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INSTITUTE FOR PLASMA RESEARCH  
NEAR INDIRA BRIDGE, BHAT, GANDHINAGAR 382 428 

GUJARAT STATE 
Phone: 079 23962021, 23962023  Fax: 079 23962277 

 
 

TENDER NOTICE DATED 11-3-2010 
 
Itemwise sealed tenders are invited in TWO PARTS from reputed and eligible parties for the 
following. 

 
Due Date & Time for 

Sr.
No 

Tender Notice 
No. Item Qty. Submission 

of tender 
Opening of 
tender 

Tender 
Fee 

EMD 
(Rs.) 

1. 

IPR/TN/PUR/
042/09-10 
(TWO PART 
TENDER) 

Design, fabrication, 
testing, supply of 
Opto-mechanical 
components and 
assembly of Filter 
Polychromator 

1 
No. 

22-4-2010 
by  
1.00 p.m. 

22-4-2010 
2.30 p.m. 

 
200.00 

 
20000.00 

2. 

IPR/TN/PUR/
043/09-10 
(TWO PART 
TENDER) 
 
 

Design, 
manufacturing, 
testing, delivery, 
installation, 
complete 
interconnection and 
commissioning of 
35kV, 15A and 11kV, 
35A High voltage DC 
Power Supplies 

1 
No. 

29-4-2010 
by  
1.00 p.m. 

29-4-2010 
2.30 p.m. 

 
200.00 

 
20000.00 

 
Tender documents are available on IPR Website : www.ipr.res.in//purchasetenders.html . 
Tenderers meeting the eligibility criteria mentioned in the tender documents may, at their option, 
download the tender documents from the website and submit their offer along with prescribed 
Tender Fee (non refundable) and EMD in the form of Demand Draft from any 
nationalized/scheduled bank drawn in favour of Institute for Plasma Research and payable at 
Ahmedabad  as per the details given in the tender documents. In case party desires to collect 
the tender documents by post, they may contact the Purchase Officer along with prescribed 
tender fee. Tender documents will be issued upto 5-4-2010. Representative who is going to 
attend the tender opening should carry an authorization letter from the organization for 
participation in the tender opening failing which he will not be allowed to attend the tender 
opening. 
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TENDER NOTICE No.IPR/TN/PUR/043/09-10 DATED 11-03-2010 
(TWO PART) 

 
For Design, manufacturing, testing, delivery, insta llation, 
complete interconnection and commissioning of 35kV,  15A 
and 11kV, 35A High voltage DC power supplies as per  the 
specifications and conditions specified in tender 
document – 1 No. 
 

NOTE: THIS IS A TWO PART TENDER. KINDLY SUBMIT  PART-A (TECHNICAL BID  & 
COMMERCIAL TERMS AND CONDITIONS AND (PART-B) PRICE BID SEPARATELY IN 
TWO DIFFERENT ENVELOPES SUPERSCRIBING TECHNICAL BID  AND PRICE BID IN 
ONE SINGLE ENVELOPE 
 
NOTE: 

1. Full details and specifications of the items and general instructions to be followed 
regarding submission of tenders are indicated in the tender documents. 

 
2. Proof for fulfillment of eligibility criteria me ntioned hereunder should be 

submitted along with the tender.  If the tender is submitted without valid 
documents, we shall not consider your offer. Tender s received without proof 
of eligibility criteria will be rejected.  

 
3. Tender documents can also be obtained by submitting a written request to the 

Purchase Officer together with prescribed tender fee, provided that the eligibility 
criteria is fulfilled. Last date for issue of Tender documents is 5-4-2010. 

 
4. While requesting for Tender Documents, such request shall indicate the “REQUEST 

FOR TENDER DOCUMENTS AGAINST TENDER NOTICE NO.IPR/TN/PUR/ 
043/09-10 DATED 11-3-2010”.  

 
5. The tender fee of Rs.200/- (non refundable) shou ld be made in the form of 

DEMAND DRAFT from any nationalized/scheduled bank d rawn in favour of 
Institute for Plasma Research  and payable at Ahmedabad . Vendor’s name and 
tender number shall be indicated on the reverse sid e of the Demand Draft. 

 
6. DD should not be prior dated to the date of adve rtisement. Separate request 

letter and separate Demand Draft shall be sent for each tender.  
 

7. Those who use the downloaded tender documents fr om IPR Website may 
submit the prescribed Tender Fee keeping in a separ ate envelope along with 
the tender.  

 
8. Tenders received without the prescribed tender f ee will be rejected.  

 
9. No request for the extension of due date will be considered. 

 
10. Late/Delayed offers will not be accepted. 
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11. Tender  in a sealed envelope (Technical Bid, Commercial ter ms and conditions 
and EMD [Part-A] in one envelope and Price Bid [Par t-B] in another envelope) 
superscribing the envelope with the above tender no ., date, due date and brief 
description of tendered item should be submitted to  the Purchase Officer at 
the above address by 1.00 p.m. on 29 th April, 2010.  Part-A (Technical Bid along 
with Tender Fee of Rs.200/-, commercial terms and c onditions and EMD for 
Rs.20,000/-) received upto 1.00 p.m. on 29-4-2010 w ill be opened on the same 
day at 2.30 p.m.  in the presence of attending tenderers.  

 
12. In the event of any date indicated above is a declared Holiday, the next working day 

shall become operative for the respective purpose mentioned herein. 
 

13. IPR will not be responsible for any delay/loss of documents in transit. 
 

14. Tenders received without the details asked for including proof of eligibility for 
participating in the tender may not be considered. 

 
15. Tenderers should furnish/enclose full technical details/literature, delivery period and 

confirm the terms and conditions attached with the tender. 
 

16. Those who do not meet with the eligibility crit eria need not submit Tender. 
 

17. Those who are  quoting on behalf of their forei gn Principals should submit a 
Proforma Invoice of Foreign Principals in foreign c urrency. 

 
18. The Director, IPR reserves the right to accept or reject any offer in full or part thereof 

without assigning any reason thereof. 
 

19. Quotations received without EMD will not be conside red.  
 

20. The representative who is going to attend the tende r opening should carry an 
authorization letter from the organization for part icipation in the tender 
opening failing which he will not be allowed to par ticipate in the tender 
opening.  

 
 
ELIGIBILITY CRITERIA:   

1. Bidder should have previous experience of design and manufacturing of IGBT/MOSFET 
or similar device based power supplies of capacity at least 400kVA. 

2. The bidder should have experience in design and manufacturing of high voltage power 
supplies of rating more than 3.3kV 

3. Bidder should have in-house facility for manufacturing and routine testing of the offered 
system and arrange for appropriate additional external facilities for compliance tests of 
such power supplies. Submit list of in house facilities. 

4. Bidder should have executed single value order worth rupees Rs.50 lakhs or above 
(attach copy of Purchase orders) 

5. Bidder should be ISO certified company. Submit relevant documentary proof. 
6. Bidder should have supplied the power supplies to reputed Government and private 

organizations. Submit relevant documentary proof. 
 
NOTE: Issue of tender documents does not mean that a ven dor is qualified to submit 
tenders. IPR’s decision to consider as to whether a  vendor has met with the eligibility 
criteria is final. 
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PART-A(i)  

I - PROJECT INFORMATION & PREVAILING CONDITIONS  
 
1. Purchaser Institute For Plasma Research (IPR),  

Village Bhat, Gandhinagar - 382 428, Gujarat, 
India. 
Phone : (079)-23962001 
Fax     : (079)-23962277 
Web   :  www.ipr.res.in 

2. Site location IPR Gandhinagar 
3. Site elevation (avg.) 63 meters above MSL 
4. Ambient temperature Max.(annual): 47 °C; Min. (annual): 4 °C;  

Average (annual): 35 °C 
5. Relative humidity  Max. : 90%; Min. : 17% 
6. Rainfall 823 mm average (annual) June-August 
7. Wind data Max. wind speed : 130 km/h 

Prevailing direction : SW to W 
Design wind pressure : 100 kgm-2 

8. Seismic data 0.04 g as per IS: 1893-1973 
9. Accessibility 

by road : 
by rail   : 
by sea   : 
by air    : 

 
Up-to site (on Hansol-Gandhinagar Highway) 
Ahmedabad Railway Station (12 km.) 
Bombay Harbor (525 km.) 
Ahmedabad Airport (6 km.) 

10. Load location ~ 7m above ground level.  
(Utility building, first floor, IPR) 

11. Distance between 
installation site and Load 

~100m (Approximate length for HVDC cable 
laying) 
Note:  
Bidders may visit IPR before submitting the offer 
for the exact distance 

12. Distance between RMC 
and load (Refer Figure 5, 6 
and 7)  

~70m [Approximate length for control cable 
(Fiber Optic/control wire) laying] 
Note:  
Bidders may visit IPR before submitting the offer 
for the exact distance 

13. Available space ~ 8m x 4m (Negotiable) 
14. Delivery 8 months from the date of LOI 
 
II - TECHNICAL PARTICULARS 

 
1. SCOPE OF BIDDER 

 
Design, manufacturing, testing, delivery, installation and commissioning of: 

A. 3-ph, 415V±10%, 50Hz AC input, -35kV (Floating) [positive end to be 
grounded at load end], 15A DC High Voltage Regulated Accelerator Power 
Supply System (Now onwards referred as APSS) with the incoming LT 
switchgear and accessories, incoming Busbar/Cable unit and accessories, 
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Control Panel unit, Passive breakdown protection scheme (HV Snubber 
circuit), Earthing switches, HVDC cable, Cable trays with support structure 
and all other accessories including total interconnection as per the 
specifications and conditions described in this tender document. The system 
shall be suitable for indoor installation and application. The APSS offered 
shall be guaranteed for a period of 1 year from the date of commissioning at 
IPR site. The scope of work includes: 

(a) Development of complete engineering concept, detailed Engineering design, 
fabrication, factory testing and Supply of APSS 

(b) Unloading, Shifting and Erection of the equipments, subsystems and 
components of APSS, as specified in this tender document 

(c) Site-pre-commissioning and commissioning with full accessories 
(d) On site acceptance tests 

B. 3-ph, 415V±10%, 50Hz, AC input, -11kV (Floating), 35A DC High Voltage 
Regulated Extraction Power Supply System (Now onwards referred as 
EPSS) with the incoming LT switchgear and accessories, incoming 
Busbar/Cable unit and accessories, Control Panel unit, Passive breakdown 
protection scheme (HV Snubber circuit), Earthing switches, HVDC cable, 
Cable trays with support structure and all other accessories including total 
interconnection as per the specifications and conditions described in this 
tender document. The system shall be suitable for indoor installation and 
application. The EPSS offered shall be guaranteed for a period of 1 year from 
the date of commissioning at IPR site. The scope of work includes: 

(a) Development of complete engineering concept, detailed Engineering design, 
fabrication, factory testing and Supply of EPSS 

(b) Unloading, Shifting and Erection of the equipments, subsystems and 
components of EPSS, as specified in this tender document 

(c) Site-pre-commissioning and commissioning with full accessories 
(d) On site acceptance tests 

  
Important Note:  
 
The bidder must submit offer for the complete system as specified in this 
tender document and partial/part offer will not be acceptable.   

 
2. SCOPE OF IPR 

 
A. Civil work & ground preparation at site for erection (Detailed drawings shall 

be supplied by the bidder). 
B. Input AC cable and connection to the LT panel. 
C. Space for ground Points (Safety and system) shall be provided (Exact 

requirement shall be supplied by the bidder well in advance).  
D. Provision of auxiliary power required for installation and commissioning 

(Exact requirement shall be supplied by the bidder well in advance). 
 
3. APPLICATION AND FUNCTIONAL REQUIREMENTS 

 
Note: The application note and the functional description, given in the Clause 
3(A) and (B), are only for information purpose and understanding. 
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A. INTRODUCTION 
 RF based negative ion facility is currently under development in IPR. This 

facility will be used to produce high energy negative ion beam for 
experimental purpose. The device where the beam is generated and 
accelerated is called the Ion Source. Ion source is a complex physical 
assembly made up of various grids. The first step in the negative ion beam 
production is the generation of Plasma. This is produced by an oscillator RF 
generator, which utilizes a separate power supply to drive the oscillator. The 
plasma then passes through the expansion region. The extraction and 
acceleration of the negative ion beam takes place in the extraction and 
acceleration region. High Voltage Regulated Power Supplies with low stored 
energy; fast cut-off and rise time and various other critical parameters are 
required for the process of Extraction and Acceleration. These Power 
supplies should be remotely (as well as locally for troubleshooting and 
standalone testing) operated and equipped with all necessary protective 
devices for the safety of the power supply as well as the source. A passive 
protection scheme (Snubber) has to be incorporated in the High voltage 
transmission path, which will provide protection against the grid breakdowns, 
which is a very common phenomenon in ion source operation. In addition to 
this various other isolated low to medium power, heating and bias power 
supplies are required for beam production and control. This includes 
Filament Bias, Filament Heating, Grid Bias and Grid Heating power supplies. 
The Filament circuit assists in plasma generation; Plasma Grid and Bias 
circuit is used for electron suppression. The typical block diagram of the 
complete Negative ion system is shown in Figure 1. The typical connection 
scenario of various power supplies to the ion source is shown in Figure 2. 

