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SECTION - 1 
Intent, Design Criteria, System Requirements and Scope 

1.1 Intent of specification 

a) This specification is intended to specify the requirements for design, 
engineering, manufacture, assembly, stage testing, inspection, testing before 
supply, packing & forwarding, transportation to site, (unloading & storage at 
site is excluded from contractor’s scope) complete erection of all equipment and 
accessories, testing of the system, trial run, commissioning of the system, final 
painting and carrying out acceptance test at site of 1500kVA Gas Genset 
along with its accessories and auxiliary equipments / instruments etc. as 
mentioned in this section and in various other sections of this specification for  
±800KV, 6000MW Multi-terminal HVDC System Package at AGRA Converter 
Station of Power Grid Corporation of India Limited (POWERGRID). 

b) The requirements specified under SECTION 2 and SECTION 3, of the 
specification shall be considered as part of this section. In case of variance 
between various sections on the scope of supply, requirements of Section 1 
shall prevail. 

c) It is not the intent to specify herein all the details of design and manufacture. 
However, the equipment shall conform in all respect to high standards of 
design, engineering and workmanship and shall be capable of performing the 
required duties in a manner acceptable to Purchaser / Owner, who will interpret 
the meaning of drawings and specifications and shall be entitled to reject any 
work or material, which in his/their judgment is not in full accordance with the 
specifications. 

d) The bidder shall be deemed to have understood completely all the tender 
drawings and documents and quoted accordingly. Contract shall be on lump 
sum basis for the package. Within the scope of the contract, no variation shall 
be admissible to Contractor so far the inputs remain unchanged. 

e) In case of any deviation, the bidder shall indicate separately the deviations 
clause-wise with respect to the specification in the ‘Schedule of Deviation’ as 
described in Section 5. Deviations in any other form including clarifications / 
assumptions / etc will not be considered and it will be construed that the bid 
conforms strictly to the specification.  
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f) This specification makes it obligatory for the contractor to arrange / obtain 
necessary approval/ clearance from statutory organizations wherever applicable 
for the plant / machinery / sub-systems under the scope specified 

g) The system shall be designed to suit the extreme of outside conditions as given 
in “Section 3” of the specification. 

h) The term ‘Owner’ appearing in this specification shall refer to Power Grid 
Corporation of India Limited (POWERGRID), the term ‘Purchaser’ shall refer to 
Bharat Heavy Electricals Limited (BHEL) and the term ‘Contractor’ shall refer to 
the successful Bidder. 

1.2 Qualifying Requirement for the Bidder 

The bidder should have designed, supplied, erected & commissioned similar 
equipment of same or high capacity for similar application, which should be in 
operation for the last two years as on 30th June 2009. Certificates to this effect 
shall be submitted by bidders in their respective bids in support of their claim of 
fulfilling this requirement. 

1.3 Introduction 

a) Gas (CNG) Gensets are required on per pole basis. Thus 4 nos. gensets shall be 
provided at Agra converter station. 

b) The Genset(s) are intended to supply power only during an emergency for 
essential services and may be idle for long periods except for periodic routine 
tests once a week. When there is a total failure of main power supply, the sets 
shall be required to operate continuously at full load for a period which may 
even exceed 24 hours. 

c) Piped supply of CNG required for simultaneous running of all four CNG 
generators at Agra shall be arranged/ provided by ‘Owner’ at the boundary wall. 
Piping further from boundary wall to each genset shall be provided by 
‘contractor’.  

d) Piped supply envisaged by ‘owner’ shall be suitable for combined flow of 

1600m3/hr at 0.6 to 3 bar for simultaneous running of 4 gensets. In case the gas 
pressure exceeds the above limits, additional pressure reducing equipment shall be 
supplied by ‘contractor’. Bidder shall confirm adequacy of the same or else 
furnish details about size of main incomer pipeline & the pressure of 
CNG for running the generators at full load at the time of pre-award 
stage. 



