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Name of Project: - 765/400kV AIS S/S ARIYALUR                         Name Of Item :   -765kV Reactors 

Sr. No Technical Requirement   Supporting documents Reference of 
attached 
documents  

1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. 
 
 
 
 
 
 
 
 
 
 
 

The manufacturer should have designed, manufactured, tested & supplied 715KV or higher voltage class 

one(1) number of three phase Reactor of at least 240MVAR capacity or a bank of three(3) single phase 

reactors ,each having a capacity of at least 80 MVAR . These Reactor(s) should have been in satisfactory 

operation # for more than two (2) years as on the date of award of contract (i.e. 31.03.2017).                                          

 

 

 

 

 

OR 

The manufacturer should have designed, manufactured, tested & supplied 715KV or higher voltage class 

one(1) number of three phase Transformer of at least 500MVA capacity or a bank of three(3) single phase 

Transformers, each having a capacity of at least 166 MVA . These Transformers(s) should have been in 

satisfactory operation # for more than two (2) years as on the date of award of contract (i.e. 31.03.2017).  

 

 

 

 

1 .Bidder to Provide 
Compliance/Confirmation of 
fulfilling SL No.1 Technical 
Requirement.   
2. Performance certificate /Letter 
/MOM etc. issued by end customer 
for Satisfactory operation 
3.  PO Copy  
4. Inspection/ dispatch  clearance 
5. LR details 
6. Commissioning Report/ Handing 
over Documents 
Etc. 
 
 
 
1 .Bidder to Provide 
Compliance/Confirmation of 
fulfilling Sl. No.2 of Technical 
Requirement.   
2. Performance certificate /Letter 
/MOM etc. issued by end customer 
for Satisfactory operation.  
3.  PO Copy Bidder  
4. Inspection/ dispatch  clearance 
Bidder 
5. LR details Bidder  
6. Commissioning Report/ Handing 
over document  
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3 

 

OR 

These reactor(s) should have been supplied as on the date of award of contract (i.e. 31.03.2017) 
as mentioned above based on technological support of parent company/ 
collaborator(s)/subsidiary provided that; 
 
i) Parent company / collaborator(s) / subsidiary meets the Technical Experience criteria 

stipulated in 1 above.  
 

ii) A confirmation letter from the parent company / collaborator/subsidiary along with the bid 
stating that parent company / collaborator/subsidiary shall furnish performance 
guarantee for an amount of 10% of the cost of such equipment(s). This performance 
guarantee shall be in addition to contract performance guarantee.  

 

*  Satisfactory  operation  means  certificate  issued  by  the  Employer  certifying  the operation      

    Without any adverse remark. 

 
 
 
1 .Bidder to Provide 
Compliance/Confirmation of 
fulfilling Sl. No. 3 of Technical 
Requirement.   
2. Performance certificate /Letter 
/MOM etc. issued by end customer 
for Satisfactory operation.  
3.  PO Copy Bidder  
4. Inspection/ dispatch  clearance 
Bidder 
5. LR details Bidder  
6. Commissioning Report/ Handing 
over document of parent company 
7. Confirmation letter from the 
parent company / 
collaborator/subsidiary company for 
additional  Performance Guarantee 
of 10% of the Cost of Reactor . 
8. Authorization letter from parent 
company 
 
Etc. 
 
 

                                                                                                                                                                                                                    

                                                                                                                                                                                                                                                        Signed with Seal of Bidder. 

 

                                                                                                                                  Date ……………….. 
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SECTION-1 

 
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS & BILL OF QUANTITIES 

 
1.1 SCOPE 

 
This specification covers design, engineering, manufacture, testing at factory, packing and 
forwarding arranging insurance cover towards transit, delivery at site including all materials, 
accessories, spares, supervision of unloading, handling, proper storage, erection, testing, and 
commissioning of the single phase  80MVAR , 765kV Reactor with   on line Bushing monitoring 
system and  Neutral Grounding Resistor etc. 
 
 
The scope shall encompass and include all the activities listed above. 
 
 
This section covers the specific technical requirements, scope and quantities. The specific 
technical requirements for the above item as specified by the TANTRANSCO are given in Section-
2A & 2B. The offered equipment shall also comply with the general technical requirements for 
the project as detailed under section-3 of this specification. 
 