B. FUNCTIONAL DESCRIPTION OF NEGATIVE ION SYSTEM 
 

(a) BEAM SOURCE 
 The negative ion beams are produced by the beam source, which consists of 

an ion source, where the negative ions are produced, an extractor, which 
extracts the ions from the source and injects them into the accelerator, and an 
accelerator which accelerates the extracted negative ions to the required 
energy, for experimental, diagnostic and heating purpose. The ion source 
shall be at the appropriate high negative potential and the ions are to be 
accelerated up to ground potential. Hydrogen (H -) negative ions will be used 
for beam operation, with typical experimental parameters as follows: 
Energy: 35keV 
Beam Current: 10A 
Extracted current density: 350 A/sq. m 
Accelerated current density: 300 A/sq. m 

(b) NEGATIVE ION SOURCE 
 The negative ion source produces a flux of negative ions to the plasma grid, 

which is the first grid of the extractor described below. A plasma is created 
inside the ion source, and the negative ions are produced either by particle 
reactions in the plasma or by the surface conversion of charged and neutral 
particles impinging on a surface in the ion source. RF (~ 100kW, 1MHz) 
driven ion source will be used for plasma production. 

(c) EXTRACTOR 
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 The extractor consists of two grids, called the plasma and extraction grids. 
The plasma grid covers the opening of the ion source and is illuminated by 
the source plasma. Each grid is divided into segments with apertures arranged 
generally in a rectangular array. High voltage is applied to the various 
electrodes of the extractor and the ions that flow towards it are accelerated 
and formed into energetic ion beam. Because they have the same electric 
charge, some electrons are extracted from the ion source along with the 
negative ions. Electrons are also created in the space between the two grids 
by stripping, i.e. the loss of an electron by collision of a negative ion with the 
gas molecules in the extractor. Suppression of any electrons leaked from the 
extractor to the accelerator is extremely important, as acceleration of 
electrons to high energy would drastically reduce the efficiency of the 
acceleration system. A combination of magnetic fields in the ion source and a 
positive electrostatic potential applied to the plasma grid with respect to the 
ion source is used to reduce the co-extracted electron current. Small 
permanent magnets are embedded in the extraction grid. The field from those 
magnets in combination with the magnetic field from the ion source deflects 
the electrons onto the extraction grid, which minimizes the number of 
electrons accelerated to higher energies. This current (called Electron 
current) in addition to the Beam current or Ion current  is collected from 
the extraction grid by the Extraction power supply (EPSS). [The total 
current i.e. Electron current + Ion current  is called Drain current ]. This 
power supply is connected between the Ion source and the extraction grid.  

(d) ACCELERATOR 
 The extracted negative ions are then accelerated towards the ground grid, 

which is the last grid of the system. The ground grid will remain at ground 
(0kV) potential. There will be only single stage acceleration i.e. the HV 
potential applied on the Extraction grid with reference to the ground grid, 
will accelerate the negative ions to the required value. The power supply 
which provides this voltage (between Extraction grid and Ground grid) is 
called Accelerator power supply (APSS). This power supply mainly 
provides the Beam current or Ion current . [Please note that the accelerator 
system of IPR is not a multi-stage acceleration system and therefore there is 
not grid in the system called Accelerator grid]  

(e) EXTRACTION GRID & ACCELERATOR POWER SUPPLY 
 The negative ions produced by RF Ion Source are extracted by the two-grid 

extractor: the plasma and extraction grids. The Extraction Power Supply 
(EPSS) is connected between the Plasma Grid and Extraction Grid, such 
system generates the extraction voltage that extracts the ions from the source. 
From plasma grid are also extracted electrons, such electrons are then 
accelerated by the Extraction Voltage and most collected by the Extraction 
Grid. The Accelerator Power Supply (APSS) shall be connected to the 
extraction grid with respect to the Ground grid (0kV). For this reason on 
Extraction Power Supply flows a sum of two currents: Ion current and 
Electron current (this current is generated by the electrons extracted from the 
Plasma Grid) whereas only Ion current flows through the Accelerator Power 
Supply. This is represented in Figure 3. 

(f) GRID BREAKDOWNS 
 The grids of the Negative ion source will operate close to breakdown and, 
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during normal operation of the injector, breakdowns can occur frequently and 
unpredictably, even every few seconds. Therefore the breakdown and hence 
corresponding over-current cannot be considered a fault even if it can cause 
stresses on the HV circuits and power supplies and on the grids and in 
addition an undesired interruption of the Negative ion system operation. To 
minimize the consequences, the experimental system has to be able to sustain 
this condition without any damage, neither of the ion source nor of the power 
supply system. In addition, the power supply system shall be able to restart 
operation as soon as possible to continue system operation and to reduce the 
thermal stresses due to the fast variation of the electric power. Whenever a 
breakdown occurs, the electric potential of the grids falls to zero very quickly 
and all the energy stored upstream is discharged through them. It is therefore 
important to limit as much as possible the energy flowing into the grids. This 
energy comes from the power supplies and from the electrostatic energy 
stored in the HV line and in the stray capacitances, in the Ion Source and HV 
bushing stray capacitances. While the energy stored in the Ion Source 
capacitances is discharged directly into the fault and cannot be reduced, the 
energy coming from the discharge of the stray capacitances placed upstream 
of the Ion Source has to be limited by inserting passive elements in different 
part of the HV circuit, like for example core snubbers, series resistors, 
dumper circuits, varistors etc. The energy coming from the power supply 
system will be limited by switching off as fast as possible the accelerator and 
extraction grid power supplies. In addition, these power supplies have to be 
designed to be able to automatically restart after a grid breakdown, following 
a pre-programmed sequence as shown in Figure 4 (a) and (b). As shown in 
Figure 4 (a) and (b), when a breakdown occurs, in a time lower than 10 µs 
(Maximum detection time), a proper detection signal shall be generated and 
shall inform ‘both’ the Accelerator and Extraction power supply control 
systems. Both the power supplies have to be designed such to assure the cut 
off of power supply in a time lower than 100 µs to minimize the energy 
delivered to the arc by the Accelerator and Extraction power supply. A 
settable cut-off delay time (0 to 200 µs) is sometimes incorporated before 
start of the cut-off sequence. This delay allows for sufficient energy 
deposition during the conditioning phase of the source. The excess energy 
will allow burning the deformities completely during the initial conditioning 
period. During the post conditioning system operation, this delay should be 
set to zero and will normally remain zero for entire operation. After a 
breakdown the APSS and EPSS shall be able to restart in about 15 ms. The 
typical dynamic and static characteristic of the power supplies is shown in 
Figure 4 (c). 
 
BREAKDOWN DETECTION MECHANISM:  
Over current due to breakdown or normal over current due to change in load 
parameters should be considered as same, and should be followed by pre-
programmed cut-off and restart sequence as described above. For sensing this 
over-current, any fast sensing mechanism like current transducer, non-
inductive resistive shunt or any other method can be adopted which provides 
accuracy and isolation.   
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Note:  
(1) In case of breakdown (over-current) initiated by APSS, a turn off signal 
shall be sent to EPSS and vice versa. 
 
(2) The cut-off, rest and turn-on (rise) sequence of both APSS and EPSS shall 
be simultaneous and therefore should be properly synchronized. 
 
(3) Detection time = time between breakdown & triggering (after cut-off 
delay) of APSS or EPSS protection. 
 
(4) Power Supply Cut-off time = time between triggering of APSS or EPSS 
protection and switch off of power supply output of both APSS and EPSS. 
 
(5) Cut-off delay time = settable delay after detection time and before 
triggering of APSS and EPSS protection (normally set to zero) 
 

C. BASE TOPOLOGY OF APSS AND EPSS 
 

 A switch-mode inverter rectifier based topology is described in Annexure-1 
(Figure 8). This topology is a ‘proposed’ topology. The bidder can 
propose modifications in this proposed topology or a technically better 
topology with proper justifications, satisfying all the Critical Ratings and 
other specifications specified in this tender document. The bidder should 
include following with the technical offer: 

(a) Block diagram and Schematic of power supply 
(b) Design calculations  
(c) Simulation results (specifying the software used for simulation)  
(d) Performance and technical justifications 

 
 
4. SCHEMATIC AND CONNECTION SCHEME 

 
A. ACCELERATOR POWER SUPPLY SYSTEM (APSS) 

 
Typical schematic and connection scheme of APSS is shown in Figure 5. 
Refer Clause 4.D for explanation. 

B. EXTRACTION POWER SUPPLY SYSTEM (EPSS) 
 
Typical schematic and connection scheme of APSS is shown in Figure 6. 
Refer Clause 4.D for explanation. 

C. APSS AND EPSS INTERCONNECTION WITH ION SOURCE 
 
Typical schematic and interconnection scheme of APSS and EPSS with the 
ion source is shown in Figure 7. Refer Clause 4.D for explanation. 

D. EXPLANATION OF SCHEMATIC AND CONNECTION SCHEME 
 
The individual power supply system shall be divided in two areas as 
described below: 
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(a) REMOTE DC POWER PLANT AREA 
 

(i) 415V AC feeder (To provide incoming AC distribution power) 
(ii)  LT panel (To provide protection mechanism through Circuit Breaker) 

(iii)  Regulated power source (RPS) [To convert input AC power into output 
HVDC regulated power] 

(iv) Remotely and manually operated safety Earthing switch (To make short 
circuit of APSS and EPSS for human safety after stopping the power supply 
operation for accessing to maintenance etc.) 

(b) EXPERIMENTAL AREA 
 

(i) Output HVDC cable (To transmit HVDC power to the ion source) 
(ii)  Passive breakdown protection scheme (SN) [To restrict fault energy due to 

stray capacitance during grid breakdowns] 
(iii)  Remotely and manually operated safety Earthing switch (To make short 

circuit of APSS and EPSS for human safety after stopping the power supply 
operation for accessing to maintenance etc.) 

(iv) Remote monitoring and control panel (RMC) [To provide monitoring and 
control of APSS and EPSS. Also to provide interface with the Data 
acquisition and control system (DAC) of IPR.  
APSS and EPSS operation through RMC panel shall be termed as LOCAL 
MODE. 
APSS and EPSS operation through the DAC system of IPR interfaced to the 
RMC panel shall be termed as REMOTE MODE . 

 
5. CRITICAL RATINGS 

 
A. REGULATED POWER SOURCE (RPS-2) FOR APSS 
  

Parameter  Value 
Input Voltage  415V AC ± 10% 
Frequency  50Hz ± 2.5% 
Output Voltage (Vout)  0 to 35kV DC (Floating) [positive 

end to be grounded at load end] 
Output Current (Iout)  15A (Continuous) 
Maximum output allowable voltage ripple 
at full load  
[In the operating range of 30-100%] 

 ± 2% of set value 

Maximum Voltage Over/Under-shoot 
(during voltage rise) 
[In the operating range of 30-100%] 

 ± 4% of set value 
[± 1.4kV @ 35kV 
 ±  420V @ 10.5kV] 

Parameter to be regulated  Voltage 
Voltage Regulation (Line and Load)  ± 1% 
Output Voltage Stability 
[In the operating range of 30-100%] 

 �  1% 

Linearity error  �  1% 
Voltage rise step (resolution)  �  350V 
Output Voltage Rise time 
[Time to reach 90% of full output set voltage] 

 �  1ms 
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Output Voltage maximum settling time 
[Time between 90% of full output voltage and 
when output voltage stays inside the accuracy 
range] 

 < 5ms 

Output Voltage Fall time  �  1ms 
Maximum detection time 
[Time between breakdown (over-current) 
& triggering of APSS protection]. 

 < 10µs 

Cut-off time during Fault (Maximum 
switch-off time) 
[Time between triggering of APSS 
protection and switch off of power supply 
output, i.e. voltage made to zero] 

 < 100µs 

Settable Cut-off start delay 
[Settable delay after detection time and 
before triggering of APSS protection] 
Note: Bidder to specify duration of time 
steps (precision) and maximum allowable 
current in this period 

 0 to 200µs  
 

Time to be ready for restart after a 
breakdown 

 15ms ± 1ms 

Maximum number of breakdowns for a 
single pulse 

 200 total 
 

Nominal Duty Cycle  3600sec ON and 5000sec OFF 
or 
10sec ON and 300sec OFF 
or 
Output voltage modulation 
(Described below) 

Output voltage modulation   (a) 5Hz output voltage 
modulation in the range of 
0 to 100% (i.e. 100ms ON 
and 100ms OFF) for 
3600sec; and  
(b) 5Hz voltage 
modulation in the range of 
0 to 100% (i.e. 100ms ON 
and 100ms OFF) for duty 
cycle of 3s ON and 20s 
OFF for total duration of 
3600s. 