 

±800KV, 6000MW, HVDC MULTI-TERMINAL NER/ER – NR/WR 
INTERCONNECTOR-I PROJECT 

1500kVA GAS GENSET

Doc. No. : TB-343-558-038 Rev. 01
 

                                                                 4

e) Gensets shall be housed in a building. Bidder shall furnish the space 
requirement (building size) for accommodating single genset and two 
gensets. Required ventilation of these buildings shall be provided by 
‘contractor’. 

1.4 Scheme of Operation 

Following scheme of operation shall be considered while offering the equipment: 

a) On failure of both the incomers, a start command will be given to the Gen Set 
from under voltage relays of the respective 415V Switchgear. 

b) Considering block loading requirements, Genset should be able to take full load 
within 50 seconds (max) after starting. 

c) After the GenSet has reached the voltage and frequency, generator circuit 
breaker in 415V Switchgear shall receive a closing command from genset panel. 

d) The 415V Switchgear will now be fed from the GenSet. 

e) When the mains/ grid supply is restored, system shall check the healthiness of 
Grid/ main supply for pre-determined time. Then the Gensets shall 
automatically get synchronized with grid/main and transfer the load to 
grid/main supply. 

f) Once the Load is transferred back to Grid/ mains supplies, Gensets continue to 
run for a predetermined time for cool down and then switched-off automatically. 

g) The whole scheme shall be totally automatic and would require no man power. 

1.5 System Requirement & Design Criteria 

a) Main & neutral terminals shall be brought out in line with requirement specified 
under cl. 2.5.3 & 2.5.4 terminal box shall be adequate to house the CTs and 
cables.  

b) 3 nos. CTs for differential protection shall be mounted in neutrals brought to the 
neutral terminal box while other 3 CTs shall be mounted on the LVAC Board. 
These six nos. CTs are in Purchaser's scope of supply.  

c) Alternator Neutral shall be solidly grounded through pipe electrode. Grounding 
arrangement for neutral & body earthing shall be clearly depicted by contractor 
in the drawing during engineering stage. 
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d) Recommended size of power cables between alternator and AMF panel shall be 
justified by contractor through calculations. Spacing and mechanical strength of 
the terminals shall be accordingly ensured.   

e) ACB for Gensets have been provided in their respective 415V AC distribution 
boards (being supplied by Purchaser). Power circuit is therefore not required in 
AMF panel to be supplied under the scope of this specification. Control scheme 
shall be accordingly made for auto start of Genset and auto-closing and trip of 
Genset’s ACB.  

f) Genset protections shall include, but not be limited to, the following: 

i. Differential protection 
ii. Over current protection  
iii. Stator earth fault protection 
iv. Restricted earth fault protection  
v. Reverse power protection  
vi. Field failure protection    

Relays for various conditions mentioned at i, ii & iv above shall be provided by 
the purchaser in LVAC board, however those pertaining to alternator mentioned 
at iii, v & vi shall be provided by the contractor. Contractor shall provide 
necessary provisions in AMF panel scheme to interlock relays in purchaser’s 
board for initiating shutdown sequence. 

g) Provision for remote operation of genset from control room shall be made. 
Necessary interfacing shall be provided with sub-station automation system 
(SAS) for the same. Bidder shall make provision for adequate numbers of 
potential free contacts in the AMF control panel for repetition of all alarms & 
annunciations to sub-station automation system (SAS). 

1.6 Scope of supplies & services  

The scope of the work under the contract shall be deemed to include all such 
items, which although not specifically mentioned in the bid documents and/or in 
the bidder’s proposal, but are required to make the equipment/ system 
complete for its safe, efficient, reliable and trouble free operation. 

1.6.1 SUPPLIES 

A. Main Items 

The scope covers supply of Four (04) nos. of CNG Sets of stationary type 
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having a net electrical output of 1500 KVA capacity at specified site conditions. 