 
80MVAR, 765kV Reactor is required for the following project: 
 
Name of the Customer   : Tamilnadu Transmission Corporation Limited (TANTRANSCO) 
 
Name of the Project      :    765/400kV AIS S/S Ariyalur 
 
This specification comprises of following sections: 
Section-1: Scope, Specific Technical Requirements & Bill of Quantities 
Section-2A:  Amendment of Technical Specification of Reactor  
Section-2B: Technical Specification of Reactor 
Section-3   : Project Details & General Technical Requirements 
Section-4   : Guaranteed Technical Particulars 
Section-5   : Technical Checklist  
 
In case of any conflict between various sections, order of precedence shall be in the same 
order as listed above. 
 
The scope of supplies shall be as per commercial terms and conditions enclosed separately with 
the enquiry. 
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1.2 SPECIFIC TECHNICAL REQUIREMENTS- 

1.2.1 Specific Technical Requirements for Reactor and NGR  

 
For 80MVAR , 765kV Reactor  

1. Rated Voltage (Un) 765/√3 kV           
2. Maximum continuous operating 

voltage(Um)  
800/√3 kV 

3. Connection (3 phase) Star with neutral brought out  

4. Rated frequency  50Hz 
5. Creepage  distance of HV Bushing  20000mm 

6. Creepage  distance of Bushing neutral 
side  

3625mm 

7. Cooling system  ONAN 

8. Duty  Continuous  at 800kV/√3 
 

9. One minute power frequency 
withstand voltage ( for HV winding)  

830kVrms ( ph.-Earth) for 5 min ( to be 
tested)  

10. Max. Design Ambient Temp. (°C) 
 

50 °C 

11. Max partial discharge level  of bushing 
at Um 
 

 

HV <10 pC 
Neutral  <10 pC 

12. Max. partial  discharge  level  <100 pC at 1.58Ur /√3 

13. Neutral  Solidly  earthed  

Neutral grounding reactor ( NGR)  
1. Rated voltage  from insulation  

strength  consideration  
145kV  

2. Rated frequency  50Hz 
3.  Type  Dry  type air core for outdoor application  

4. Cooling system  ONAN 

5. Insulation  Graded/Uniform 
6. Connection  Between neutral of reactor and ground 

7. Maximum continuous current (rms)  20A  

8. Rated short   time current (rms) (60 
secs.) 

240A( However the NGR shall be designed  
for a current rating of 600A rms  short time 
current to ensure  mechanical  robustness 
which  will be  verified during  design review  
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9. Rated impedance at rated short  time 
 and continuous  current  

 1200Ohms                                                           
(This value is indicative and actual shall be 
provided during detailed engineering stage) 

10. Lightning  impulse  withstand voltage  
insulation level of winding  

 

(1) Line side  550kVp 

(2) Ground side  550kVp 
11. One minute Power frequency  

withstand voltage of winding 
 

 Line side  275kVrms 
Ground side  275kVrms 

12. Mounting of NGR  Pedestal insulator  

Type  Porcelain/Silicon rubber 

Minimum creepage  438mm 
One minute Power frequency  
withstand voltage 

55kVrms 

Lightning  impulse  withstand voltage   125kVp 

13. Method of grounding  Solidly connected between  neutral of shunt 
reactor and earth  

 

1.2.2 Maximum Permissible Losses for 80MVAR Reactor   at Rated Voltage, frequency at 75°C 

will be 103kW. 

 Note: Bidder is required to offer the Reactor with above specified losses at rated voltage, 

frequency at 75°C for the reactor. In case the losses are found to be more than above specified 

during testing factory /site the Reactor shall be summarily rejected. 

 

Please refer Section-2A for amendments of section 2B and   Section 2B for detailed specific 
Technical requirements of Reactor, NGR etc. 

 

1.3 GENERAL TECHNICAL REQUIREMENTS- 

 

1.3.1 Paint System and Procedure 

Bidder to follow paint system and procure as per Clause 8.0 of Section-2B. 

1.3.2 Grounding / Earthing work 

As per Clause no. 18 of Section 2B. 
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1.3.3 Cabling work 

(1) All special cables   mentioned below   shall be in bidder   scope. 
 
(a)  Between   Reactor/on line monitoring system    and individual   marshalling box   

      (IMB). 
 

(b) Between individual   marshalling box (IMB) and common marshalling box (CMB). 
 
(c) Between common marshalling box (CMB) and switchyard panel room/ control     

room. 
 

(2) All power, control and OFC (optical   fiber   cable) mentioned below   shall be in bidder   
scope. 
 
(a) Between   Reactors /on line monitoring system and individual   marshalling box   

(IMB). 
 