Maximum pulse duration   3600sec 

“Wire test” clearance value 
[Maximum arc energy dumped into grid 
during breakdown]  

 �  10J 

Normal operating range (NOR)   0-100%  
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Operating range for which performance 
guarantee for all the specified parameters 
is required  

 30-100% 

DC Isolation level 
[Isolation between output DC and incomer 
AC]  

 70kV 

Voltage and current measurement 
accuracies (for 3600 sec) 

 �  1% 

Voltage and current measurement 
response  (for 3600 sec) 

 �  1 µs 

Over-voltage setting and protection  Settable from 0 to 100% of 
Vout 

Over Current setting and protection 
[Note: Over current due to breakdown or 
over current due to change in load 
parameters should be considered as over 
current, and should be followed by shut 
down sequence as per Maximum number 
of breakdowns for a single pulse and as 
described in Clause 3.B.(f)] 

 Settable from 0 to 100% of 
Iout 

 
B. REGULATED POWER SOURCE (RPS-1) FOR EPSS 

 
  

Parameter  Value 
Input Voltage  415V AC ± 10% 
Frequency  50Hz ± 2.5% 
Output Voltage (Vout)  0 to 11kV DC (Floating)  
Output Current (Iout)  35A (Continuous) 
Maximum output allowable ripple at full  ± 2% of set value 
Maximum Voltage Over/Under-shoot  ± 4% of set value 
Parameter to be regulated  Voltage 
Voltage Regulation (Line and Load)  ± 1% 
Output Voltage Stability   �  1% 
Linearity error  �  1% 
Voltage rise step (resolution)  �  110V 
Output Voltage Rise time 
[Time to reach 90% of full output voltage] 

 �  1ms 
Output Voltage maximum settling time  < 5ms 
Output Voltage Fall time  �  1ms 
Maximum detection time  < 10µs 
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& triggering of EPSS protection]. 
Cut-off time during Fault (Maximum 
switch-off time) 
[Time between triggering of EPSS  
protection and switch off of power supply 
output i.e. voltage made to zero] 

 < 100µs 

Settable Cut-off start delay 
[Settable delay after detection time and 
before triggering of EPSS protection] 
Note: Bidder to specify duration of time steps 
(precision) and maximum allowable current in 
this period 

 0 to 200µs 
 

 
Time to be ready for restart after a 
breakdown 

 15ms ± 1ms 

Maximum number of breakdowns for a 
single pulse 

 200 total 
 

Nominal Duty Cycle  3600sec ON and 5000sec OFF 
or 
10sec ON and 300sec OFF 
or 
Output voltage modulation 
(Described below) 

Output voltage modulation   (a) 5Hz output voltage 
modulation in the range of 
0 to 100% (i.e. 100ms ON 
and 100ms OFF) for 
3600sec; and  
(b) 5Hz voltage 
modulation in the range of 
0 to 100% (i.e. 100ms ON 
and 100ms OFF) for duty 
cycle of 3s ON and 20s 
OFF for total duration of 
3600s. 

Maximum pulse duration   3600sec 
“Wire test” clearance value 
[Maximum arc energy dumped into grid 
during breakdown]  

 �  10J 

Normal operating range (NOR)   0-100% 
Operating range for which performance 
guarantee for all the specified parameters 
is required  

 30-100% 

DC Isolation level 
[Isolation between output DC and incomer 
AC]  

 100kV 

Voltage and current measurement  �  1% 
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accuracies (for 3600 sec) 
Voltage and current measurement 
response  (for 3600 sec) 

 �  1 µs 

Over-voltage setting and protection  Settable from 0 to 100% of 
Vout 

Over Current setting and protection 
 
[Note: Over current due to breakdown or 
over current due to change in load 
parameters should be considered as over 
current, and should be followed by shut 
down sequence as per Maximum number 
of breakdowns for a single pulse and as 
described in Clause 3.B.(f)] 

 Settable from 0 to 100% of 
Iout 

 
 

6. GENERAL RATINGS AND REQUIREMENTS 
 

 
6.1 LT PANEL (LT PANEL – 1 AND LT PANEL – 2) 

 
The LT panel should have the following minimum switchgear, instruments, 
meters and protections. 
 

A. ELECTRICAL REQUIREMENTS 
(a) Panel complete with cable end box / bus-bars shall be designed and 

constructed to withstand without damage, the effect of short circuit/overload 
as per standards.  

(b) All internal metal parts and panel board shall be earthed 
(c) Barriers shall be provided between the incoming and outgoing terminals of 

the ACB for safety 
(d) For cables, non-magnetic gland plates shall be provided to eliminate heating. 
(e) For safety, a spring loaded scraping earth shall be provided on the withdraw-

able tray of draw-out circuit breaker having direct connection to the main 
earth bus. 

(f) As per standard, off-line isolator should be provided before the ACB for the 
safety of the working personnel during the maintenance of Circuit Breaker. 

  
B. PANEL FABRICATION AND PAINTING 

(a) Panel shall be fabricated from CRCA sheet steel material, of gauge 14 SWG 
or better. 

(b) Base frames angles and supports shall be of size 50 mm x 50mm x 6 mm. 
(c) Doors, side covers, top and bottom sheets shall be provided with gaskets to 

make the panel dust and vermin proof.  
(d) Panel shall be provided with segregated compartments for safety viz., control 

bus chamber, metering chamber, relays and breaker chamber. 
(e) L.T. Panel shall be provided with liberal cable entry space entry from top as 

well as bottom 
(f) The depth of the panel shall be chosen to suit the cabling requirement. 
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(g) Components of a feeder shall be mounted on withdrawable tray. The tray 
shall be provided with guides and low friction sliding devices. Tray shall be 
provided with simple insertion and withdrawal device, which also locks the 
tray in fully inserted position. 

(h) Painting: Seven tank process treatment shall be followed for treatment of the 
fabrication parts in the panel. Two coats of epoxy based primer shall be 
applied before applying two final coats of stoved enamel painting which shall 
have good weather resistance and heat transfer properties. The colour of 
painting shall be Siemens Grey. 

  
C. BUSBAR AND CABLE CHAMBER 

(a) Busbars shall be designed for rated normal continuous current; and fault 
levels, without injurious heating.  

(b) Busbars shall be of Electrolytic Copper material and shall be mounted on 
molded DMC / SMC support insulator of suitable bending strength so as to 
withstand electromagnetic force under peak short circuit condition. 

(c) Rectangular shape, solid Bus-bar of standard length and size shall be used. 
(d) Two standard length of Bus-bar, available shall be overlap-joint for having 

desired length. 
(e) A separate chamber shall be provided at the top or the bottom of each panel 

as per to facilitate running control wiring and bus bars. 
(f) Control wiring shall be done using 650 V grade black PVC stranded wire 1.5 

sq. mm for control circuit and 2.5 sq. mm for CT circuit. 
(g) All wiring practices shall be as per IS-375. 
(h) Cable chambers shall be provided with liberal cable entry space.  
(i) Various Clearances shall be as per the standards and practices. 

  
D. ACB 

(a) Air Circuit Breakers shall fully conform to IEC/ Indian standards. (IS 13947 
part I and II) 
Note: 
Fault current = 45kA, 
Fault MVA = 30MVA 

(b) ACB shall be designed for circuit protection of 415 V, three-phase four wire 
AC distribution system. They shall be designed for use in panel boards as 
main breakers and for protection of feeder circuits and connecting equipment. 

(c) The terminals of the ACBs shall be designed to maintain adequate clearances 
and to accept Aluminium cables and busbars. 

(d) ACB shall be of drawout type, electrically/motor operated 
(e) ACB shall be provided, static protection for overload, short circuit and earth 

fault and Under Voltage. Static trip releases provided shall have highly 
flexible trip characteristics for perfect co-ordination. 

(f) ACB shall be provided with distinct SERVICE/TEST/ISOLATED positions.  
(g) ACB shall be suitable for Remote operation and control. 
(h) Motor for ACB shall be rated at 230V, 50 Hz, 1 ph. AC. 

  
E. CT 

(a) Current transformers shall comply with IS:2705. 
(b) Construction of CT’s shall be Bar type for bus-bars and Cable type for 
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cables, and should be separately mounted type. 
(c) CTs shall be provided with two ( 2 ) nos. of cores, one for metering (metering 

grade) and another one for protection (protection grade). Each core shall 
carry its own secondary winding. 

(d) Protection CT core are intended for Over current, Short circuit current and 
Earth fault protection. 

  
F. PT 

(a) Potential transformers shall comply with IS:3156. 
(b) PTs shall be of Magnetic type.  
(c) PTs shall be provided with two ( 2 ) nos. of cores, one for metering and 

another one for protection. Each core shall carry its own secondary winding. 
(d) Protection PT core are intended for Overvoltage/Under voltage protection 

  
G. PROTECTIONS 

(a) Air circuit breaker (ACB) shall be provided with Static Protection for 
overcurrent, short circuit and earth fault. 

(b) It shall be equipped with Under voltage and Fuse failure relay connected to 
protection core of PT associated with it. 

(c) The relays should provide guaranteed performance in the specified operating 
conditions at specified ambient conditions without any need for specific 
ventilation or air conditioning. 

(d) Adequate number of relay auxiliary contacts should be available for direct 
interface with breaker, monitoring and interlocking. 

(e) ACB incoming and outgoing feeder control switch (ON & OFF) shall be 
available for local and remote operation. 

(f) Flexible settings on protection relays and releases shall be provided as 
follows: 

 i) Over load setting : 0.5 to 1.0 times the rated current. 
 ii) Short circuit pick up level setting : 2 to 8 times the rated current. 
 iii) Short circuit time delay : Inst., 0.2 to 1.0 sec. 
 iv) Earth fault settings : 0.2 to 0.6 times the rated current 
 v) Earth fault time delay : Inst., 0.2 to 1.0 sec. 
 vi) Under voltage settings : 0.35 to 1.1 of rated voltage. 
 vii) Under voltage time delay : Inst., to 0.5 sec.  
  

H. METERING 
(a) The LT panel shall be provided with Ammeter with ampere selector switch.  
(b) Voltmeter of scale 0-500 V with voltage selector switch. 
(c) All above meter shall be Panel mounting type and 90o deflection.  
(d) Protective fuses of 4 A rating associated with voltage measurement and 

protection shall be provided.  
(e) Multifunction load manager with the following features should be provided 

 i) True RMS Voltage (L-N) and (L-L) 
 ii) True RMS Current Ir, Iy, Ib 
 iii) Line Frequency 
 iv) Active, Reactive, Apparent Power 
 v) Power Factor 
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 vi) Total active energy (kWh) 
 vii) Data logging and communication (RS232) feature. 
 viii) Harmonic display with voltage and current with THD. 
  

I. INDICATION 
(a) A set of visual indicating lamps showing R, Y and B phase status for 

incoming feeder shall be provided with auxiliary contacts for remote 
monitoring. 

(b) A set of indicating lamps showing breaker status (ON, OFF & TRIP) shall be 
provided with auxiliary contacts for remote monitoring. 

(c) Visual indication within breaker panel for breaker Service/Test/Isolated 
position shall be provided for ACB. 

(d) Protective fuses of 4 A rating associated with all indicating lamps shall be 
provided.  

  
J. ACCESSORIES 

(a) Motor-wound spring charged closing mechanism with motor suitable for 
230V single phase AC. 

(b) Static overcurrent/short circuit/earth fault release for ACB.  
(c) Under-Volt relay  
(d) Auxiliary contacts with required nos. of contacts associated with devices 

mentioned with 20% spare.   
(e) Closing release/coil suitable for 230 V AC for ACB. 
(f) Door interlock to prevent opening of panel door with breaker in service & 

test position. 
 
 
6.2. REGULATED POWER SOURCE (RPS-1 AND RPS-2) 

 
The Regulated Power source shall convert the 415V AC input available from 
the LT Panel – 1 and 2 into a voltage-regulated, variable and controlled DC 
output power as per the Critical ratings and other specifications described in 
this tender document. 

  
A. AC-DC CONVERTER 

 
(a) The AC-DC converter section shall be a complete self-contained unit 

consisting of suitable semiconductor devices/switches, Filter components, 
protective fuses, cooling system (air natural/ Forced air), bus connections, 
hardware, gaskets, and all other necessary accessories. 

(b) Suitable electrical/electronic protection system should be provided for the 
protection of the AC-DC converter assembly. 