The Genset(s) shall be complete with all necessary component parts, 
accessories and appurtenances including, but not limited to, the following:  

i) Engine of adequate capacity to deliver 1200kW at specified site conditions. 
ii) Suitable alternator directly coupled to the engine through coupling, complete 

with all accessories. 
iii) Automatic Voltage Regulator 
iv) Complete starting arrangement including 4 nos. Batteries with leads (1set 

consisting of 2 nos of batteries for main & 1 set consisting of 2 nos of batteries 
for standby) & 2 nos. battery chargers. 

v) Base frame, foundation bolts etc. 
vi) Engine cooling and lubrication system 
vii) Engine air filtering system 
viii) Exhaust silencer package with insulation beyond flexible connection upto the 

stack height as per the CPCB norms.  
ix) AMF control panel complete with all standard protection, alarm/ annunciations 

and meters necessary for 1500KVA Gen set. 
x) Acoustic sealing of the genset rooms in line with CPCB norms  
xi) Adequate ventilation arrangement for genset rooms. 
xii) All lubricants, consumable, touch up paints etc. till successful completion of trial 

operation. 
xiii) Supply of cables (power & control) is excluded from contractor’s scope. 

However laying & termination of the same shall be under contractor’s scope. 
Bidder, therefore, shall consider supply of all the required lugs, glands, cable 
markers, ties etc in his bid.  

xiv) Set of GI pipes, strainers, valves etc as required for gas supply. 

B. Availability Spares 

The contractor shall supply the spare parts required to meet the specified 
guaranteed availability, and shall include such spare parts in the scope of 
supply.   

A list of spare parts to meet the guaranteed reliability & availability 
requirements is given below, which shall be considered by the bidder in his 
price bid.  

Sl. No. Item Description Unit  Quantity 
1 Set of Filters (each type) Set 1 
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2 Solenoid Coil Assembly Set 1 
3 DC starter assembly with clutch engaging 

and disengaging arrangements complete 
with motor 

Set 1 

4 Lube oil pressure safety control Set 1 
5 High water temp. safety control Set 1 
6 Diode Set 1 

 * Set mean 1 no. for each type for complete Genset 

C.  Site Spares 

The contractor shall supply additional spares, which he expects to consume 
during installation, testing and commissioning of the systems. The quantity of 
these spares shall be decided based on his previous experience, such that site 
work shall not be hampered due to non-availability of these spares.  

D. Standard Tools & Tackles 

Bidder shall include one set of standard tools and tackles required for erection, 
testing, commissioning & maintenance of equipment. The list of tools required 
shall be furnished in the bid. 

E. Besides, Bidder shall take a note of the following: 

i) Bidder in his offer shall furnish the requirement of feeders i.e. number, type & 
rating for pump house and control room. Purchaser will lay the main incomer 
to these areas, however termination of these cables in the respective panels 
shall be in contractor’s scope. All cabling (laying & termination) further from 
these panels to various equipments and for control & interlocking of these 
equipments shall also be in contractor’s scope. 

ii) Power & Control cables for fire protection system (except for detection 
system) will be supplied on free issue basis to contractor. BHEL shall procure 
various sizes of cables for the complete requirement of sub-station. It may be 
noted that the necessary modifications shall be made by contractor for the 
termination of the cables in the fire protection equipments. 

iii) Since laying & termination of all power & control cables is in contractor’s 
scope, supply of cable accessories such as lugs, glands, cable tags & markers 
etc. shall be included by the bidders in their offers along with supply of cable 
for fire detection and alarm system. 
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iv) Necessary cable trays will be supplied on free issue basis to the contractor, 
however necessary hardware for fixing the same on walls or elsewhere shall 
be included by the bidders in their offers. 

v) Earthing material viz. GS flat & wire will also be supplied on free issue basis to 
contractor; however requirement shall be given by the bidders in their 
respective bids. 

vi) Supply of CNG required for satisfactory running of the CNG generator with 
piped supply of CNG at Agra shall be arranged / provided by employer at the 
boundary wall. Contractor shall arrange pipeline from boundary wall tap off 
point to each Genset for further distribution of CNG.  

vii) Contractor shall submit valid Type test report for approval by owner. Fresh 
type test of equipment is not envisaged. It is presumed that equipments 
offered are duly type tested. However, in case the type test reports are found 
un-available/ un-satisfactory, tests shall be carried out afresh by contractor 
without any additional cost implication to Powergrid. 

