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SECTION - |
GENERAL INFORMATION
SITE CONDITION :
1.1 Ambient temperature & relative humidity and location
1.1.1  Project 700(2X350)MW Combined Cycle
Power Plant
1.1.2  Ambient Air temperature 10° C Min
50 ° C Max
1.1.3  Basic Wind speed 16.5 km/hr
1.1.4  Average Annual Rainfall 286.3 mm
1.1.5  Isoceraunic Level 76
1.1.6  Relative humidity 89 % Max
1.1.7  Seismic Zone H
1.1.8  Horizontal Acceleration due to 0.04g
Earthquake
1.1.9 Site location Village Kova,near
PIPAVAV,Taluka:Rajula
Amreli.Gujarat
1.1.10 Altitude above mean sea level 3.0 Mtrs above MSL (< 1000 mtrs)
1.1.11  Atmosphere Hot Humid and Highly poliuted with
coal dust ,fly Ash
1.1.12  Nearest Rly station Rajula
1.2 Power Supply Systems

HT Supply
System voltage
System Frequency
Phase

System fault level
System Earthing
EDG OUT PUT

Panel space heater ,light

AC Control Supply

DC Control Supply for
panel

DC Control Supply for engine
and Control Panel.

6.6KV, + 10%

50 Hz, + 5%

3ph, 3 wire.

40 kA R.M.S.for 3 SEC

Resistance grounded System

6.6KV, 3 Ph, 3W, 50 Hz , Resistance
grounded

AC 240V +£10% 1 PH

110V £10%

220 VDC +10%to —15%, 2wire, U/G

24V DC

SECTION - II

APPLICABLE STANDARDS

The equipment & accessories covered by this Specification shall be designed, manufactured

and tested in accordance with the latest relevant Indian/ international as applicable.

1. The DG Set & Electrical accessories shall be also confirm to the latest Electricity Rules
& other related Statutory agencies as reg

provisions specified(of RESPECTIVE STATE).

2. APPLICABLE STANDARDS: -
For Engine:
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BS: 5000, 1980 : Generators to be driven by reciprocating internal

BS: 5514, 1987, IS-10000

For Alternator:

combustion engine.

Specification for Standard Reference conditions and
declarations of Power, fuel consumption &
lubrication oil consumption.

IEC : 34

IS-1271, 1990 Evaluation and classification of electrical insulation.

1S-2147, 1962 Degree of protection provided by enclosures for low
voltage Switchgear & Control Gear.

1S-2828, 1997 Glossary of forms used in the Plastic industry.

1S-4722, 1992 Rotating Electrical machines.

1S-4728, 1990 Terminal marking & direction of rotation of rotating
electrical machinery.

1S-4889, 1991 Method of determination of efficiency of rotating
electrical machines.

1S-6362, 1995 Designation of methods of cooling of rotating
electrical machines.

1S-7132, 1991 Guide for testing synchronizing machines.

IS-7306, 1991 Methods for determining synchronous machines,
quantities from test.

IS-7372, 1995 . Lead Acid storage batteries for Motor vehicles.

IS-7816, 1991 : Guide for testing insulation resistance of rotating
machines.

1S-12065, 1987 : Classification of degree of protection provided by
enclosures of electrical equipments.

1S-12075, 1991 . Mechanical Vibration of rotating electrical machines
with shaft height 56 mm and severity.

1S-12802, 1989 : Temperature rise measurement of rotating electrical
machines.

1S-13364, Part-l & Il, 1992 : AC Generators driven by reciprocating internal

combustion engines.
The above list is not exhaustive. Standards not listed above but are applicable also to
be followed to meet the requirement.

SECTION ~liI
SCOPE OF SUPPLY
Description:

The scope of work includes the design, detailed engineering, construction/
manufacture, shop testing, packing, transportation, handling, supervision of erection, pre-
commissioning tests and commissioning of all equipment/system including preliminary
acceptance test & performance guarantee .

The supplier shall be responsible for satisfactory working of system with guaranteed
parameters. All the major equipment shall be installed, tested and commissioned under
supervision of representative of manufacturer of respective equipment.

The scope of supplier shall include all electrical equipment required for 2 x
2.5MW CONTINUOUS DG set and its associated accessories and ensure operation
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without any constraint during maintenance of any set. Excluding DG Set's own auxiliary

power consumption net out put at Generator terminal required is 2,5MW (e)

APPLICATION
The DG Set (generators) shall operate individually and in parallel among

themselves and in parallel with the grid.

The engine governor shall be designed to take care of loading requirement

during normal running in isolated mode or parallel with another set or grid.
governor, AVR and the generator control systems shall be designed to take care

above situations.

The
of

SCOPE OF SUPPLY

COMMON ITEMS

SL. | DESCRIPTION QTY

NO /

1 Compressed Air Starting System common for both DG Sets above 1 Set
Compressed Air starting System (500 litre air bottle-2NOS & 15 litre air
bottle- 2NO.S) as per 1S:2002 and ASME Sec VIII Div-1. The air pipe lines
shall be A 106 Gr. B pipes. All the welds of high pressure(30 bar) shall be
100% radio graphed. The compressor shall be designed for continuous
operation. Three no.s compressors are to be provided common for 2 Nos.
DG sets . Two no.s compressor shall be electrical motor driven and one no.
compressor shall be diesel engine driven.

2 Acoustic treatment of DG Room. Refer enclosed customer spec- 1set

GSPC SPEC TCE-4916A-H-500-001, SECTION D1:14 DG SETS sIno-
14.13 and ,B-Technical Deviation(Tentative size 30 m X 20 m x 10m).

TWO OPTIONS ARE REQUIRED IN DG SET —EITHER OPTION-I OR OPTION - Il. One of
the options will be decided during ordering stage.

OPTION -I (BOTH ENGINE & ALTERNATOR FROM VENDOR AS FOLLOWS)

SL. | DESCRIPTION QTY
NO y
3.1 | The Generating Set shall be 2.5MW, 6.6KV, 0.8 pf (lag) at 50° C ambient , |2 SET~

capable of continuous running of which one hour at 10% over load at rated speed
in every 12 hours, complete with all accessories, with Electronic Governor, with
pre lube pump, with coupling, with QDCT-2nos , NCT/ VT-1no ,Differential CTs-
6nos ,RTD -6nos ,BTD —2nos, NGR Panel, Set mounted control panel, suitable
for  Air Starting, with AMF feature, with Cooling tower, with common base
frame, with elastic fastening equipment, fly wheel, cover , AVMS, silencer,
bellow & water/fuel/lube oil/Exhaust/air system with piping on skid, including all
erection hard ware and with first fill of lub oil, fuel oil, coolant conditioner,
jacket cooling water for factory testing. DG Set Shall be suitable for parallel
operation and have provision for remote operation for Start / Stop , Voltage &
Frequency RAISE / LOWER ETC.
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OPTION-II (ALTERNATOR & AVR WILL BE BHEL SUPPLY)- AS FOLLOWS

3.2

The engine shall be 2.5MW, 6.6KV, 0.8 pf (lag) at 50° C ambient capable of
continuous running of which one hour at 10% over load at rated speed in every 12
hours, complete with all accessories& Electronic Governor with pre lube pump
motor with coupling for coupling with BHEL Alternator with ,QDCT-2nos , NCT/
VT-1no ,Differential CTs- 6nos ,RTD —6nos ,BTD -2nos, NGR Panel, Set
mounted control panel, suitable for Air Starting, with AMF feature, with cooling
tower, with common base frame, with elastic fastening equipment ,fly wheel, cover
» AVMS, Silencer, bellow & water/fuel/lube oil/Exhaust/air system with piping on
skid including all erection hard ware and with first fill of lub oil, fuel oil, coolant
conditioner, jacket cooling water etc for factory testing. DG Set Shall be
suitable for parallel operation and have provision for remote operation for Start /
Stop , Voltage & Frequency RAISE / LOWER ETC.

2 SET

ACCESSORIES

SL.
NO

DESCRIPTION

QTY

4

Fuel tank of 990 Ltr. Capacity with fuel pipes , gauges ,level switches, heavy duty
tubular level sensor/gauges with channel protection and required hardware. Hand
operated pumps with Hose pipes of length 10 mtrs for transferring fuel from
storage tankers to 990 Itrs day tank. Inlet of the pump shall have 5m long armored
hose with suitable filter.

2 sets

Necessary fuel, water, air piping with hardware, pipe support from engine to
equipment fuel tank, air intake etc inside DG room as required for one DG Set.

2 sets

Exhaust piping, insulation & hangers & Support structure with foundation bolts &
nuts with necessary hardware as required, starting from engine to out side DG
Room as required for one DG Set (height as per applicable norms) and also
meeting pollution control requirements as per latest Govt of India norms. Inside the
DG room aluminum cladding for exhaust pipes shall be given to maintain the
temperature within required limits.

2 sets

FRLS HT, LT Power & Control Cables including all accessories like lugs,
glands, ties etc, Special Cables, instrument Cables, inside DG Room as required
for one DG Set.

