.3 Wheel

Number of pairs of wheel in
6231 each troIIey?bridge Twolfour

Wheels in trolley unit travel shall be single flanged with straight /

6.2.3.2 | Flange taper/ barrel sha)éed tread to suit the mon%rail. ° °
6.2.3.3 | Wheel material Wheels should be preferably of forged steel construction
6.2.3.4 | Type of bearings need Antifriction
6.3 Gears
6.3.1 Type Spur / helical
6.3.2 Material Alloy/ Carbon steel
6.3.3 Type of bearings used Antifriction
6.4 Method of lubrication for
6.4.1 Bearings Grease
6.4.2 Sprockets Grease
6.5 Load chain wheel
6.5.1 Material SG iron / Steel casting / Pressed sheet steel.
6.6 Hand chain wheel
6.6.1 Material SG iron / Steel casting / Pressed sheet steel / Gray iron casting
v Hoisting and trolley travel As per IS 3832

effort
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SPECIFICATION NO. PE-TS-415-673-
1X660 MW BHUSAWAL THERMAL POWER | A001
STATION UNIT -6 SECTION - 1
TECHNICAL SPECIFICATION FOR SUB-SECTION: IB
SEWAGE TREATMENT PLANT REV. NO. 00 DATE -

SECTION - |

SPECIFIC TECHNICAL REQUIREMENTS

SUB-SECTION IB - Specific Technical Requirements (Electrical)
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YRS SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION VOLUME NO. : _ II-B
FOR
STP PLANT SECTION: C

REV NO. : 00 DATE: 12/02/2020

SHEET: 1 OF 1

1.0

2.0

3.0
3.1

3.2

4.0

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

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

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

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

d) Electrical load requirement for STP PLANT SYSTEM.

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

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

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

h) Motor shall meet minimum requirement of motor specification.

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

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

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
Bidder shall confirm total compliance to the electrical specification without any deviation

from the technical/quality assurance requirements stipulated. In line with this, the bidder
shall furnish two signed and stamped copies of the following:

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

b) Electrical load requirement in the load data format.

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:

a) Electrical scope between BHEL & vendor

b) Technical specification for motors DG/BSL U-6/2011/T-1

c) Datasheets along with Annexure-I

d) Conduit & Pipes specification & constructional details of cables.
e) Quality plan for motors.

f) Electrical Load data format (Annexure —II)

g) BHEL cable listing format (Annexure —III)
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020/PS-PEM-MAMXLE SPECIFICATION NO.
TR LV MOTORS VOLUME B
DATA SHEET-A SECTION b
REV NO. 00 DATE 12.02.2020
1X660 MW BHUSAWAL TPP  [——
1.0 Design ambient temperature 50 °C
20 Maximum acceptable kW rating of LV motor : 160KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system
a) Rated voltage (with variation) 415V £ 10%
b) Rated frequency (with variation) 50 Hz (+5% and -5%)
c) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o] 90 kW and upto 160kW 50 KA for 1 sec.
(Breaker controlled)
o] Below 90 kW : 50 KA protected by fuse for 0.2 sec
(SFU + Contactor controlled)
f) LV System grounding : Effectively grounded
5.0 Class of insulation Class ‘F’, with temp rise limited to
class B.
6.0 Minimum voltage for starting 80% of rated voltage
(As percentage of rated voltage)
7.0 Power cables data Shall be given during Detailed engg
8.0 Earth Conductor Size & Material Shall be given during Detailed engg
9.0 Space heater supply 240V, 1¢ ,50 Hz
10.0 Rating up to which Single phase motor Acceptable below 0.20 kW
11.0 Additional tests As per QP and customer motor spec
12.0 Flame-proof motor
a) Enclosure suitable (As per 1S:2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-l)
13.0 Makes As per ANNEXURE-I
14.0 Paint shade RAL 7032
15.0 Degree of Protection of enclosure (motors): INDOOR IP-55
OUTDOOR  IPW-55
16.0 Energy efficiency IE3 as per 1S:12615: 2011

Also detail Customer spec. for Motors to be referred as enclosed with spec.
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5180/2020/PS-PEM-MAX

W MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: IV-A

MAHACENCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 10

REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 374 of 440

7.3.2 11kV and 3.3kV motor bearing shall be provided with duplex type
temperature detectors.