(c) Natural convection/Forced air-cooled converter shall be used. 
(d) Louvered or mesh openings shall provide ventilation and air-cooling of the 

components by natural convection. 
(e) Ventilation intake openings shall be located not less than six inches above the 

floor. 
(f) Convenient access shall be provided for all normal maintenance and 

inspection. 
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(g) Heat transfer surfaces and ducts shall be designed with smooth surfaces that 
minimize accumulation of dust and other contaminants. 

(h) Internal lights (only bulbs should be provided) with an external switch shall 
be included. Lighting fixtures shall be provided with guards. 

(i) Semiconductor devices shall be rated and tested in accordance with EIA RS-
282. Parallel strings of semiconductor devices (if required) shall be 
geometrically similar and as symmetrical as practicable to balance the normal 
and surge electrical characteristics of each string. 

(j) In addition to the parallel strings necessary to handle all loads as specified, 
additional capacity shall be provided so that, with one semiconductor device 
per phase out of service, each current path will still be able to handle all 
specified loads and maximum short circuit current. 

(k) Each semiconductor devices hall withstand, at its maximum operating 
temperature, voltages 2.5 times its reverse peak voltage without a permanent 
change in semiconductor switch characteristics. 

(l) The maximum current unbalance between parallel strings in each phase and 
between phases shall not exceed plus or minus ten percent for all loading 
conditions with one string of semiconductor device per phase out of service. 

(m) Parallel semiconductor device strings shall be de-rated so that the most 
heavily loaded string will not be overloaded. Current balancing shall be 
achieved with a random selection of semiconductor switch. 

(n) Semiconductor device shall have uniform voltage division within plus or 
minus ten percent across each semiconductor switch. 

(o) Each parallel semiconductor device string shall be protected by a current-
limiting fuse equipped with an indicator. The fuses shall be sized to 
withstand any external dc fault or loading condition. The fuses shall blow to 
clear any failure permitting reverse conduction. A blown fuse indicator shall 
be visible from outside the rectifier enclosure. 

(p) Since the power supplies are subject to frequent short circuit and overcurrent, 
the semiconductor devices should be selected in order to cater the same with 
getting damaged or without loosing performance. 

(q) Properly designed snubber circuit should be incorporated across the 
semiconductor devices to limit surge voltages during high power and high 
frequency switching. 

(r) All the control/drive cards for the converter units should be mounted and 
wired in such a way that in case of failure, they can be easily replaced. 

(s) The power and control should be properly designed to sustain the Ldi/dt 
induced voltage under the worst current change conditions. 

(t) Sufficient space should be provided inside the chamber to house all filter 
components.  

(u) In case series and parallel combination of capacitor is used, static and 
dynamic voltage stabilization circuitry should be incorporated. 

(v) The filter capacitor should be rated for at least 2 times of the operating 
voltage 

  
B. REGULATED DC – DC CONVERTER 

 
(a) The DC-DC converter section shall be a complete self-contained unit 

consisting of suitable semiconductor devices/switches, Isolation mechanism, 
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Rectifier, DC Filter components, protective fuses, cooling system (air natural/ 
Forced air), bus connections, hardware, gaskets, and all other necessary 
accessories. 

(b) Single Semiconductor Switch based modules of sufficient ratings will be 
preferred. If series-ing and paralleling of Semiconductor Switch based 
modules is required to be done then it should be done in modular fashion. In 
case of failure of one chain of series/parallel module, the power supply 
should be capable enough to feed rated voltage and current continuously. 
Parallel semiconductor modules strings shall be de-rated so that the most 
heavily loaded string will not be overloaded. Current balancing shall be 
achieved with a random selection of semiconductor modules. 

(c) A properly designed snubber circuit should be incorporated across the 
semiconductor devices to limit surge voltages during high power and high 
frequency switching. 

(d) The modules should be mounted in pull-drawer kind of frames so that they 
can be easily inspected.  

(e) Natural convection/Forced air-cooled modules shall be preferred. 
(f) Ventilation intake openings shall be located not less than six inches above the 

floor in the panel. Convenient access shall be provided for all normal 
maintenance and inspection. 

(g) Proper doors should be provided to inspect the modules. Each door shall be 
equipped with:  

 i) A mechanical latch to hold the door closed and 
 ii) Door stops to hold door open for inspection of modules. 

(h) Heat transfer surfaces and ducts shall be designed with smooth surfaces that 
minimize accumulation of dust and other contaminants. 

(i) Internal lights (only bulbs should be provided) with an external switch shall 
be included. Lighting fixtures shall be provided with guards. 

(j) A Digital PWM controller or equivalent Analog PWM controller with 
properly designed and tunable PID control system should be used. Provision 
of flexible (settable) PID parameters and auto PID tune facility should be 
provided. The controller unit should provide the proper synchronization of all 
the modules. The controller unit should be designed and mounted in such a 
way that it should be RF environment compatible.  

(k) When a breakdown occurs [refer Clause 3.B.(f)] a proper detection signal 
shall be generated and shall inform ‘both’ the Accelerator and Extraction 
power supply control systems. To transmit this signal two separate links shall 
be used (preferably of fiber optic) between APSS and EPSS; one informing 
the breakdown in APSS side to EPSS and the other informing breakdown of 
EPSS side to APSS. The control has to be designed such to assure that the cut 
off of power supply in a time lower than 100 µs to minimize the energy 
delivered to the arc by the Accelerator and Extraction power supply. After a 
breakdown the APSS and EPSS shall be able to restart in about 15 ms.  

(l) The control system shall properly synchronize the cut-off and voltage 
rise sequence for both APSS and EPSS. 

(m) Modules with RS-232 and Ethernet communication will be preferred. The 
performance data of each module should be logged in a local computer with 
attached printer. Properly designed software with good graphical user 
interface (GUI) displaying the performance data shall be provided. 
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(n) Proper layout and Cable/Busbar work for the inter-connection of the modules 
should be done to have uniform sharing of current in each module. 

(o) Sufficient clearance should be provided near the Cable/Busbar work for 
interconnection so that regular maintenance and cleaning can be performed 
easily. 

(p) The power and control circuit should be properly designed to sustain the 
Ldi/dt induced voltage under the worst current change conditions. 

(q) A properly designed isolation mechanism (transformer based), to isolate the 
HVDC power from the AC incomer side should be provided. The isolation 
levels should including both the working voltage level and the floating 
voltage levels. The transformer shall be designed for a DC isolation level at 
least twice of the working and floating voltage level (Refer clause 5.A and 
5.B) 

(r) The isolating transformer (s) shall be mounted on properly designed 
insulating base and sufficient clearance shall be provided between the 
isolating transformer (s) and the enclosing panel. 

(s) The interconnection of the HVDC components shall be accomplished using 
HV wires. Corona resistant wires shall be preferred for the wiring 

(t) All the connections shall be tightened properly and loose connections shall be 
avoided  

(u) Semiconductor device shall have uniform voltage division within plus or 
minus ten percent across each semiconductor switch. 

(v) Since the power supplies are subject to frequent short circuit and over-
current, the semiconductor devices should be selected in order to cater the 
same with getting damaged or without loosing performance. 

(w) Properly designed snubber circuit should be incorporated across the 
semiconductor devices to limit surge voltages during high power and high 
frequency switching. 

(x) A properly designed DC filter circuitry should be incorporated to limit the 
limit the ripple, damping and other requirements as specified in clause 5.A 
and 5.B 

(y) The design of the filter should be strictly considering the energy dumps in the 
load during breakdown as per clause 5.A and 5.B 

(z) Sufficient space should be provided inside the chamber to house all filter 
components.  

(aa) In case series and parallel combination of capacitor is used, static and 
dynamic voltage stabilization circuitry should be incorporated. 

(bb) The filter capacitor should be rated for at least 2 times of the operating 
voltage 

(cc) The current sensing element should be provided with sufficient isolation. A 
DCCT or an equivalent arrangement with good accuracy and fast response 
time should be used in order to meet the technical performance.  

(dd) The voltage-sensing element (potential divider) should be provided with 
sufficient isolation. A HV divider or an equivalent arrangement with good 
accuracy and fast response time should be used in order to meet the technical 
performance. Corona resistant (CR) divider shall be preferred. The voltage-
sensing element will measure the following voltages: 

(1) RPS-1 output voltage 
(2) RPS-2 output voltage 
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(3) Total voltage in integrated system (RPS-1 voltage with respect to 
ground - Refer Figure 7) 

(ee) IPR representative should be present during the inspection and testing of the 
DC filter capacitor 

  
C. HIGH VOLTAGE TERMINATION 

 
(a) The High voltage output terminals shall be terminated in properly designed 

HV termination bushings. 
(b) HV terminals should be designed with proper insulating and lockable cover 

to provide safety. 
(c) A mechanism shall be provided to easily connect output terminals to earth, 

when the power supply is not in operation or during maintenance. Under this 
condition, an interlock shall be provided with the total RPS interlock to avoid 
unwanted turning ON of the RPS. 

(d) The HV terminals shall be properly marked for the polarities and earth. 
(e) HV terminals should be designed properly to shield the noise and radiation to 

ensure EMI/EMC. 
  

D. COOLING 
 

(a) Only air cooled or forced air cooled system shall be used. 
(b) The cooling system should be properly designed to sufficiently take care of 

the required isolation levels from the devices subjected High voltage in the 
Regulated Power Source.  

(c) The cooling interlock should be hardwired with the total RPS interlock. 
 
 
6.3. REMOTE MONITORING AND CONTROL PANEL  

(RMC-1 AND RMC-2) 
 

A. GENERAL FEATURES 
 

(a) All the meters, control signals, monitoring signals, status signals and 
protection signals should be connected to the RMC panel. 

(b) Fiber optic communication and hardwiring (control cable) should be used for 
interconnection between the RMC and all the other Units. All fiber optic 
cables (including transmitter-receiver module) and Control cables i.e. 
Link-1A, Link-1B, Link-2A and Link-2B (Fiber optic cable, transmitter-
receiver module and control cable, which also includes cable from 
Earthing switch ESW-1A, ESW-1B, ESW-2A and ESW-2B and any 
other applicable cable which will be the part of design) [Refer Figure 5, 6 
and 7] shall be in the bidder’s scope. 

(c) The communication mode should be EMI/EMC compatible to avoid 
interference to the signals. 

  
B. RMC PANEL IN LOCAL MODE 

 
 APSS and EPSS operation through RMC panel shall be termed as LOCAL 
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MODE. A LOCAL/REMOTE MODE selector switch shall be provided on 
the RMC panel. In the local mode, both APSS and EPSS shall be able to 
operate independently through the RMC panels. The power supply shall be 
made ON through POWER SUPPLY ON push button and HV shall be made 
ON through the HV ON push button. In event of breakdown, the HV will cut-
off and shall follow the normal breakdown sequence described in Clause 
3.B.(f) [GRID BREAKDOWNS] and again continue to operate till the 
duration set by the HV ON DURATION counter. In between the HV can be 
stopped through the HV OFF push button. The HV and power supply will 
stop and the RPS will go in trip mode in case (a) The number of breakdown 
exceeds the allowable limit (b) Fault in APSS or EPSS (c) Emergency Stop 
button is pressed or (d) External fault (detected through External Trip pulse). 
The following minimum meters, push buttons, lamps etc. should be provided 
on the RMC-1 and RMC-2  

1. METERS 
 

(a) Input voltage meter with selector switch to see voltages for all the 3 phases 
(b) Input current meter with selector switch to see current for all the 3 phases 
(c) Analog Output voltage meter showing the DC voltage at the RPS terminals 
(d) Analog Output current meter showing APSS current (= Ibeam) 

Note: This meter shall be in the RMC-2 only [Refer Figure 3] 
(e) Analog Output current meter showing EPSS current (= Idrain) 

Note: This meter shall be in the RMC-1 only [Refer Figure 3] 
(f) Analog Output current meter showing EPSS current (= Ielectron) 

Note: This meter shall be in the RMC-1 only [Refer Figure 3] 
(g) RPS temperature meter 
(h) Any other meter of relevance should be provided. 

  
2. PUSH BUTTONS 

 
(a) Power supply ON 
(b) Power supply OFF 
(c) HV ON 
(d) HV OFF 
(e) Emergency Stop 

Note: 
Shall provide emergency stop in Remote mode also 

(f) Trip Reset 
Note: 
Shall provide Trip reset in Remote mode also 

(g) Open earthing switch 
Note: 
Refer Clause 6.4 [Earthing switches] 

(h) Close earthing switch 
Note: 
Refer Clause 6.4 [Earthing switches] 
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3. POTENTIOMETERS 

 
(a) HV Output set value 
(b) Over-voltage trip set value: 

Settable from 0-100% through a potentiometer with dial 
 
Note:  
This value can be set only in Local mode and the setting shall be applicable 
in Remote mode also. The Over-voltage trip shall not be settable remotely 
and the value set in the local mode will be used. 