2 sets

Galvanized Cable trays & Slotted channel supports ,steel structural material for
Cable trays/Electrical panels with all hardware ,nut ~bolt and accessories in side

DG room as required for one DG Set-List of cables to be furnished along with the
offer

2 sets

Total Earthing materials such as copper cables, Gl earthing strips, Gl / Cl ear

thing electrodes for neutral and body earthing of all equipment pertaining to DG

Set and its accessories including panels, cable trays etc and connection to the
earth pit etc as required for one DG Set. This includes earthing strip along the
cable tray and safety items such as rubber mat, danger boards, buckets, first aid
chart etc as required.

2 sets

10

Commissioning Spares as required (list to be furnished with offer)

The following items to be considered anyway. Anything else as required to be
given free at the time of commissioning.

Lube oil filters — 4no.s

Bypass lub oil filter — 2no.s

2 sets
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Fuel oil filter kit & its seal ring - 2no.s
Seal ring - 2no.s
Strip test — 1no.

11 Tools &Tackles as per Section VII {(anything else required also to be quoted) 2 sets
12 | Supervision Of Erection of one entire DG Set Package including AMF panel/ | 2 sets
Aux. Dist Board./LPB Station.
13 Testing and commissioning, load trail of one entire DG Set Package including | 2 sets
AMF Panel/ Aux. Dist. Board/Local PB Station efc.
14 PG test, all drgs/docs and support required for obtaining statutory clearances from | 2 sets
CPCB, CEA and other applicable bodies for one DG Set. J
15 180AH minimum (or as required) lead acid maintenance free battery for control | 4 sets
supply. Battery shall be provided with its accessories such as stand, gloves,
specific gravity measuring instrument, distilled water etc
16 Float cum Boost Charger for recharging the above battery in 10 hours. Charger | 4 sets
shall be provided with voltmeter, ammeter, automatic voltage stabilizer, necessary
filters and chokes and suitable input transformer impedance to automatically
reduce charging current, as battery gradually charges up and to prevent
overcharging of battery. Charger shall be protected by suitable current limiting
device
17 Maintenance platform for DG Set 2 sets
18 Storage tank of 10 kilo litre capacity with all required piping, valves, level 2 sets
transmitter, level/pressure gauges, level/pressure switches efc.
19 Motorised Fuel transfer pump with all required accessories 4 sets
20 Alternator Main & Neutral Terminal Box for one alternator 2 sets
21 First fill of lub oil at site for one engine 2 sets
22 First fill of coolant conditioner/ jacket cooling water at site for one engine. 2 sets

Note: -

1. Design for all equipment supplied by vendor shall be in accordance with the applicable
statutory norms and accordingly all drawing to be prepared and submitted by vendor for
approval considering latest statutory norms as applicable for DG Set and its

accessories at respective states.

2. The Scope of supply mentioned above is not exhaustive and the supplier shall supply all

the relevant items for the satisfactory working and performance of the DG Set.

3. All prices as per above list are to be indicated separately. Combined prices are not

acceptable.

SECTION -1V
DETAILED TECHNICAL SPECIFICATIONS
Also see attached GSPC specifications.

1 DIESEL ENGINE: The Diesel Engine shall be Stationary type, four stroke, water cooled,
with exhaust Turbo chargers, charge air coolers manufactured as per BS: 5514/equivalent
with an overload capacity of 10% for one hour in any 12 hrs continuous operation and
generating 2.5MW(e) 50Hz, 6.6KV, at 50 °C. Diesel Engine shall be mounted on vibration
damping pads and shall be complete with integral air intake through suitable dry type air
filters and exhaust systems, metering facility, speed regulation system, fuel injection
system, lube oil system, primary jacket cooling water system along with necessary filters,
silencers, ducts, piping and fittings, indicator valves with cock on each cylinder head,
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instruments etc., as required. Engine capacity shall be for 2.5MW continuous out put at
alternator terminals excluding DG auxiliaries at 50 °C. The time required for starting from
cold conditions till achieving full load shall be 30 seconds. Noise level of the set shall be as
per applicable statutory norms. Two (2) sets of earplugs (muffler) shall be provided for
operating staff in case noise level is higher than 85 dB. Critical speed of the machine shall
not be lesser than 130% of the normal speed. Coupling shall be capable of withstanding
the maximum generator sudden short circuit torque. Vibration level shall not exceed 250
microns peak to peak. with anti vibration pads.

2 FUEL SYSTEM: -

HSD shall be provided as fuel for the diesel engines. Fuel system shall include fuel day
tank, control valves, PRVs etc. Fuel system consist of injectors with pump, fuel filters with
service indicator, self contained flexible piping, fuel oil manifold with filter, fuel piping and
fitting between engine & day tank. Fuel tank shall include (minimum) level indicator, level
switches, removable screen for filling inlet, outlet, drain plug, air vent and necessary piping,
hand pump for pumping fuel into tank with necessary pipes/tubing for each tank. Inlet of
pump shall have five meter long armoured hose with suitable filter.
Brief Scope is as follows.

Sl. | Description Qty for
No. each DG
1 HSD Unloading station including unloading header, pumps etc 1 set

2 HSD Bulk Storage Tank(BST) 10kL with instrumentation 1 set

3 HSD Daily Service Fuel Tank(DSFT) 990 litres with instrumentation | 1 set
located inside DG Room

4 Fuel pipe lines with valves, flanges, gauges, fuel transfer pump etc | 1 set
from bulk storage tank to day tank
5 Fuel pipe lines from day tank to engine and back 1 set
6 HSD Duplex type coarse filter(60 micron) 1 set
7 Flow meter with strainer(volumetric type) 1 set
8 Fine filter for HSD(duplex) 1 set
9 Fuel feed pump engine driven(engine mounted) 1 set
10 | Pressure regulating valve for HSD 1 set

3 LUBRICATING OIL SYSTEM: -
The engine shall have closed cycle lubricating system with positive valve pressure and
crank chamber for collecting oil. Automatic pressure lubrication shall be provided by a shaft
driven gear type pump through an oil cooler and fine mesh filters to the rockers, valve
stems, end bearings, camshaft bearings, camshaft chain and gear drives, governor, air
starting, distributor, auxiliary drive gears etc. All necessary accessories like pressure
gauges, temperature and oil level indicators, pressure relief valves, bypass valves
pressure switches for alarm and control shall be provided by the supplier together with all
inter connecting piping, fittings, support valves etc. No moving part shall require manual
lubrication or external source either prior to starting or during operation of engine. However

one electrically operated pre lube oil pump & one pneumatic pre-lub pump shall be
provided for intermittent priming of DG Set.

Brief Scope is as follows.
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Sl. | Description Qty for
No. each DG
1 Main lub oil pump engine driven engine mounted 1 set
2 Electric motor driven lub oil priming pump 1 set
3 Pneumatic pre lubricating pump 1 set
4 Automatic self cleaning Moatti lub oil filter with clogging indicator | 1 set
engine mounted

5 Lub oil cooler (PHE) 1 set
6 Centrifugal filter engine mounted 1 set
7 Wet lub oil sump 1 set
8 Lub oil thermostat 1 set
9 All necessary piping with safety valves 1 set

4 COOLING SYSTEM (JACKET WATER-COOLING SYSTEM) : -
Evaporative Cooling tower and Heat Exchanger is acceptable for cooling for

1. Ali fans/pumps/motors etc shall be provided in redundant configuration.
2. As the DG System provided is for Emergency safe shutdown and with t
cooling tower arrangement, the DG, for it to start and synchronise and

capable of stability in its operation.

3. The cooling tower of both DG shall be interconnected and proper interlock and logic

shall be built so that any DG can work with any cooling tower.

Supplier to clearly indicate the water requirement, the time required from starting

impulse till taking load etc.

Supplier to clearly indicate the scope of items in the cooling system.
The details of Cooling water available (sea water) for cooling are as follows.

Colour - Colourless

pH-7.8

Temp. — 28 Deg. C.

Total Suspended solids — 1000 mg/l.
Sodium - 11360 mg/.

Calcium — 441 mg/!.
Magnesium - 1384 mg/l,

Total hardness — 6800 CaCo3.
. Turbidity — 100 NTU.

10. Chlorides — 20648 mg/l.
11.Sulphates — 2496 CaCo3.
12.Bi carbonates - 196 CaCo3.
13. Potassium — 241 mg/.

14.TDS - 36712 mg/I.

15.1ron — 0 mgl/l.

16.BOD - 5 mg/l.

17.COD - 10 mgl/l.

18.TOC - 0 mg/l.

DN WD =

o

DG Set.

he proposed
provide load
for cooling circuit, it may take around 10 minutes, for which time DG set should be
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19.Colloidal Silica ~ 0 CaCo3.
20.Reactive Silica — 5 CaCo3.
21.0dour - Odourless

5 AIR INTAKE & EXHAUST GAS SYSTEM: Complete Air intake system shall have dry type

air filter with low resistance, high dust retaining efficiency and provision of easy cleaning.
Exhaust gas system comprising of exhaust Y-piece, metal manifold, expansion bellows,
exhaust piping bends, fittings shall be in scope of vendor. Exhaust piping shall be routed
from DG Room to outside the building and shall meet the minimum pollution control
requirements in terms of discharge height. Exhaust piping shall be glass wool Insulated
with Al cladding to maintain the temperature less than 70 degree inside DG room.
Necessary pipes flanges, bends, bolts, nuts, Supports and structures including foundation
bolts inside and outside of DG Room for exhaust piping system shall be in supplier scope.
Exhaust System shall consist of thermocouples for measuring exhaust temperature behind
each cylinder and behind turbochargers including wiring on the engines to common
terminal box, crank case ventilator or breather, dry type filter, air intake manifold with
necessary connections, turbocharger with after cooler, flexible piping, residential silencer
with spark arrester etc as required.
Brief Scope is as follows.