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

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

7.35 Five numbers of Temperature detectors / thermisters shall be provided
for L.T. Motors above 90 kW (3 nos. Winding temperatures & 2 nos.
bearing temperatures).

7.4 INDICATOR /SWITCH

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

(@)  11kV and 3.3kV motor bearing temperature
(b) Hot and cold air temperature of the closed air circuit for
CACA and CACW motor

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

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

7.5 CURRENT TRANSFORMER FOR DIFFERENTIAL PROTECTION

7.5.1 Motor 1000 KW and above shall be provided with three differential
current transformers mounted over the neutral leads within the
enclosure. Loose 3 nos. CT for mounting on switchgear side shall be in
bidder’s scope.

CONSULTANT : PROCON ENGINEERS
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W MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: IV-A
MAHACENCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 10
REV: RO ELECTRICAL EQUIPMENT & ACCESSORIES Page 375 of 440
7.5.2 The arrangement shall be such as to permit easy access for C.T.
testing and replacement. Current transformer characteristics shall match
Owner's requirements to be intimated later.
7.6 ACCESSORY TERMINAL BOX
7.6.1 All accessory equipment such as space heater, temperature detector,
current transformers etc., shall be wired to and terminated in terminal
boxes, separate from and independent of motor (power) terminal box.
7.6.2 Accessory terminal box shall be complete with double compression brass
glands and pressure type terminals to suit cable connections.
7.7 DRAIN PLUG
Motor shall have drain plugs so located that they will drain the water,
resulting from the condensation or other causes from all pockets of the
motor casing.
7.8 LIFTING PROVISIONS
Motor weighing 25 Kg. or more shall be provided with eyebolt or other
adequate provision of lifting.
7.9 DOWEL PINS
The motor shall be designed to permit easy access for drilling holes through
motor feet or mounting flange for installation of dowel pins after
assembling the motor and driven equipment.
7.10 PAINTING
Motor including fan shall be painted with corrosion proof paints of
colour shade (RAL-7032).
8.0 TESTS
8.1 ROUTINE AND TYPE TEST:
CONSULTANT : PROCON ENGINEERS
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W MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: IV-A
MAHAGENCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section - 10
REV: R0 ELECTRICAL EQUIPMENT & ACCESSORIES Page 376 of 440

Tests are to be conducted for HT and LT motors 60kW and above in

presence of Mahagenco representative and contractor as per IS: 325 and

required copies of test certificates are to be furnished for approval and
despatch clearance. In addition, following tests shall have to be carried out
on the motors in presence of MAHAGENCO representative & contractor on

LT & HT motors. For Motors below 60kW type and routine test conducted

as per 15325 shall be witnessed by contractor and test certificate shall be

submitted for review of Mahagenco & Dispatch clearance
8.1.1 FOR HT MOTORS:

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

Voltage rating of motor ~ Impulse Test Voltage
33kV : 18 kV peak
11 kV : 49 kV peak

(b)  Tan delta, charging current and dielectric loss measurements on each
phase of motor stator winding as routine test

(c)  Polarization Index Test as per IS:7816 as routine test

(d) Tan delta measurement on coils

(e)  Surge withstand test for inter turn insulation.

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

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

of the coils and shall be furnished for verification .

8.1.2 FOR HT & I.T MOTORS:

(@) Test for suitability of IP55/ IPW- 55 as per IS 4691 as type test. Type

test certificate for first numeral shall be acceptable in lieu to test,
CONSULTANT : PROCON ENGINEERS
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M/ MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: IV-A
BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 10
ELECTRICAL EQUIPMENT & ACCESSORIES Page 377 of 440

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

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

(c)  Test for noise level as routine test.

(d)  Test for vibration as routine test.

(e)  Overspeed test as type test.

8.2 TEST WITNESS:

Test shall be performed in presence of Owner/Purchaser’s representative so
desired by the Owner/Purchaser. The Contractor shall give at lest fifteen
(15) days advance notice of the date when the tests are to be carried out.