viii) Valid Type Test reports (not more than 5 years old) for Alternator and degree 
of protection of control panel shall be submitted for approval during contract 
stage. 

ix) Finishing colours shall be RAL 7035 for indoor panels/cubicles and RAL 7032 
for outdoor panels/cubicles. 

x) Bidder shall choose the makes from among the POWERGRID COMPENDIUM 
OF APPROVED VENDORS (refer Annexure-B), which are also available on 
POWERGRID website on the Internet.  In case, no vendor is specified in the 
list against a particular item, only reputed makes available in the market shall 
be considered. All such makes shall be subjected to acceptance of 
POWERGRID. No additional price implication shall be made to BHEL on 
account of non-acceptance of proposed makes by POWERGRID. 

1.6.2 SERVICES 

The contractor shall provide following, services: 

a) The scope of services include complete erection, testing and commissioning of 
Gensets, conducting performance test to the satisfaction of the 
owner/purchaser and handing over of the fully operational equipment to the 
Owner/ purchaser. 

b) CNG piping & other installation shall meet statutory requirements and shall be 
approved by Controller of Explosives.  This shall be the responsibility of the 
Contractor. The Gensets shall meet the noise level & emission parameters and 
other requirements in accordance with latest Notification of MOEF. 
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c) Laying and termination of all power & control cables for equipments under the 
scope of supply of this specification. Cables shall be supplied free of cost by 
purchaser. 

d) Earthing of all the equipments, panels etc under the scope of supply of this 
specification. Earthing material (GI flat and GI/CI pipe electrodes) shall be 
supplied free of cost by purchaser. 

e) It is the responsibility of contractor to train at least two (2) site persons of 
Purchaser/Owner in efficient handling of the equipment. Handing over of the 
equipment shall be deemed complete only upon certification from Purchaser to 
this effect. 

f) The contractor shall ensure that sufficient quantities of commissioning spares 
are made available for timely completion of commissioning of the equipment. 
The bidder shall furnish a list of commissioning spares that shall be brought by 
him. The unused commissioning spares shall be returnable to the bidder. 

g) It will be the responsibility of the contractor to obtain statutory clearance & 
license for operation, if any, prior to supplies as required. 

h) During erection, testing & commissioning of the equipment, the contractor shall 
bring his own tools and tackles (on returnable basis) which may be required for 
maintenance, overhaul, and replacement of various equipment/components to 
be supplied under this contract.  

i) The draft O&M manual shall be submitted within 4 weeks after award of contract.  

 The O&M manual shall contain the following information: 

 Description of the system and equipment with design particulars 

 Scheme of operation and interlocks in AMF panel with the purchasers LVAC 
board 

 Instruction for installation, operation, maintenance and repair at site. 

 Recommended inspection practices and inspection schedule. 

 Ordering information for all replaceable parts 

1.7 Exclusions 

The following has been excluded from the bidder’s scope: 

a) Unloading & storage at site 

b) Supply of power & control cables.    

c) Supply of GI flat and pipe electrodes for equipment earthing. 
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d) Cabling for interlocking of Gensets with the LVAC system. However, contractor 
shall generate scheme and make necessary provisions in AMF control panel. 

e) Construction of buildings and foundations for gensets. However, the contractor 
shall submit the foundation details/ requirements to purchaser. 

1.8 Performance Guarantee 

The equipment offered shall be guaranteed for satisfactory performance for a 
period of 12 months from the date of satisfactory commissioning of equipment. 
The equipment found defective / failed within the above guarantee period shall 
be replaced/ repaired by the contractor free of cost within one month from the 
receipt of intimation.
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SECTION - 2 
Equipment Specification 

2.1 Codes & Standards 

The design and construction of complete system shall comply with the latest 
applicable Indian/British/American Standards/Codes. 

It is not the intent to specify herein all the details of design & construction. 
However, the equipment/system shall conform to high standards of design, 
engineering & workmanship in all respect and shall be capable of performing 
the required duties. 

2.2 Design & Construction 

The equipment shall be designed to withstand the extremes of the ambient 
conditions specified in SECTION 3. 

