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1.0 SCOPE OF SUPPLY 

 
A Generator Protection Panel along with transducers 
B Desktop PC (latest model) with relay configuration software 
C Commissioning / testing equipment./Special tools and tackles 
D Commissioning spares 
E Recommended spares for five years 

 
The scope covers the design, manufacturing, supply & commissioning of Generator 
protection panel (one no.) along with commissioning and recommended spares. 

The protection panel shall be supplied by the vendor at BHEL Hardwar site. The protection 
relays offered shall be numerical type housed in closed construction type panel and shall be 
suitable for 110 V D.C-supply. The protection equipment shall be sensitive, stable and 
reliable. The equipment shall be supplied as per the list of devices/ technical 
specifications/details of protections given in the subsequent pages of this specification.  

Fittings, equipments and accessories such as auxiliary relays, timers, interposing CT’s, 
indications which may not have been specifically mentioned in the list devices but which are 
actually considered necessary for the of the scope/successful operation of the system shall be 
deemed to have been included in offer. 
 
Complete engineering of the protection system including relay setting calculation's and 
suitability of main/interposing CT/PT's required for the reliable system operation shall be the 
responsibility of vendor.  

 
Only vendors having past experience in designing, manufacturing, the complete protection 
system and commissioning of the similar equipments for power plant applications shall only be 
considered for technical evaluation. The vendors shall submit a list of such projects/customer 
along with the offer where they have supplied the protection panels using the numerically 
controlled relays and the protection panels are in operation for purchaser's review. The vendors 
shall submit the offer complete in all respect and part offer will not be considered for technical 
evaluation. 
 
Deviations, if any, should be brought out very clearly along with the offer, otherwise it will be 
presumed that the offer is in line with what has been stated/asked for in this specification. 
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PURPOSE 
 
For the protection of Generators (rating 800/1000MW) during testing . The same 
protection panel shall be suitable for testing of 800 and 1000MW generators (one at a 
time). The numerical relay shall have settings for both the ratings of the generator and the 
same shall be selectable from front of the protection panel.  
 
 
2.0 CONSTRUCTION 
 
The generator protection equipment shall be of modular design and electronics unit shall 
supplied in a standard cubicle. The protection relay panels covered under these 
specification shall be of simplex type, with glass door on the front for viewing inside 
signal & tripping relays LED's, with its own base frame suitable for indoor mounting. The 
cubicle shall be provided with bottom plates to cover the cable slots and same shall be 
used as cable gland plates. 

The weight bearing members such as panel front, base frame shall be fabricated from 2.5 
mm CRCA steel sheet and other cubicle components from 2 mm sheet steel. The cubicle 
has rear as well as front opening hinged type lockable doors and to prevent wrapping of 
panels, all heavy devices shall be adequately supported by means of brackets or straps.  
 
The cubicle shall be adequately ventilated, dust, moisture and vermin proof, conforming 
to the degree of protection not less than IP41, provided with anti vibration rubber 
pads/strips of shock absorbing materials, anti-condensation heaters, interior illumination 
arrangement by using compact fluorescent lamps and 5/15A plug socket- arrangement.  

A grounding Copper busbar of suitable size shall be provided along the bottom for 
connecting the same to common earthing system. Neoprene gaskets of suitable thickness 
shall be interposed between all metal joints. Door edges shall be lined with rubber seals. 
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All measuring instruments, relays etc. conforming to relevant IS shall be so mounted that the 
removal or replacement can be accomplished individually without intercepting of service to 
adjacent equipment. 
 
The control wiring shall be with min1.5 sq. mm copper wire as per approved drawings and 
shall be neatly bunched and supported properly inside the panels. Individual identification 
labels for the panel mounted equipment on the front and back shall also be provided. For CT’s 
secondary wiring shall be done with min 2.5sq. mm copper cable. 
 
The external paint shade of the protection panel shall be pebble grey shade no. RAL 7032 
(semi Mat finish) and internally white enameled and pretreatment shall be as per our standard 
no. HW0674197. 
Vendor should specify the paint thickness for review by the purchaser. 
 
