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	BHARAT HEAVY ELECTRICALS LIMITED – HARIDWAR

TURNKEY PROJECT ON AUXILLARY COOLING WATER SYSTEM FOR 800 / 1000 MW TG 

SPECIFICATION NO. :HEEP/TEST-BED/800/CWS,REV.00
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Electrical Machines Test-bed
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1. INTRODUCTION
Turbo-generators and Motors are tested in fully assembled condition at Test-bed, Block-1 as per IEC and IS Standards. The existing Oil & Water Pump-house is capable of meeting the requirement of Cooling water to test upto 500 MW Turbo-generator only..

Maximum capacity of existing water service is 1800 cu m/hr.  Stand-by Pump capacity is 900 cu m/hr.  Cooling tower is rated for uninterrupted cooling of warm water by 7(C at consumption of 1800 cu m/hr. Inlet temperature of cold water is maintained below 36(C in the Summer. Pump section consists of 6 nos. Pumps, each rated for 900 cu m/Hr, head 32 MWC, speed 1450 rpm. Three pumps ( two active + one standby )  are used for hot water pumping & other three pumps (two active + one standby )  are used for cold water pumping


PURPOSE

A new Cooling Water Service System has been envisaged to test Turbo-generator up to 800 MW / 1000 MW. It is proposed to provide Vertical Pumps for pumping cold water from cold water sump up to the various cooler inlets and return water piping from the coolers to the cooling tower along with necessary control & Instrumentation and MIMIC panels to test 800/1000 MW Turbo-generator.

2. SCOPE OF WORK 

(A) SCOPE OF SUPPLY AND SERVICES

Scope of supply is detailed out in clause 3.0 in subsequent pages.

(B) SCOPE OF CIVIL WORK

Engineering, civil work including building construction,  awarding & execution of works contract for civil work and E&C of equipment  (This shall include procurement of misc. items required for civil work) for following:

· Cooling Tower

· Cold well sump

· Pump house building to accommodate water-pump sets, valves, pipings, local control & instrumentation panels for all the Electricals with proper ventilation and illumination

· Foundation for motor and pump sets, pipe supports, main header valve chamber etc.
· Electrical building to accommodate 2 nos.11 KV/415 volts, 1600 Amps. Transformer and 415 volts MCC panel which will include the Incomer, outgoing feeders for pump-motor, cooling tower motor, Valve-motors, control supply etc.

· Required cable trenches for laying of cable within /outside the buildings shall be included in the civil work.

(C) SCOPE OF ELECTRICAL WORK
· Engineering, procurement, awarding & execution of  works contract, E&C of equipment ( This shall include procurement of misc. items required for erection & commissioning ) , supervision of erection & commissioning and proving of All Electricals which includes 11 KV/415 volts Transformer and 415 volts MCC panel i.e Incomer, outgoing feeders for pump-motor, cooling tower  motor, Valve-motors , control supply etc

· Preparation of cable schedule and its layout scheme

· Fan & Lighting work of buildings

(D) SCOPE OF motor-Pump SETS, PIPING WORK & THEIR ACCESSORIES

a) Engineering, procurement, awarding & execution of works contract, E&C (This shall include procurement of misc. items required for erection & commissioning), supervision of erection & commissioning and proving of motor-pump-sets, piping work & all the accessories as per drawings.

b) Layout  drawings for motor- pump sets 

c) Layout drawings for piping to connect cooling tower, cold well sump, pump-house building, and 800/1000 MW test bed.

d) Layout for all the accessories like valves, supports etc

(E) SCOPE OF ENGINEERING SERVICES 
a) Engineering for civil, electrical, pump-sets, piping and accessories etc.

b) Layout arrangement for all equipment 

c) Certified dimension drawings with civil assignments for equipments 

d) Detailed single line diagrams with specification of major components

(F)
SCOPE OF ERECTION, COMMISSIONING & PROVING 
a) Competent staff to be deputed full time during execution of the Project staring from beginning of the project till its proving.

b) Awarding & execution of the works contract (This shall include procurement of misc. items required for erection & commissioning). 

c) Supervision of Erection & commissioning of all equipments supplied by supplier.

d) To train the purchaser's (BHEL, HEEP) personnel at site during commissioning of the equipment.

e) First trial testing shall be performed during testing of 

f) 800/1000 MW TG.

(G)
Supplier to ensure completeness of the work (Any leftout in the above scope of work may be included by suppliers in their offer). 
3.0  SCOPE OF SUPPLY & SERVICES 

	SL.

NO
	EQUIPMENT
	QUANTITY.