2.3 General Technical Specification: 

The Genset shall be designed to carry the emergency load continuously. 
The Gas generator shall automatically start-up when normal supplies are lost. 
The gas generator shall be started from their own DC power source and shall be 
totally independent of the AC system for their normal operation.  

The Genset(s) are intended to supply power only during an emergency for 
essential services and may be idle for long periods except for periodic routine 
tests once a week.   When there is a total failure of main power supply, the sets 
shall be required to operate continuously at full load for a period, which may 
even exceed 24 hours. 

Gas oil storage & other installation shall meet statutory requirements and shall 
be approved by Controller of Explosives.  This shall be the responsibility of the 
Contractor. The Gensets shall meet the noise level & emission parameters and 
other requirements in accordance with latest Notification of MOEF. 

2.4 ENGINE 

2.4.1 GENERAL 

The gas engine shall be of stationary type, four stroke with vertical inline of 'V' 
type   cylinder arrangement, super charged and water cooled. 
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2.4.2 RATING 

The engine shall be capable of driving the alternator continuously at its rated 
full load and rated speed without getting over loaded under the prevailing 
operating conditions. 

 It shall also be capable of satisfactory driving the alternator at 10% over load 
at the rated speed for one hour in any period of 12 hours of continuous 
running. 

 Continuous BHP rating of the engine shall be such that the Genset can 
continuously deliver the specified net electrical output, while supplying 
power/driving all electrical and mechanical auxiliaries connected   to alternator 
terminals and engine shaft at the specified site conditions. 

The contractor shall furnish supporting document / calculation to arrive at 
genset rating. 

2.4.3 RATED SPEED 

The engine shall be of low speed type and the rated speed shall not exceed 
1500 RPM. 

2.4.4 FUEL SYSTEM 

The engine shall be capable of running on CNG available in India. The gas 
consumption of the engine at full, three quarters and half of its rated power 
output shall be indicated by the bidder / contractor. 
Supply of CNG required for satisfactory running of the CNG generator with 
piped supply of CNG at Agra shall be arranged / provided by employer at the 
boundary wall. Contractor shall arrange pipeline from boundary wall tap off 
point to each Genset for further distribution of CNG.  
The gas genset engine shall be provided with dry type air filters having low 
resistance to air passage, high dust retaining efficiency and provision for easy 
cleaning. The filters shall be suitable for achieving satisfactory engine 
operation and ensuring the life under tropical humid conditions.  

2.4.5 LUBRICATION 

 The engine shall have a closed cycle lubricating system with positive oil 
pressure and crank chamber for collection/storage of the lubricating oil during 
circulation.  No moving part shall require lubrication by hand or any other 
external source either prior to the starting of the engine or when it is in 
operation. 

 A lubricating oil filter shall be provided for operation under normal conditions 
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for a period of 250 hours without the necessity of its replacement or cleaning. 
In case lubricating oil coolers are required they shall be of the air-cooled type 
and shall be supplied as an integral part of the Genset. 

 Necessary temperature and pressure gauges shall be supplied and fitted on 
the lubrication system. The lubricated oil recommended by the manufacturer 
shall conform to the requirements specified in IS-466. 

2.4.6 COOLING 

 Engine shall be of radiator type. Forced coolant circulating shall be employed 
with the help of engine shaft driven pump. As an alternative to radiator located 
in front of the engine with a fan driven mechanically from the engine shaft, 
separately located radiator (which shall then be located outside Genset room) 
with motor driven fan may also be provided.  

2.4.7 ENGINE GOVERNOR 

 The governor shall be isochronous type to maintain zero speed rate or 
regulation and shall preferably be of Woodward make having class 'A1' 
accuracy in order to take care of heavy duty motor starting.  It shall have 
necessary characteristics to maintain the speed substantially constant even 
with sudden variation in load. However, a tripping shall be provided if speed 
exceeds maximum permissible limit. The governor shall be suitable for 
operation without external power supply. 

2.4.8 TURBO CHARGER 

It shall be of a robust construction suitable of being driven by engine exhaust, 
having a common shaft for the turbine and blower.  It shall draw air from air 
filter of adequate capacity to suit the requirements of the engine. 

