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Annex 1
TECHNICAL SPECIFICATION, scope of supply 
and scope chart

1.0 Description of contract

1.1
Description of Contract

The design criteria and the required features of the turbo alternator set are given hereunder. 

12.0 MW( Net) machine running in two different modes 









Mode 









    MW

No. of  turbo alternator sets
No.
1
1
Turbine type

Inlet Steam Parameters:
-
Pressure
Kg/cm2a
80 +/-1

-
Temperature
oC
515+/-5

-
Inlet flow
tph
128.5



Flow:
-
Normal flow
tph
128.5

-
Minimum flow
tph
65

-
Maximum flow
tph
130


MP Extraction: (Internally controlled)
-
Pressure
kg/cm2 (a)
 15+0.5

-
Temperature
oC



Cooling water temperature:
-
Inlet
oC
32

-
Outlet
oC
40


Alternator parameters:
-
Maximum continuous rating
MW



MVA


-
Voltage
kV
 11+10%

-
Frequency
Hz
  50+5%

-
Rated power factor

0.8

.

The TA to operate on Island, synchronising with existing TA sets and grid.

JOL has selected the following parameters as a specification for the proposed turbo alternator set.




2.2.4
Electrical
Power supply for motors:

Upto and including 200 kW rating
415 V + 10%, 50 Hz +5%, 3 phase 
Below 0.25 kW

-Non-Critical
220 V+10%,50 Hz+5%, 
single phase
-Critical                              415 V+10%, 50 Hz + 5%, 3Phase

Control Voltage for motor control
220 V +10%, 50 Hz+5%,AC
centres and circuit breakers

Control voltage for instruments
220/110 VAC, 50 Hz, AC 24 V
DC
 

(415 V +10% supply to be 
 

stepped down to 240/110/24 V)

Power supply for field instruments
& DCS
220 V AC, 50 Hz

Control voltage for instruments
24 V DC

Voltage for power sockets and
220 V + 10%, 50 Hz +5%, AC, 
illumination
single phase

Voltage for power supply
415 V + 10%, 50 Hz + 5%, to converters
3 phase

Voltage for integral motors 
415 V, 50 Hz, 3 phase
supplied along with equipment

Design ambient for electrical
equipment
50oC



2.3
Instrumentation

Type of Instruments
Control valves – Pneumatic type 



(HART protocol), 2-wire system 
 

wherever possible

Level of instrumentation
to suit plant operation from a
 

distributed control system (DCS)

3.0
APPLICABLE ACTS AND REGULATIONS

3.1
General

The Equipment covered by these specifications shall be designed, manufactured and tested in accordance with the latest relevant standards and codes of practice, namely International Electro-Technical Commission (IEC), British Standards (BS) or Bureau of Indian Standards (BIS), as applicable.  

Alternator, all electrical parts and the protective system shall satisfy the requirements of the Chief Electrical Inspector of Government of Uttar Pradesh and ERC.

The radiographic inspection and other non-destructive testing of welded joints in the manufacturer’s works shall be as required in accordance with DIN/ASME/CE.

All statutory clearances/ approvals (except from IBR for equipment under supply) including from Pollution Control Board, CEA, Electrical Inspectorate, Controller of Explosives, TAC, etc. shall be under JOL scope However, necessary supporting technical documentation related to Vendor supply will be furnished by Vendor Limited. 

APPENDIX – 3

PERFORMANCE GUARANTEE

Performance Guarantee and Parameters

	DESCRIPTION
  
	Unit
 

	
	
	

	INLET STEAM  
	 
	 

	  - PRESSURE
	kg/cm²(a)
	80 +/-1

	  - TEMPERATURE
	°C
	515+/-5

	  - FLOW
	tph
	128.5

	EXTRACTION # 1
	 
	

	  - PRESSURE
	kg/cm²(a)
	15+/-0.5

	  - TEMPERATURE
	°C
	

	  - FLOW
	tph
	128.5

	EXHAUST
	 
	N A 

	  - PRESSURE
	ata
	

	  - TEMPERATURE
	°C
	

	  - FLOW
	tph
	

	GLAND LEAKAGE
	tph
	

	POWER GENERATION
	MW
	

	SPECIFIC STEAM CONSUMPTION
	kg/kW
	


Note: 

Extraction is suitable to be operated between 0 to 130 TPH

4.0
SCOPE OF SUPPLY 

Vendors shall supply the following equipment but not limited to: 

4.1
Vendors Scope

Design, manufacture and supply of the following: 


Turbine System

· Turbine

· Gear box – 1. 3 service factor 
· Separate coupling guards for gear shaft

· Base plate and foundation bolts

· Emergency trip valve and inlet control valves 

· MP extraction - control, QCNRV, relief valves with manual iso-lating valves silencers as loose supply

· QCNRV’s  shall be of Pneumatic Type

· Internally controlled MP extraction

· Motorised barring gear with manual barring facility. Turning gear arrangement shall be integral and installed directly to gear box shaft

· Mat type Insulation with cementing

· Steam, water and auxiliary pipe work within the terminal points

· MP steam extraction flow meter (FLOW NOZZLE)

· Prime coat of paint

· PRDS shall be provided as loose supply for Gland sealing steam. 


Lubrication and Control Oil Systems

· Oil tank with vapour extractor

· Overhead (OH) oil tank

· Control Oil System.

· Oil coolers – Duplex

· Main oil pump – Shaft Driven 

· Auxiliary oil pump - electric driven (AC)

· 30 % Emergency oil pump - electric driven (DC) with DC motor and DC starter

· One (1) oil exhauster vapour fan

· Local pressure gauges at the suction of MOP 

· Oil filters – Duplex

· Lube oil filter – Differential pressure switches

· Oil centrifuge

· Oil piping after lube oil filter & overhead tank shall be SS

· Oil accumulators

· Oil gauge glass– reflex type

· Any other accessories



Piping (with in the battery Limit)

· Pipes and valves integral to the turbo set.

Drains at base level of the respective equipment.

Auxiliary steam at inlet to ejectors and gland sealing system at required pressure and temperature (PRDS as loose supply)

· Cooling water at respective flanges of consumers 

· Instrument and compressed air after one point upto 1 m inside TA building 

· Steam, water and auxiliary pipe work within the terminal points 
All steam piping, stress analysis and anchor support shall be done by Jubilant and certification by Vendor
Alternator and Electrical System

· Alternator four pole 

· Neutral star point connection cubicle with CTs

· 3 sets of PTs (one for AVR, one for protection and third for metering)

· Potential transformers (PT), lightning arrestor & surge capacitor (LASC)

· TA to be designed for an ambient temperature of 50oC

· Neutral grounding resistor with 11 kV motorised isolator 

· Excitation systems with automatic voltage regulator (Digital)

· Control and relay panel for alternator protection, metering and control including wiring from CTs & PTs

· Top mounted air cooler for Alternator

· Terminal box should be suitable for termination of 6 x 3C x300 sqmm 11KV (UE) XLPE cables. (XLPE Cables shall be in JOL scope)

· XLPE cable shall be connected from Star Point to NGR panel. (XLPE Cables shall be in JOL scope)

· The following panels to be provided by Vendor
· LAVT, NGR, GRP, metering and synchronising, AVR (GOV, vibration, EOP starter) 
· Local push button station

· Alternator stator & rotor, exciter stator and rotor to be provided with `Class F’ insulation and temperature rise limited to `Class B’ for an ambient of 50oC

· Alternator design to be for 50oC ambient and cooling water inlet of 34oC

· NDE (non-drive end) side end shield mounted bearing to be of insulated type.