	1
	Vertical turbine Pumps with motor including accessories. Capacity 1000 M3/Hr at 50 MWC head
	4 No.s

	2
	600 MM Dia Motor operated Butterfly valves for Cold well pump suction line 
	4 No.s



	3
	450 MM Dia Motor operated Butterfly valves for Cold well pump delivery line
	4 No.s



	4
	450 MM Dia NRVs for Cold well pump delivery line
	4 No.s



	5
	600MM Dia, motor operated Butterfly valve
	10 Nos.



	6
	200MM Dia manual operated sluice valve / gate valve for cooling tower with 6 cells (each cell will have two inlets)
	12 Nos.



	7
	Self cleaning Strainers  Capacity 2000 cu.meter/hour


	02 Nos.

	8


	FRP Induced draft Cooling Tower (with 6 cells)
	1 Unit

	9
	MS fabricated, IS 2062 pipes from plates having thickness as required for the pressure rating with corrosion allowance of 3mm with required fittings 
	1 Lot

	10
	Ms pipes including flexible pipes ( 10 Nos.) to connect TG coolers (openings at top) from existing termination at zero level.
	1 Lot

	11
	Flow meter 

( with provision of Local & Remote indication i.e 4 - 20 mA signal )

· Flow meter for cooling water main header after the pumps (range 2000 cu meter / hour).  Qty 1 No.


	1 Lot



	12
	1600 KVA, 11 / 0.415 V Dry type transformer
	2 Nos.

	13
	11 KV grade , Aluminum conductor XLPE insulated armoured  3* 70  sq. mm cable
	1200 mtrs.

	14
	600 Volts grade , Copper conductor, PVC insulated

armoured  6 * 2.5  sq. mm cable
	1200 mtrs.

	15
	Bus- Duct with copper Bus –Bar ( R Y B N )
	10 mtrs.

	16
	415 V MCC Panel & associated Electrical items including transformer  

· Incomer with 1600A ACB(Motorized & fully withdrawable) .                                                     2 Nos.


· Bus coupler with 1600A ACB(Motorized & 

Fully withdrawable).                                              1 No.        

· 415 V Motor feeders with 300 A.                          5 Nos.
     A SFU & (/( starter (includes 1 spare).                

· Cooling tower motor feeder with.                       7 Nos

63 A SFU & DOL starter ( includes 1 spare)

· 100 KVA transformer feeder.                                2 No.

· Controls supply with 16 A SFU.                              2 No.

· Mimic panels supply feeder with 16A SFU.          2 No.

· Valve motor supply feeders                               12 Nos

· Lighting feeder with 25 A SFU.                             5 Nos.


	 1 Lot

.



	17
	Control & Mimic Panel & associated accessories

(All the pump-motors, fan motors, valve-motors etc. shall be controlled locally as well as from the new Control room).
Control & Indication

· Cold well pump motor start/stop.

· Cooling water fan motor start/stop.

Annunciation

· Cold water pump outlet pressure high alarm.

· Cold well water temperature high alarm.

· Cold well alarm for low or high level.

Metering

· AC Voltmeter & AC Current Meter for each of 2 Incomer and one bus coupler rated for 1600 A/ 415 volts supply.

· AC Voltmeter & AC Current Meter for each of 415 volts Outgoing feeder as per respective rating of Valves, Fans, lighting etc.

Note : Mimic diagram shall be provided to indicate position of Valves, status of pumps and flow etc.


	1 Lot

4 sets

6 sets

4 sets

1 Set

1 Set



	18
	Cables & cable accessories as required
	1 lot



	19
	Instrumentation 

PRESSURE GAUGES

· Pressure gauges for Pump suction

· Pressure gauges for Pump delivery

· Pressure gauges for main header to coolers

· Pressure gauges for return water line from coolers to cooling towers

LEVEL INDICATORS

Level indicator for cold sump water level High/Low

TEMPERATURE INDICATORS
Cold sump water temperature Low/High

TEMPERATURE SCANNERS
8 channel temp. scanner for each motor

	1 lot

4 Nos.

4 Nos.

1 No.

1 No.

2 Nos.

2 Nos.

4 Sets

	20
	15 T  EOT  crane remote operated
	1 Set 



	21
	Heavy duty Drain pump
	4 Nos.

	22
	900 cu meter/hour, 32 MWC Motor-Pump set for existing system to be quoted as an optional
	2 Nos.