(b) Between individual   marshalling box (IMB) and common marshalling box (CMB). 
 

(3)  BHEL will  supply only  control cable  ,  auxiliary power cable , armored  OFC  cable  
between common marshalling box( CMB)  and switchyard panel room/ control room 
only.  
 

(4) Bidder scope cabling also includes supply of glands, lugs, ferruling etc.  
 
 

1.3.4 Auxiliary Supply 

3 phase Auxiliary power supply and 220V DC supply of common marshalling box (CMB) shall be 
provided by BHEL. Suitable Terminals in common   marshalling box for external power supply 
shall be provided   by bidder. 

 

1.4 BILL OF QUANTITIES- 

Please refer Annexure BOQ for Bill of Quantities. 

Note: 
 

1. Quantity is subject to change by ±40%. 
 

2. Six percent (6 %) extra oil shall also be supplied for topping up, in non-returnable 
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containers suitable for outdoor storage. The cost of the same should be included in the 
quoted price and no price implication will be accepted at later stage.  

3. All required foundation bolt, nut and washer of Reactor and marshalling box shall be in 
bidder Scope. 

4. Suitable clamping devices for prevent Reactor movement   shall be in scope of bidder 
scope. 

5. Supply of ultra-high vacuum oil treatment plant is not in bidder scope. 

6. Bushing turrets CT of Reactor   as per specification requirement will be in bidder scope. 

7. Neutral formation of Line Reactor are not in bidder scope. Necessary support insulator 
may be mounted on Reactor tank for neutral connection to 3” Al tube   bus (Exact 
requirement if required shall be intimated during details engineering stage). 

8. Terminal connector   for bushing of Reactor, NGR, and 132kV LA and neutral CT are not in 
bidder scope. 

9. Fire Prevention System by injecting Nitrogen Gas (NIFPS) is not in Bidder Scope. However 
provision (interface point of view) of should be there in supplied Reactor.  

10. Refer Section 2A for amendment of Reactor specification. 

11. On line insulation oil drying system & on line DGA is not applicable for Reactor. 

12. Plinth level of switchyard is 300mm above FGL. 

13. Bushing CT shall be provided as per Annexure-M. 

14. 1 no. single phase outdoor current transformer shall be provided for neutral Earthing of 
each three phase bank of line reactor through NGR. Supply of single phase Neutral 
current transformer for Earthing of line reactor shall be in bidder scope. 

15. 132kV Surge Arrester is not in bidder scope. 

16. Supply of NGR support structure, mounting hardware and foundation bolts shall be in 
bidder’s scope. 

17. Supply of neutral current transformer, mounting hardware shall be in bidder’s scope. 
Support structure for NCT, is in BHEL scope. 

18. Spare unit of line   Reactor is not applicable for this project. 

19. Online   system for Reactor shall have provision for integration with SAS based on IEC 
61850 communication protocol. For SAS integration purpose necessary Ethernet switch, 
LIU, patch cards, protocol converter etc. in common marshalling box shall be in bidder 
scope.  

20. The insulating oil, to be used and supplied with the Reactor, shall be of EHV grade 
conforming to IS: 335 of latest issue. No inhibitors shall be used in the oil.  
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1.5 TECHNICAL  QUALIFYING REQUIREMENT OF LINE REACTOR  

Please refer Annexure PQR_REACTOR 

 
1.6 TYPE TESTING - 

1.6.1 Main Item  

Bidder shall submit valid type test reports (As per relevant IEC/IS standard) for the tests carried 

out within last ten   years from the date of opening of the tender (i.e. 30.09.2016). The reports 

should have been conducted on identical or similar equipment/components to those offered. In 

case type test reports are more than 10 years old ( from the date of opening of the tender  ) or 

the reports of type tests are found to be technically unacceptable , the type test shall be 

conducted by the vendor  without cost and delivery implication to BHEL. The type test if 

conducted shall be witnessed   by BHEL/Customer. 

 

1.6.2 Type Test for fittings –As per cl. No. 35 of section 2B. 

1.6.3   Factory tests–As per cl. No. 34 of section 2B. 

Note – Type test sl. No.  20, 21, 22, 23 and 24 as per cl. No. 34 of section 2 B shall be carried 

out at first unit manufactured against the PO at each manufacturing plant.  

1.7 Further, a legally enforcement undertaking by manufacturer   shall be furnished during 

contract stage for guarantee quality, timely supply, performance and supervision of 

erection, testing and commission of the 765kV line Reactor. 