· Interconnecting Control cabling from local instruments to local Junction Box.

· 16 points temperature scanner

· Indicative location drawing for MCC room for convenient O&M

· Multifunctional relay, with spare CT and PT to be mounted and wired instead of loose supply

· Auto synchronising provision for seven breakers. 

· Two (2) sets of df/dt with under frequency for load shedding 

· All AC/DC motors required for TA operation including integral motors, MOV and EOP, motors.


Instrumentation and Control System

· Woodward/GE Electronic Governor

· Speed and extraction pressure control systems

Turbine safety devices

· Field instruments (including control valves and actuators)

· Local instruments

· Flow measuring instruments for inlet steam (flow nozzle type), extraction (flow nozzle type)  

· Turbo supervisory instruments (Vibration Monitor system, VC 6000 Model)

· Control valves shall be with electro-pneumatic smart positioner (EPVP) with position feed back. 

· Temperature elements with head mounted transmitter on main steam, for all temperature elements, independent temperature monitors 

· Local gauges

· Temperature elements with head mounted temperature transmitters providing 4-20 mA output except for all turbine instruments and bearing temperature measurements

· Turbine bearing temperature RTDs with transmitter of 4 –20 mA facility to JOL provided DCS

· All cable upto local junction boxes.

· Junction Box

· 4-20 mA signal proportional to kW from GCP

· Separate centralised marshalling boxes for analog and digital signals

· All signal power and control cables upto local junction box


General

· Painting- only Primer

· Specification for flush oil/first fill oil to be furnished by vendor. 

· Thermal insulation of turbine. 

· Certification of Stress analysis of the piping upto anchor points 
· Thermal insulation & cladding – skin temperature as per IS

· Primary and secondary supports of all HP, MP and all other steam piping, condensate, cooling water compressed air and any other piping under VENDOR’s scope as per battery limit

· All steam piping and steam valves to be IBR certified wherever applicable.

EXCLUSIONS

The following equipment / services are not included in Vendor Limited’s scope of work

4.1. Soil investigation, site survey, site leveling, grading and piling work. 

4.2. All civil works including construction of turbine building, control/ electrical building, any other buildings, all foundations, cable trenches, pipe pedestals etc. including design/ drawings for the same

4.3. Any modifications/ dismantling/ revamping of existing system/ building/permanent- temporary supporting structures/ piping etc.

4.4. Construction of any roads – approach road within the plant area

4.5. Any rails/platforms/walkways, ladders, provision for approach for equipment etc.

4.6. Complete boiler package including its fuel handling system, stack 

4.7. Raw Water System, water pre-treatment, DM water plant including pumps, piping, tanks etc 

4.8. All piping including valves, instrumentation, hangers and supports for the same beyond terminals points including mating flanges, 

4.9. Steam turbine bypass system 

4.10. Transformer, cabling, beyond terminals points (Field Junction Boxes)

4.11. UPS, 110V DC battery system, 415 V / 215 V AC  and distribution system

4.12. All HT and LT power cabling including bus duct / XLPE cabling.

4.13. Instrument & control cabling beyond terminal points.

4.14. Plant control and monitoring system (DCS)

4.15. First fill and Oil for flushing

4.16. Power evacuation system.

4.17. Air conditioning and ventilation systems

4.18. EOT cranes/ hoists and erection of all equipment’s.

4.19. Jubilant shall provide a space for the storage and during unloading of the same Vendor Erection Engineer shall be available at site to note the short supply of the any item.

4.20. Effluent treatment Plant.

4.21. Compressed air system including air dryers, air receivers etc.

4.22. Fire fighting system including FW tank, pumps, hydrant network, fire tenders, fire extinguishers, Fire sealing for panels/ fire barrier etc.

4.23. Supply of all utilities including , cooling water, compressed air, Nitrogen, Chemicals, additives, lubricants, auxiliary power

4.24. Construction water and power

4.25. Heaters, De-aerator and BFW Pumps.

4.26. All statutory clearances/ approvals (except from IBR for equipment under supply) including from Pollution Control Board, CEA, Electrical Inspectorate, Controller of Explosives, TAC, etc. However, necessary supporting technical documentation related to Vendor supply will be furnished by Vendor Limited. 

4.27. Any equipment, materials, services not specifically mentioned as being included in this offer.

4.28. Construction of workshop, store, laboratory, administrative office including equipment/ instruments thereof.

4.29. Battery & Charger, Switch Gear including generator circuit breaker. 

4.30. Earth pits / ACDB / DCDB

4.31. Operation and maintenance of plant.

5.0
CONSTRUCTION FEATURES oF TURBO ALTERNATOR AND ITS AUXILIARIES

5.1
Turbine System

5.1.1
Turbine

Turbine shall be of axial flow multistage type, adopting a combination of impulse and reaction blading with horizontally split casing. 

5.1.2
Rotor

Turbine rotor shall be machined from solid alloy steel forging with discs at high-pressure end formed integrally with shaft.   

Rotor shall be statically and dynamically balanced and tested to an overspeed of at least 15% above rated speed, at manufacturer's works.

5.1.3
Blading 

Blading shall be of MO-13% Cr Stainless Steel to resist deterioration by pitting, corrosion, erosion, fatigue and creep.  Method of fixing the blades to the rotor shall be inverted Tee root or FURR tree root. 

5.1.4
Bearings

Bearings shall be of white metal lined shell type and suitably designed to ensure stable operation.  Thrust bearing shall be of multi-segment tilting pad type or an equivalent type capable of absorbing both forward and reverse thrusts.

Bearings shall be provided with vibration detection probes, thermometers and visible indication for return oil flow.

5.1.5
Stop and Emergency Valve

Turbine shall be provided with a hydraulically operated quick closing stop and emergency valve. A strainer shall be included to prevent foreign matter entering turbine. 

5.1.7
Overspeed Trip and Testing Device

An emergency overspeed trip independent of main governor shall be provided.    In addition, overspeed trip mechanism shall have the special feature for manual testing of trip mechanism on normal running, to ensure soundness of mechanism, without tripping the set.

5.1.8
Barring Gear

Electric AC motor driven barring gear shall be provided and shall incorporate a suitable provision for automatic disengage on increase in turbine speed with steam admission.  Emergency manual barring facilities shall also be provided.

5.1.9
Steam Extraction Systems 

Extraction steam systems of turbine shall be complete with necessary control valve, quick closing non-return valve, relief valve and motorised isolating valve. Extraction steam lines shall also be provided with 30% pneumatic atmospheric vent valves with silencers for remote operation in case of excessive extraction steam pressure and shall be hooked up to turbine control system.

5.1.10
Gland Sealing System

For sealing turbine gland, necessary steam line along with pressure reducing station consisting of control valve, isolating valves and bypass valve shall be provided and steam shall be drawn from main inlet HP steam.

5.1.11
Base plate and Foundation Bolts

Fabricated base frame shall be provided to carry turbine, gearbox. Plate for  alternator ,alternator exciter as appropriate to the design.  Concrete foundations shall be provided by JOL under a separate contract but VENDOR shall be required to furnish full details of static and dynamic loadings imposed on foundations under all operational conditions.

Scope of supply shall also include complete set of foundation bolts required for turbo alternator set, its accessories and connected system.