(c) Over-current trip set value: 
Settable from 0-100% (set point should be displayed on an analog meter) 
through a potentiometer with dial. 
 
Note:  
(1) Over current due to breakdown or over current due to change in load 
parameters should be considered as over current, and should be followed by 
shut down sequence as per Maximum number of breakdowns for a single 
pulse and as described in Clause 3.B.(f)] 
(2) This value can be set only in Local mode and the setting shall be 
applicable in Remote mode also. The Over-current trip shall not be settable 
remotely and the value set in the local mode will be used. 

  
4. COUNTERS 

 
(a) HV ON duration set 

Note: When HV ON duration is set, HV will automatically turn OFF after set 
duration. HV OFF, Emergency stop through push button and external trip 
pulse (Refer RMC PANEL IN REMOTE MODE)] shall remain applicable 
irrespective of the duration set. External trip pulse will be common to both 
Local and Remote mode. 

(b) Set Cut-off delay time (shall not be settable remotely and the value set in the 
local mode will be used) 

(c) Set allowable nos. of breakdowns 
(d) Actual nos. of breakdowns 

  
5. INDICATION LAMPS 

 
(a) Power Supply ON 
(b) Power Supply OFF 
(c) HV ON 
(d) HV OFF 
(e) RPS trip 
(f) Over-voltage trip 
(g) Over-current trip 
(h) Fuse failure protection 
(i) AC/DC converter over-temperature 
(j) Regulated DC/DC converter over temperature 
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(k) Transformer over-temperature 
(l) DC earth fault protection 

(m) Input over-current protection 
(n) Input single phasing protection 
(o) Semiconductor short circuit protection 
(p) Allowable breakdown limit exceeded 
(q) Earthing switch ON/OFF protection  

  
C. RMC PANEL IN REMOTE MODE 

 
 APSS and EPSS operation through the DAC (Data acquisition and control) 

system of IPR interfaced to the RMC panel shall be termed as REMOTE 
MODE. The following minimum control, monitoring and status signals 
should be provided. All these signals should be incorporated with ‘fail-safe’  
protection. 
 

1. CONTROL SIGNALS 
Note:  
[DI]  means digital  input to RMC, [DO] means digital output  from RMC 
[AI]  means analog input  to RMC, [AO]  means analog output from RMC 

(a) Power Supply ON/OFF Signal: [DI]  
24v Digital Signal 
0v = Power supply OFF, 24v = Power Supply ON 
 
This signal shall energize (ON) or de-energize (OFF) the power 
supply up to the AC/DC converter. 
 
Note:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(b) HV ON/OFF Signal: [DI]  
24v Digital Signal 
0v = HV OFF, 24v = HV ON 
 
This signal shall energize (ON) or de-energize (OFF) the DC/DC converter 
of the power supply. HVDC output shall be available. 
 
Note:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(c) HV Output set value: [AI]  
 0 to 10v Analog Signal corresponding to 0 to Vout 

(d) Set allowable nos. of breakdowns: [Preferably RS485/Profibus DP] 
Integer between 0 to 200 
 
This shall set (0 to 200) the number of allowable Breakdown HV Stop/Start 
cycles before trip of the power supply. 
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(e) External Trip Pulse: [DI] 
24v Digital Pulse 
0v = Normal, 24v = Fault 
 
This pulse shall stop the DC/DC converter as well as AC/DC converter of the 
power supply at cut off rate (<100µs) in event of any external fault. A trip 
signal will be generated which will not allow both the AC/DC converter as 
well as the DC/DC converter to start again until the trip is reset.  
Note1:  
(1) The trip shall be reset manually using the TRIP RESET push button of 
local mode. 
(2) External trip pulse will be common to both Local and Remote mode. 
 
Note2:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(f) Breakdown Pulse: [DO] 
24v Digital Pulse 
0v = Breakdown, 24v = Normal, Duration = 1ms  
 
This shall give a pulsed output every time a breakdown is detected. 
 
Note:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

  
2. MONITORING SIGNALS 

 
Note:  
[AO]  means analog output from RMC 

(a) Actual nos. of breakdowns: [Preferably RS485/Profibus DP] 
Integer between 0 to 200 
 
This shall provide (0 to 200) the actual number of Breakdown HV Stop/Start 
cycles elapsed. 

(b) HV output voltage: [AO]  
0 to10V Analog signal corresponding to 0 to Vout at RPS terminals 
 
Note:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(c) APSS current / Ibeam: [AO] 
0 to 10V corresponding to 0 to Ibeam 
Note1:  
Applicable for RMC-2 only [Refer Figure 3] 
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Note2:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(d) EPSS current 1 / Idrain: [AO] 
0 to 10V corresponding to 0 to Idrain 
Note1:  
Applicable for RMC-1 only [Refer Figure 3] 
 
Note2:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

(e) EPSS current 2 / Ielectron: [AO] 
0 to 10V corresponding to 0 to Ielectron 
Note1:  
Applicable for RMC-1 only [Refer Figure 3] 
 
Note2:  
This signal shall have total transmission (Fiber optic transmission and 
receiving) and response time (actual change in parameter to be controlled) < 
10µs 

  
3. STATUS SIGNALS 

 
All the following status signals shall be provide in terms of:- 
(1) 24v Digital Signal (24v = Normal, 0v = Fault) [Digital Output – DO] 
(2) PFC contact (1NO + 1NC) 

(a) HV ON 
(b) RPS Trip 
(c) Over current Trip  
(d) Over Voltage Trip  
(e) Fuse fail Protection  
(f) AC/DC Converter over temperature  
(g) DC/DC Converter over temperature  
(h) Transformer over temperature  
(i) DC Earth fault  
(j) Input over-current  
(k) Input single phasing 
(l) Semiconductor Switch Short circuit protection / thermal protections / other 

protections if applicable 
(m) Allowable breakdown limit exceeded 
(n) Earthing switch 1A, 1B (for RMC-1) and 2A, 2B (for RMC-2) ON/OFF  

  
D. OTHER PROTECTIONS 

 
(a) The following minimum protections should be provided: 
(b) Over Voltage Protection 
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Note: 
Refer Clause 6.3-B-3 for setting details 

(c) Over Current Protection 
 
Note:  
(1) Over current due to breakdown or over current due to change in load 
parameters should be considered as over current, and should be followed by 
shut down sequence as per Maximum number of breakdowns for a single 
pulse and as described in Clause 3.B.(f)] 
(2) Refer Clause 6.3-B-3 for setting details 

(d) di/dt protection:  
 
(1) di/dt sensing of each individual module (in case parallel inverter modules 
are used) shall be provided and its interlock should be hardwired with the 
total system trip protection. 
(2) Total di/dt sensing at the load terminal should be provided and its 
interlock should be hardwired with the total system trip protection. 

(e) Fuse fail Protection. 
(f) AC/DC Converter over temperature protection 
(g) DC/DC Converter over temperature protection 
(h) Input single phasing protection 
(i) Transformer over temperature protection 
(j) DC Earth fault protection 
(k) Input over-current protection 
(l) Semiconductor Switch Short circuit protection, thermal protections and other 

protections if applicable. 
(m) Space heaters should be provided with thermostat control in all the panels for 

protection against moisture. 
(n) All the interlocks should be hardwired to the main system protection. 

  
E. OTHER FEATURES 

 
(a) Following additional indications shall be provided on the RMC panel: 

 i) Annunciation window with hooter for all the trip signals  
 ii) Annunciation window for all the status signals. 
 iii) Mimic Display for the entire system incorporating main parts. 
  

(b) All the signals connections should be brought to proper terminal 
blocks/connectors, should be properly ferruled and marked. A readable 
sticker should be pasted near the terminal block to see the name of signal. 

 
 
6.4 EARTHING SWITCH (ESW-1A, 1B, 2A and 2B) 

 
(a) Properly designed earthing switches should be designed for off-line earthing 

of the positive and negative terminals of the power supply. The Earthing 
switches should be rated for the making capacity i.e. should be design to 
carry and divert the power supply stored energy into the ground. 
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(b) A positive interlock should be provided between the Earthing switches and 

LT panel in such a way that the Earthing switches could only be closed (ON) 
if and only if ACB is in open (OFF) condition. Similarly another positive 
interlock should be provided, which should avoid closing (ON) of ACB when 
Earthing switches are in closed (ON) condition. 

(c) An interlock should be provided with the Earthing switches and the doors of 
the power supply to ensure that the access to the doors is only provided once 
the stored energy is fully diverted to the ground.  

(d) The earthing switches shall operate both manually/pneumatically as well as 
electrically from the RMC panel.  

(e) A 10V Digital signal shall be provided to give the status of Earthing 
switches. Low (0v) means Earthing switch Closed and High (10v) means 
Earthing switch open. The signal should be brought to the RMC panel 
through fiber optic cable.  

(f) Earthing switch ESW-1A and 2A will be installed in the remote dc power 
plant area whereas Earthing switch ESW-1B and 2B will be installed in the 
Experimental area. 

(g) Earthing switches shall be solidly earthed through suitably designed 
conductor (copper cable or copper strip of electrolytic grade). 

(h) Earthing switches shall be mounted over properly designed insulated 
enclosure.   

(i) Following minimum ratings shall be incorporated while selecting the earthing 
switch: 
 
Parameter Rating 
Operating Voltage > 50kV 
Making Current Capacity At least 16kA for 3sec 
Type Air break 
Operating mechanism Manual/pneumatic and Electrical 
Testing agency CPRI/ERDA or a competent test 

agency  
 
 

 
6.5 ISOLATING SWITCH (ISO-1, ISO-2) 

 
(a) Offline isolating switch should be provided for both APSS and EPSS, in the 

remote DC power plant area, after the Earthing switch in order to isolate the 
RPS from the load for maintenance and troubleshooting. 

(b) A positive interlock should be provided between the Isolating switch and LT 
panel in such a way that the Isolating switch could only be opened (OFF) if 
and only if ACB is in open (OFF) condition. Similarly another positive 
interlock should be provided, which should avoid closing (ON) of ACB when 
Isolating switches are in open (OFF) condition. 

(c) Two modes viz. Standalone mode [No interlock between ACB and Isolating 
switch] and Operation mode [Interlock between ACB and Isolating switch] 
should be incorporated. 

(d) Interlock should be provided between Isolating switch (ISO-1, ISO-2) and 
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the earthing switches at load end (ESW-1B, ESW-2B) 
(e) The Isolating switches shall operate both manually/pneumatically as well as 

electrically from the RMC panel. 
(f) The Isolating switches should be rated to carry the full load current 

continuously as well as they should be rated to carry the circuit current and 
breakdown currents (Refer Clause 5) 

(g) Following minimum ratings shall be incorporated while selecting the 
Isolating switch: 
 
Parameter Rating 
Operating Voltage > 50kV 
Operating Current > 50A 
Rated Short time current  At least 16kA for 3sec 
Type Air break 
Operating mechanism Manual/pneumatic and Electrical 
Conformity  IS: 921 / IEC: 129/ IEC: 694 
Testing agency CPRI/ERDA or a competent test 

agency  
 
 

 
 
6.6 HVDC CABLE 

 
(a) HVDC cable should be properly selected based on the voltage and current 

requirements as detailed in this tender document. 
(b) The cable with low capacitance per unit length shall be selected. Typical 

methodology for cable connection is shown in Figure 10. 
(c) The cable should be rated for at least 2 times the maximum operating voltage. 
(d) The cable should be able to carry full short circuit current/ break down 

current till the opening of the AC incoming breaker. 
(e) The following cable manufacturer is recommended: Brugg Cables/Elex 

Cables 
(f) Suitable cable termination kits shall be provided along with the supply of 

cables for the proper termination of the cables. 
(g) Vendor may visit the site for estimating the exact length of cable 

required before submitting the offer. Prior permission of the Purchase 
Officer, IPR shall be taken before making this visit.  