Sl. | Description Qty for

No. each DG
Air intake System

1 Dry type filter cum silencer(mounted on turbo charger) 1 set
Exhaust System

2 Turbo charger 1 set

3 Exhaust gas silencer residential type 1 set

4 Expansion bellows 1 set

5 Structural chimney with common structure and exhaust ducts as | 1 set
required

6 Ducting, insulation & cladding of exhaust system (100kg/cm3 | 1 set
density mineral wool, Al cladding)

6 STARTING SYSTEM- AIR START

Brief Scope is as follows.

SI. | Description Qty for
No. 2 DG sets
1 Electric motor driven air compressor 2 set

2 Diesel engine driven air compressor 1 set

3 Air Bottle for compressors (500 litre-2 no.s + 15 litr-2 no.s) 1 set

4 Compressed air module with air filter, pressure regulator, gauges, | 1 set

solenoid valve etc for engine & auxiliary control air
5 All pipe lines for air starting system with related valves & gauges. 1 set

Each diesel engine shall be provided with an air bottle for a minimum of 6 starts. The air
bottles shall be made as per material of IS 2002 and all the weld shall be 100%
radiographed. The air bottles shall be designed as per ASME Sec. Vil Divi | and other
relevant standards/codes. THREE air compressors, two driven by electric motor and other
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by a small diesel engine shall be provided. The air bottles /receivers to be provided for
each DG set shall remain charged at all times. The capacity of air bottles shall be
adequate for min. 6 starts for one (1) Diesel engine. Solenoid operated valves shall be
provided for starting, one for each engine. Pressure switches for automatic
starting/stopping of air compressor shall be provided. The system shall allow the engine to
be started from any crankshaft position by means of compressed air entering directly into
the cylinders. Each compressor shall have adequate capacity to allow recharging one air
bottle within 5 minutes after one engine cold starting sequence, with maximum 30 minutes
filling time of air receiver from atmosphere. The compressor shall be provided with ali
necessary filtration, inter and after coolers. The compressors and associated equipment
shall be designed for continuous operation within the DG room at an ambient temperature
of 50 degree C. Oil and water separator shall be provided after the compressors. The air
piping shall be as per ASTM A 106 Gr. B Sch. 40 or higher. No screw joints will be
permitted in the air piping network. Pipe work and valves shall be provided from
compressors to receiver to engine cylinders. Pipe work shall be provided with moisture
traps, by pass valves, and the drain pipe work. All take off shall be from the top of the
supply pipe. The air system shall be complete with all instruments and controls for auto
functioning. Pipe welded joints shall be 100% radiographed.

7 GOVERNOR: Electronic Speed governor class A1 type as per BS-5514. / ISO 3046/IV
Suitable for auto or manual and remote speed control and parallel operation.

a) The Governor shall be suitable for operation without external power
supply and shall provide adequate speed control even if there is loss of
external signal. The governor shall be provided with a motor operated
potentiometer for remote adjustment of generator frequency. The
governor and excitation / control systems shall permit the operation of
the unit isolated or in parallel with the other DG Set or the grid without
exceeding the active and reactive power limitations of the generator.

b) A mechanical over speed trip device shall also be provided to
automatically shut off fuel in case the speed exceeds 30% of the rated
value.

8 INSTRUMENTS & CONTROLS:
Engine Mounted Instruments &Controls: The flexibly mounted instrument panel on
engine shall be complete with the following
e Engine Controls & Monitoring:
* Automatic & Manual Start and manual Stop control
* Engine Control Switch for Off/Reset
*  Multi attempt starter
* Cool down Timer
* Emergency Stop Push-button
¢ Local gauge panel consisting of
* Cooling Water temp & pressure gauge.
* Lube oil temperature & pressure gauge.
* Hour meter with RPM indicator,
* Exhaust temperature at out let.
= Contact type thermometers for each cylinder head / compressor stages.
= Pressure gauges for Iube oil system, fuel oil system air starting system
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= Differential pressure gauges across strainers and filters.
» Speed indicator
* Exhaust pyrometers with temperature switch
Provision for remote indication of remote operation of DG Set ie start / stop, speed raise
Nlower, alarm & annunciation facility shall be provided in the engine control panel.
e Local Mounted Instruments:
o Level gauges/switches for fuel tank
o Local thermometers for lube oil , cooling water , exhaust gas temperature
o Level sensor switches for lube oil sump and jacket cooling water
o 2nos independent over speed safety device
e Transmitters & Switches for alarm and trip :
o Low Lub oil pressure - Alarm /Trip.

High Lub oil temperature - Alarm /Trip

High Engine Water temps. - Alarm /Trip

Low Coolant level — Alarm/Trip

Low Fuel oil Level — Alarm/Trip

Engine Over speed — Alarm /Trip

Engine fails to Start - Alarm (A), Followed by Shut down after three

unsuccessful start

e PROTECTION SYSTEM
o Manual Shutoff
o Safety Shutoff Protection Electrical
The above list is not exhaustive. If any standard tripping / alarm / instrument is not listed
above but are applicable also to be included by the Supplier.

9 Base frame / Skid: The Diesel generator shall be mounted on single structural skid complete
with fuel piping, electrical and Instrumentation cabling. The Skid shall be designed to ensure
convenient operation of all the equipment and accessories. Skid should be sturdy, fabricated,
of welded construction, of channel iron base frame suitable to take the static & dynamic load
of the diesel engine and alternator and its accessories mounted on it.

10 Engine Emission Data: Vendor shall furnish the engine emission data at full / part loads and
shall be as per relevant standards/ statutory regulations.

11 Safety: All couplings, gears and exposed rotating parts shall be provided with adequate

guards of non-sparking type. Drive belts, if use, shall be of antistatic type. Fuel Manifold &
Silencer of engine shall be insulated to ensure that temperature does not exceed 70°C. )

O 0O 0 O0OO0Oo

12 STORAGE TANK, TRANSFER PUMPS PIPES (Unit rates for pipes, bends etc shall be

given) and NECESSARY HARDWARE with fittings .

a. The capacity of the HSD storage tank shall be 10cu.m. It shall be provided out side the
Emergency DG Set building. All statutory requirements pertaining to the storage of
HSD tank shall be taken care of. One no (1)HSD pump for Each DG Set shall be
provided to transfer HSD from the storage tank to the day tank

b. Storage tank shall be of horizontal & cylindrical type and shall be located outside the
DG plant building. The plant shall have capacity of 10000 liters of HSD. The tank shall
be fabricated from MS plates of minimum of 14 SWG thickness conforming to IS: 2062-
1992. The tank shall be complete with necessary piping, valves, level gauges, level
transmitter(4-20mA output) vent, drain, inlet, outlet and overflow connection and
supporting structure, earth connection base etc, as per relevant codes.
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c. Each day tank shall have the storage capacity of 990 liters of HSD. The tank shall be of

horizontal & rectangular type and shall be fabricated from MS plates of minimum of
14 SWG thickness conforming to IS: 2062-1992. The tank shall be complete with
high/low level switches with contacts for control/signaling/alarm, level gauge , vent,
drain, inlet and outlet connection and supporting structure etc.

13 Transfer Pumps.

a.

The transfer pumps shall be horizontal, centrifugal type mounted on a common base
plate with the motor through a flexible coupling. The pumps and motors shall be
suitable to handle fuel oil of specified characteristics. The motor capacity shall have a
margin of 15% over its BHP absorbed at the pump shaft at the duty point. The speed
of pump shall not be more than 1500 rpm.

The design of the pumps shall conform to IS 5120 / Design standard of “Hydraulic
Institute” of USA / approved equivalent.

The head Vs discharge characteristics of the pump shall be continuously rising from
the duty point to the shut off point with out the zone instability. The power Vs
discharge characteristics shall be non over loading type. The discharge pressure of
the pump shall be such as to suit the requirement of the system.

The pump shall be of proven make and design having material of construction which
is the best of kind for the particular application and shall be manufactured using best
engineering practice under strict quality control stipulated elsewhere in this document.

Dial type pressure gauges shall be provided at the suction and delivery side of each
pump.

The drive motors for oil pumps shall be of totally enclosed fan cooled with flame proof

enclosure conforming to 1S: 2148-1918.