5.1.12
Thermal Insulation

Turbine casings, all steam lines and all other items at high temperature within the terminal points shall be covered with a sufficient thickness of insulation for heat conservation and personal safety and comfort.  
5.1.13
Gear Box

Heavy - duty gearbox shall be provided and it shall be designed for service factor 1.3. Motorized Turning gear with auto engage and auto disengage. 4 Resistance thermometers wired to terminal box. 4 nos. RTD’s for bearing temperature (duplex). Flanges for coupling guard on pinion. Separate coupling guard for gear shaft. Flanged (rigid) coupling between gear unit and generator. Flexible coupling between turbine and gear unit.

5.2
Lubrication and Control Oil System

5.2.1
Oil Tank

A main oil tank of adequate capacity shall be provided complete with filling and return oil strainers, level indicator, inlet, outlet and drain connections and an atmospheric vent/oil vapour extraction system. VENDOR shall also supply an overhead emergency oil tank of adequate capacity, along with piping, valves and fittings.

5.2.2
Oil Coolers

Oil system shall also include two (2) full capacity oil coolers with one (1) running and another stand-by. 

5.2.3
Oil Filter (Duplex)

One (1) duplex oil filter each for control oil and lubricating oil, (each filter of 100% capacity), with facilities for filter changeover and cleaning on-line shall be provided.   Filter shall be provided with indicator to know the extent of choking.

5.2.4
Main Oil Pump

Turbine shall have shaft driven pump main oil pump for supplying high-pressure oil to turbine control system and also lubricating oil to turbine and alternator bearings. An accumulator shall also be included in control oil system.

5.2.5
Auxiliary Oil Pump

Oil system shall have one (1) electric motor driven (AC) stand-by pump, capable of meeting the entire requirement of oil system.

5.2.6
Emergency Oil Pump

Emergency oil pump shall be provided to ensure an adequate oil supply for bearing cooling purposes, when the set is shut down and when there is no AC power supply.  Pump shall be driven by a DC motor for which power supply shall be affected from the 220 V (nominal) station battery system.  Pump shall be capable of supplying sufficient oil to bearings to permit the set to run down to standstill safely under emergency conditions. 

5.2.8
Oil Centrifuge

A motor driven centrifugal oil separator with self-contained heater shall be supplied. 

5.2.9
Oil Piping

Scope of supply includes entire oil piping system and the same shall be of carbon steel for all piping down stream of filters, SS 304 for all piping upstream of lube oil filters and all return oil lines from individual bearings shall be CS.

5.2.10
First Fill of Turbine Oil

VENDOR to provide specification and flushing Oil for first fill/flush oil. First oil fill and flushing is in JOL scope. 

5.2.11
Accessories

Oil system shall also include pressure regulator, filters, relief valves, pressure indicators and other accessories.

5.4
Alternator and Electrical System

5.4.1
Alternator

Alternator shall be constructed in accordance with relevant IEC/BIS standards and best modern practice employing best quality materials, workmanship and finish throughout.

Alternator shall be of cylindrical rotor design, rated for continuous operation with terminal conditions of 11 kV, 3 phase, 50 Hz, 0.8 lagging power factor at an ambient temperature of 50oC.  

Stator windings shall be basically designed for star connection with all the six ends brought out separately with suitable terminals.  Winding insulation of stator, rotor, exciter stator & rotor shall conform to Class F, with Class B temperature rise.

Following loose items shall form part of the scope of supply for turbo alternator set:

· AVR, CT and PT to be suitably mounted at site on alternator line terminals.

· The above units shall be housed in a separate cubicle connected to alternator bus bars.

· Six (6) differential CTs – Three (3) to be mounted on alternator terminals and three (3) to be mounted on switchgear terminals shall be of PS class.

· Lightning arrestor and surge capacitor in LAPT panel.

· Six (6) CTs for metering and protection three (3) for metering with 0.2 accuracy and 15 VA burden, for protection, three (3) CTs of appropriate ratio with P10 class).

· One (1) protection CT of suitable ratio with P 10 for neutral side after star connection.

Alternator shall be connected to a bus duct to be supplied by Jubilant. 

Neutral side cubicle containing star point is to be offered separately with bus duct connected to alternator terminal.

Alternator shall be air-cooled, closed circuit, complete with water heat exchangers mounted separately in a chamber and circulating fans mounted on the rotor shaft, the details of which shall be furnished by VENDOR.  Degree of protection shall be IP 54. 

Non-drive side and shield bearings of the Alternator shall be suitably insulated and shaft shall be earthed through shaft earth brush.

Alternator shall be fitted with resistance type temperature detectors for measurement of stator winding temperatures, bearing temperatures and air temperature before and after air cooler elements.

5.4.2
Excitation System

Excitation system shall be of brushless type employing a rotating armature AC exciter and shaft mounted diode assembly with permanent magnet generator. 

5.4.3
Automatic Voltage Regulator (AVR)

A static solid-state digital automatic voltage regulator shall be supplied with Alternator. Accuracy of the AVR shall be such that voltage is controlled within +0.5% from no-load to full load at rated power factor.

Facility to have manual control of the field and smooth change over from manual to auto mode shall be provided.

5.4.4
Neutral Grounding Resistor

A neutral grounding resistor shall be supplied for Alternator comprising punched stainless steel grid resistor in a sheet steel enclosure having a degree of protection IP 33.  It shall have suitable resistance value to limit current to 100 amperes and shall be rated for 30 seconds and with a motorised 11 kV isolator to earth terminal.

5.4.6
Electrical Control Panel

VENDOR shall include a separate control panel to house protective relays, meters and suitable controls, as specified below:

5.4.6.1
Relay Panel for Protection of Turbo alternator 

Relay panel, under the scope of supply, shall have the following protective relays and electronic timers, but not limited to:


Protective Relays

· Differential protection

· Detection of under voltage 

· Over current protection with voltage restraint

· Over voltage protection

· Protection against loss of excitation

· Protection against under frequency/over frequency 

· Backup Impedance Relay

· Protection against negative sequence currents

· Protection against reverse power

· Low forward power

· Supervision of healthiness of fuses for protection of PTs and AVR PTs and metering PTs - (3 sets)

· Auto Synchronisation check relay with associated guard relays

· High speed tripping relays  (For both Turbine and Alternator) 

· Sensitive earth fault protection relay

· Auxiliary relay for contact multiplication of Alternator circuit breaker

· Trip coil supervision relays for master trip relays 

· Rotor earth fault relay (2 stage)

· 100% stator earth fault relay

· Over fluxing 

· Auxiliary relays for contact multiplication of auto synchroniser 

· Auto/manual synchronising facilities with all accessories for parallel operation with TA sets and grid

· Df/Dt relay

· Check Synchronisation relay

Note:
Trip supply voltage for relay shall be 110 V DC

5.4.6.2
Metering and Control Panel

Metering and control panel shall have meters/control switches/push buttons/signal lamps/annunciation equipment as detailed below:


Meters

· One (1) Voltmeter for indication of alternator voltage with selector switch

· One (1) Voltmeter with selector switch for grid supply

· One (1) Null voltmeter for indication of matching of auto and manual channels

· Three (3) Ammeters for indication of alternator stator current

· One (1) DC ammeter for indication of alternator field current

· One (1) Megawatt meter suitable for reading 3 phase power of alternator

· One (1) MVAR meter suitable for reading 3 phase Reactive power

· One (1) Power factor meter along with auxiliary VT

· One (1) Digital frequency meter for alternator

· One (1) Frequency meter for grid supply

· One (1) MVARH meter Part Of SOCOMEC TVM

· One (1) Digital kWh meter (SOCOMEC make) with 0.2 accuracy class with maximum demand indicators registering over 1/2 hour periods