CONSULTANT : PROCON ENGINEERS
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M/ MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: IV-A
SENCC BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 10
ELECTRICAL EQUIPMENT & ACCESSORIES Page 379 of 440

AC & DC MOTOR

SR. ITEM UNIT
NO.
1.0 AUXILIARY POWER
SUPPLY
1.1 H.T. SUPPLY

11kV, 39, 3W, 50 Hz
non-effectively earthed

Motors rated 1000 kW and
above

Fault level 44 kA symm
3.3kV, 39, 3W, 50 Hz, Motors above 160 kW and
non-effectively earthed below 1000kW
Fault level 40 kA symm
1.2 L.T. SUPPLY
415V, 39, 3W, 50 Hz Motors below and
effectively earthed including160kW
Fault level 50 kA symm

240V, 19, 2W, 50 Hz
effectively earthed

Lighting, space heating, A.C.
control & protective devices

1.3 D.C. SUPPLY
220V, 2W, unearthed D.C. alarm, control
& protective devices
Fault level 25* kKA.

Indicative only, the actual value will be decided by the Bidder, after
substantiating the same by calculation

2.0 RANGE OF VARIATION

CONSULTANT : PROCON ENGINEERS
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5180/2020/PS-PEM-MAX

MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: IV-A

BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section — 10
ELECTRICAL EQUIPMENT & ACCESSORIES Page 380 of 440
UNIT

2.1 A.C. SUPPLY:
Voltage +10%
Frequency +5%
Combined Voltage & +10% (absolute sum)
frequency
During starting of large motor, the voltage may drop to 80% of the rated
voltage for a period of 60 seconds. All electrical equipment while running
shall successfully ride over such period without affecting system
performance

2.2 D.C. SUPPLY
Voltage 198 to 240 Volt

CONSULTANT : PROCON ENGINEERS
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CABLE SCHEDULE FORMAT
ANNEXURE Il

CABLE NO.

FROM

TO

CABLE SCOPE ( BHEL

PURPOSE
PEM/VENDOR)

REMARKS

CABLE SIZE

PATH CABLE NO
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REV: 0 DATE: 12.02.20

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGE: ST PLANT
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 1 X 660MW BHUSAWAL TPP

S.NO DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
1 415V MCC BHEL BHEL 1. 415V AC (3 Phase, 4 Wire) /240 V AC supply shall be provided by
BHEL based on load data provided by vendor at contract stage for all
equipment supplied by vendor as part of contract. Any other voltage level
(AC/DC) required will be derived by the vendor.
2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for
PLC and microprocessor based systems, shall be provided by BHEL in
MCCs. Requirement of these relays shall be furnished by vendor during
detailed engineering stage.
2 Local Push Button Station (for motors) BHEL BHEL Located near the motor.
3 Power cables, control cables and screened control cables 1. For 3.b) & c): Sizes of cables required shall be informed by vendor at
for contract stage (based on inputs provided by BHEL) in the form of cable
a) both end equipment in BHEL'’s scope BHEL BHEL listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall
b) both end equipment in vendor’s scope BHEL Vendor provide lugs & glands accordingly.
c) one end equipment in vendor's scope BHEL BHEL 2. Termination at BHEL equipment terminals by BHEL.
3. Termination at Vendor equipment terminals by Vendor.
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling ( max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor Vendor Refer C&l portion of specification for scope of fibre Optical cables if used
prefab, MICC, fibre optical etc. between PLC/ microprocessor & DCS.
6 Cable trays, accessories & cable trays supporting system BHEL BHEL Local cabling from nearby main route cable tray (BHEL scope) to
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable Vendor Vendor trays/ conduits/ Galvanised steel cable troughs, as per approved layout
troughs for local cabling drawing during contract stage.
7 Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and
control cables.
8 Conduit and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
equipments supplied by vendor rigid conduit as per IS: 9537.
9 Lighting BHEL BHEL
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REV: 0 DATE: 12.02.20