DATA SHEET FOR ENGINE

Manufacturer

Engine Model / frame

WT of Engine

Dimension of Engine

O/L Capacity of Engine in %

No. of Cylinders & Arrangement

Bore/Stroke

Speed (rpm)

Mean piston Speed(m)/sec

Compression Ratio

Type Combustion Chamber

Rotation viewed from coupling end

Engine cooling

Method of starting

Mode of starting

Mode of stopping

(3lala=[alR]za e |e|N|o || o]p|~

Cold starting

Rated engine power at operating Site condition in
BHP / KW (with engine driving all its ancillaries
including CW pumps,fans & Motor Driven Pumps)

19

Power required for following Auxiliaries driven by Engine
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CW Pump Motor Fuel Pump Other Auxiliary
20 | Engine Governing
21 | Lube oil consumption
22 | Fuel consumption in It./ KW/ hr at following load
Ya LLoad Y2 |Load % Load Full Load | 110% Load
23 | Mechanical Efficiency
24 | Vibration Level
25 | Noise Level
26 | Time required for starting from cold to full load
27 | Time Intervals between starting impulses
28 | No. of Starting impulsed
28 [ Capacity of fuel tank
30 | Battery & Battery charger
31 | List of electrical & Mechanical Aux. And their Power
consumption
32 | Complete technical literature and catalogue of Engine along
with all its accessories including starting device, cooling
system, governing system, fuel oil system etc

14 GENERATOR: - 2.5MW, 6.6KV, 3ph, 3 wire 50Hz, 0.8pf lag, Star connected,

continuous rated at 50 deg C, self regulated with excitation, voltage regulation within 1%
of rated voltage, class F insulation and temperature rise limited to class B, air cooled,
with RTD/BTD/anti condensation heater. The generator shail be of screen protected drip
proof type, 1P 23 and self air-cooled type. The neutral side leads shall be brought out to
terminal box. Neutral side CT on each phase shall be provided for differential
protection. Generator shall be complete with VTs for AVR/ synchronization.

Separate Terminal Box for Main, Neutral, RTD/BTD/Space heater, with class of
protection IP -54 to be provided. Main & neutral terminal box should be suitable to
terminate required number of cables as decided during detailed engg. The terminal
boxes shall be dust tight, weather proof phase segregated double walled (metallic as
well as insulated barriers) having degree of protection of IP-54 as per 1S:2147. The
alternator should conform to the latest standards as applicable. NGR of suitable rating
with isolator completely assembled in panel shali be provided.

The Generator stator and rotor windings, core insulation and all connections
including main and neutral leads shall have Class-F insulation with temperature rise
limited to Class-B. The winding shall be given powerhouse treatment i.e., vacuum
pressure impregnation (V.P.l.). The total insulation shall be non-hygroscopic. The
temperature rise of the Stator core and mechanical parts in contact with or adjacent to
winding shall not exceed the limits specified in IEC.

Space heater suitable rated 220 V, 1 Phase, 50 Hz shall be provided in the lower
part of the Generator. The alternator vibration level shall not exceed 250 microns. The
alternator driven by Diesel Engine shall be able to withstand vibration level of Engine.

NOTE: MAKE OF NGR PANEL SHALL BE NARKEDE/NATIONAL SWITCHGEAR/OHMARK
CONTROLS.

141

EXCITATION SYSTEM: -
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The Generator shall be provided with brush less excitation system capable of supplying
the excitation current of the generator under all conditions of output from no load to full
load and capable of maintaining voltage of the generator constant at any value within +
1 % of the rated voltage. It shall be possible to set the same from remote also. The
setting range available shall be +/- 10% .The response ratio of the excitation system
shall not be less than 0.50.
14.2 AVR
i. The regulation System shall be provided with equipment for automatic and
manual control. Necessary equipment shall be furnished for the following:-
a) To prevent automatic rise of field voltage in case of failure of potential
supply.
ii) The Regulator shall regulate from Generator output and potential signals.
iii) The above equipment shall be housed in self-standing sheet metal cubicle
and shall be completely tested and wired.
iv) The Regulation equipment shall function correctly between the frequencies
47.5 and 51.5 Cycles.
14.3 The voltage regulator shall be provided with compensation circuit to ensure correct
division of reactive power in case of parallel operation with grid and/or with other DG
set. The excitation and voltage regulation should be designed so as to cause necessary

de-excitation in case of any short circuit and signal to be provided from PCC/AVR
Panel for Loss of Excitation.

14.4 AVR catalogue indicating clearly all features to be provided.
14.5 TEMPERATURE DETECTORS: RTD &BTD

Resistance element temperature detector shall be installed at the following locations:

e Six elements of Platinum each having a DC resistance of 100 Ohms at 0° C
suitably distributed at locations where highest temperatures may be expected in
stator windings and cases.

e One (1) element in each bearing.

The RTDs shall comply with the latest edition of 1S:2828. Separate terminal boxes shall

be provided.

14.6 ATTACHMENTS TO THE BASIC GenSet :

Charging Alternator - 24 V, 60 Amps

Voltage Indicator

Flexible Fitting, Exhaust (Shipped Loose)

Flange and Exhaust Expander ( Shipped Loose)

Muffler (Shipped Loose)

Fuel Priming Pump

Primary Fuel Filter ( Shipped Loose)

QDCT -1 Nos

Differential CT —(3+3) Nos

Diode Fault Detector

Provision for Manual Voltage & Speed Control from remote in addition to auto

Electric operated Pre Lube Pump ( A.C. Operated )

Pneumatic Pre Lube Pump

Electrical Shutoff for LLOP/HWT/OS/ EFS

Explosion Relief Valve

Hand operated Transfer pump —2nos

Jacket Water heater with thermostat/ Temp. controller
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Data Sheet for Alternator
Make

Design ambient

Alt above MSL

Humidity

Area classification

Frame designation

Rated output

Applicable Code

Duty

No. units

Type of driver

Terminal Voltage

Enclosure

Rated P.F

Phase/connection/ no. of terminals

Full load current

Speed

Rated frequency

Cooling system

Max. permissible inductive loading

Excitation system

Steady state 3 - phase S.C currents

Type of voltage regulator

3- phase S.C withstand time

Painting

Colour shade

Insulation class

Type of excitation system

Type of cooling

Terminal Box Enclosure

Continuous parallel operation

Black start facility

Generator line side termination

Line side cable - type / size

Neutral side cable -type / size

Voltage drop permissible when largest
motor of 75 kVA is started direct on line
with 1350 kVA base load.

Max. permissible impact load

Method of Drive

Reactances :

Direct axis transient reactance Xd’

Direct axis subtransient reactance Xd

Synchronous reactance Xd

Zero sequence reactance Xo
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Negative sequence reactance X2
Resistance’s and time constants :
Armature resistance (25 deg.C)
Armature resistance (100 deg.C)
Transient time constant Td’

Sub - transient time constant Td’

Efficiency | P.F 25% load | 50% load 75% load 100% load
% Rated P.F
% Unity P.F
SECTION V
PAINTING

Final painting shade of DG Set and painting procedures shall be as per customer approved
procedures/QAP.

SECTION - VI
INSPECTION AND TESTING

Also see attached GSPC QAP.

The Engine , Alternator and DG SET & ECP is to be tested at manufacturers work in
presence of BHEL/ CONSULTANT/CUSTOMER Representative as per approved QAP. QAP
for the following shall be submitted by vendor for approval & all inspections & testing will be as
per approved QAP by BHEL/ CONSULTANT/CUSTOMER. Reports of all relevant type tests as
per applicable Indian/international standards not older than five years shall be submitted for
approval for all items. In case any type test is not carried out supplier's to do so at their own
cost. All routine tests as per applicable standards shall be carried out on all items during
inspection by BHEL/CONSULTANT/CUSTOMER.

e ENGINE

e ALTERNATOR

e DG SET

e STORAGE TANK/FUEL TANK

e AIR STARTING COMPRESSORS

TESTS:

* ENGINE : Engine & Governor testing on a Brake Dynamometer to certify the Engine
output and fuel consumption & efficiency , over speed , Vibration, noise level and safety
trip test by simulation in accordance with the standard operating conditions as laid
down in BS : 5514/equivalent standard or for following minimum duration.

e No Load - 20 min

e Part Load - 25% - 20 min

e 50% &75% load - 1hr each
e Full Load - 4hrs

e 10% Over Load -1hr

* engine & Governor regulation

o SFC Test

e ECP signal &protective device test

e BOM
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e Alternator : Routine tests for alternator as per IS 4722/equivalent standard at
manufacturers works
Phase sequence test
Over load test
H.V Test
IR Value before and after HV Test
Measurement of resistance/reactance
OC Char
SC Char
Regulation Test
Measurement of polarization index
10 AVR functional & performance test
11. Vibration & noise level test
12. Transient response tests for sudden application & rejection of loads of 25%,
50%, 75%, 100% of rated capacity.
13. BOM
e DG SET : DG Set testing on load to certify the DG output and fuel consumption |,
Vibration , efficiency ,noise level, Over speed test in accordance with the standard
operating conditions as laid down in BS : 5514 for following duration.