· One (1) Digital kVAh meter (SOCOMEC make) with 0.2 accuracy class with maximum demand indicators registering over 1/2 hour periods

· One (1) Synchroscope for auto/manual synchronising

· A transducer shall be provided in addition to the indicators for the above for monitoring/trend of the parameters measured in JOL's DCS. The output signal of the transducer shall be 4 - 20 mA DC

· Check synchronisation indicator


Control Switches

· One (1) Alternator C.B with trip, close, switch with spring return to neutral

· One (1) key type for synchronising

· One (1) governor control motor (Speed Raise/ Lower)

· Alternator voltage Increase/Decrease switches

· Exciter field breaker On/Off

· One (1) emergency tripping of Alternator through PB

· Auto/Manual operation selection

· Auto synchroniser switch

· Auto power controller

· One (1) reset

· Six (6) load shedding PBs

· Neutral isolator operation ON/OFF PB

5.4.6.3
Signal lamps 

Signal lamps of LED type shall be provided in control panel, for indication of the following functions:

· Alternator breaker ON (Red)

· Alternator breaker OFF (Green)

Alternator breaker auto trip (Yellow)

· Exciter field breaker ON (Red)

· Exciter field breaker OFF (Green)

· Indication of auto regulation (White)

· Indication of manual regulation (White)

· Indication for check synchronising

· Trip circuit healthy lamp

· Mimic diagram

· Neutral isolator ON/OFF indication

Note :  All signal lamps shall be rated 220 V, DC

5.4.6.4
Digital Temperature Scanner

A sixteen (16)-point digital temperature scanner with temperature range from zero to 150oC shall be provided for Alternator winding/core cooling air/bearing.  The scanner shall have additional feature of transmitting the input signals through RS 485 communication port on Modbus RTU protocol to the DCS.

5.4.6.5
Annunciation equipment

To be located in the TG control room.

Main annunciation shall be provided in the DCS.  However, field switches for alarms shall be provided for the following abnormal conditions, but not limited to:

· High air temperature in Alternator, before or after coolers (Derived in JOL DCS)

· High temperature in Alternator windings(Derived in JOL DCS)

· High Alternator bearing temperature(Derived in JOL DCS)

· Alternator circuit breaker open(Derived in JOL DCS)

· Alternator neutral grounding for abnormal condition(Derived in JOL DCS)

· Alternator excitation fault(Derived in JOL DCS)

· Any other alarm condition unique to the design 

5.4.7
Electrical

All electric motors of high efficiency shall be supplied by VENDOR conforming to specifications. VENDOR shall supply necessary coupling halves for motors, along with half couplings of equipment and foundation bolts for equipment/motor under supply.

Electrical switchgear with motor starters (MCC) shall be supplied and installed by JOL. Necessary pressure switches flow switches, limit switches, interlocking equipment etc. required for safe operation of the set shall be included by VENDOR. Local PB stations shall also be supplied.

5.5
Instrumentation

5.5.1
General

All the instruments shall be of proven design and shall be of a high degree of reliability.

Instruments shall be of state of art technology and be of the latest design.

They shall be of SMART version with Hart protocol.

Revamped/retrofitted components are not acceptable.

The instruments selected shall be the best suited to the process application for which they are used.

Control valves shall be properly sized to handle the flow and the metallurgy shall be suitable for the process conditions in which it is installed.  They shall have pneumatic valve positioners.

All HIC valves shall have position indicators for feed back in system.

All motorised on-off valves shall have end position switches to monitor the open/close position.

All field instruments, control and on-off valves

All controls shall be from DCS and DCS is in JOL’s scope of supply.

It is VENDOR’s responsibility to provide control and safety logics for implementation in JOL’s DCS. 

For any speciality instrument, specific to VENDOR’s Equipment, which is not part of the VENDOR list, prior approval is to be obtained before ordering.

All field instruments shall be in VENDOR’s scope.  VENDOR shall attach a list of instruments under his scope including make, type, etc.

All field analog signals to DCS shall be 4-20 mA.

Analog outputs from system shall be 4-20 mA

Field and MCC digital input shall be interrogated by 24 V DC from system. MCC digital output from system shall be rated for 220 VAC, 5A.  

All field transmitters will be of 2 wire type; wherever necessary, 4 wire transmitters shall be powered by 220 V AC from UPS (in JOL scope).

VENDOR shall give approximate I/O count for the instrumentation, it offers.  Actual count can be decided during detailed engineering.

All instruments shall be offered from the approved vendor’s list by JOL. Deviation, if any shall be only with prior approval of JOL

Temperature and pressure gauges at inlet and outlet of cooling water lines of surface condenser, oil cooler, air cooler and C E P discharge and ejectors.

Local gauges are to be provided as necessary (Temperature, pressure gauges are to be provided at condenser cooling water, oil cooler, air cooler, condensate extraction pumps etc.).

Inputs to DCS shall be so selected by VENDOR to offer suitability of trending and computation of alarm in DCS.

Turbine control parameters that are available in the Turbosupervisory panels shall have necessary connectivity to the DCS. 

The philosophy of operation and control of turbo alternator set shall be based on co-ordination of all plant items from a Central Control Room.

JOL plans to install Distributed Control System (DCS) for monitoring controls and execution of turbine logics.  DCS is excluded from the scope of supply.  However, necessary field instruments shall be included in the scope of supply, suitable for DCS operation.

Electronic transmitters of smart type shall be provided, except for turbine bearing temperature measurement.  All RTD and thermocouple temperature elements shall be provided with a 2 wire, 4 - 20 mA DC transmitter.

For flow instrumentation, temperature and pressure compensation as applicable shall be part of JOL DCS.

Two (2) wire signal transmission with a signalling range of 4 to 20 mA DC is to be adopted between field and control room instrumentation.  Control and monitoring shall be capable of accepting transmitter outputs without requiring external signal conditioning.

5.5.2
Measurements

Turbine instrumentation shall cover following:

· Measurement of pressure and temperature shall be available for inlet steam, extraction I steam, oil .
· Flow meter shall be provided for inlet steam, extraction  steam.  
· All instruments provided for measuring vibration, rotor axial displacement etc. shall be mounted in turbine  supervisory panel.  However, indication of the above parameters in the DCS is to be provided for trending and recording.  These indications shall be provided through 4 - 20 mA DC isolated signals for vibration, speed, axial displacement 

· Oil pressures before and after oil filter, lubricating oil pressure and temperature at last bearing, control oil pressure indication in local

· Direct interface with JOL DCS - Bearing temperature of all the turbine, GB and Alternator bearings, Lube & control oil header  Pressure, Steam Pressure & temperator, flow. 

5.5.3
Trip Features

Trip features of set shall include the following, but not limited to:

· Manual tripping:
-
Adjacent to machine
-
From control room

· By alternator protective devices

· Low lubricating oil pressure

· Low control oil pressure

· Rotor axial displacement

· Bearing vibration (Shaft vibration, X-Y Probe)

· High bearing temperature of turbine/alternator

· Overspeed

· High air temperature in alternator, before or after coolers 

· High temperature in alternator windings

· Operation of differential relay, stator earth fault relay, rotor earth fault relay, REF relay.