(h) Following minimum ratings shall be incorporated while selecting the HVDC 
cable: 
 
Parameter Rating 
Operating Voltage > 50kV 
Operating current > 50A 
Preferred conductor Copper 
Preferred insulation XLPE 
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6.7 PASSIVE PROTECTION SCHEME  
 

(a) The properly designed passive protection scheme (snubber) should be 
incorporated in the HV path as depicted in Figure 5, 6 and 7, to dampen the 
current waveform and to restrict the surge current during breakdown 
(frequency of surge current at breakdown is varies from few kHz to few MHz 
– typical value is 10MHz) to few kA (<1kA) and thereby limiting the energy 
dumped into the load. 
Following parameters shall be used for designing the snubber circuitry: 
 
SNUBBER WITH EPSS (SN-1) 
 
Parameter Value 
Application Limitation of surge current during 

breakdown 
Installation Indoor 
Snubber inductance (Ls) 173 mH 
Snubber resistance (Rs) 46 ohm 
Continuous rated current 35A 
Working voltage 46kV 
Peak fault current limit < 1kA 
Cooling Air natural / Forced air 

 
 
 
SNUBBER WITH APSS (SN-2) 
 
Parameter Value 
Application Limitation of surge current during 

breakdown 
Installation Indoor 
Snubber inductance (Ls) 100 mH 
Snubber resistance (Rs) 35 ohm 
Continuous rated current 25A 
Working voltage 35kV 
Peak fault current limit < 1kA 
Cooling Air natural / Forced air 

 
Note 1: 
In case, a resistance (Radd) in series with the snubber is required to be 
additionally put in the circuitry, in order to damp the current driven by the 
filter capacitors of the power supplies (RPS-1 and RPS-2), the following 
relation may be used for designing this resistor: 
Rf x Cf = Ls / Radd 
Where -  
Cf   = capacitance of the filter circuit 
Rf   = Series resistance of the filter circuit 
Ls   = Snubber inductance 
Radd = Additional resistance in series of snubber  
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Note 2: 
The bidders should evaluate the performance of snubbers along with the 
offered topology to comply the performance requirements with 
calculation/simulation supports. 

(b) Magnetic material like Fe-based amorphous, Co-based amorphous, Ni-Zn 
Ferrite or Nanocrystalline Fe-based Soft Magnetic Material (FINEMET from 
Hitachi Metals) shall be preferred for preparing the core of the snubbers.  

(c) The magnetic material shall have High saturation flux density and low core 
losses to reduce the size. 

(d) The design of passive protection scheme should take into account the stray 
capacitance of various components like HV bushings, transformer, HVDC 
cable and also the stored energies in the RPS (DC filter energy) while 
keeping the critical ratings of RPS in view. 

(e) The passive protection scheme should be mounted close to the source (near 
load terminations) in the Experimental area. 

(f) The passive protection device shall be mounted on properly insulated base 
and inside separate insulating enclosures. The enclosures should be such to 
avoid electromagnetic interference to other equipments.  

(g) The cooling, if essential, shall be air natural or forced air.  
(h) The passive protection device shall maintain a safe electrical distance with 

other surrounding electrical components, as should be as per standard 
isolation rules. A 2m distance from surrounding equipments/devices may be 
used as a thumb rule for placing them. 

(i) Properly designed terminations (through bushings) should be provided for 
making incoming and outgoing HV cable connection. 

 
6.8 EARTHING SCHEME  

 
(a) A properly designed equipment/safety earthing shall be designed for the 

APSS and EPSS. 
(b) All internal and exposed metal parts of each RPS panel shall be earthed at 

multiple locations, ensuring safety of personnel.  
(c) Preparation of ground pits shall be in the scope of bidder. 
(d) The Earthing scheme shall be approved before commencement of work. 

 
 
6.9 CABLE TRAYS AND SUPPORT STRUCTURE 

 
(a) Fabrication of the cable trays, vertical inside elbows, vertical outside elbows, 

Bends, Tees, Cross and other accessories for the laying of HVDC cable, 
should be through hot dipped Galvanized Iron (GI) conforming to IS: 
226/1975. 

(b) The painted cable tray shall have one coat of red oxide primer followed by 
two coats of epoxy paints or synthetic enamel paints as per IS:3537 or 
IS:168. 

(c) Each length of the cable tray should be earthed, atleast at two places by GI 
plate of minimum 25mmx3mm size, to the main earthing system. 

(d) The cable tray must be laid on the properly designed steel supports. Vendor 
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may visit IPR before submitting the offer for getting exact idea for 
estimating cable tray length and support structure requirements. 

(e) Bidder should propose complete cable tray assembly and support drawing 
along with the complete bill of quantity. Detailed drawing should be 
submitted to IPR for final approval within 2 weeks from the day of receiving 
the PO. 

 
6.10 CODES AND STANDARDS  

 
The design, materials, construction, manufacture, testing and performance of 
the regulated power supply shall comply with all currently applicable 
statutes, regulation and safety codes in the locality where the equipment will 
be installed. Following is the list of known and applicable standards: 

  
ANSI C34.2 Practices and requirements for 

Semiconductor power rectifiers 
ANSI /IEEE 18 Shunt Power Capacitors 
ANSI/IEEE4 Techniques for dielectric tests 
ANSI/EIA RS-197-A Power filter inductors for 

Electronic equipment 
ANSI/NEMA ICS 1 Industrial Controls & Systems 

General Requirements 
ANSI/PC-A-610, Class 2 Printed circuit board soldering & 

assembly 
 
All Applicable Electrical Safety codes in India (please list) 
(Address omissions & conflicts) 
 

 
 
7. INSPECTION 

 
Phase wise inspection shall be performed by representative(s) of IPR for all 
the major components of EPSS and APSS. Following are some of the major 
components for which the phase wise inspection shall be performed. IPR 
reserves the right to perform inspection of any other component pertaining 
the APSS and EPSS specified in this tender document: 

(a) LT panel-1 and LT panel-2 (including Circuit Breaker) inspection at the 
manufacturers works 

(b) AC/DC and Regulated DC/DC converter inspection at manufacturers works 
(c) Inspection of complete RPS-1 and RPS-2 at manufacturers works 
(d) RMC-1 and RMC-2 inspection at manufacturers works 
(e) Inspection of FO links at manufacturers works 
(f) Inspection of HVDC cable at manufacturers works 
(g) Inspection of Passive breakdown protection scheme 
(h) Inspection of Earthing switch ESW-1A, 1B, 2A and 2B 
(i) Inspection of isolating switch ISO-1 and ISO-2 
(j) Inspection of cable trays and support structures 
(k) Inspection of cooling system at manufacturers works 
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(l) Inspection of other major components and bought out items. 
(m) Pre-dispatch inspection of the total power supply 
(n) The bidder will keep the Purchaser informed in advance of the starting and 

the progress of the manufacture of the equipment in its various stages so that 
arrangement could be made for inspection 

(o) The dispatches will be affected only if the test results comply with the 
specification. 

 
8. TESTING 

 
Following minimum factory tests shall be performed: 

A. MAIN TESTS 
(a) LT panel-1 and LT panel-2 (including Circuit Breaker) testing. 
(b) AC/DC Converter testing 
(c) Regulated DC/DC converter testing 
(d) RMC-1 and RMC-2 testing 
(e) Testing of FO links 
(f) Testing of HVDC cable 
(g) Testing of Passive breakdown protection scheme 
(h) Testing of Earthing switch ESW-1A, 1B, 2A and 2B 
(i) Testing of Earthing switch ESW-1A, 1B, 2A and 2B 
(j) Testing of isolating switch ISO-1 and ISO-2 
(k) Testing of other major components and bought out items. 
(l) RPS-1 and RPS-2 testing 

 i) Control testing. 
 ii) Monitoring signal testing. 
 iii) Protection and interlock testing 

 iv) No load test 
 v) Full load test 
 vi) Tests for checking all the parameters specified in Clause 5 [Critical 

Ratings]. 
 vii) EMI/EMC Compatibility test. 

(m) The tests mentioned in clause 8.A. (a) to (j), will be performed on  
 i) Suitable and properly designed resistive dummy load (To be arranged by 

vendor). These tests will be performed at Manufacturer’s works 
 ii) On above mentioned dummy load as well on actual load (ion source) at 

IPR site. 
 
Note:  
The dummy load will be purchased by IPR along with the power supply after 
successful testing of APSS and EPSS. 

  
B. OTHER TESTS 

 
(a) Tests on Transformers:  

The test should be performed as per IS2026 in presence of IPR representative 
(b) Tests For Electronic Components: 

 i) Stabilized Control of Power Supply: Operation of protection of control 
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power supplies against short circuit is to be checked. Drift in power Supply 
output for a minimum period of 12 hours must be checked. Variation in the 
output must be checked at rated output current and voltage. Output of the 
power supply and variation if any must be checked. Linear control power 
supplies will be preferred.  

 ii) All other circuits used must be at least subjected to functional test apart 
from any other tests required for that particular circuit. 

 iii) Any other tests on the equipments that may be specific to the 
manufacturer must also be performed. 

(c) On other Protection transformers / Sensors 
 i) Tests should be performed on current transformers as per IS2705 
 ii) Tests should be performed on potential transformers as per IS 3156 
 iii) Tests on DCCT should be performed as per the applicable standard. 
 iv) Tests on HV Potential divider should be performed as per applicable 

standard 
(d) On AC/DC Converter Components 

 i) Testing of rectifier diodes 
 ii) Testing of filter components 

(e) On regulated DC/DC Converter Components 
 i) Testing of semiconductor switches/Modules 
 ii) Testing of PWM driver cards and auxiliary cards 
 iii) Any other relevant test should be performed. 
  
 Note: 

The final acceptance of the power supply will be given only after the 
successful passing all the mentioned tests (with the above-mentioned 
loads) as per Clause 8. (A) and (B) and Clause 12 (F). 
 

  
C. Copies of Test certificates/ Test Reports of all the components of EPS 

tested in presence or absence of IPR representative should be filled and 
submitted. 

D. REFERENCE STANDARDS 
 

  
Description Standard No. 
ACB/ MCCB IS : 13947 part 1 & 3 
Current Transformer IS : 2705 
Potential Transformer IS : 3156 
LT Cables IS : 7098 
L.T. Bus Ducts IS : 8623 
Converter transformers IS : 2026 
Fittings and accessories IS : 3639 
Climate proofing IS : 3202 
Electrical insulation classified by 
thermal stability 

IS : 1271 

LV Bushings IS : 7421 
Earthing IS : 3043 
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9. SPARES 

 
 The party should quote separately for a set of recommended spares. 

 
 
10. SAFETY AND REGULATORY AGENCY ISSUES  

 
(a) Dielectric Withstanding voltage 
(b) Insulation Resistance 
(c) Enclosure Considerations (Interlocks, Insulation Class, Shock, Marking etc.) 
(d) RFI/ EMI compatibility  
(e) Conducted EMI - Line Filtering 
(f) Radiated RFI -  Physical Layout and enclosures 

 
11. SUBMITTALS 

 
A. WHILE QUOTING 

 
(a) Similar Supplies Already Designed, fabricated & Supplied 
(b) Years of Operation 
(c) Full reference of Client 
(d) Performance Certificate 
(e) Bar Chart of Your Committed Delivery, action plan, work progress etc. from 

the date of LOI (letter of Indent) for the past project. 
(f) Bar Chart Proposal of Your Committed Delivery, action plan, work progress 

etc. from the date of LOI for our project. 
(g) Test Facilities & Equipments available with you. 
(h) Topology details. [As per Clause 3.C “BASE TOPOLOGY OF APSS AND 

EPSS”] 
(i) Technical Data Sheets as per Annexure-2 

B. WHILE DELIVERY AND COMMISSIONING 
 

(a) Physical arrangement and assembly of parts 
(b) Wiring connections 
(c) Schematic drawings 
(d) Brief description of devices and their functions and special features. 
(e) Equipment nameplate 
(f) Operations and Maintenance Manuals (3 sets). 
(g) Test Reports. Submit reports of tests performed on different components. 
(h) Installation Manual. (Installation procedures for the power supply – 3sets) 
(i) Fixing details, rough dimensions and cooling requirement (applicable for 

water cooled system) should be provided with quotation or should be 
provided within a month after getting the purchase order. 

(j) Three sets of hard copy and one set of soft copy should be provided. 
(k) Design Details to be furnished 
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 i) Design  Flowchart 
 ii) Design Report with calculations 
 iii) Physical Layout of Components 
 iv) Schematic Diagram - Power & control 
 v) Panel layout drawings 
 vi) Connector Block Details 
 vii) Power & Control cable plan & Wiring details 
 viii) Heat Dissipation calculations and Heat Sink design / 

cooling arrangements 
 ix) Panel Details and Signaling / Indication / Metering details 
 x) Standards Followed at various intricate implementations 
 xi) Safety Precautions undertaken including those for 

RFI/EMI Compatibility 
 xii) Harmonic Compensation Design Calculations. 
 xiii) Data Sheet duly filled in with full details. 
 xiv) Load data Considered. 
 xv) Concept of Power Supply and the detailed design 

calculations & necessary graphs. 
 xvi) Scheme Alternative. 
 xvii) Failure mode analysis and available protections. 
 xviii) Rectifier sizing, heat sinks & cooling arrangement. 
 xix) Active and reactive Power demand with time. 
 xx) Harmonic current level of 5th, 7th, 11th, 13th, 23rd & 25th 

harmonics                       should be furnished with time 
 xxi) Design of gating control. 
 xxii) Troubleshooting service manual. 
 xxiii) B.O.M. with make, type, quantity & major specifications 
 xxiv) Any other technical information relevant for design. 
 xxv) All equipment approx. weights shall be furnished 

 
12. UNLOADING, INSTALLATION & COMMISSIONING   

 
A. THE SCOPE OF BIDDER INCLUDE: 

(a) The installation and commissioning of APSS and EPSS and associated 
equipments / accessories at IPR as per requirements detailed in this tender 
document. 