CONPOABN

e No Load - 20 min
e PartLoad-25% - 20 min
e 50% &75% load - 1hr each
e Full Load - 4hrs
e 10% Over Load -1hr
e Fuel TANK :

o D.P.& Pressure test for fuel tank
o Leakage test
o Painting
o BOM
» GENERAL : All equipments will be checked for following
Dimensional check , Painting thickness |, finish quality & workman ship.

a. One Set of Manufacturer's Test certificates for major bought out equipments shall
be made available during inspection.

b. The DG Set complete unit along with job accessories & auxiliaries shall be
tested at site for 8 hrs at full load & at 10% overload for 1 hr.

c. Combined test on DG Set: After installation at site following test shall be
conducted.

i. Check for function of the auxiliaries

SECTION Vi
SPECIAL TOOLS & TACKLES

SPECIAL TOOLS & TACKLES ~ 1 SET for each DG : Vendor to supply one set of new tools
for the maintenance of their equipment exclusively by customer .This tools should be
separately packed and shipped .The tool set supplied shall not be used by VENDOR for
erection purpose. Tool set for erection purpose shall be arranged by vendor. Tentative list of
tools is enclosed . Vendor to confirm suitability of tools for their equipment , If any addition /
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deletion / new list is required by vendor , it may please be furnished and will be decided after
discussion .Tools supplied should be specific to equipment supplied by Vendor.

LIST OF TOOLS &TACKLES :

SI.No Description SI.No. Description

1 Torque Wrench (2-8 ft Ib),3/8” square drive 16 Screw driver 12 “ long

2 3/8” to 2" square drive 17 Combination plier — 8” long

3 Screw driver socket ¥2” square drive 18 Nose plier —6” long

4 2" Ring and open end combination 19 Plastic hammer 0.1/2” diameter
wrench

5 9/16” Ring and open end combination 20 Half moon spanner — 34" x 5/8”
wrench

6 3/4” Ring and open end combination 21 3377181 — Vacuum gauge 0-
wrench 30°hg

7 7/8” Ring and open end combination 22 3375932 - Pressure gauge 0-
wrench 300psi

8 15/16” Ring and open end combination 23 Hand Tachometer —- 0-1500 rpm
wrench

9 7/16” Ring and open end combination 24 Socket 9/16” - 12" square drive
wrench

10 Dial gauge — 1” Travel, Least count 0.001” 25 Extension —- 2" square drive, 3"

long

11 Extension — %" square drive, 5” long 26 Socket 5/8” — 12" square drive

12 Socket 1/2” — ¥.” square drive 27 Tool box for the above

13 Adjustable wrench — 10" long 28 Socket 7/8” — 2" square drive

14 Allen wrench set — 1/16”, 5/64,” 3/32,” 1/8” , 5/32” , 3/16”, 7/32", 1/4”, 5/16" , 3/8”

15 Feeler gauge set - 4" long (0.0015", 0.002", 0.003”, 0.004" , 0.006” , 0.008" , 0.010” ,
0.012", 0.015”, 0.023"

SECTION - Vill
DOCUMENTATION

The following documentation shall be supplied to BHEL at different stages of the

Project. In preparing and submitting the documentation, the requirements given in subsequent
clauses shall be strictly adhered to. Following drawings/documents shall also be submitted in
pdf format for e-mail transmitting

List of Drawing / Document

SL. NO. OF TIME

NO. | TYPE OF DOCUMENTS COPIES STATUS SCHEDULE

1 Equipment sizing calculations such 2 Sets | For Technical | Along with Offer
as air receiver tank, battery & battery scrutiny and | and after P.O
charger and catalogue of Engine, Approval
Governor , Alternator , AVR etc

2 DG Building Layout and Cross 8 Sets | For Approval Within one week
Section considering room acoustic of PO/LOI.

3 GA / OGA Drawing and BOM of 8 Sets For Approval Within one week
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SL. NO. OF TIME
NO. | TYPE OF DOCUMENTS COPIES STATUS SCHEDULE
Diesel Engine, ECP, Fuel Tank of PO/LOI
,Compressor skid , associated
accessories, P&l DIAGRAMS
4 GA / OGA and BOM of Alternator . 8 Sets For Approval Within one week
Terminal Box /Adapter Box of PO/LOI
5 GA / OGA and BOM of DG Set, 8 Sets For Approval Within one week
Base Frame of PO/LOI
6 QAP For Engine, Alternator, DG Set, | 8 Sets For Approval Within one week
Fuel Tank, Compressor Skid, Air of PO/LOI
receiver tank
7 Data Sheets of 8 Sets For Approval Within one week
Engine ,Governor , Cooling tower & of PO/LOI
Silencer, transfer pump, Alternator , ,
RTD/BTD, Air Compressor, Battery ,
Battery charger, Fuel Tank.
8 Foundation Plan & Loading Details of | 8 Sets For Approval Within one week
DG Set ,air compressor,air receiver of PO/LOI
tank
9 P&ID for Compressor Air System 8 Sets For Approval Within one week
of PO/LOI
10 P&ID for Cooling System 8 Sets For Approval Within one week
of PO/LOI
11 P&ID for Diesel Oil System 8 Sets For Approval Within one week
of PO/LOI
12 P&ID for Lubrication Qil System 8 Sets For Approval Within one week
of PO/LOI
13 P&ID for Exhaust & Air intake system | 8 Sets For Approval Within one week
of PO/LOI
14 GA Drawing & BOM for Charger 8 Sets For Approval Within one week
Panel of PO/LOI
15 Battery & Charger Sizing calculation | 8 Sets For Approval Within one week
of PO/LOI
16 GA, BOM & wiring diagram of Engine | 8 Sets For Approval Within one week
Control Panel of PO/LOI
17 Wiring diagram of Engine Local 8 Sets For Approval Within one week
Control Panel , AVR , Compressor, of PO/LOI
Battery charger Panel efc.
18 Total Integrated Cable Schedule and | 8 Sets For Approval Within one week
termination chart. of Drawing
approvals of
Electrical Panels
19 TEST CERTIFICATES 8 Sets For Information | Along with
dispatch
documents.
20 O&M, Storage & Erection instruction | 8 Sets + | Documentation | Draft O&M manual
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SL. NO. OF TIME
NO. | TYPE OF DOCUMENTS COPIES STATUS SCHEDULE
manual CD copy should be

available at site
one month prior to
start of erection

activity
21 As built & Commissioned / final 8 Sets Final After
document +CD Documentation | commissioning

22 QAPs for all the above mentioned 8 sets
items where ever required
The GA / OGA drawing shall contain Elevation, Section, Foundation / Mounting for Civil
Assignment and Layout. This should cover the following information: -
a) Static loading and dynamic loading
b) Details of Exhaust Silencer with spark arrestor details
c) Locations of total DG Auxiliaries
d) Location of Heaters |
e) Direction of Rotation ;
f) Rating Plate
g) Earthing Terminals
h) Lifting hooks with height
i) Mounting faces for vibration monitoring sensors
i) Earthing bolt
k) Protection class for Engine/ alternator
) Heat loss data i.e., heat dissipation from engine surface/Ventilation Requirement.
m) Standards
All the drawings shall show the following particulars in the lower right hand corner: -
a) Project Title
b) Name of the Customer
c) Job No./PO No.
d) Title of the drawing
e) Suppliers reference No.
f) Scale
9) Date of Drawing
h) Total No. of Sheets
i) Rev. No. & Date
i) Brief details of revisions carried out
k) Space for Purchaser's drawing No.

(SN
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POWER PLANT NEAR PIPAVAV
LIST OF SUB-VENDGRS

- GSPC PIPAVAV POWER COMPANY LIMITED SECTION:  C16

SHEET 1 OF 18

LSPECNO. |
TCE.4918A:H-500-001

6.0

Sl

LIST OF SUB-VENDOR

" No.

Package Title

Name of Vendors

1A

v Electrical

1

| GENERATOR TRANSFORMER

| BHEL

CGL
AREVA
TELK
ABB

UNIT AUXILIARY TRANSEORMER

BHEL
CGL
AREVA
TELK
ABB

7| AUXILIARY TRANSEORVERS

VOLTAMP |

AREVA

CGL

BHEL -
BBL o

-':';"HTSWWQHGEAR"- —=

SIEMENS -

ABB
AREVA

[T SWITCHGEAR (MGG, PMCT & PCC)

L&T
SIEMENS
SCHNEIDER

CONTROL & SWITCHGEAR
ABB

}AcCoB/DCOBMLDE —

| ABB

L&t
SIEMENS ,
CONTROL & SWITCHGEAR

[,
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION
BHEL- ISG PANEL, Aux Dist board & LPBS NO.IS-1-07-2014/
BANGALORE | FOR 2 x 2.5MW D.G.SETs FOR PIPAVAV CCPP | BO03P

TECHNICAL SPECIFICATIONS
FOR
DG AMF CONTROL PANEL AND AUX DISTRIBUTION BOARD & LPBS
FOR
2.5MW, 6.6KV CONTINUOUS D.G. SETS
FOR
700 MW ( 2X 350MW ) COMBINED CYCLE POWER PLANT

AT
PIPAVAV FOR GSPC PIPAVAV POWER COMPANY LIMITED.