· Loss of field

· Any other trip conditions unique to the design offered

· Live steam temp low low

· Live steam temp high high

· Live Steam pressure low low

5.5.4
Annunciators and Alarms

Necessary field instrumentation for annunciation and alarms for main functions, including the above tripping functions. (Trip Annunciator first come hold type) Solid state 16 channel  annunciation facia for alternator with first out facility.  Hooter for faults recommended for tripping.  Alarm bell for faults not recommended for tripping. Three push buttons for hooter cancel, reset and lamp test shall be provided.  Alarm shall also be provided for the following:

· Detection of under voltage 

· Over current protection with voltage restraint

· Over voltage protection

· Protection against loss of excitation

· Protection against under frequency

· Extraction  pressure – High/Low

· Condenser vacuum – Low

· Inlet steam temperature – Low and High

· Condensate conductivity – High

· Wheel chamber pressure – High

· Oil tank level – High & Low

· Overhead tank level – Low

· Neutral grounding – Open

· Rotor earth fault

· AVR failure 

· Other annunciations/alarms as applicable to the design

5.5.6
Local Instruments

VENDOR shall include locally installed instruments with accessories for indication of pressure, temperature etc., at various points on steam, oil and condensate lines etc.  Details of the local instruments shall be furnished in respective schedules.

5.6.1
Speed Control System

Speed governor shall be of electronic type (Woodward), most appropriate to the proposed turbo alternator set and shall automatically control the speed of turbine. Governor shall be of high accuracy and with a high speed of response and shall operate in conjunction with other controls appropriate to Alternator without any hunting, under all conditions of load and steam throughput.  In the event of load rejection, governor shall respond to control speed before operation of overspeed trip.  Load limiter shall also be incorporated. Adequate repeat signals should be available for DCS indication/control.

5.6.2
Extraction  Pressure Control System

An automatic electronic pressure control system of proven type shall be provided appropriately on turbine to maintain a controlled pressure (internal control) in the Extraction I steam system at all steam flows and with sudden changes in demand.

The pressure control equipment shall be capable of adjustment over following ranges:

Nominal
kg/cm2 (a)
15
Range
kg/cm2 (a)
+ 0.5

5.6.4
Other Control Systems

In addition to above control systems, turbo alternator shall also be provided with  gland steam pressure control and any other control systems considered as necessary by VENDOR.

5.6.5
Turbine Operation


Independent Operation
System frequency shall be maintained by the speed control characteristic of the governing system, simultaneously controlling extraction pressures. 


Parallel Operation with State Electricity Grid / Existing TA Sets 

TA set paralleling with existing TA set.  It is essential to put the system in VAR control mode to enable the TA set to run with existing TA set frequency. Input/outputs required to be interface to DCS for this purpose shall be included by VENDOR
Note:
VENDOR shall include necessary control systems

5.6.6
Special Tools

A set of special tools, accessories and equipment required for installation and maintenance of turbo alternator set and its auxiliaries shall be supplied. 

5.6.7
Start-up and Commissioning Spares

VENDOR shall provide free of cost to JOL all Spare Parts that may require replacement at the time of Start-up and Commissioning of Equipment.

5.6.8
Recommended Spares

Part of Separate Contract. 

5.7
Technical Schedule

	Description
	Unit
	VENDOR

	Dimension and Weights 
	
	

	Overall Dimension
	
	

	Weights:
	
	

	Turbine:
	
	

	- Casing
	t
	

	- Rotor
	t
	

	- Base plate
	t
	

	- Integral piping
	t
	

	- Lubrication system
	t
	

	- Gear box unit
	
	

	Alternator complete:
	
	

	- Stator
	T
	

	- Rotor
	T
	

	- Base frame
	T
	

	- Air coolers
	T
	

	Heaviest single lift for selection of crane
	T
	

	Required crane hook height from operating floor 
	M
	

	Turbine
	
	

	Model
	
	

	Type
	ST-3
	

	Casing design pressure
	kg/cm2(a)
	

	Running speed
	rpm
	

	Critical speeds:
	
	

	- Turbine
	rpm
	

	- Alternator
	rpm
	

	- Tripping speed
	rpm
	

	- Steam flow radial/axial
	
	

	Type of stages:
	
	

	- Impulse/reaction
	Nos.
	

	- Number of stages
	Nos.
	

	Wheels :
	
	

	- Integral with rotor
	
	

	- With shrunk on discs
	
	

	- Method of blade attachment
	
	

	- Rows with shrouds
	
	

	- Rows with lacing wires
	
	

	Type of steam glands :
	
	

	- HP
	
	

	- Interstage
	
	

	- LP
	
	

	Steam flow for rated speed at zero extraction
	tph
	

	Maximum rotor peripheral speed
	m/s
	

	Maximum moisture content
	%
	

	Governor
	
	

	- Type
	
	

	- Make
	
	

	- Range of droop adjustment
	%
	

	- Range of governor band adjustment
	%
	

	- Maximum speed rise when full load is thrown off
	%
	

	Type of extraction
	
	

	-  pressure control system
	
	

	No of control valves:
	
	

	- Inlet
	No.
	

	- Extraction I
	No.
	

	Materials of Construction
	
	

	Turbine casing
	
	

	Exhaust hood
	
	

	Rotor
	
	

	Shrunk on discs
	
	

	Blades
	
	

	Diaphragms
	
	

	Steam nozzles
	
	

	Shaft labyrinths
	
	

	Bearing liners
	
	

	Gear Box
	
	

	Make
	
	

	No of stages
	
	

	Type of gearing
	
	

	Output speed
	rpm
	

	Maximum power transmission
	kW
	

	Type of high speed coupling
	
	

	Type of low speed coupling
	
	

	Oil Tank and Oil Coolers
	
	

	Oil Tank capacity
	m3
	

	Oil tank retention time
	min
	

	Oil tank initial filling
	m3
	

	Running and standby oil coolers :
	
	

	- Cooling surface each
	M2
	

	- Cooling water flow each
	m3/h
	

	Tube OD & Thick
	Inch X BWG 
	

	Material of tube
	
	

	Material of shell
	
	

	Material of water box
	
	

	Capacity of emergency overhead of tank, if provided
	m3
	Later

	Barring Gear 
	
	

	Type
	
	

	Speed
	rpm
	

	Drive motor :
	
	

	- Rating 
	kW
	

	- Speed
	rpm
	

	- Voltage
	V
	

	Manual barring included
	Yes/No
	

	Oil Pumps
	
	

	  Driven Main Oil Pump
	
	

	Type
	Screw
	

	Capacity
	lpm
	

	Head
	m
	

	Speed
	rpm
	

	Drive motor :
	
	

	- Rating
	kW
	

	- Speed
	rpm
	

	- Voltage
	V
	

	Auxiliary Oil Pump
	
	

	Type
	
	

	Capacity
	lpm
	

	Head
	m
	

	Speed
	rpm
	

	No. of pumps
	
	

	Drive motor :
	
	

	- Rating
	kW
	

	- Speed
	rpm
	

	- Voltage
	V
	

	Probable supplier
	
	

	Emergency Oil Pump
	
	

	Type
	
	

	Capacity
	lpm
	

	Head
	m
	

	Speed
	rpm
	

	Drive motor :
	
	

	- Rating
	kW
	

	- Speed
	rpm
	

	- Voltage
	V
	

	Probable supplier
	
	

	Control oil pump
	
	

	Jacking Oil Pump
	
	

	Type
	
	

	Capacity
	lpm
	

	Head
	m
	

	Speed
	rpm
	

	Drive motor :
	