	23
	SCOPE OF WORK as per clause 2.0
	

	24
	Spare requirements for the above for two years troublefree operation (to be quoted separately item wise.) 
	


NOTE- The adequacy of the valves and instrumentation to be checked from operation point of view and incorporated in the detailed scheme, to be furnished for approval of BHEL Hardwar.

4.0 TECHNICAL SPECIFICATIONS:

4.1   Site Conditions
4.1.1   L.T  POWER SUPPLY
· Quantity of feeders           
: Two

· Voltage                       

: 415V +/‑ 10%

· Frequency                     
: 50Hz +/‑ 5%

· Phases                        

: 3 phases,4 wire

4.1.2  ENVIRONMENTAL CONDITIONS
· Ambient temperature for equipment design: 45 –  50  Deg.C

· Altitude                      
    :<300 mts. Above Main Sea level

· Max Temperature of outlet water from test bed: 42 - 46 deg C  (assumed)

· Temperature of inlet water to the test bed:  ( minus) 10 deg C from the test  bed outlet temperature)

(With dry bulb and wet bulb temperature of Haridwar in consideration)

· Supplier shall take care of environmental regulation as per guidelines by State Pollution control board and Central pollution control board.

· Supplier shall take care of safety requirements also.

4.1.3 Site location & space requirement for new cooling water service plant 

Supplier shall examine & decide in consultation with BHEL the location of site for its optimum use in testing of 800/1000 MW TG as per space requirements for new cooling water service plant keeping in view of the followings.

· The water head & flow requirements are met for testing of 1000 MW TG at new location situated approximately at 150 meters away from New Pump House.

4.1.4 CONFORMANCE WITH NATIONAL AND INTERNATIONAL STANDARDS
· All equipments, instruments, piping, civil structure etc should confirm to national / international standards. The applicable standards should be mentioned against the specification of every item.

4.1.5 LAY OUT AND LOADING REQUIREMENTS.
· Supplier shall take care of loading requirements of civil structures, equipments etc and submit the layout drawing.

 4.2 TECHNICAL DETAILS 

4.2.1    PUMPS 

	Make of Pumps
	Mather & Platt/ equivalent

	Quantity of Pumps
	4Nos for cold well (2W + 2 SB)

	Type of  pump
	Vertical Turbine type pump

	Head
	50 Mtrs.

	Rated Output 
	1000 Cu.m / Hr. (each pump)

	Liquid handled 
	Water

	Efficiency
	88 %

	Power absorbed( kW)
	154.73

	Recommended drive ( kW)
	200

	Column length(Meters)
	7.33

	Lubrication
	Self

	Speed(rpm)
	1480

	Material Construction
	

	Bowl
	C.I FG 260

	Impeller
	CF 8 M

	Pump sleeve
	CF 8M

	Pump/Head/line shaft
	SS 410

	Line Shaft bearing
	THORDON

	Discharge Head
	CI FG 260

	Column pipes
	MS fabricated

	Motor Stool
	MS

	Packing
	Graphite Asbestos

	Shaft Sealing
	Gland packing

	
	


4.2.2  MOTORS
	Make of Motor
	Crompton /ABB/Kirloskar

	Type of Motor
	L.T.SCIM

	Motor Output in KW
	200 KW

	Quantity
	4

	Motor Voltage at rated  speed 
	415 V  +_ 10% 

	Rated Speed in RPM
	1500

	Full load Current
	325 A

	Stator frequency
	50 Hz + 5%

	Duty
	Continuous – S1

	Type of Enclosure
	TEFC

Conforming to protection IP 55, 45 C ambient, operational altitude up to 1000 meters above sea level

	Type of Mounting
	Vertical

	Insulation Class/ Temp. rise allowed
	Class F/ Class B


4.2.3 VALVES

	Location
	Type of Valve
	Technical details

	Cold well Pump
	Suction line Butterfly Valve
	600 MM, PN6 rated, C.I. Body & disc with SS trims, Motor operated as per BS:5155/IS:13095

	Cold well Pump
	Delivery line Butterfly Valve
	450 MM, PN6 rated, C.I. Body & disc with SS trims, Motor operated as per BS:5155/IS:13095

	Cold well Pump
	Non return valve single door swing check type on pump delivery line
	450mm, PN6 rated, C.I. Body and door with SS trims as per  IS:5312 Part-1

	Valve Chambers
	Butterfly valves
	600 MM,PN6 rated, C.I. Body & disc with SS trims, Motor operated as per BS:5155/IS:13095

	Cooling tower

Inletto cells
	Gate valve

/Sluice valve
	200 MM,PN6 rated, C.I. Body & disc with SS trims, Manually operated as per IS:14846