 
3.0 SCHEDULE OF EQUIPMENT 
 
The equipment mounted on Protection Panel shall be complete with Numerical protection 
relays, microprocessor based design/static auxiliary relays, timers, trip supervision relays, 
meters, switches, facia windows, metrosil surge diverters and interposing CT's/PT's and 
Transducers to meet the protection requirements as per the list of protections.  
 
All the numerical relays shall comply with IEC  61850 protocol. 
 
Minimum two nos. potential free contacts of each relay for trip and alarm shall be made 
available. For DCS 10 potential free contacts also shall be made available. 
 
The protection relays shall have the self diagnosis and supervision functions. Local control of 
the protection relay shall be provided by convenient menu based programme to enable settings 
to be carried out, the values of parameters to be viewed, messages and measured values to be 
read etc. The operator program shall run on a PC connected to the interface on the front of 
protection device.  
 
A digital multifunction meter shall be provided on the front side of the panel for measurement 
of voltage, current at each phase and frequency. 
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Full schematic for generator protection system incorporating the features mentioned below 
shall be supplied by the vendors. 
 

� Built in testing facility to enable the protection system to recognize any defective unit 

or program.  

� Simple and user friendly assignment of parameter for protection functions, as well as 

inputs & outputs for each protection function. 

� The inputs & outputs shall be freely selectable and programmable. 

� All the measured and set parameters as well as signal and tripping commands shall be 

documented  

� Communication facilities between protection and operator or higher order control 

system shall be provided.  

� The protection system shall be capable of recording the events and disturbances  

       that occurs during testing of Generators. 

� The man machine communication (MMC) for setting and reading the relay shall be 

possible without knowledge of programming, by using menu driven program on PC. 

� Trip Circuit Supervision 

� VT supervision. 

 
The system shall be complete in all respect and the supplier shall ensure its successful 
operation. The system engineering shall be the responsibility of the supplier and the 
purchaser shall furnish all the necessary information’s available with him during detailed 
engineering. 
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4.0            TESTS AND INSPECTION 
 
The vendor shall submit the detailed manufacturing quality plan in quadruplicate for BHEL 
approval in BHEL Q.P. format, clearly indicating the tests to be conducted at their works 
along with reference standards and acceptance norms therein. The test certificates of all the 
equipments/instruments used in the system shall be submitted to BHEL along with acceptance 
test certificate at the time of inspection. 
 
The protection panel shall be fabricated based only on the approved drawings of the purchaser 
and shall be inspected before the dispatch at the vendor’s works. The vendor shall intimate the 
purchaser about the readiness of the equipment for his inspection 30 days in advance. The 
vendor shall submit all the test certificates in triplicate for the panels and bought out items. 
 
Minimum following routine tests shall be carried out at the vendor’s works on complete 
equipment in the presence of purchaser’s representative. 
 

a) Physical  checkup of both front and internally mounted equipment  

b) Continuity checkup of panel wiring 

c) Meggering of the panel using 500V megger for insulation resistance 

before and after HV test 

d) AC and DC functional tests on relays at 80% and 120% of control voltage. 

e) High voltage test on the wiring with all the equipment in the circuit at 

2.0KV, 50 Hz for 1 minute. 

f) Dimensional check as per approved drawing.  
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5.0 DRAWINGS AND DOCUMENTS REQUIRED WITH  OFFER 
 
While submitting the offer, the General arrangement, dimensional layout of installation and 
detailed technical specifications of the equipments along with the technical literature for the 
equipments offered, proposed single line diagram and support document indicating the past 
experience for the similar equipment, in triplicate shall be included. 

Quality plan duly filled in BHEL format (enclosed with this specification) shall also be 
submitted in triplicate. 

Details such as VA burden, knee point voltage, excitation current and secondary resistance of 
CT’s for PS class shall be given along with the offer. VA burden and other specification of PT’s 
shall also be indicated. The ratios and accuracy class of CT’s and PT’s are being given in this 
specification. Vendor may give their comments on the same, if they feel any change is required 
in these values.  

 
6.0 DRAWINGS AND DOCUMENTS REQUIRED AFTER  ORDER 

 
Within 1 months after the receipt of the purchaser order, 6 copies of all related 
drawings/documents listed necessary for the approval of the purchaser shall furnished by the 
vendor. 