(b) Laying and termination of Interconnection cables, Power and Control cable 
(Including Fiber Optic cables) and power supply to load Cable. 

(c) Unloading and storage of the LT panels, Power Supplies, Cabinets, Earthing 
switched, RMC panels, Passive breakdown protection devices, Cable drums 
and accessories at site, verification of equipment for damages and short 
supplies, making good all such damages and short supplies. 

(d) Preparation of ground pits, Grounding of neutral, Power Supplies, etc. 
including supply of all hardware and connectors. 

B. COMMENCEMENT OF WORK: 
 

 The APSS and EPSS along with all associated accessories are to be unloaded 
when it comes at site by BIDDER.  The erection work should be carried out 
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immediately after receipt of intimation from IPR in that regard. 
C. TERMS & CONDITIONS FOR ERECTION: 

 
The bidder shall undertake the following responsibilities at his cost: 

(a) Erection of electrical equipments as detailed in BOM for erection. 
(b) Testing and commissioning of the above electrical equipments. 
(c) Facilities will be provided for storage of the above equipments at our site.  
(d) Complete responsibility of the unloading of all the electrical equipments as 

stated in the BOM for erection & commissioning and transport the same to 
IPR site storage place. 

(e) IPR will not bear any expenses for the delay in unloading the above 
equipments. 

(f) Watch and ward the above equipments till successful installation and 
commissioning. 

(g) Shifting of the equipments from the IPR site stores to the place of 
installation. 

(h) Providing all categories of personnel for erection work. 
(i) All the instruments, tools, tackles required for installation and commissioning 

are to be provided. These include crane of suitable capacity, trailer, megger 
(1 kV) and any other instruments or tools required during the erection and 
commissioning.  

(j) Supply of consumables such as welding electrodes, welding gas, cotton waste 
etc. required for the work. 

(k) Fabrication and Installation of panel mounting rails/channels base frames, 
adopter boxes and cable racks. 

(l) Laying and termination of Interconnection cables, Power and Control cable 
(Including Fiber Optic cables) and power supply to load Cable. 

(m) The installation work should be carried out immediately after receipt of 
intimation from IPR in that regard. 
 
Note: IPR shall provide the storage space for storing the equipments till 
commissioning at the bidder's risk. The engineer assigned from IPR, 
periodically, to check if it is as per the action plan proposed by vendor, will 
inspect the progress of erection work. 

D. BILL OF MATERIALS (BOM) FOR ERECTION  & COMMISSIONING 
OF APSS AND EPSS: 
 
The BOM should be prepared in the format shown below. The 
items specified in table are for reference only 

  
BOM for APSS (Add separate sheet for EPSS) 

Sr. Item Description Unit Quantity Remark 
1. LT Panel No.   
2. Capacitor Filter No.   
3. Rectifier diodes No.   
4 Semiconductor switch No.   
7 Cables Meters   
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7 Cables Meters   
8 Cable termination No.   
9 Busbars Meters   
10 insulators, fasteners 

etc.  
No.   

11. Add/Remove points as 
applicable 

   

 
 

E.  COMMISSIONING 
 

 During commissioning BIDDER has to perform all the required operational 
tests mentioned in the scope. The tests and evaluation protocol shall be in 
accordance with international, national or other reputed standards. Where 
such standards and evaluations are not available the procedure for tests and 
evaluation shall be mutually agreed upon. 

  
F. APSS AND EPSS ON SITE TESTS: 

 
Following tests should be carried out at site: 

(a) Insulation resistance measurement  
(b) Primary and Secondary injection. 
(c) Earth continuity  
(d) Sequence test 
(e) Operation test 
(f) Acceptance test 

 i) The Power Supply will be put first to functional test and then to 
performance test and on clearing both, the APSS and EPSS will be accepted. 

 ii) APSS and EPSS have to undergo acceptance tests at site on full load 
conditions. 

 iii) These tests will be done on the resistive dummy load (to be supplied by 
vendor) capable of carrying full load current as specified for the coils.  

 iv) Categories of Tests: 
 

 (1) Test of APSS and EPSS in standalone mode (local mode) 
 (2) Test of APSS and EPSS with integrated system in stand-alone mode 

(local mode). 
 (3) Test of integrated operation as per the system co-ordination from Data 

Acquisition and control (DAC) system of IPR.(Remote mode) 
 v) Modes of Operation:  

While undergoing tests as in clause (iv) (above), the power supply will be 
tested for:  

 (1) normal operation 
 (2) operation under fault conditions 
 vi) All tests mentioned in clause 8 (Testing) 
 vii) Breakdown tests (Wire test) [Refer Annexure 4] 
 viii) Tests to confirm the functionality of passive breakdown protection 

devices 
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 ix) Complete testing of the integrated system 
 x) The APSS and EPSS shall be considered ready for acceptance if it 

successfully undergo all the tests given above under all categories of 
operation, configuration conditions, modes of operation and categories of 
tests satisfying all the conditions of Clause 5 Critical Ratings and all other 
technical specifications specified in this tender document. 

 
 
13. QA & QC METHODOLOGY   

 
(a) The design of the system and subsystems should be reviewed and approved 

with IPR. 
(b) The specification of all externally procured components should be reviewed 

and approved with IPR 
(c) The tests on the externally procured components (major components like LT 

panel consists of Circuit Breaker, Power transformer and inverter 
transformer, CTs protection relays etc., Filter components, Inverter Modules, 
DCCT, current and voltage sensing devices, PWM driver and control cards, 
semiconductor switches and Control Panel etc) should be reviewed and 
approved with IPR. 

(d) ‘Application specific tests’ should be reviewed and approved and done on the 
externally procured components (Circuit Breaker, filter, switch-mode 
modules) 

(e) IPR representative should be called during the testing of all externally 
procured components 

 
14. COMMERCIAL DETAILS TO BE FURNISHED   

 
 Note: 

Vendor may visit IPR before submitting the offer for getting exact idea 
of the experimental area, DC power plant area, estimating the exact 
length of cable (HV and control) required, estimating cable tray length 
and support structure requirements or for making any technical 
clarification. Prior permission of the Purchase Officer, IPR shall be 
taken before making this visit. 

 
 

 
IMPORTANT INSTRUCTIONS TO BIDDER:  

 
(1) The bidder shall duly fill in the technical datasheets in the format - 

ANNEXURE-2 
(2) The bidder shall duly fill in the price bid (Part-B) which should include break 

up of price for major items and components 
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ANNEXURE - 1 
BASE TOPOLOGY OF APSS AND EPSS 

 
 
 Figure 8 shows the functional block diagram of switch-mode inverter-

rectifier based HVPS. The AC power is supplied to an AC/DC converter, 
which feeds to the filter capacitor bank. Inverter systems are connected at the 
input side, and feed the primary side of a step-up transformer(s). The 
secondary side is connected to diode bridge rectifier system with a DC filters 
connected in parallel. The HVPS output is the HV diode bridges output; 
which shall be connected to a HV conductor (HV Termination) of the HV 
cable. In case of APSS where one output is at zero potential, one end of the 
HV diode bridge output shall be connected to the return conductor of HV 
cable. The HVPS system can be split in two main parts, the AC/DC 
Converter and Regulated DC/DC Converter system. 

A. AC/DC CONVERTER 
 

 The AC-DC converter shall produce a DC voltage on the capacitor bank 
equal to designed value, which supplies the regulated DC/DC converter 
stage. The input AC/DC converter shall be fed by 3-phase, 415v, 50Hz AC. It 
is be composed of the following main blocks: 
1) AC-DC rectifier system:  
The AC/DC rectifier shall consist of suitably designed rectifier assembly 
which will convert input AC into DC. 
2) Filter  
This will smoothen out the rectified DC. The filter component will essentially 
consist of capacitors. These capacitors can be split or not among the inverter 
system and eventually decoupled by reactors, diodes or other devices if 
needed. 

B. REGULATED DC/DC CONVERTER 
 

 The function of regulated DC/DC converter is to generate the high DC 
voltage needed to supply the acceleration and extraction voltage via the 
HVDC cable. At the input side, the inverter stage(s) shall be connected to the 
filter of AC/DC converter and at the output shall be connected to HV 
terminations. This stage is composed of the following main blocks: 
1) Inverter 
This stage shall consist of semiconductor switch controlled inverter or 
various inverter modules in series. It will convert the DC voltage into a 
controlled AC voltage. The inverter control shall be through a circuitry 
driving PWM. This shall provide the mechanism to regulate and control the 
output HVDC voltage. For this purpose, the inverter shall get sample of the 
output HVDC voltage and current through suitably designed voltage and 
current sensing mechanism 
2) Isolation 
The output of the inverter stage(s) shall be fed to the isolation mechanism. 
Isolated step-up transformer or various series connected isolated step-up 
transformer shall be used based on the design. The transformers shall be 
designed suitably to step-up and isolate the input AC at the designed 
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inversion frequency. Therefore, the main function of the step-up 
transformer(s) is to increase the Filtered DC voltage up to the requested 
accelerating or extraction voltage and to assure the insulation to ground. The 
step-up transformers shall guarantee the insulating requirements of 100kV 
DC isolation. 
3) Rectifier 
The output(s) of the transformer system shall be connected to the HV diode 
rectifier to generate the required HVDC voltage 
4) DC Filter 
DC filters shall essentially consist of RC branch and other passive 
components. 
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ANNEXURE - 2 
TECHNICAL DATASHEETS  

 
Important Notes: 
 
1. Bidders shall duly fill the technical particulars in the data sheets enclosed to the full 

extent and submit them with their bids.  
2. The technical data submitted in the offer are guaranteed values (values not guaranteed 

shall be so indicated). 
3. Mark clearly the deviations if any. 
 

EXTRACTOR POWER SUPPLY SYSTEM (EPSS) 
 
Sr. No. Description 

 
Data / Value offered 

(a) CRITICAL PARAMETERS 
(Required parameters as per Clause 5) 
 

 

 Input Voltage  
 Frequency  
 Output Voltage (Vout)  
 Output Current (Iout)  
 Maximum output allowable ripple at full 

load 
 

 Maximum Voltage Over/Under-shoot 
(during voltage rise) 

 

 Parameter to be regulated  
 Voltage Regulation (Line and Load)  
 Output Voltage Stability   
 Linearity error  
 Voltage rise step (resolution)  
 Output Voltage Rise time 

[Time to reach 90% of full output voltage] 
 

 Output Voltage maximum settling time 
[Time between 90% of full output voltage and 
when output voltage stays inside the accuracy 
range] 

 

 Output Voltage Fall time  
 Maximum detection time 

[Time between breakdown (over-current) & 
triggering of EPSS protection]. 

 

 Cut-off time during Fault (Maximum 
switch-off time) 
[Time between triggering of EPSS  
protection and switch off of power supply 
output] 

 

 Settable Cut-off start delay 
[Settable delay after detection time and 
before triggering of EPSS protection, i.e. 
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voltage made to zero] 
Note: Bidder to specify duration of time 
steps (precision) and maximum allowable 
current in this period 

 Time to be ready for restart after a 
breakdown 

 

 Maximum number of breakdowns for a 
single pulse 

 

 Nominal Duty Cycle  
 Output voltage modulation   
 Maximum pulse duration   
 “Wire test” clearance value 

[Maximum arc energy dumped into grid 
during breakdown]  

 

 Normal operating range (NOR)   
 Operating range for which performance 

guarantee for all the specified parameters is 
required  

 

 DC Isolation level 
[Isolation between output DC and incomer 
AC]  

 

 Voltage and current measurement 
accuracies (for 3600 sec) 

 

 Voltage and current measurement response  
(for 3600 sec) 

 

 Over-voltage setting and protection  
 Over Current setting and protection 

 
[Note: Over current due to breakdown or 
over current due to change in load 
parameters should be considered as over 
current, and should be followed by shut 
down sequence as per Maximum number of 
breakdowns for a single pulse and as 
described in Clause 3.B.(f)] 

 

   
(b) LT PANEL 

 
 

 General  
 Type of L. T. Panel (For ACB)  
 Installation (Indoor)  
 Type of panel mounting (Floor mounted)  
 Ambient temperature ( Avg. ) [35oC]  
 Ratings  
 Type of breaker (ACB)  
 Rated normal current (As per design)  
 No. of Poles (3)  
 Rated Voltage (415v)  
 Rated Frequency (50Hz)  
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 Rated Insulation test voltage (2.5kV min)   
 Rated short circuit breaking capacity (As 

per design) 
 

 Rated short circuit making capacity (peak) 
[2.5 times of breaking capacity] 

 

 Type of Mounting (Drawout)  
 Releases (Microprocessor)  
 Endurance cycles 

a) Mechanical (20000) 
b) Electrical (20000) 

 

 Operating Mechanism (Manual and 
Motorized) 

 

 Method of operation (Local and remote)  
 Rated supply Voltage & Frequency for 

Motorized mechanism 
 

 Protections  
 Short circuit protection  
 Over load protection  
 Earth fault protection  
 Busbar  
 Rated normal current (as per design)  
 Rated  voltage (415v)  
 Rated Frequency (50Hz)  
 No. of phases (TPN)  
 Rated insulation test voltage (2.5kV)  
 Rated short circuit current (kA)  
 Rated peak short circuit current (2.5 times 

short circuit current) 
 

 Max. rise in temperature above ambient 
(45oC) 

 

 CT  
 Type (Bar/Cable)  
 Ratio (As per design)  
 Accuracy Class : 

a) Measuring core (1) 
b) Protective core (5P) 

 

 Rated Burden : 
a) Measuring core (15VA) 
b) Protective core (10VA) 

 

 Rated insulation test voltage (2.5kV min)  
 PT  
 Type (Magnetic)  
 Ratio (as per design)  
 Accuracy class : 

a) Measuring core (3) 
b) Protective core (6P) 

 

 Rated burden : 
a) Measuring core (50VA) 
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b) Protective core (50VA) 
 Rated insulation test voltage (2.5kV min)  
 Accessories  
 Static releases  
 No-Volt relay  
 Under voltage relay  
 Over voltage relay  
 Earth fault relay (1)  
 Shunt trip   
 Closing coil (1 + 1 spare)  
 Auxiliary contacts (2NO+2NC)  
 Visual indicating lamp (R,Y,B)  
 Voltmeter  
 Ammeter  
 Voltage and current Selector switch  
 Door lock  
 Multifunction load manager  
 Panel  
 Single, Cubical pattern, sheet steel, dust and 

vermin proof suitable for indoor installation 
with IP-55 degree of protection. 