 

1.8 INSPECTION AND TESTING AT WORKS- 

The Bidder shall carry out a comprehensive inspection and testing programme during 
manufacture of the equipment as detailed in section-2A, Section 2B and Section 3. 

 

1.9 QUALITY PLAN 

The contractor shall carry out contract works in accordance with sound quality management 
principles which shall include such as controls which are necessary to ensure full compliance 
to all requirements of the specification & applicable international standards. These quality 
management requirement shall apply to all activities during design, procurement, 
manufacturing, inspection, testing, packaging, shipping, inland transportation, storage, site 
erection & commissioning. Contractor shall submit detailed Quality Plan for BHEL / 
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customer’s approval within 1 week   of P.O. placement.  
 
1.10 ERECTION, TESTING AND COMMISISONING AT SITE 

The Bidder shall supervise a comprehensive erection, testing and commissioning programme at 
site duly TANTRANSCO approved as detailed in section-2A and section2B for   amendment. 

 

1.11 STANDARDS 

The equipment to be furnished under this specification shall conform to latest issue with all 
amendments (as on the originally scheduled date of bid opening (i.e.30.09.2016) of standard 
specified under Clause no. 3 of Section-2A & 2B unless specifically mentioned in the 
specification. 

-------------XXX------------ 
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ANNEXURE-BOQ ( 765KV REACTORS) 

S.No. DESCRIPTION UNIT QUANTITY REMARKS 

A SUPPLY       

A.1 
SUPPLY- REACTORS : 765KV, 80MVAR, 
SINGLE PHASE LINE REACTOR COMPLETE 
IN ALL RESPECT 

Nos. 9   

A.2 

SUPPLY- REACTORS : 145KV, NEUTRAL 
GROUNDING REACTOR( NGR) AIR CORE 
TYPE , SINGLE PHASE ALONGWITH 
PEDESTAL SUPPORT INSULATOR 
COMPLETE IN ALL RESPECT FOR LINE 
REACTOR 

Nos. 3   

A.3 

SUPPLY- REACTORS : ONLINE TAN DELTA 
BUSHING MONITORING SYSTEM OF LINE 
/BUS REACTOR COMPLETE WITH PC, 
COMMUNICATION SYSTEM, SOFTWARE 
,CABLES ETC 

Set 3   

A.4 
SUPPLY- REACTORS : 765KV, OIL 
SAMPLING BOTTLES OF CAPACITY 1LITER 

Nos. 2   

B SERVICES (SUPERVISION)       

B.1 

SERVICES- REACTORS : 765KV, 
SUPERVISION OF ERECTION , TESTING 
AND COMMISSIONING OF SINGLE PHASE 
LINE REACTOR 

Nos. 9   

B.2 

SERVICES- REACTORS : SUPERVISION OF 
ERECTION , TESTING AND 
COMMISSIONING OF NEUTRAL 
GROUNDING REACTOR( NGR) AIR CORE 
TYPE SINGLE PHASE ALONGWITH 
PEDESTAL SUPPORT INSULATOR 

Set 3   

B.3 

SUPSERVICES- REACTORS : 765KV, 
SUPERVISION OF ERECTION , TESTING 
AND COMMISSIONING OF ONLINE TAN 
DELTA BUSHING MONITORING SYSTEM 
OF LINE REACTOR COMPLETE WITH PC, 
COMMUNICATION SYSTEM, SOFTWARE 
,CABLES ETC 

Nos. 3   
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ANNEXURE- PQR_REACTOR 

Project: 765/400kV Ariyalur Substation 

Customer: TANTRANSCO 
Technical Specification: 765kV Reactor and NGR 

TECHNICAL QUALIFIYING REQUIREMENT FOR 765KV REACTORS  

The manufacturer should have designed, manufactured, tested & supplied 715KV or higher 

voltage class one(1) number of three phase Reactor of at least 240MVAR capacity or a bank of 

three(3) single phase reactors ,each having a capacity of at least 80 MVAR . These Reactor(s) 

should have been in satisfactory operation # for more than two (2) years as on the date of 

award of contract (i.e. 31.03.2017). 

OR 

The manufacturer should have designed, manufactured, tested & supplied 715KV or higher 

voltage class one(1) number of three phase Transformer of at least 500MVA capacity or a bank 

of three(3) single phase Transformers, each having a capacity of at least 166 MVA . These 

Transformers(s) should have been in satisfactory operation # for more than two (2) years as on 

the date of award of contract (i.e. 31.03.2017). 