	

	- Rating
	kW
	

	- Speed
	rpm
	

	- Voltage
	V
	

	Probable supplier
	
	

	Oil Purifier and Supply Pump
	
	

	Capacity
	m3/h
	

	Heater rating
	kW
	

	Speed
	rpm
	

	Drive motor :
	
	

	- Rating
	kW
	

	- Speed
	rpm
	

	- Voltage
	
	

	Probable supplier
	
	

	Vapour Extractor
	
	

	Type
	
	

	Capacity
	m³/min
	

	Drive motor :
	
	

	- Rating
	KW
	

	- Speed
	Rpm
	

	- Voltage
	V
	

	Probable supplier
	
	

	Gland Steam Condenser
	
	NA

	- Condensate cooled
	
	

	- Quantity of condensate cooled
	m3/h
	

	- Capacity of the fan
	
	

	- Drive details
	
	

	   - Rating
	kW
	

	   - Speed
	rpm
	

	Alternator
	
	

	Design specification
	
	

	Rating :
	
	

	- MVA
	
	

	- Voltage
	kV
	

	- No. of phases
	
	

	- Frequency
	Hz
	

	- Power factor
	
	

	Insulation class:
	
	

	- Stator winding
	
	

	- Rotor winding
	
	

	- Exciter
	
	

	Temperature rises :
	
	

	- Stator winding (by resistance)
	oC
	

	- Rotor winding (by resistance)
	oC
	

	- Exciter (by resistance)
	oC
	

	- Stator iron (by resistance)
	oC
	

	Efficiencies:
	
	

	- At rated voltage, frequency and
	
	

	p.f. (measured by summation of
	
	

	losses method)
	
	

	- 100% rated load
	%
	

	- 75% rated load
	%
	

	- 50% rated load
	%
	

	Alternator reactance (direct axis):
	
	

	- Sub-transient
	%
	

	- Synchronous
	%
	

	Maximum permissible short time
	Sec
	

	unbalanced load
	%
	

	Alternator Cooling
	
	

	Type of cooling
	
	

	Rated quantity of cooling water
	m3/h
	

	Temperature rise of cooling water at rated load
	oC
	

	Pressure drop in cooling  
	kg/cm2
	

	water system at rated flow
	
	

	Type of air cooler
	
	

	Excitation System
	
	

	Type
	
	

	Details of excitation system
	
	

	Automatic Voltage Regulator
	
	

	Accuracy
	%
	

	Details of AVR system
	
	

	Neutral Grounding Resistor
	
	

	a)   Type
	
	

	b)   Rating
	Amps/sec
	

	c)   
Lightning Arrestor, PT & Surge Cap. 

Panel Details
	
	

	d)   Busduct details 
	
	

	Relay Protection and Metering Panel
	
	

	Full schedule of relays, meters,
	
	

	CTS and controls
	
	

	Instrumentation and Controls
	
	

	Trip Features
	
	

	Details of trip features
	
	

	Measurements
	
	

	Details of measurements
	
	

	Annunciation System
	
	

	Details of annunciation and alarms
	
	

	DC motor and starter for emergency oil pump
	
	

	Details of motor and starter
	
	

	Synchronising panel with Grid/Alternator
	
	

	Details of synchronising system Grid/other Alternator
	
	

	Start-up Panel
	
	

	Details of instrumentation on start-up panel
	
	

	Instrument Air Requirement
	
	

	Quantity
	Nm³/h
	

	Pressure
	kg/cm²(g)
	

	Performance Guarantee and Parameters
	
	


5.8
Start-up, Commissioning and Performance Guarantee Tests

VENDOR shall be fully responsible for undertaking all pre-commissioning checks, trial runs of the equipment and commissioning.  VENDOR shall depute an expert team to carry out commissioning.

VENDOR shall also provide, at appropriate time, a team of commissioning engineers for pre-commissioning checks, trials, commissioning and performance testing.

VENDOR shall furnish, well in advance, to JOL various check-lists, commissioning procedures and other details for perusal of JOL.

VENDOR shall also be responsible for conducting performance guarantee tests at mutually agreed time as stipulated in the Contract.

5.9
Training of JOL's Personnel

Training shall cover for 3 may days at site.
5.10
List of Sub-vendors  

VENDORS LIST

:

MECHANICAL

GEAR BOX 



:
Flender, Chennai 

LUB OIL SYSTEM


:
SOUTHERN LUB. / LINCOLN /    

          





ENPRO

CONDENSATE


:
SULZER  /KSB

 EXTRACTION PUMP

HIGH PR.VALVES


:
L&T / KSB 

LOW PR. VALVES


:
FOURESS / VALTECH / SHARP 

/ FLUIDLINE

CONTROL VALVES
         :
MAZDA / VALFLOW / FORBES

STEAM TRAPS


:
PENNANT / SPIRAX-MARSHALL

THERMAL INSUL


:
LLOYDS / NATIONAL INS. 

/ BARODA  INS

ELECTRICALS

ALTERNATOR 


:
TDPS 

RELAY & CONTROL

:
E.I.C. / AREN 

CT & PT



:
A.E / KAPPA/PRAGATI

LAPT




:
E.I.C / POWER GEAR / NES

NGR




:
RSI /  NES 

RELAYS




:
ALSTOM / AVK-SEGC / ABB

METERS




:
RISHAB

INSTRUMENTATION

TRANSMITTERS


:
ABB / PANTECH / YBL / TATA

PR. & TEMPGAUGES 

:
WAAREE / WIKA / GIC

PR. SWITCHES


:
SWITZER / INDFOSS







 / VERMATRAFAG / DENFOSS






LEVEL GAUGE /


:
V. AUTOMAT / BLISS ANAND

SWITCH

RTD / THERCOUPLE

:
PYROTECH / WAAREE / GIC /MASIBUS

ANNUNCIATORS


:
PROTON / MINILEC / ICC

GOVERNOR 


:
WOODWARD 

VIBRATION PROBES

:
SCHENCK PROBES

SCOPE OF WORK/SERVICES TO BE PROVIDED BY PURCHASER

The following shall be provided by the Purchaser free of cost to the Supplier / his Sub-suppliers:

5.0. Sufficient leveled and graded land free from all encumbrances with adequate foundations for the CPP

5.1. Site office for the Supplier’s supervisory staff near the TG Hall.

5.2. All necessary tools, tackles, consumables, skilled and unskilled manpower as specified by the Supplier for erection of the TG set.The mill right fitter / foreman / testing equipments required for the alignment of the turbine and accessories shall be provided by Vendor only.

5.3. Adequate access/ approach roads upto place of storage and erection for free movement of equipment and suitable for transportation of heavy equipment/ materials.

5.4. Uninterrupted supply of service water, potable water, electricity and compressed air at convenient points for construction purpose at Plant area and at labour colony.

5.5. Permission to use Customer's workshop, testing facilities, existing tools and tackles including cranes as available with the Customer.

5.6. Continuous availability of all utilities as required in sufficient quantities during testing, commissioning and performance testing.

5.7. All Statutory clearances

5.8. Medical facilities at site for Supplier/ Sub-supplier’s personnel free of  charge.

5.10 P&T and telefax services as available with the Purchaser free of cost 

          basis. 