2.4.9 QUIETNESS OF OPERATION 

The engine shall be designed to achieve maximum quietness of operation. 
Efficient Industrial silencer shall be provided for the exhaust as well as the air 
intake.  Acoustic enclosures shall also be provided such that the noise level of   
acoustic enclosure Genset shall not be more than 75 dB (A) at 1 m from the 
enclosed surface. The gas generator sets should also conform to Environment 
(Protection) Rules, 1986 (of India) as amended. The Contractor shall provide 
details for the enclosures along with their bid.  

2.4.10 STARTING 

The engine shall be electrical self-starting type.  The source of energy shall be 
separate dedicated 24 V batteries.  The batteries shall be of locomotive type. 
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The cranking device shall be designed in such a way that the engine starts 
automatically and reaches rated speed within the time required by the scheme 
of a remote starting impulse being received.  The fuel oil system and the 
lubricating oil system shall also start operating simultaneously and 
automatically as soon as a starting impulse is received to obviate any change 
of seizure of the piston and bearing as well as air locking in fuel supply system. 
The starter motor shall conform to IS-4722. 

A suitable dedicated battery charger using   semi-conductor rectifier shall be 
provided for quick and trickle charging the battery used for starting.  The 
charger shall be provided with a suitable D.C.  Voltmeter, ammeter and output 
voltage control facility mounted on the control cubicle.  The charger shall have 
necessary filters and suitable characteristic   for charging the battery and 
keeping it in fully charged state. 

The battery for starting the engine shall be capable of performing at least six 
(6) normal starts without recharging.  In any case the continuous cranking for 
at least one minute shall be possible. 

2.4.11 PIPING, VALVES AND FITTINGS 

The engine shall be supplied with all piping, valves and fittings for the fuel oil, 
lubricating oil, engine starting air inlet and engine exhaust system, along with 
expansion joints, drain plugs, flanges etc. 

2.4.12 ANCILIARY EQUIPMENT 

 The following equipment shall be supplied as part of the or along with each 
engine: 
a)  Flywheel 
b)  Daily service fuel tank, piping and drain cock or plug. 
c)  Tachometer 
d)  Lubricating oil cooler (where applicable). 
e)  Exhaust silencer and piping. 
f)  Fuel oil filters, lubricating oil filters and air filters. 
g)  Temperature gauges for water and lubricating oil and pressure gauge for 

lubricating oil. 
h)  Manufacturer’s standard tool kit  
i)  Instruction manuals with necessary details of equipment part list and 

spares. 
j)  Protective equipment, preferably in the form of fuel cut-off solenoid and 

suitable relays to protect the engine against excessive cylinder 
temperature and low lubrication oil pressure. 
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k)  Drain taps in the cooling water system and the lubricating oil system. 
l)  Lifting attachment for lifting the complete set or the engine and alternator 

separately. 
m)  Radiator. 
n)  Any  other  ancillary  equipment  not   specifically mentioned in the 

Specification but which the supplier  considers  necessary for  proper  
operation  and maintenance  of  the set, and  safety  of  operating 
personnel. 

2.5 ALTERNATOR 

2.5.1 GENERAL 

 The alternator shall be of totally enclosed or screen protected and self air-
cooled type conforming to the requirements of IS-4722. 

 The continuous rating of the alternator at 50 deg. C ambient shall at least equal 
to net electrical output specified for Genset plus the power requirements of all 
auxiliaries connected to alternator terminal including excitation (if it is taken 
from alternator terminals). 

 The parameters for the alternator shall preferably be as given below: 

i)    Voltage   : 415 V + 10% 
ii)   Frequency  : 50 Hz + 5% 
iii)  Power factor  : 0.8 lag 
iv)   Efficiency   : better than 90% 

 All insulated winding conductor of the alternator shall be of copper.  The overall 
alternating winding insulation shall be epoxy thermosetting type but tinted to 
class 'B' operation from temperature rise consideration. 

 Suitable space heaters shall be provided for alternators. 