CONTENTS
1. COVER SHEET APPROVED
2. SECTION -1 GENERAL SITE CONDITIONS
3. SECTION -1 APPLICABLE STANDARDS
4. SECTION -1l SCOPE OF SUPPLY
5. SECTION - |V DETAILED TECHNICAL
SPECIFICATIONS
6. SECTION-V INSPECTION & TESTING
7. SECTION - VI DOCUMENTATION
ANNEXURE GSPC SPEC TCE-4916A-H-500-001
SECTION-D3.9-6.6KV SWITCHGEAR
PREPARED BY CHECKED BY APPROVED BY
Yy
SANGEETHA.M.A V.RAJENDRAIAH M.KRISHNAMOORTHY

LISSUED BY: PE | REV.NO.00 | DATE:20-MAY-09 l Sht1ofll




Enquiry SPECIFICATIONS FOR DG AMF CONTROL
PANEL, Aux Dist board & LPBS
FOR 2 x2.5MW D.G. SETs FOR PIPAVAV CCPP

SPECIFICATION
NO.1S-1-07-2014/
BOO3P

BHEL- I1SG
BANGALORE

SECTION -1
GENERAL SITE CONDITIONS

Note : Please refer specification for DG Set

SECTION - I !
APPLICABLE STANDARDS

1. The equipment & accessories covered by this Specification shall be designed, manufactured
and tested in accordance with the latest relevant standards and codes of practice published
by the Bureau of Indian / British Standards

2. The Electrical Panels & accessories shall also be confirm to the latest Electricity Rules &
other related Statutory agencies as regards safety, earthling and other essential provisions
specified therein for installation and operation of Diesel Power Plant

3. Applicable Standards: -

Part - 1t0 9, 1991

IS-5, 1994 1| Color for ready mixed paints & enamels

1S-694, 1990 '| PVC Insulated cables for working voltage up to and including
1100 Volts.

IS-1248, :| Direct acting indicating analogue electrical measuring

instrument & their accessories.

1S-2026, Part-1, 1991

.| Power Transformers (General)

1S-2551, 1990 :| Danger Notice Plates.

IS-2705, :| Current Transformers

Part-1, 2,3,4, 1992

IS-3156, :| Voltage Transformers

Part-1, 2,3,4, 1992

1S-3231, 1| Electrical Relays for Power System Protection.

Part-0, 1,2,3, 1992

1S-5082, 1991 1| Wrought Aluminum & Aluminum alloy bars, Rods, Tools &
Sections for Electrical purpose.

IS-5578, 1991 .| Guide for marking of Insulated Conductors.

IS-7372, 1995 1| Lead Acid storage batteries for Motor vehicles.

IS-8623, Part-1, 1993 .| Low voltage Switchgear & Control Gear assemblies.

1S-8923, 1990 :| Warning Symbol for dangerous voltages.

1S-9224, Part-2, 1991

:| Low Voltage Fuses : Supplemen}tary requirement for fuses for

Industrial applications.

1S-12065, 1987

1| Classification of degree of protection provided by enclosures

of electrical equipments.

1S-13947, 1993

Part-1, 3,4

:| Specification for Low voltage Switchgear & Control Gears.

APPROVED MAKES OF PANELS: POWER CONTROL EQUIPMENT/ C&S/ LOTUS POWER
GEAR/ KOEL/ JAKSON ENGRS LTD/BHEL ISG APPROVED VENDORS

| ISSUED BY: PE | REV.NO.00 | DATE:20-MAY-09 | Sht 2 of 11 ]




Enquiry SPECIFICATIONS FOR DG AMF CONTROL SPECIFICATION
BHEL- ISG PANEL, Aux Dist board & LPBS NO.IS-1-07-2014/
BANGALORE FOR 2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BOO=®P
SECTION -1l
SCOPE OF SUPPLY
SI.No. Item Quantity
1 DG AMF CONTROL PANEL for 2.5MW,6.6kV DG Set 2 SETS
2 DG AUXILIARY DISTRIBUTION BOARD 2 SETS
3 LOCAL PB STATION 20 NOS
4 COMMISSIONING SPARES 1 SET
5 SYNCHRONISING PANEL 1 SET

The DG AMF Panel shall be used for Auto Changeover of power from DG to emergency load
by giving start commands to DG Set during Main power failure and initiating the stop commands
to DG Set during restoration of main power. Panel shall have accessibility from both front &

back. DG sets shall have the provision of synchronization with the main power supply (
parallel with the grid).

running
Both DG set shall have the provision of synchronization with each other

and also with grid. The provision of back synchronization shall be provided to the DG Sets,
when the incoming normal power is restored.

CONTROL PHILOSOPHY:
See DG Set Specification attached.
1. COMPONENTS DETAILS FOR EACH DG AMF CONTROL PANEL

Sl. | Device Component
No. | Number Description Make Type Rating Qty
A. POWER PANEL- required bus bar arrangement to be made in the panel. Provision
shall be given at the out going side of the AMF Panel to connect two sets of cables, one from
Unit Switch Board-1 & one from Unit Switch Board-2. OPTIONAL ADDITION PRICE FOR
6.6KV VCB OF SUITABLE RATING SHALL BE GIVEN.
1 CT Current See encl. | Protection co | Core-1 500/1/1A, CL 5P20 | 3
transformer for | list re CL5P20 Core-2
metering  and Metering 500/1/1A, CLO.2
protection core CL 1
2 PT Potential See encl. | Protection & [ 6.6KV /3 V 3
transformer list Metering 110/N3V
100VA, CL 0.2/ 3P
B. RELAYS
1 K Generator Areva/eq | MICOM 1
Protection Relay | uivalent | P343/equival
Numerical Approved | ent approved
make make
C. TRANSDUCERS
1 CTD Current See encl. | Aux. Supply: | Dual Output; 4 — 20Ma 3
Transducer list 24V DC Input; CT, CI.1
2 PFTD Power Factor | See encl. | (For 3 Ph, 3 Range: 0.8 Lag - 1-0.8| 1
Transducer list Wire System) | Lead Dual output: 4 — 20
Self-Powered. | Ma, CI.1
3 KWTD | Watt See encl. | 3 Ph,3Wire Dual Output: 4 — 20Ma 1
Transducer list un-balanced Input: 0 — 2500KW, CI.1
load. Aux. Sup
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION
BHEL- ISG PANEL, Aux Dist board & LPBS NO.1S-1-07-2014/
BANGALORE FOR 2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BOO®P
SI. | Device Component
No. | Number Description Make Type Rating Qty
ply: 24 V DC
4. VTD Voltage See encl. | Aux. Supply: Dual Output: 4 - 20Ma 3
Transducer list 24V DC Input: 0 — 6600 V AC, CI.1
5. FTD Frequency See encl. | Self Powered | Range: 45— 50— 55 Hz 1
Transducer list Dual Output: 4 — 20Ma
Input: 0 — 55 Hz, CI.1
D. TEMPERATURE CONTROLLERS
1 |TCH Temperature ABB/YBL | PT 100 0-200°C 1
Controllers / L&T (RTO) 12- CHANNELS minimum
2 PLC PLC See encl. | 64 Inputs/ 32 1
list Outputs
minimum
| E. MEASUREMENT INSTRUMENT DETAILS
1. |A Ammeter-Digital | See encl. [ 96 x 96 mm [ Range: 0 — 500 A 1
List CTR 500/1A, CL 1
2. |V Voltmeter- See encl. |96 x 96 mm | Range: 0 - 6.6k V CL 1 1
Digital List
3. | Kw Wattmeter- See encl. | 96 x 96 mm | Range: 0 — 2500KW 1
Digital List 500/1A, CL 1
PTR: 6600V / 110V
V3 V3
4. | kWh Watt Hour | See encl. | 96 x 96 mm | 6 DIGIT,500/1A ,CL 0.2
Meter- Digital List PTR: 6600V /110V
V3 V3
5 PF Power  Factor | See encl. | 96 x 96 mm Range: 0.8 Lag -1 -0.8| 1
Meter- Digital List Lead 500/1A ,CL 1
PTR: 6600V / 110V
V3 V3
6. |Hz Frequency See encl. | 96 mm? Range: 45 — 50 — 55 Hz 1
Meter- Digital List Reed Type Input: 110 V AC CL.1
F AUXILIARY CONTACTORS
1 K Auxiliary / | See encl. 24V DC/230V AC 30/
Power List with 4NO+4NC as
Contactors reqd
G SELECTOR SWITCHES
1 S/S Selector See encl. 16A DC,1/2 pole. 4 6/ as
switches List position ,lockable, reqd
Changeover etc as per
the requirement.
H PUSH BUTTONS
1 S PUSH L&T/TEK | RED 2NO+2NC 10/
BUTTONS NIC/SIE |/GREEN/ as
MENS BLACK reqd
| INDICATING LAMPS (LED TYPE)
1 |H | IND LAMPS | L&T/TEK [LEDTYPE |24 V DC / 220V DC | 16/
| ISSUED BY: PE | REV.NO.OO [ DATE:20-MAY-09 | Sht4of 11
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL
BHEL- ISG PANEL, Aux Dist board & LPBS
BANGALORE | FOR 2x2.5MW D.G. SETs FOR PIPAVAV CCPP | BOOZP