4.2.4 COOLING TOWERS

	TYPE OF COOLING TOWER
	INDUCED DRAFT

	OVERALL DIMENSIONS( L*W*H) MM
	4000*12000*4550  2 NOS

	HEIGHT OF AIR INLET  MM
	800

	MATERIAL OF LOUVERS
	FRP

	MATERIAL OF TOWER STRUCTURE
	RIGID PVC

	TYPE
	HONEY COMB

	COLOUR
	TRANSPERANT BLUE/BLACK

	COOLING TOWER-NO.OF CELLS
	6

	AUXILARY EQUIPMENTS
	

	1. FAN TYPE
	AXIAL FLOW

	NO.OF FAN
	6

	DIA OF FAN
	2440

	FAN RPM
	470

	NO. OF BLADES/FAN
	6

	MATERIAL OF BLADES
	FRP

	MATERIAL OF HUD
	CAST ALUMINIUM

	FAN SHAFT
	SS 304

	TYPE OF BALANCING
	DYNAMIC

	2. MOTOR
	

	NO. OF MOTOR
	6

	MOTOR HP 
	15

	RPM
	1440

	DRIVE
	REDUCTION GEAR BOX

	MAKE(MOTOR)
	HINDUSTAN (HINDUSTAN “ F’)

	MAKE( GEAR BOX)
	M.M. GEARS/ DEEKAY

	3. DISTRIBUTION PIPING
	

	TYPE 
	FIXED NOZZLE

	MATERIAL
	PVC, NON CLOG

	4.DESIGN PERFORMANCE
	

	SPARY LOSS MAX. %
	0.1

	EVAPORATION LOSS MAX. %
	0.59

	                        5. INLET  PIPE
	“10” NB

	OUTLET PIPE
	“10” NB

	6.HARDWARE
	

	MATERIAL OF BOLT ,NUT AND WASHER
	SS

	WEIGHT OF TOWER WITHOUT WATER-KG
	2000/TOWER

	WEIGHT OF TOWER WITH WATER-KG
	3600/TOWER

	7. CONTACT SURFACE AREA
	30000/TOWER

	L/G RATIO
	1.93




4.2.5
 415 V MOTOR CONTROL CENTRE
· 415V MCC panels shall be of single front, non-draw out, freestanding, floor mounting type. The shall be of compartmentalized design and made of CRCS sheets.

· Totally enclosed, dust & vermin proof enclosure with IP 52 degree of protection.

· It shall have aluminum bus.

· The sheet steel thickness shall be 2.0 mm for front / base/ side and 3.16 mm for load bearing pads.

· This panel shall have Two 415 V, 1600 A,50 KA (1 sec) TPN bus section Coupled by a  415V, 1600 A,50 KA (1 sec) bus coupler, with Manual transfer interlock. 

· The Incomer shall have 1600 amp ACB (motorized and fully withdrawable) and have voltmeter, ammeter with CTs , selector switches and indicating lamps etc.

· The outgoing Pump motor feeders shall be provided with 415V, 300 A SFU’s  & Star/ Delta Motor starter & shall have necessary protection and  indication.

· The outgoing  Cooling tower motor feeders shall be provided with 415V, 63A SFU’s & DOL starter shall have necessary protection and  Indication

· The panel shall have 100 KVA, 415/240 V, dry transformer for control panel supply & Valve motor supplies.

· Suitable terminals for terminating 1600 amp ,3 phase , 4 W supply shall be

provided in the MCC.

4.2.6 CONTROL & MIMIC PANEL

This panel shall be of single front, free standing, and floor mounting type. Totally enclosed, dust & vermin proof enclosure with IP 52 degree of protection.

4.2.7 INSTRUMENTATION 

Pressure, temperature, flow, level, electrical parameter are to be indicated          locally and also in the control room through PC based networking with 

Mimic diagram.

4.3
Engineering considerations
· Cooling tower for uninterrupted cooling of warm water by 10(C at consumption rate of 2000 m3/hr maintaining cold water temperature below 36(C when ambient is in the range of 45-50(C. 

· Max. Pressure drop in TG coolers will be approx. 8 MWC (Meter Water Column). Location of inlet to the Hydrogen cooler top is 8 meter from ground level. Pressure of 2 Kg/sq. cm minimum is required at inlet to Hydrogen water cooler ( at -4.5 M level )

PIPE WORK

Considerations for designing sizes of Pipe lines of new water service plant: 

Supplier shall verify following requirements and confirm the correctness.
· Velocity for hot water and cold water pipes shall be restricted to 2 M/sec for pipe sizes below 200 NB, 2.5 M/sec for sizes above 200 NB.
· Max velocity on the suction side of the pump shall be 1.5 M/sec for direct suction and 1 M/sec for suction through header.