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGE: ST PLANT

SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT

PROJECT: 1 X 660MW BHUSAWAL TPP

S.NO DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
10 | Equipment grounding & lightning protection BHEL BHEL Refer note no. 4 for electronic earthing
11 | Below grade grounding BHEL BHEL
12 | LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
13 | Mandatory spares Vendor - Vendor to quote as per specification.
14 | Recommended O & M spares Vendor - As specified elsewhere in specification
15 | Any other equipment/material/service required for Vendor Vendor
completeness of system but not specified above (to ensure
trouble free and efficient operation of the system).
16 | a) Input cable schedules (Control & Screened Control Vendor Cable listing for Control and Instrumentation Cable (excluding power
Cables) cables) in enclosed excel format shall be submitted by vendor during
b) Cable interconnection details for above Vendor detailed engineering stage.
¢) Cable block diagram Vendor
17 | Electrical Equipment & cable tray layout drawings Vendor - For ensuring cabling requirements are met, vendor shall furnish Electrical
equipment layout & cable tray layout drawings (both in print form as well as
in AUTOCAD) of the complete plant (including electrical area) indicating
location and identification of all equipment requiring cabling, and shall
incorporate cable trays routing details marked on the drawing as per PEM
interface comments. Cabling arrangement of the same (wherever overhead
cable trays, trenches, cable ducts, conduits etc.) shall be decided during
contract stage. Electrical equipment layout & cable tray layout drawing
shall be subjected to BHEL/ customer approval without any commercial
implications to BHEL.
18 | Electrical Equipment GA drawing Vendor - For necessary interface review.

NOTES:

wn =

Box for suitable termination.

4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing.

Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction
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5180/2020/PS-PEM-MAX

REV: 00 DATE:

STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS)
PACKAGE: ELECTRIC HOIST FOR STP

PROJECT 1X660 MW BHUSAWAL TPS UNIT-6
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'’S EQUIPMENT

S.NO DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY

1 Isolating Switch Vendor Vendor BHEL will provide one number 415 V(3ph, 3W) supply
feeder only up to isolating switches for cranes. Any other
voltage level (AC/DC) required will be derived by the
vendor. Motor starter shall be part of crane control panel.

2 Power cables, control cables, screened control cables and any Vendor Vendor Cable from supply feeder to isolating switch shall be in

special cables (if required) between equipment supplied by vendor. BHEL scope.

3 Cabling material (cable trays, accessories, cable tray supporting Vendor Vendor

system, conduits etc).

4 Equipment Earthing Vendor Vendor All equipment metallic enclosures / frames, metal
structure etc. shall be grounded at two points each to the
nearest grounding points / risers provided by BHEL.

5 Motors Vendor Vendor

6 Cable glands and lugs for equipment supplied by vendor Vendor Vendor 1. Double compression Ni-Cr plated brass cable

glands
2. Solder less crimping type heavy duty tinned
copper lugs for power & control cables.
7 a) Input cable schedules (C &) Vendor Cable listing for Control and Instrumentation Cable in
b) Cable interconnection details for above Vendor enclosed excel format shall be submitted by vendor
c) Cable block diagram Vendor during detailed engineering stage.

8 Equipment layout drawings Vendor

9 Electrical Equipment GA drawing Vendor For necessary interface review.
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e m VAT LE: SPECIFICATION NO. PE-TS-415-673-
7 1X660 MW BHUSAWAL THERMAL POWER
////////////é STATION UNIT -6 ?SSTI,ON |
11771 :
! TECHNICAL SPECIFICATION FOR SEWAGE | SUB-SECTION: IC
TREATMENT PLANT REV. NO. 00 DATE :
SECTION -1

SPECIFIC TECHNICAL REQUIREMENTS
SUB-SECTION IC - Specific Technical Requirements (C&l)

Page 312 of 651




5180/202

N/PS_PEM-MAX

1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION: C&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

GENERAL REQUIREMENT

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

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

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

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

5.0 In case of any contradiction most stringent clause/condition shall prevail.
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5180/202

N/PS_PEM-MAX

1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION: C&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

SPECIFIC TECHNICAL REQUIREMENTS (C&l):

1) The control of STP shall be through DCS based control system (in BHEL
scope). The operation and control philosophy of STP has been elaborated
in separate section in the specification. The DCS panel along with OWS,
EWS, printers (in BHEL scope) shall be located in Local Control Room.

2) Bidder shall provide Local control panel at different locations for above
said system. This local panel shall comprise of lamps, ‘START' push
button, 'STOP' push button along with ‘ON/OFF/TRIP’ indication, local/
remote indication & Local annunciation for local operation. The pumps,
motorized valves, control valves etc. shall be operated from Lamp
[Pushbuttons, selector switches etc. located on the Local Control panel.
Integral type hardware annunciation system shall be provided at the top of
the panel for alarm monitoring. Bidder to provide oil tank, pump, Sump
etc. level, pressure, temperature indications on the Local Control Panel.