� General arrangement drawing showing the disposition of various equipment in protection 

panel 

� Foundation and floor cutout details for protection panels. 

� Device list listing various components along with their make, component number, type, 

model number, rating, quantity etc. included in the system along with technical 

specifications. 

� Detailed Schematic Diagrams and Terminal details  

� Complete wiring diagram of relay panel showing the interconnections between / various 

CT's, PT’s and relays. 
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� Cable schedules for panels. 

� Quality Plan. 

4 sets of Instruction manual & drgs documents properly bound in hard cover comprising 
following shall be supplied along with dispatch documents:- 

– All drawings  

– Operation and Maintenance manuals  

– Printed pamphlets and catalogues  

– Any other necessary document 

– Tests certificates/certificate of compliance in triplicate for all bought out items,  

routine test certificates of protection panels.  

– Type test certificate for IP protection provided. 

7.0   SPARES 
 

♦ The vendor shall include in the scope of supply all the necessary commissioning 
spares of the equipment and/or the system. These spares must be available at site 
before the Protection panels are energized . 

 
♦ The vendor shall submit a list of recommended spares suitable for five years 

operation with unit rate against each spare. The total price of these recommended 
spares shall not be used for bid evaluation purpose. However purchaser’s reserved 
the right to order any, all or in excess of recommended spare parts as the case may 
be and the contract price shall be adjusted accordingly based on the relevant unit 
prices.  

 
 

8.0    GUARANTEE 
 

All equipment covered in the specifications shall be guaranteed for a period of 12 months 
from the date of commissioning or 18 months from the date of dispatch whichever is earlier, 
against any defects in design manufacturing workmanship or materials.  
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9.0 COMMISSIONING 
 

   Vendor shall quote separately for commissioning of Generator Protection Panel and the 
same shall be used for bid evaluation purpose. Details shall be furnished in the technical 
offer. Required instruments for testing and commissioning shall be arranged by the 
vendor.  

 

10.0 PACKING AND MARKING 
 

All the items should be conserved suitably against damages/corrosion during transportation 
and storage. Equipment should be packed in proper water proof and sound package to avoid 
damage during transit. Package should be legibly marked with following details. 

– Purchase order No. & Date  
– Description of equipment  
– Name of Supplier 
– Net/Gross Weight 

 
 

11.0 CROSS REFERRED STANDARD 
 
                      - NIL- 

                                        
12.0 LIST OF GENERATOR PROTECTIONS REQUIRED DURING TESTING  
 

Sl.No. DEVICE DESCRIPTION 
1.0  87G Generator Differential 
2.0  46G Generator Negative Phase Sequence  
3.0  64G2 Generator Stator Earth Fault 
4.0  64R Rotor Earth Fault 
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13.0 CT DETAILS FOR GENERATOR PROTECTION AND METERING   

 
 S.No. Current Ratio Acc. Class Purpose 

1. 20/5 A PS Protection 
2. 20/5 A 0.1 Metering 
3. 20/5 A 5P15 Protection 
4. 30000-20000/20/20A   
 Core -1  PS  Protection 
 Core-2 0.1  Metering 

 
 
14.0 PT DETAILS FOR GENERATOR PROTECTION AND METERING  
 
S.No. Voltage Ratio Acc. Class Purpose 

1. 27000/�3 :110 /�3 V 0.2 Metering 
 
 
 

15.0 TRANSDUCERS  DETAILS FOR METERING  
 

1. 3 TRANSDUCER (OUTPUT 4-20mA ) for measurement of current in each phase of the 
generator. 

 
2. 3 TRANSDUCER (OUTPUT 4-20mA ) for measurement of line voltage of the generator. 
 
3. 1 Frequency transducer (upto 65 Hz) for frequency measurement of the generator.  

       

�


����4��"���

WORKED BY 

Manju 
Azad 

  

���
��&
���
���
��
��
���
��	
���

��
��
��

��
��

��
��

��
��
��

��
��

��
��
��

��
��

��
��
��

��
��

��

IN
V

E
N

T
O

R
Y

 N
O

. 

 REV.NO. 
01 

 

5�����"���

CHECKED BY 

Vineet 
Jain 

  



 