SCOPE CHART – TURBO ALTERNATOR SET

	Sl.
No.
	Item
	
	
	VENDOR
	

	
	
	
	
	T
	

	1
	Turbine
	
	
	 
	 

	 
	- Casing
	
	
	
	 

	 
	-  Rotor
	
	
	
	 

	 
	-  Bearing pedestals and bearings
	
	
	
	 

	 
	-  Sole plate
	
	
	
	 

	 
	- Foundation bolts
	
	
	
	 

	2
	Gear box
	
	
	
	 

	 
	-  Complete gear box with gears and casing
	
	
	
	 

	 
	-  Coupling between turbine and gear box
	
	
	
	 

	 
	-  Coupling between gear box and alternator
	
	
	
	 

	 
	-  Base plate for gear box
	
	
	
	 

	3
	Alternator
	
	
	
	 

	 
	-  Stator
	
	
	
	 

	 
	-  Rotor
	
	
	
	 

	 
	-  Exciter (Brushless)
	
	
	
	 

	 
	-  Sole Plate
	
	
	
	 

	 
	-  Foundation bolts
	
	
	
	 

	 
	-  Excitation systems with AVR (Digital)
	
	
	
	 

	 
	-  AVR CT and PT housed in separate cubicle
	
	
	
	 

	 
	-  Differential CTs
	
	
	
	 

	 
	-  Lightning arrestor and surge suppressor
	
	
	
	 

	 
	-  CTs for metering and protection
	
	
	
	 

	 
	-  Neutral side cubicle containing star point
	
	
	
	 

	 
	-  Alternator air cooler (mounted type)
	
	
	
	 

	 
	-  Cooling water inlet and outlet valves for above
	
	
	
	 

	 
	-  RTDs for stator winding temperature, bearing temperature and air temperature
	
	
	
	 

	 
	-  Neutral grounding resistor + Busducts
	
	
	
	 

	 
	-  Space heater
	
	
	
	 

	 
	-  Electrical relay panel
	
	
	
	 

	 
	-  Metering and control panel
	
	
	
	 

	 
	-  Signal lamps
	
	
	
	 

	 
	-  Digital temperature scanner for alternator
	
	
	
	 

	 
	-  Annunciation equipment
	
	
	
	 

	 
	- Neutral off - load isolator for alternator
	
	
	
	 

	 
	Excitation transformer
	
	
	
	 

	 
	-  PTs for AVR, protection and metering
	
	
	
	 

	 
	- DC Motor and starter for EOP
	
	
	
	 

	 
	- Event sequence recorder - through DCS (To be in JOL's scope)
	
	
	
	

	4
	Turbine Accessories
	
	
	
	 

	 
	-  Main steam inlet motorized isolation valve
	
	
	
	 

	 
	-  Motorized integral by pass valve for the above
	
	
	
	 

	 
	-  Steam strainer
	
	
	
	 

	 
	-  Main steam flow meter / Pressure, Temperature indication
	
	
	
	 

	 
	-  Main steam stop and emergency valve (hydraulic)
	
	
	
	 

	 
	-  Over speed trip and testing device
	
	
	
	 

	 
	-  Barring gear
	
	
	
	 

	 
	-  Hood for Turbine (Turbine aesthetic Enclosure)
	
	
	
	 

	5
	Extraction 
	
	
	
	 

	 
	-  Internal control valves
	
	
	
	 

	 
	-  Flow meter /Pressure, Temperature indication
	
	
	
	 

	 
	-  Quick closing non return valve
	
	
	
	 

	 
	-  Motorised isolation valve
	
	
	
	 

	 
	-  Pneumatic vent valve
	
	
	
	 

	 
	-  Silencer for the above
	
	
	
	 

	 
	-  Safety Relief valve and silencer
	
	
	
	 

	6
	Gland steam system
	
	
	
	 

	 
	-  Steam pressure reducing station for gland steam
	
	
	
	 

	 
	-  Relief valve down stream side of gland steam pressure reducing station
	
	
	
	 

	 
	-  Control station for direct dumping of gland steam to surface condenser
	
	
	
	 

	 
	-  Gland steam condenser (GSC)
	
	
	
	 

	 
	-  Steam trap station for GSC
	
	
	
	 

	 
	-  GSC with 2 x 100% ejectors
	
	
	
	 

	 
	-  Foundation bolts for GSC
	
	
	
	 

	 
	- Desuperheating water system of both MP and LP upto 1 m away from TA building including desuperheaters
	
	
	
	 

	7
	Lube oil and control oil system
	
	
	
	 

	 
	-  Main oil tank
	
	
	
	 

	 
	-   Level indicator
	
	
	
	 

	 
	-  Strainer for oil return line 
	
	
	
	 

	 
	-  Strainer for oil filling line
	
	
	
	 

	 
	-  Main oil pump (MOP) (1 x 100% duty)
	
	
	
	 

	 
	-  Coupling and base plate for the above
	
	
	
	 

	 
	-  Auxiliary oil pump (AOP) (1 x 100% duty)
	
	
	
	 

	 
	-  Coupling and base frame for the above
	
	
	
	 

	 
	-  Emergency oil pump (EOP)
	
	
	
	 

	 
	-  Coupling and base frame for the above
	
	
	
	 

	 
	-  Jacking oil pump (JOP)
	
	
	
	

	
	Control oil pump (COP)
	
	
	
	

	
	Coupling and bare frame for the above
	
	
	
	

	 
	-  Coupling and base frame for the above
	
	
	
	 

	 
	-  Isolating valves for MOP
	
	
	
	 

	 
	-  Non Return Valve (NRV) in MOP delivery line
	
	
	
	 

	 
	-  Isolating valves for AOP
	
	
	
	 

	 
	-  NRV in AOP delivery line
	
	
	
	 

	 
	-  Isolating valves for EOP
	
	
	
	 

	 
	-  NRV in EOP delivery line
	
	
	
	 

	 
	- Expansion bellows in delivery line of all the three pumps, if required
	
	
	
	 

	 
	-  Isolating valves for JOP (if applicable)
	
	
	
	 

	 
	-  NRV in JOP delivery line
	
	
	
	 

	 
	-  Duplex oil filer for control oil
	
	
	
	 

	 
	-  Duplex oil filter for lube oil
	
	
	
	 

	 
	-  Change over valve in inlet of duplex oil filter
	
	
	
	 

	 
	-  Change over valve at outlet of duplex oil filter
	
	
	
	 

	 
	-  Differential pressure indicator for duplex filter
	
	
	
	 

	 
	-  Vent valve for filters
	
	
	
	 

	 
	-  Drain valve for filters
	
	
	
	 

	 
	-  Flow sight glasses for all bearing return oil lines*
	
	
	
	 

	 
	-  Oil vapour extraction fan
	
	
	
	 

	 
	-  Motor for the above
	
	
	
	 

	 
	-  Oil purification plant (oil centrifuge system)
	
	
	
	 

	 
	-  Oil coolers (2 x 100% duty)
	
	
	
	 

	 
	-  Change over valve - inlet
	
	
	
	 

	 
	-  Change over valve - outlet
	
	
	
	 

	 
	-  Vent valve
	
	
	
	 

	 
	-  Drain valve
	
	
	
	 

	 
	-  Oil accumulator
	
	
	
	 

	 
	-  Overhead emergency oil tank with piping, valves and fittings
	
	
	
	 

	 
	-  Other accessories such as pressure regulator, pressure indicators etc. 
	