SPECIFICATION
NO.IS-1-07-2014/

Si. | Device Component
No. | Number Description Make Type Rating Qty
NIC/SIE /230V AC as
MENS reqd
J HOOTERS
1 H Hooters See encl. | Industrial 24V DC/220 VDC/ 230V | 3
List type AC.
K. CONTROL AND POWER FUSES, NEUTRAL LINKS WITH BASE
1 F Fuses with base | See encl. | HRC type 24VDC / 220V | as
and N- links with | List DC/230VAC req
base d
L MCB
1 Q MCB with Base | See encl. 3 pole,2 Pole,10A,6A, as
Plate List AC/DC AS REQUIRED req
d
M OTHERS
1 AN Annunciator MiNIiLEC | 36¢ch static | 220V DC 1
annunciator No.
2 T Toggle Switch KAYCEE | %.POLE 10A as
req
d
3 L Limit Switch KAYCEE | 2NO+2NC 24V DC /230V AC as
with Base req
d
4 Plug & Sockets, | CROMPT | 2 Piin with 10 A 230V AC as
space heater ON Earth req
d
5 T Any Matching See encl. 415V/110V as
Transformer if List 415V/24V req
required 230V/24V d
N. MOTORISED POTENTIOMETERS
1 Motorized Potentiometer for Voltage 250 Ohms, 10 turn, and Cycle | 1
Control time: 20-200 Secs. Adjustable, 24 | No.
vV DC
2 Motorized Potentiometer for Speed 100 Ohms, 10 turn, and Cycle | 1
Control time: 20-200 Secs. Adjustable, 24 | No.
vV DC
Provision shall be provided for starting / stopping , voltage raise / lower and speed raise /
lower commands from remote along with the local operation ( from your supplied panel)
SYNCHRONISING PANEL
Sl. | Descreiption Qty
No.
1 Set of suitable PT’s 1 set
2 Check Synchronising relay with guard relay 1 no.
3 Double Voltmeter 1 no.
4 Double Frequency Meter 1 no.

| ISSUED BY: PE | REV.NO.00 [ DATE:20-MAY-09
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL SPECIFICATION
BHEL- 1SG PANEL, Aux Dist board & LPBS NO.IS-1-07-2014/
BANGALORE FOR 2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BOO3P

5 Voltage Raise/ Lower Selector Switch 1 no.
6 Speed Raise/ Lower Selector Switch 1 no.
7 Synchronisation ON/OFF Selector Switch 1 no.
8 Indicating lamps/ Dark lamps as required 1 set
9 Aucxiliary relays etc as required 1 set

*** Rating and Quantity of above components are tentative. Actual rating and quantity ’
shall be as per approved drawings and shall be in suppliers scope without any '

commercial implications. For makes of components also see attached GSPC list of
approved vendors.

COMMISSIONING SPARES

1. CONTROL FUSES - 10 NO.S

2. INDICATING LAMPS -5 NO.S
2. D.G. AUX DISTRIBUTION BOARD- Each Distribution Board shall be as follows.

This shall supply auxiliary power to various auxiliary equipments for operation of

Generator sets. The panel shall have 415 V AC, 3 Phase 3 Wire 50 HZ power as input and
outgoing feeders for various auxiliary equipments. Auxiliary Power Supply requirement for this
DG AUX MCC shall be generated in the MCC. 220V DC, if required can be made available.
There shall be two incomers with 250Amps (minimum or as required) rated MCCB with one
common bus. The MCCB's shall be electrically & mechanically interlocked such that only one is

ON at a time. The panel shall mainly comprise of switch fuse units / DOL for various outgoing
feeders.

No. of feeders are given in Section IV.

3. LOCAL PUSH BUTTON STATION

Local Push button starter consists of ON PB and Emergency stop PB with press to lock and
key to release. LPB shall be suitable for floor mounting as well as wall mounting so that LPB
can be erected at site suitably and LPB shall be front accessible i
4. COLOUR CODING FOR PANELS:

The final paint shade shall be as per approved drawings/ approved QAP. Detailed painting
procedures/ QAP shall be submitted for approval.

Notes.:
1. Final Ratings and Ranges shall be as per approved drawings
2. Spares are to be dispatched along with the main equipment
3. The list of components / feeders mentioned above is not exhaustive and the Supplier
shall supply all the relevant items for the successful operation of the system.
SECTION - IV
DETAILED TECHNICAL SPECIFICATIONS
1. DG AMF CONTROL PANEL: Also see attached specification for 6.6kV Switchgear
2. The DG AMF Control Panel shall have following provisions: -

a) Starting and stopping of the DG set

b) Closing/Tripping of DG Breaker in Unit Switchboard-1 & 2

c) Facility to transfer speed and voltage control to unit control board

d) Local/ remote selector switch to facilitate remote starting and stopping.

e) Meters as per table above

f) Motorized potentiometer for remote voltage/speed control

Q) Engine speed raise / lower for governor speed control J
h) Auto in / Auto out selector switch

i) Suitable aux relays to facilitate control of DG Set from UCB

| ISSUED BY: PE | REV.NO.00 | DATE:20-MAY-09 l Sht6of 11 ]




Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION

BHEL- 1SG PANEL, Aux Dist board & LPBS NO.1S-1-07-2014/
BANGALORE FOR2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BOO3P

3.

j) Any other controls and conditions for DG set not mentioned but recommended should

be included.

Following Provisions for remote control & indication shall be made on control
panel

a) Starting and stopping of the DG set

b) Speed control of DG Set

c) Voltage control of DG Set

d) Indication of DG Set under operation and Engine emergency stop

e) Indication of fault on DG Set

f) Current(3Ph), Voltage(3Ph), pf, frequency, kW

Following pilot indicating lamps/ annunciations/ alarms shall be provided

a) Charger on / off

b) Set shut down due to Engine over heating

c) Set failed to start in 30 seconds followed by Shut down after three unsuccessful

d) A C Supply to charger ON

e) D.C Supply healthy and 24 DC Supply Failure

f) Incomer to switch gear from DG Closed/Of/T ripped.

Q) Low lube Oil pressure

h) Low Fuel oil Level in service tank

i) Jacket water temp High

i) Engine Over Speed trip

k) Electrical protection trip

) Winding temperature high —Alarm

m)  Bearing temperature high —Alarm

n) Over current — breaker trip and alarm

0) Any other controls and conditions for DG set not mentioned but recommended
shall be included

General Notes:

a) All transducers shall be of dual output and are wired up to the terminal blocks for
connecting to the central control room equipment ECP & DDCMIS.

b) The DG Set supplier shall provide engine governor and Automatic Voltage
Regulator, which will have some signal interlocks to the DG Control panel. The
schemes of governor and AVR shall be furnished to the supplier during detailed
engineering.

AUX. DISTRIBUTION BOARDS: DESCRIPTION: Auxiliary Distribution Boards( Non-

Draw out design), shall supply aux. power to various auxiliary equipment for operation

of DG SET. The panel will have 415V A.C, 3Ph, 4 wire, 50 HZ supply as power input and

outgoing feeders of 415/230V for various auxiliaries of DG Set. Incoming power to Aux

DB will be from Emergency MCC. The Aux DB shall have two no.s MCCB incomers (Main

& standby) of rating 250A, 50 KA, 415V, with castle key and electrical interlock, such that

only one Incomer shall be in circuit at a time. Each incoming feeder shall be provided

with Voltmeter with protective HRC fuses and a 3-position selector switch to indicate the
three phase voltages on the bus side. Ammeter with 4-position selector switch and
associated CTs shall be provided for each incoming feeder. Test push buttons for
checking the control circuit shall be provided and shall be located inside the cubicle.

Busbar sizing and its arrangement for Aux DB should be done considering the fault level

of 50 KA.The Control circuits shall operate at suitable AC voltage of 110 V AC.

| ISSUED BY: PE | REV.NO.00 | DATE:20-MAY-09 [ Sht7 of 11 ]

J



Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION
BHEL- ISG PANEL, Aux Dist board & LPBS NO.IS-1-07-2014/
BANGALORE FOR 2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BOO3P

Necessary control supply transformers backed by primary & secondary fuses shall be
provided. Change over arrangement to switch on to the other transformer with selector
switch/ contactor in case one transformer fails. The auxiliary bus bar for control supply
shall be segregated from the main (power) bus bar. The control supplies shall be
monitored. Danger board shall be provided .

1. Incoming and outgoing feeder components & rating and quantity shall be as per approved
drawing. Details of O/G Feeder of each Aux.DB for DG SET Auxiliary is as follows
a) Incomers —250A - 2 Nos.
b) Lub oil priming pumps 415V, 3Ph, 3 KW (1+1) - 2 Nos.
c) Fuel priming pump 415V, 3Ph, 3 KW (1+1) -2no.s
d) Generator space heater (1+1) feeder rating 230V, 1Ph,10A - 2 Nos.

e) Battery charger (control supply) (1+1) feeder rating 230V, 10A - 2 Nos.

f) Control supply 415/110v with 1.5 KVA transformer - 2 Nos.
o)) Control supply (for heater etc)415/240v with 10 KVA transformer - 2 Nos.
h) 240V AC Feeder of rating 10A -4 No.s
i) Ventilation Feeders 415v, 3ph, 10A, DOL Feeder - 4 Nos.
)] Air compressors feeders 9kw(DOL) (1+1) -2Nos
k) Fuel transfer pump, 3 kw (DOL)2+1 -3nos
) JACKET WATER PRE HEATER- (1+1) 230v, 1Ph, 10A -2nos
m)  Cooling water pumps-7.5kW(DOL) (1+1) -2n0.s

The above list and ratings are tentative. Supplier to consider all required feeders for all

the auxiliaries of DG Sets.