OR 

These reactor(s) should have been supplied as on the date of award of contract (i.e. 

31.03.2017) as mentioned above based on technological support of parent company/ 

collaborator(s)/subsidiary provided that; 

i) Parent company / collaborator(s) / subsidiary meets the Technical Experience criteria 

stipulated above. 

ii) A confirmation letter from the parent company/ collaborator/subsidiary along with the 

bid stating that parent company / collaborator/subsidiary shall furnish performance 

guarantee for an amount of 10% of the cost of such equipment(s). This performance 

guarantee shall be in addition to contract performance guarantee. 

Note: 
# satisfactory operation means certificate issued by the Employer certifying the operation 

without any adverse remarks. 

tb".7::ct' 
tq 
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Page 1 of 1 





































































































































































































Project: 765/400kV Ariyalur Substation                         Bharat Heavy Electricals Limited 
Customer: TANTRANSCO                                                            Doc. No.  TB-394-316-102 
Technical Specification: 765kV Reactor and NGR                                                    Rev 01 

 
Section -4 (Guaranteed Technical Particulars) 

  
 

Page 1 of 4 
 

 

A.       SHUNT REACTOR 
1. Manufacture name & country 1.  

2. Type of reactor (Gapped/ Air core) 2.  

3. Standards applicable  3.  

4. Rated MVAr capacity  4.  

5. Rated voltage (kV) 5.  

6. Type of cooling 6.  

7. Thermal data  7.  

a) Temperature rise in oil above ambient 
temperature (deg.C) 

a)  

b) Temperature rise of winding by resistance 
above ambient temperature (deg.C) 

b)  

c) Rated frequency (Hz) c)  

8. Number of phases  8.  

9. Guaranteed max. losses at rated voltage and 
frequency at rated output at 75 deg.C (kW) 

9.  

10. Noise level & reference (db) 10.  

11. Insulation level (winding & bushing) 11. Winding 
Line/ Neutral 

Bushing 
Line/ Neutral 

a) Lightning impulse (1.2/50 microsecs.) 
withstand voltage (kVp) 

a)   

b) Power frequency withstand voltage (kVrms) b)   

c) Switching surge withstand voltage (kVp) c)   

12.  a) Range of voltage upto which impedance  
will be constant (p.u.) 

12.a)  
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b) Impedance value at 1.3 pu (ohms) b)  

c) Impedance value at 1.5 pu (ohms) c)  

13. X0/X1 13.  

14.  a) Vibration & maximum stress on the tank 14.a)  

b) Vacuum withstand capacity of tank  b)  

15. Harmonic content in phase current  15.  

16. Shipping weights & Dimensions 16.  

a) Size of largest package (mm)×(mm)×(mm) a)  

b) Weight of largest package (kg) b)  

c) Gross weight to be handled (kg) c)  

d) Gross volume to be handled (cu.m) d)  

e) Approx. overall dimension (l×b×h) (mm) e)  

f) Approx. quantity of oil required for first filling f)  

g) Untanking height g)  

17. Proposed method of transportation  17.  

18. Compliance to technical specification w.r.t. 
parameter specified for  

18.  

a) Oil  a)  

b) Bushing CT b)  

c) Bushings c)  

d) Terminal connectors d)  

19. Whether similar equipment are type tested & 
are in successful operation for at least two years  

19.  
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20. Overall general arrangement drawing of Shunt 
Reactor with all accessories to be enclosed 

20.  

B.       NEUTRAL GROUNDING REACTOR 
1. Manufacture name & country of manufacture 1.  

2. Type of reactor (gapped/ air core) 2.  

3. Standards applicable  3.  

4. Type of cooling 4.  

5. Rated voltage (kV) 5.  

6. Max. continuous current (Amps) 6.  

7. Rated short time current at 10 sec. (Amps) 7.  

8. Rated reactive capacity for continuous 
operation at rated voltage (MVAR) 

8.  

9. Thermal data: 9.  

a) Temperature rise in oil at rated current above 
ambient temperature of 500C (Deg.C) 

a)  

b) Temperature rise of winding over ambient 
temperature of 500C (Deg.C) 

b)  

10. Rated frequency (Hz) 10.  

11. Guaranteed max. losses at rated voltage and 
frequency at rated output (kW) 

11.  