	
	
	 

	8
	Insulation
	
	
	
	 

	 
	- Insulation of turbine casing, Pre formed type
	
	
	
	 

	 
	- Insulation of all steam lines
	
	
	
	 

	 
	- Steel cladding for turbine
	
	
	
	 

	 
	- Aluminium cladding for the pipe lines
	
	
	
	 

	9
	Piping
	
	
	
	 

	 
	- Entire oil piping of CS/SS material after filter outlet
	
	
	
	 

	 
	- Bypass condensate piping for gland steam condenser
	
	
	
	 

	 
	- Condensate piping from gland steam condenser to control station and upto TA building boundary
	
	
	
	 

	 
	- Steam piping from main Steam line to main
	
	
	
	 

	 
	- Steam piping from pressure reducing station to turbine glands
	
	
	
	 

	 
	- Steam piping from turbine glands to gland steam condenser
	
	
	
	 

	 
	- Extraction  piping from turbine flange to outside of the TA building 1 m outside
	
	
	
	 

	 
	- Main steam inlet piping from motorised isolation valve to turbine inlet Isolation valve at 1 m from TA hall
	
	
	
	 

	 
	- All fittings, gaskets, nuts, bolts, clips, hangers and all other items required to complete the piping installation
	
	
	
	 

	 
	- Total cooling water piping (oil cooler and air cooler) along with valves fittings upto 1 m away from TA building
	
	
	
	 

	
	- Oil piping from MOP/AOP/JOP/COP to all connected equipments and returns
	
	
	
	

	
	- Total piping, fittings, valves and all other accessories of piping in VENDOR scope
	
	
	
	 

	
	-Pipes and fittings for steam blowing lines
	
	
	
	

	 
	- All steam lines to be anchored at terminal points . Stress analysis of all steam piping upto anchor point
	
	
	
	 

	14
	Instrumentation and control system for turbine
	
	
	
	 

	 
	- Speed and pressure control system
	
	
	
	 

	 
	- Turbine safety devices
	
	
	
	 

	 
	- Turbine gauge panel
	
	
	
	 

	
	- Turbine control Supervisory panel
	
	
	
	

	 
	- Field instrumentation
	
	
	
	 

	 
	
	
	
	
	

	 
	- Flow measuring instruments for main steam, Extraction
	
	
	
	 

	 
	- Turbine operation controls - independent and in parallel with state grid & existing TA set
	
	
	
	 

	 
	Vibration measuring instruments 
	
	
	
	 

	15
	Relay Panel for Protection of Turbo alternator
	
	
	
	 

	 
	Protective Relays
	
	
	
	 

	 
	- Differential protection
	
	
	
	 

	 
	- Detection of under voltage
	
	
	
	 

	 
	- Over current protection with voltage restraint
	
	
	
	 

	 
	-  Over voltage protection
	
	
	
	 

	 
	- Protection against loss of excitation
	
	
	
	 

	 
	- Protection against under frequency/over frequency
	
	
	
	 

	 
	- Backup Impedance Relay
	
	
	
	 

	 
	- Voltage Balance Relay
	
	
	
	 

	 
	- Protection against negative sequence currents
	
	
	
	 

	 
	- Protection against reverse power
	
	
	
	 

	 
	- Low forward power
	
	
	
	 

	 
	-Supervision of healthiness of fuses for protection of PTs and AVR PTs and metering PTs - (3 sets)
	
	
	
	 

	 
	- Synchronisation check relay with associated guard relays
	
	
	
	 

	 
	- High speed tripping relays  (For both Turbine and Alternator)
	
	
	
	 

	 
	- Sensitive earth fault protection relay
	
	
	
	 

	 
	-Auxiliary relay for contact multiplication of Alternator circuit breaker
	
	
	
	

	 
	-  Trip coil supervision relays for master trip relays
	
	
	
	 

	 
	-  Event Sequence Recorder
	
	
	
	 

	 
	-  Rotor earth fault relay (2 stage)
	
	
	
	 

	 
	- Thermal relay
	
	
	
	 

	 
	- 100% stator earth fault relay
	
	
	
	 

	 
	-  Over fluxing
	
	
	
	 

	 
	-  Auxiliary relays for contact multiplication of auto synchroniser
	
	
	
	 

	 
	-  Auto/manual synchronising facilities with all accessories for parallel operation with TA sets & grid
	
	
	
	 

	 
	-  Df/Dt relay
	
	
	
	 

	 
	- Check Synchronisation relay
	
	
	
	 

	 
	- Pole Slippage Relay
	
	
	
	 

	 
	Note :Trip supply voltage for relay shall be 220 V DC
	
	
	
	 

	16
	Trip Features
	
	
	
	 

	 
	Trip features of set shall include the following, but not limited to :
	
	
	
	 

	 
	-    Manual tripping:
	
	
	
	 

	 
	 -  Adjacent to machine
	
	
	
	 

	 
	 -  From control room
	
	
	Included
	 

	 
	-  By alternator protective devices
	
	
	
	 

	 
	-  Low lubricating oil pressure
	
	
	
	 

	 
	-  Low control oil pressure
	
	
	
	 

	 
	-  High condenser pressure
	
	
	
	 

	 
	-  Rotor axial displacement
	
	
	
	 

	 
	-  Bearing vibration
	
	
	
	 

	 
	-  High bearing temperature of turbine/alternator
	
	
	
	 

	 
	- Overspeed
	
	
	
	 

	 
	-  High air temperature in alternator, before or after coolers
	
	
	
	 

	 
	- High temperature in alternator windings
	
	
	
	 

	 
	-  Operation of differential relay, stator  earth fault relay, Neutral displacement relay, rotor earth fault relay, REF relay.
	
	
	
	 

	 
	-   Loss of field
	
	
	
	 

	 
	-   Any other trip conditions unique to the design offered
	
	
	
	 

	17
	Special tools as per list of tools & tackles 
	
	
	
	 

	18
	Start-up commissioning spares 
	
	
	
	 

	19
	Foundation bolts, nuts and washers for drives/equipment wherever applicable
	
	
	
	 

	20.
	Soft copy of all equipment GA drawings with part numbers for both VENDOR supplied and their bought out items 
	
	
	
	

	21.
	Any other item not mentioned above but required as per the design for operating the TA set as per the performance guarantee clause of the agreement.
	
	
	
	

	Note :  Add list of new items as applicable
 
	
	
	
	 

	 
	 
	
	
	
	 


1.0 LIMITS OF SUPPLY


The following shall be brought or taken over by others at the limits of Vendor scope of supply. Connections at these limits are outside scope of work:

	3.1. 
	Live Steam
	:
	At inlet to turbine emergency stop valve.



	3.2. 
	Extraction steam
	:
	Extraction nozzle of turbine.  



	3.3. 
	Auxiliary steam
	:
	At inlet  and gland sealing system at required pressure and temperature by Purchaser.



	3.4. 
	Drains 
	:
	At base level of the respective equipment



	3.5. 
	Cooling Water
	:


	At respective flanges of consumers.

	3.6. 
	Generated Power
	:
	Generator terminals.



	3.7. 
	Auxiliary Power

415 V AC

110 V DC and 230V AC UPS

230V AC
	:

:


	Respective Motor terminals 

terminals of our panels – EOP Starter, TCP, RMP etc.

Inlet terminals of our panels.



	3.8. 
	Instrument cables
	:
	At local (field) junction boxes.  



	3.9. 
	Instrument and service air
	:
	One connection at service and instrument air header within TG hall



	3.10. 
	Earthing
	:
	By Purchaser

	3.11. 
	Foundations
	:
	Lower end of skids/ base plates of respective equipment/ structures


All alarms shall be connected to jubilant supplied DCS
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