2.5.2 EXCITER 

 The alternator shall have its own excitation system.  If a rotating exciter is 
provided for this purpose, it shall be driven by the alternator shaft.   Excitation 
power shall be taken from alternator terminals itself if exciter is not provided.  
Voltage regulator shall be provided to keep the terminal voltage within + 1% of 
the set value.   The setting range available on voltage regulator shall be + 
10%.  The excitation system shall be complete with all necessary accessories. 

2.5.3 NEUTRAL POINT 

 The winding of the alternator shall be star connected.  Neutral side leads shall 
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be brought out to a separate terminal box wherein provision of C.T. mounting 
shall be kept on neutral side of each phase for alternator differential protection. 
C.T. details as required for protection scheme shall be determined by the 
Contractor. 

2.5.4 TERMINAL BOX AND CONNECTION 

 The alternator output terminals shall be enclosed in a terminal box mounted in 
an accessible position on the alternator frame.   As far as possible, connections 
between the exciter and alternator shall be contained within the machine 
frame. The connections carrying ac and dc shall be segregated from each other. 

2.6 GAS GENERATOR CONTROL PANEL 

2.6.1 CONTROL OF GAS GENERATOR SET 

 All Gensets shall be controlled from control panel placed inside the genset 
room. The floor mounted Panel shall have IP-52 degree of Protection as per IS: 
12063.  

 The Genset is required to start up and come into operation automatically 
whenever a remote starting impulse is received in the event of failure of normal 
supply. 

 Testing facility for automatic operation of Genset shall be provided on the local 
control panel board. In addition to local operation, Genset shall be capable of 
being stopped manually from remote as well. However, interlock shall be 
provided to prevent the shutting down operation as long as circuit breaker is 
closed. Necessary interfacing shall be provided with sub-station automation 
system (SAS). 

2.6.2 FAILURE TO START 

A three attempt starting facility using two impulse timers and a summation 
timer for engine shall be provided and if voltage fails to develop within the 
required time from receiving the first start impulse the set shall block 
automatically & a visual indication and audible alarm shall be given in the 
station control room as well as in local control panel. 

2.6.3 INDICATION LAMPS 

a)  Pilot indicating lamp shall be provided for  

i) Mains ON, 

ii) Alternator ON 
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iii) Charger ON/OFF 

b) Visual Annunciation shall be provided to indicate the following fault 
conditions. 

i)  Set shut down due to engine overheating. 

ii) Set shut down due to low oil pressure. 

iii)  Battery charger failure 

iv) Set failed to start. 

v) Set shut down due to high cooling water temperature. 

vi) Low CNG pressure. 

vii) Over speed trip. 

viii) Alternator fault. 

ix) Synchronizing failure. 

2.6.4 The control panel/board shall have the following provisions for the control of 

Genset. The control and protections of Genset shall be PLC based. 

1)  Starting and stopping of the set 

2)   Adjustment of speed and voltage including fine adjustments. 

3)  Genset output voltmeter and ammeter 

4)  Frequency meter or RPM meter 

5)   Local remote selector switch to facilitate remote starting and stopping of 
the Genset. 

6)  Synchronising unit for uninterrupted return to normal after a power failure 
and for uninterrupted load test of the generator Set. 

7)   D.C.  Ammeter and D.C. voltmeter for Genset field circuit. 

8)  Audio and visual annunciation system of Genset fault. 

9) 3 nos single phase CT's for metering. 
 

2.6.5 The Gensets would normally be controlled from remote (SAS) for which 

following provisions shall be made: 

i)  Starting and stopping of the Genset. 

ii)  Indication of the Genset under operation. 
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iii) Watt-hour meter, Wattmeter, Voltmeter, Ammeter and meter. 

iv)  Control of Genset Circuit breaker. 

Besides, all important alarm and annunciations shall be provided in SAS in 
control room. 

2.7 TESTS 

Full engine performance testing shall be carried out as per BS-649 at 
manufacturer's works. The alternator shall be type and routine tested as per IS-
4722 
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SECTION – 3 

Project Details & General Technical Requirements 

Please refer TB-343-316-000 “General Technical requirements –section-3”and relevant 
clauses of technical specification 
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