3) All electrical actuators shall be integral type.

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

5) The solenoid valves shall have limit switches for open/close feedback.

6) Interface of MCC, HT SWGR, Actuators, solenoid drives, control valves
etc. with DCS based control system shall be as per Drive Control
Philosophy attached in the specification.

7) All the instruments/drives shall be terminated on JBs/Panels in field.
JBs/Panels shall be in Bidder's scope. No. of junction boxes shall be
sufficient and positioned in the field to minimize (max 12-15 meter) local
cabling and trunk cable.

8) RTD’s shall be of duplex type. Both the elements of duplex temperature
sensors shall be terminated to junction boxes. Temperature measurement
shall have upscale / down scale drive to protect from process upset in
case of sensor failure.
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5180/202

N/PS_PEM-MAX

1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION: C&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

9) Each pneumatic device requiring air supply and intended for field
mounting shall include a filter regulator air set with gauge, to owner’s
approval.

10)Primary sensor redundancy for Control/measurement shall be decided as
per following general criteria:
- Critical controls and respective measurements- Triple redundant.
- Non-critical but important control & measurements- Dual redundant.
- Only measurement- No redundancy.

11)Scope of Instrumentation cables (Screened Control Cables), shall be as per
Electrical Cable scope matrix in Electrical portion of specification. Any cable
in Bidder’'s scope shall be as per specification. Fiber optic cables are
excluded from bidder's scope.

12)Redundant 230 VAC UPS feeders shall be provided by BHEL at a single
point. Further distribution to various instruments/analyzers/local panel etc.
shall be in Bidder’s scope. Bidder to include necessary power distribution
board (ACDB) (as per details attached elsewhere in this specification) in
his scope. Any power supply other than the above, if required by any
instrument/device, has to be derived by the Bidder from the above supply
and all necessary hardware for the same shall be in bidder's scope.
Bidder to furnish UPS power requirement along with the bid.

13)Bidder to furnish electrical load/UPS load data during detailed engineering

14)All cables terminated in the terminal block, power distribution scheme
instruments shall be ferruled. Ferruling shall be double cross ferruling (i.e.)
source and destination addresses shall be marked on both sides of the
tube ferruling

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

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

17) Bidder shall provide erection hardware as per installation drawings.

18)Bidder to provide mandatory spares as per mandatory spares list attached
elsewhere in specification.

19)Bidder to perform tests of C&l items/instruments/systems as per Quality
plans/type test attached in the specification.
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5180/202

N/PS_PEM-MAX

1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION: C&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

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

21)All weather canopy is to be provided for instruments in open to protect the
instrument/electronics from rain/ sunlight etc.

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

23)Diaphragm seal shall be provided with Instruments having contact with
corrosive media.

24)Analysers such as Sodium Analyser and Silica Analyser, etc if applicable,
shall be Multi Channel Type.

25)Bidder to delegate /depute their persons/experts as per
BHEL/owner/consultants’ requirement without any additional cost at site
during commissioning.

26)Bidder must offer general tools and tackles and special calibration
instruments required during start-up, trial run, operation and maintenance
of the system.

27)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.

28)Any part/module of the C&l system which are not listed under
recommended spares shall be deemed as having life expectancy not less
than the expected life of the plant i.e. 30 years.

29)Instrument ranges shall be selected to have the normal reading,
preferably between 50% and 70% of full scale for linear parameters and
70% to 80% for flow measurements. Deviation indicators shall have the
null position at mid-scale. The normal operating parameter shall be
identified with a clear green mark.

30)Important signals to be identified during detailed engineering and same shall
be hardwired to DM plant control room.

31)Bidder’s presence is required for 3 Man days (Excluding travel time) at
EDN Bangalore during FAT of DDCMIS for certifying correctness &
completeness of implementation of Control logic. Intimation to attained
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5180/202Q/RS-PEM-MAX

1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION: C&l

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

FAT shall be informed in 2 days’ advance. All the expenses like boarding,
lodging and travel, Air fare etc. shall be in bidder’s scope.

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