12. Insulation level (winding & bushing) 12.   

a) Lightning impulse (kVp) a)   

b) Power frequency (kVrms)  b)   

c) Neutral brought out at (kV) c)  

13. Type of insulation (Graded or Uniform) 13.  

14. Overall dimensions & weights 14.  

a) Length with coolers (mm) a)  
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b) Breadth with coolers (mm) b)  

c) Height with bushing (mm) c)  

d) Quantity of oil (KL) d)  

e) Untanking heights (mm) e)  

15. Shipping data 15.  

a) Size of largest package (mm)×(mm)×(mm) a)  

b) Weight of largest package (kg) b)  

c) Gross weight to be handled (kg) c)  

d) Gross volume to be handled (cu.m) d)  

16. Compliance to technical specification w.r.t. 
parameter specified for  

16.  

a) Oil  a)  

b) Bushing CT b)  

c) Bushings c)  

d) Terminal connectors d)  

17. Whether similar equipment are type tested & 
are in successful operation for at least two years  

17.  

18. Overall general arrangement drawing of Shunt 
Reactor with all accessories to be enclosed 

18.  
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SECTION-5 

TECHNICAL CHECK LIST 
Technical Checklist for information to be furnished with technical offer. Return this 
technical checklist as a part of technical offer duly signed 
 

BHEL ENQUIRY. NO.: 
BIDDER OFFER REF.: 
 
It is to be noted that, 

a) The technical offer shall not be considered if this technical checklist duly filled, 
and signed are not enclosed with this technical offer. 

b) Bidder shall ensure the completeness of their technical offer in this regard.  
Sr. 
No. 

Description Reply by Bidder 

1 Technical Qualifying Requirements 

1.1 Documents for meeting qualifying criteria submitted 
with the technical offer.  
The evaluation of bidder against qualifying criteria 
specified under clause 1.5 and 1.7 of Section-1 of 
technical specification shall be based on the 
documentary proof submitted by bidder along with the 
technical offer. 

Confirmed Yes 

1.2 The bid shall be submitted by the Supplier/ 
Manufacturer only. The bidder’s scope includes supply 
and services & supervision etc. 

Confirmed Yes 

1.3 All the documents shall be submitted in English. 
Translated pages should be attested by the bidder. All 
the dimensions shall be in SI units. 

Confirmed Yes 

2 Un-priced Bill of Quantities 

2.1 Confirm that all items have been quoted.  
Confirmation shall be done by writing “Quoted” against 
each item. In case, if any item has not been quoted, the 
same shall be confirmed by writing “Not quoted” and 
reasons for the same is specifically brought out in 
Schedule of Technical Deviation 

Confirmed Yes 

2.2 The Specification envisages design, type testing, 
engineering, manufacture, testing, delivery at site 
including all materials, accessories, spares, supervision 

Confirmed Yes 
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of unloading, erection, testing and commissioning of 
the equipment specified 80MVAR  Reactor/NGR  to the 
satisfaction of BHEL/TANTRANSCO. 

2.3 Any other item/ service required for the execution for 
the complete work is deemed to be included in the 
offer, whether specifically mentioned in the 
specification or not. List of items required for 
completeness of work is to be attached, if required and 
prices for same deemed to be included in prices of 
main items. 

Additional 
Supply(s)/ 
Service(s) required 

Yes 

3  Maximum Permissible Losses for  80MVAR Reactor   at 
Rated Voltage ,  frequency at 75°C will be 103kW 

Confirmed  Yes 

4 Technical Particulars of Reactor    

4.1 Rated Voltage (Un) 765/√3 kV           Yes 

4.2  Maximum continuous operating voltage(Um)  800/√3 kV Yes 

4.3 Connection (3 phase) Star with neutral 
brought out  

Yes 

4.4 Rated frequency  50Hz Yes 

4.5 Cooling system  ONAN Yes 

4.6 Duty  Continuous  at 
800kV/√3 

 

4.7 Permissible current unbalance among different phases ± 1% Yes 

4.8 Ratio of zero sequence reactance to positive 
reactance (X0/X1) 

Between 0.9 & 1.0 
 

Yes 

4.9 Maximum admissible temperature .rise over an 
ambient temperature  of 50deg C and at 
 800/√3 kV  

  

of top oil measured by thermometer 40 deg C Yes 

of average winding measured by resistance method 45 deg C Yes 
of winding hot spot 59 deg C Yes 