3. Indication lamp ON, OFF, TRIP shall be provided for each outgoing feeder in Aux DB. All
indicating lamps shall be LED type.

4, The control of individual motors shall be by means of combination of starter comprising of
fuse switch unit, magnetic contactor, thermal overload relay with built-in single phasing
preventor, current transformer, ammeter and auxiliary contactors etc. All Contactors,
switches, fuses, bimetal relays and MCB'’s shall be suitable for delivering rated current at
an ambient temperature of 50° C and with the mounting inside panel (IP 54) without any
derating (switches AC 23 and Contactor AC3 duty). The Contactors wherever specified,
having rated operational current above 250 A shall be provided with DC operating coils .

5. Note:

a) Single phasing protection shall be provided in addition to thermal overload
protection for all motors, inciuding lower rating feeders.

b) All meters, lamps & push buttons shall be flush mounted on panel front with
connections from the inside. They shall have transparent, dust fight cover,
removable from the front.

c) Push buttons for testing control circuit shall be provided

d) One No. Aux. Contactor shall be provided for each motor feeder with 2NO+2NC.

6. PANEL CONSTRUCTIONAL DESCRIPTION: The Indoor self standing panel shall have
a rigid welded structural frame enclosed completely by CRCA sheets of minimum 2 mm
thickness for no-load bearing members, 3mm thickness for load bearing members. And
bottom channel 3mm. All doors panels’ removable covers shall be gasketed properly
with neoprene rubber gasket. The panel shall have removable front door with concealed
hinges. Suitable shrouding arrangement shall be provided inside the panel for safety of
maintenance personnel. The panels shall be with a base channel of at least 50 mm x 25
mm size fabricated out of 3mm thick hot rolled sheet steel painted black. Door swing shall
be limited to 90° - Lifting hooks shall be provided; these shall be fixed to structural
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL SPECIFICATION
BHEL- ISG PANEL, Aux Dist board & LPBS NO.1S-1-07-2014/
BANGALORE | FOR2x2.5MW D.G. SETs FOR PIPAVAV CCPP | BOOSP

members in the papels. Stiffeners shall be provided wherever necessary. Removable

gland plate shall be provided for all the panels.

a) Enclosure: IP 54 ’

b) Operating height: Maximum operating height shall be less than 1900 mm and
minimum operating height more than 400 mm

¢) BUS BAR: The main and neutral bus bars shall be of Aluminum alloy of E91 WP
grade conforming to IS: 5082.The bus bars shall be fully insulated and sleeved for
the full operating voltage and current. The cross section of the bus bars shall be so
selected that with the passage of rated current at rated frequency, temperature rise
of the bus bars shall not exceed 50°, over ambient for silver plated joints and 35° in
other cases. The short circuit with stand capacity of all bus bar shall be 50kA for 1
Sec. The bus bar shall be properly supported with high quality non-hygroscopic
insulating material having good electrical and mechanical properties suitable for
applicable voltage grade and mechanical strength to withstand without damages,
effect of maximum available short circuit current. Moulded bus bar supports of fiber
reinforcement plastic material shall be used. The support shall have sufficient
creepage distance and anti-tracking properties. The Control bus bars shall be
copper and mounted in the main horizontal bus bar chamber. The rating of the
neutral bus bar in case of Aux DB shall be 50% of that of phase bus bar. The
vertical bus bar shall also be totally enclosed from all the sides and bakelite barriers
shall be provided behind the module. The control bus bar shall be fully segregated
from power bus bar with separate removable cover. Control bus bar in case of Aux
DB shall be of electrolytic grade copper. The bus bars shall be so arranged that
they are easily accessible from the front of the cubicle. Arrangement and making of
the bus bar and connection shall be as per IS: 375. Colour of bus bar shall be Red
(R), Yellow (Y), Blue (B), Black (N), Green (earth).

d) Earthing: - Earthing bus shall be provided at the bottom of the cubicle. All non-
current carrying work of the panel shall be effectively connected to the earth bus.
Adequate arrangement shall be provided for connection of Customer's external
existing grid to the panel earth bus (earth bus shall be extended out of the panel ).
Two earthing terminal studs shall be provided as per Indian Electricity Rules in the
earth bus.

e) Panel wiring and termination: Panel shall be supplied completely wired internally
to equipment and terminal blocks and must be ready for purchaser's external cable
connection, at the terminal blocks. All Control wiring shall be carried out with 1.5
mm?, 1100 grade, single core stranded copper conductors with PVC insulation. The
wiring shall be securely supported, neatly arranged, readily accessible and
connected to equipment terminals and terminal blocks. Wiring should run through
PVC slotted channel with covers. Wiring terminations shall be made by solder less
crimping fork type lugs on equipment side and pin type lugs on terminal side.
Engraved tightly fitting plastic ferrules shall be provided for wire identification.
Elmex make terminals type CST6 shall be provided. These shall be suitably
located for ease in external wiring. Flexible cable of adequate length shall be
provided for the control devices to be mounted on the door /swiveling instrument
plate. 20% spare terminals shall be provided.

7. GENERAL.:

a) Each motor feeder shall be provided with 1 no. aux. Contactor with 2NO+2NC
contacts.
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BHEL- I1SG PANEL, Aux Dist board & LPBS NO.IS-1-07-2014/
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION

8.

h

All spare contacts of the main contactor and aux. Contactor are to be wired up to
the terminals.

All bimetal overload relays shall be required with built-in single phase preventer
including bimetal overload relay, which are used, for starting against heavy loads.
Each motor feeder should provide with two-position selector switch Auto — Manual
stay put type. The location of the selector switch should be in the module itself.
Cadmium/Zinc coated aestivated hardware consisting of bolts, nuts, lugs, flat and
spring washer etc., shall be supplied along with the panels for connection of
external cables as well as incoming cables.

MCC shall be provided with thermostatically controlled space heaters to keep the
air inside the MCC enclosure sufficiently above the dew point to prevent
condensation. The heaters shall be located in cable alley such that wiring, buses
and control devices do not get over heated.

COLOUR CODING FOR PANELS & LOCAL BOXES: The final paint shade shall be as
per CUSTOMER approved drawings/QAP. Detailed painting procedures/QAP shall be
submitted for customer approval.

SECTION - V
INSPECTION & TESTING

The DG AMF Control Panels and Aux. Distribution boards and Local Control Boxes are to
be tested at manufacturer's work in presence of BHEL/ Customer representative. The extent of
inspection and testing shall be as per relevant standards & approved QAP. QAP to be
submitted by supplier for BHEL / Customer approval, and should cover all the test mentioned in
testing schedule as per applicable standards. Reports of all relevant type tests to be submitted
for customer approval. If any type test is not carried out, supplier to do so at his own cost. One
Set of Manufacturer's Test certificates for major bought out equipments shall be made available
during inspection by supplier.

SECTION - VI
DOCUMENTATION FOR APPROVAL AND FINAL SUBMISSION

DRG./ | For appro- | Final submissi
SL. DOC | val within | on after inspe
NO. DESCRIPTIONS SIZE | 1 week of | ction & before
LOI dispatch
1. Sizing calculation for Bus bar A4 6 sets. 8 sets + CD
2. SLD, GA /OGA with front view Component | A3/A2 6 sets. 8 sets + CD
layout, Bus bar disposition & BOM, schematic
diagrams and termination plan
3 Cable schedule for total system A3/A2 6 sets. 8 sets + CD
4 Data sheet for Panel. A4 6 sets. 8 sets + CD
5 Foundation fixing plan & loading details of A3/A4 6 sets. 8 sets + CD
panels
6 Type test reports for panels A4 6 sets. 8 sets + CD
8 QAP OF panels A4 6 sets. 8 sets + CD
9 Storage, erection, commissioning, O&M manual A4 8 sets + CD
and catalogues of components
10 | Internal test certificate along with inspection call A4 8 sets + CD
11 | As commissioned drgs after commissioning for | A4/A3 8 sets + CD
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Enquiry SPECIFICATIONS FOR DG AMF CONTROL | SPECIFICATION

BHEL- ISG PANEL, Aux Dist board & LPBS ’ NO.IS-1-07-2014/
BANGALORE FOR 2 x 2.5MW D.G. SETs FOR PIPAVAV CCPP | BO0O3P
|___ [ above control panel set | I | B
1. OGA/GA DRAWING SHALL CONTAIN FOLLOWING DATA FOR CIVIL ASSIGNMENT
AND LAYOUT-Control panel dimensional drawing shall have details of Elevation.,
Section/ Foundation / Mounting. Door open view. And also covers the following
information.
a) Static loading of panel.
b) Location & configuration of incoming and outgoing terminal.
c) Location of Heaters.
d) Rating plate.
e) Earthing bus bar & its terminals.
f) Lifting Hooks with height and earthing bolt.
g) Protection class for panel.
h) Heat loss data i.e. heat dissipation from control panel surface.
i) Standards., Name plate details of equipment ,Device designation
j) Name of supplier and customer representatives
k) Make/ type/ rating of each items considered along with embossing details

LS
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