· The thickness of pipe shall be 6 mm for 150 NB pipes, 8 mm for 200, 250, 300 NB pipes and 10 mm for 400, 450 & 600 NB pipes.

· All pipelines to be supplied shall be of fabricated MS steel, working pressure 6 kg/cm2, test pressure 7.2 kg/cm2. Pipe lines to be painted internally & externally with zinc chromate primer paint. Test certificate for

pressure test to be furnished.

5.0     DOCUMENTS

Following Engineering data and documents shall be prepared by Supplier for the cooling water system of Test-bed, Block-I to complete the entire project, which includes engineering. Civil work, supply, erection, installation & commissioning and proving on full load condition of Cooling water system on turn key basis.
5.10 Detailed civil structure drawing/ layout drawing and certified dimension drawing with civil assignment for 

· Cooling tower

· Cold well sump

· Pump House 

· Electrical building for 11kv/415 volts transformer, MCC panel etc.

5.20 Detailed Layout drawing and certified dimension drawing with civil assignment for

· Water pump set

· Valves

· Piping scheme etc.

5.30       Detailed single line diagram of Cooling Water system with    

      Specification of major components. 

5.40 Layout /schematic/control drawing of Electricals as per following

· Single line diagram of MCC panel ( Power scheme )

· Annunciation & protection panel

· Control schemes of motor pump set, fan motor and valves motor etc.

· Cable schedule for all above 

· Layout drawing of all Electrical of MCC panel including Incomer transformer 11 KV / 415 volts.

· Layout diagram for  control & instrumentation panel

5.50 List of vendors with detail addresses (postal addresses, e- mail ,fax number & telephone number etc.) for approval for all bought items & spares.

5.60 Operation & maintenance manual with catalog and test certificates of  

           equipments. 

5.70
Approved scheme of cooling water system for 800/1000 MW TG for our approval.

5.80 5 sets of each of above documents shall be furnished by the Supplier.

5.90 All catalogs & technical details given by Vendor shall be furnished.

6.0 GUARANTEE

a) Guarantee for healthy functioning of the Cooling Water System for 800/1000 MW TG Project shall be provided for a period of 24 months after commissioning & Proving of complete system. In this period, Supplier to provide all the necessary services (including deputation of Supplier expert) & spares free of cost for any kind of trouble-shooting during operation of the offered system.

b) Supplier shall furnish test and guarantee certificates of all bought items to HEEP, BHEL.

c) During guarantee period, as and when there is requirement of ISG experts against any irregularities reported in the system, persons shall reach HEEP Work place within 3 days. ISG shall organize for the Vendor's visit, if needed, during their stay at HEEP.

d) Supplier shall pay at least 8 visits each for a minimum 1 week period free of cost for their services (including deputation of experts) as and when required during guarantee period.

7.0 PROJECT SCHEDULING

Project completion schedule to be furnished by Supplier along with the offer and shall be got approved by HEEP. The Project is to be completed by Noveber,2006,
8.0 GENERAL TERMS & CONDITION

8.11 Before quote, Supplier along with other Vendors is requested to visit the site, understand the technical requirements in detail, site conditions, space availability and other requirements. ISG is required to ensure complete understanding of technical requirements and site conditions.

8.12 Supplier shall complete the entire job for the cooling water system of Test-bed, Block-I, as per this specification on turnkey basis.

8.13 Supplier shall obtain approval for scheme for complete cooling water system to test 800/1000 MW TG from PEM group.
8.14 Supplier shall obtain final approval for each item before issue of Purchase order / awarding of works contract by them.

8.15 Any material / or component not foreseen till the stage  (completion & approval of Technical specifications by ISG for Cooling water system 800/1000 MW TG), but which are necessary for the implementation, satisfactory & trouble free operation of the system and its accessories shall be responsibility of the Supplier to fulfill them as per Project schedule without any extra cost. .

8.16 Supplier shall train Testing staff at site during commissioning of the Project. Supplier shall arrange training of Testing staff at Supplier's works for operation & maintenance aspects of water pumps, cooling tower and accessories.

8.17 Supplier shall carry out inspection of all bought out items at vendor’s works as well as on receipt at HEEP, HARDWAR.

8.18 Supplier shall quote for comprehensive Annual Maintenance Contract (AMC) for complete Auxiliary Cooling Water System for three years. 
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