Tan delta of  winding  less than  corrected  at 20 deg C 0.005 Yes 

4.10 Insulation level (for winding)   

Lightning impulse withstand voltage 
 

1950 kVp 
 

Yes 

Switching surge impulse withstand voltage 
 

1550 kVp 
 

Yes 
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One minute power frequency withstand voltage ( for 
HV winding)  

830kVrms ( ph.-
Erath) for 5 min ( 
to be tested)  

Yes 

4.11 Insulation level of neutral   
Impulse withstand voltage 550 kVp Yes 
Power frequency voltage 230kVrms Yes 

4.12 Noise level at 800/√3 kV and rated frequency  80dBA Yes 

4.13 HV bushing of Reactor  line side    

Rated voltage 800kV Yes 
Creepage distance (total) 20000mm Yes 
Lightning impulse  withstand voltage (kVp) 2100 Yes 
Switching impulse withstand voltage (kVp) 1550 Yes 

 
One minute power frequency withstand voltage 
(kVrms) 

970 Yes 

Rated current (A) (Min.) 
 

2500 Yes 

Tan delta of bushings Corrected at 20deg C 
 
 

Less than 0.004  
 

Yes 

4.14 Bushing of Reactor  neutral  side    
Rated voltage 145kV Yes 
Creepage distance (total) 3625mm Yes 
Lightning impulse  withstand voltage (kVp) 650 Yes 
One minute power frequency withstand voltage 
(kVrms) 

305 Yes 

Rated current (A) (Min.) 1250 Yes 
Tan delta of bushings Corrected at 20deg C Less than 0.004  

 
Yes 

4.15 Max partial discharge level  of bushing at Um   

HV <10 pC Yes 

Neutral  <10 pC Yes 

4.16 Max. partial  discharge  level  <100 pC at  
1.58Ur /√3 

Yes 

5 Technical Particulars Neutral grounding reactor ( NGR) 

5.1 Rated voltage  from insulation  strength  consideration  145kV  Yes 

5.2 Rated frequency  50Hz Yes 

5.3  Type  Dry  type air core 
for outdoor 
application  

Yes 
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5.4 Cooling system  ONAN Yes 

5.5 Insulation  Graded/Uniform Yes 

5.6 Connection  Between neutral of 
reactor and ground 

Yes 

5.7 Maximum continuous current (rms)  20A  Yes 

5.8 Rated short   time current (rms) ( 60  secs.) 140A( However the 
NGR shall be 
designed  for a 
current rating of 
600A rms  short 
time current to 
ensure  mechanical  
robustness which  
will be  verified 
during  design 
review  

Yes 

5.9 Rated impedance at rated short  time  and continuous  
current  

1200Ohms                                                           
(This value is 
indicative and 
actual shall be 
provided during 
detailed 
engineering stage) 

Yes 

5.10 Lightning  impulse  withstand voltage  insulation level 
of winding  

  

Line side  550kVp Yes 

Ground side  550kVp Yes 

5.11 One minute Power frequency  withstand voltage of 
winding 

  

 Line side  275kVrms Yes 

Ground side  275kVrms Yes 

5.12 Mounting of NGR  Pedestal insulator  
 

Yes 

Type  Porcelain/Silicon 
rubber 

Yes 

Minimum creepage  438mm Yes 
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One minute Power frequency  withstand voltage 55kVrms Yes 

Lightning  impulse  withstand voltage   125kVp Yes 

6 Technical Deviations 
 

 Yes 

6.1 Confirm that the Complete systems have been offered 
as per the requirements of Technical Specification and 
Technical Deviation sheet has been submitted. 
Deviations mentioned elsewhere in the bid will not be 
considered.  

Confirmed Yes 

6.2 Schedule of Technical Deviation is enclosed. Confirmed Yes 

7 General Requirements 
 

  

7.1 Paint System and Procedure: Bidder to follow paint 
system and procure as per Clause 8.0 of Section-2B. 

Confirmed Yes 

7.2 Grounding: As per Clause no.18 of Section 2B. 
 
 

Confirmed Yes 

7.3 Cabling: Cabling as per cl. No.  1.3.3 of section -1. are in 
bidder Scope. 

Confirmed Yes 

7.4 Auxiliary Supply: Terminals in marshalling box for 
external power supply coming into marshalling box 
shall be suitable to requirement ( as per cl. No. 1.3.4  of 
section -1 ). 

Confirmed Yes 

7.5 Online   system for Reactor shall have provision for 
integration with SAS based on IEC 61850 
communication protocol. For SAS integration purpose 
necessary Ethernet   switch , LIU , patch cards, protocol  
converter  etc. in common marshalling box  shall be in 
bidder scope .  

 Confirmed Yes 

8 Testing  Yes 
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8.1 Type test of main item: Bidder shall submit valid type 
test reports (As per relevant IEC/IS standard) for the 
tests carried out within last ten years from the date of  
opening of the tender ( i.e. 30.09.2016). The reports 
should have been conducted on identical or similar 
equipment/components to those offered. In case type 
test reports are more than 10 years old ( from the date 
of opening of the tender  ) or the reports of type tests 
are found to be technically unacceptable , the type test 
shall be conducted by the vendor  without cost and 
delivery implication to BHEL. The type test if conducted 
shall be witnessed   by BHEL/Customer. 

Confirmed Yes 

8.2 Type Test for  fitting- As per  cl. No. 35  of section 2B Confirmed Yes 

8.3 Factory tests–As per  cl. No. 34  of section 2B. Confirmed Yes 
 

8.4 In case type test reports are found to be technically 
unacceptable to BHEL/TANTRANSCO, the type test shall 
be conducted without cost and delivery implication to 
BHEL/TANTRANSCO. 

Confirmed Yes 

9 Inspection and Testing at Works  Yes 

9.1 The Bidder shall carry out a comprehensive inspection 
and testing programme during manufacture of the 
equipment as detailed in section-2A and section 2B. 

Confirmed Yes 

10  Supervision of Erection, Testing and Commissioning at 
Site 

  

10.1 The Bidder shall supervise a comprehensive erection, 
testing and commissioning programme at site as per 
Technical Specification 

Confirmed Yes 

11 Information to be furnished by the Bidder   

11.1 Information/ documents to be furnished at the TENDER 
STAGE shall be as per Technical Specification  

Confirmed Yes 

12. Standards   

12.1 The equipment to be furnished under this specification 
shall conform to latest issue with all amendments (as 
on the originally scheduled date of bid opening 
i.e.30.09.2016) of standard specified under Section-2A, 
2B unless specifically mentioned in the specification. 

Confirmed Yes 

13 Documents to be submitted with Technical Offer   

13.1 All documents as mentioned in Technical Specification 
are enclosed. 

Confirmed Yes 
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13.2 OGA drawings are enclosed Confirmed Yes 

13.3 Documents for meeting Qualifying Requirements are 
enclosed. 

Confirmed Yes 

13.4 Bidder will submit detailed bar chart/ activity schedule 
indicating all the milestones from Engineering till 
manufacturing/ testing, dispatch to site and 
commissioning. 

  Confirmed Yes 

14 All required foundation bolt, nut and washer of Reactor 
and marshalling box shall be in bidder Scope. 

 Confirmed Yes 

15 Bushing turrets CT and neutral CT  of  reactor as per 
Annexure-M and  as per Specification to be provided by 
Bidder 

 Confirmed Yes 

16 A legally enforcement undertaking by manufacturer (in 
case of bidder comply Technical requirement)   shall be 
furnished during contract stage for guarantee quality, 
timely supply, performance and supervision of erection, 
testing and commission of the 765kV line/bus Reactor. 

 Confirmed Yes 

          
                  
                                                                                  
 
 
                                                                           Signed with Seal of Bidder 
 
                                                                                            
                                                                                  Date ……………….. 
 



 

                     

 
CHECKLIST FOR TECHNICAL  EVALUATION 

  
 
Along with the Technical Bids of the offers, the Bidder should submit this checklist confirming 
the inclusion of the enclosures as listed below. (Shall tick as           ) 
 

Sr 
No 

Documents to be enclosed Bidder to check & 
confirm 

1 Copy of Unpriced BOQ as enclosed in the Technical 
Specification to confirm that bidder has quoted in the 
same format as per Section-1 

 

2. Schedule of Technical Deviation format duly signed.   

3. Supporting documents as asked in the Technical  PQR  

( Annexure-A) 

 

4. Checklist of Technical parameters as per Section-5 duly 
filled and signed. 

 

5. Compliance to Technical specification as per TS  

 
NOTE:- If the Bidder fails to submit any of the documents as asked in the above check 
list, their bid is likely to be rejected / not evaluated. 
 
 
The above checklist is verified for:- 
 
NIT Ref No.   : 
 
Name of Equipment  : 
 
Name of Project  : 
 
Name of Bidder  : 
 
 
        Signed with Seal of Bidder. 
 
        Date ……………….. 
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