 

 Sheet Gauge (14SWG)  
   

(c) REGULATED POWER SOURCE 
 

 

 Panel  
 Make  
 Suitable for indoor application (Y/N)  
 Design ambient temperature   
 Thickness of sheet steel in mm       
 Sheet metal cold rolled/hot rolled (Y/N)  
 Degree of protection IP-55 (Y/N)  
 Bill of material for the various equipments 

giving make, type, rating, etc. enclosed.       
(Y/N) 

 

 Whether the panel body mounted/pedestal 
mounted  

 

 Panel power coated  (Y/N)  
 Colour of finish : 

a) Outside (Siemens Grey) 
b) Inside ((Siemens Grey) 

 

 All standard tests specified will be carried 
out (Y/N) 

 

 AC/DC Converter  
 Converter topology (Uncontrolled)  
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
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 Peak Inverse Voltage  
 Type of connection (Screwing/Soldering)  
 No. of diode / arm in series  
 No. of diode / arm in parallel  
 Total no. diodes   
 Average Current Rating  
 Diode short time current rating  
 Input arrangement (Busbar/cable)  
 Output arrangement (Busbar/cable)  
 Cooling (Air natural or Forced air)  
 Heat sink dimensions  
 Diode semiconductor fuse (Y/N)  
 Protections  
   
 Make of filter capacitor  
 Type of filter capacitor (Electrolytic/Oil)  
 Working voltage rating of filter capacitor   
 Peak voltage rating of filter capacitor  
 No. of capacitance in parallel  
 No. of capacitance in series  
 Total capacitance (mfd)  
 Short circuit rating of capacitor (kA)  
   
 Smoothening inductor used (Y/N)  
 Make of smoothening inductor  
 Rating of inductor (µH)  
 Continuous current rating (A)  
 No. of inductors  
 Whether used in both positive and negative 

legs (Y/N) 
 

 Regulated DC/DC Converter  
 Inverter topology (Controlled)  
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
 Inverter design (1-phase or 3-phase)  
 Switching device (IGBT)  
 IGBT make & type  
 No. of  IGBTs  
 IGBT max switching current rating  
 IGBT C-E Breakdown voltage  
 IGBT switching speed  
 Max. power dissipation of IGBT  
 Max. turn off time of IGBT  
 Current rating of inverter  
 Short circuit rating of inverter (kA)  
 Allowable duration of short circuit of 

inverter (µs) 
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 Inverter designed di/dt  
 No. of inverter modules in parallel  
 No. of inverter modules in series  
 Type of inverter control (PWM)  
 Inverter controller type (Analog/Digital)  
 ‘N’ bit digital controller (State value of N)  
 Inverter switching frequency (kHz)  
 PID regulation (Y/N)  
 PID with auto tune (Y/N)  
   
 Transformer manufacturer  
 Type (1-phase or 3-phase)  
 Type of vector group  
 No. of transformer in series  
 DC isolation voltage of each transformer 

(100kV) 
 

 KVA rating  
 Percentage impedance  
 Designed ambient temperature  
 Maximum allowable temperature rise  
 Primary to secondary ratio  
 Primary voltage rating  
 Secondary voltage rating  
 Primary current rating  
 Secondary current rating  
 Overload capacity  
 Peak short circuit rating and duration  
 Core (Amorphous / Ferrite)   
 Efficiency at full load  
 Efficiency at 50% load  
 Regulation  
 Cooling (Air natural or forced air)  
 Transformer accessories   
 Tests to be conducted  
   
 HV rectifier toplogy   
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
 Peak Inverse Voltage  
 Type of connection (Screwing/Soldering)  
 No. of diode / arm in series  
 No. of diode / arm in parallel  
 Total no. diodes   
 Average Current Rating  
 Diode short time current rating  
 Cooling (Air natural or Forced air)  
 Heat sink dimensions  
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 Protections  
   
 Make of HV filter capacitor  
 Type of filter capacitor (Electrolytic/Oil)  
 Working voltage rating of filter capacitor   
 Peak voltage rating of filter capacitor  
 No. of capacitance in parallel  
 No. of capacitance in series  
 Total capacitance (mfd)  
 Short circuit rating of capacitor (kA)  
   
 Smoothening inductor used (Y/N)  
 Make of smoothening inductor  
 Rating of inductor (µH)  
 Continuous current rating (A)  
 No. of inductors  
 Whether used in both positive and negative 

legs (Y/N) 
 

   
 Resistor in HV filter circuit (Y/N)  
 Make of resistor  
 Type of resistor (Inductive/Non-inductive)  
 Resistance (Ohm)  
 Wattage (W)  
 Total no. of resistors  
   
 Make of current transducer  
 Type of current transducer  
 Nominal current rating  
 Input / Output ratio  
 Type of isolation  
 Accuracy  
 Response time   
 Output type (Voltage/Current)  
 Input overload capacity   
 Size of current transducer  
   
 Make of HV potential divider  
 Type of divider  
 Corona resistant (Y/N)  
 Divider ratio  
 Signal Bandwidth  
 Response time  
 Maximum operating voltage  
 Size of HV potential divider  
   
 Make of HV termination bushing  
 Type of HV termination bushing  
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 No. of HV termination bushing  
 Test voltage of termination bushing (kV)  
 Size of termination bushings  
   

(d) REMOTE MONITORING AND 
CONTROL PANEL 
 

 

 Panel  
 Make  
 Suitable for indoor application (Y/N)  
 Design ambient temperature   
 Thickness of sheet steel in mm       
 Sheet metal cold rolled/hot rolled (Y/N)  
 Degree of protection IP-55 (Y/N)  
 Bill of material for the various equipments 

giving make, type, rating, etc. enclosed.       
(Y/N) 

 

 Whether the panel body mounted/pedestal 
mounted  

 

 Panel power coated  (Y/N)  
 Colour of finish : 

c) Outside (Siemens Grey) 
d) Inside ((Siemens Grey) 

 

 All standard tests specified will be carried 
out (Y/N) 

 

 Accessories  
 Make of meters  
 Type of meters (Analog)  
 Size of meters  
   
 Make of Push buttons  
 Type of Push button (Circular)  
 Size of Push buttons  
   
 Make of Potentiometer  
 Type (Panel Mountable)  
 No. of turns (10 Turn)  
 Value of potentiometer resistance (kohm)  
 Wattage of potentiometer  
 Dial (0-100%) provided (Y/N)  
   
 Make of counter  
 No. of digits displayed on counter  
 Type of counter (Analog/Digital)  
 Mode of input (Knob/Key pad)  
   
 Make of lamps  
 Type of lamp (LED/lamp)  
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 Voltage rating of lamp  
   
 Make of Analog optical Tx-Rx card  
 Type (Multiplexed/single channel)  
 Sampling frequency  
 Signal bandwidth  
 Accuracy  
 Response time for Tx to Rx  
   
 Make of fiber optic cable  
 Type of cable (Plastic / Glass / HCS)  
 Length of cable required (m)  
   

(e) EARTHING SWITCH 
 

 

 Make of Earthing switch  
 Voltage withstand rating in open condition  
 Current carrying capacity  
 Contact resistance (ohm)  
 Material  
 Mechanism of opening and closing (Manual 

/ Pneumatic and Remote) 
 

 Size of earthing switch  
 Type of eathing used  
 Total no. of switch provided   
 Safety interlock provided with incomer 

ACB and RMC panel (Y/N) 
 

 No. of opening/closing operations (life)  
 Fiber optic based earthing switch status 

(Y/N)   
 

 Application (Indoor/outdoor)  
   

(f) ISOLATING SWITCH 
 

 

 Make   
 Voltage withstand rating in open condition  
 Current carrying capacity  
 Contact resistance (ohm)  
 Material  
 Mechanism of opening and closing (Manual 

/ Pneumatic / Remote) 
 

 Size   
 Type (Offline/Online)  
 Total no. of isolating switchs provided   
 Safety interlock provided with incomer LT 

panel (Y/N) 
 

 No. of opening/closing operations (life)  
 Fiber optic based switch status (Y/N)    
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 Application (Indoor/outdoor)  
   
   

(g) HVDC CABLE 
 

 

 Make  
 Type  
 Suitable for DC application (Y/N)  
 Central conductor (Copper/Aluminium)  
 Conductor cross-section (sq. mm)  
 Wire screen (Copper)  
 Insulating material (XLPE)  
 Jacket material  
 Rated current capacity  
 Rated voltage capacity (kV DC)  
 Test voltage  
 Capacitance / m  
 Inductance / m  
 Resistance / km  
 Weight / km  
 Bending radius (mm)  
 Size of cable (Submit Datasheet)  
   

(h) PASSIVE BREAKDOWN PROTECTION  
 

 

 Make  
 Rated continuous current (A)  
 Snubber inductance (mH)  
 Snubber resistance (Ohm)  
 Peak fault current limit (kA)  
 Rated insulation voltage  
 Designed ambient temperature  
 Allowable temperature increase  
 Passive component (Ferrite / discrete)  
 Ferrite characteristics (Submit datasheet)  
 Normal core loss  
 Core loss during breakdown  
 Suitable for turn-on / turn-off   
 Type of input termination  
 Type of output termination  
 Cooling – Air natural / Forced air  
 Size  
   

(i) CABLE TRAY AND SUPPORT 
STRUCTURE 
 

 

 Make of cable tray  
 Type of cable tray  
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 Material of tray  
 Size of tray  
 Total length of tray  
 Quantity of elbows  
 Quantity of Bends  
 Quantity of Tees  
 Quantity of Cross  
   
 Material of Cable tray support  
 Size  
 Quantity of supports  
   

 
 
 
 

ACCELERATOR POWER SUPPLY SYSTEM APSS) 
 
Sr. No. Description 

 
Data / Value offered 

(a) CRITICAL PARAMETERS 
(Required parameters as per Clause 5) 
 

 

 Input Voltage  
 Frequency  
 Output Voltage (Vout)  
 Output Current (Iout)  
 Maximum output allowable voltage ripple 

at full load 
 

 Maximum Voltage Over/Under-shoot 
(during voltage rise) 

 

 Parameter to be regulated  
 Voltage Regulation (Line and Load)  
 Output Voltage Stability   
 Linearity error  
 Voltage rise step (resolution)  
 Output Voltage Rise time 

[Time to reach 90% of full output set voltage] 
 

 Output Voltage maximum settling time 
[Time between 90% of full output voltage and 
when output voltage stays inside the accuracy 
range] 

 

 Output Voltage Fall time  
 Maximum detection time 

[Time between breakdown (over-current) & 
triggering of APSS protection]. 
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 Cut-off time during Fault (Maximum 

switch-off time) 
[Time between triggering of APSS 
protection and switch off of power supply 
output] 

 

 Settable Cut-off start delay 
[Settable delay after detection time and 
before triggering of APSS protection, i.e. 
voltage made to zero] 
Note: Bidder to specify duration of time 
steps (precision) and maximum allowable 
current in this period 

 

 Time to be ready for restart after a 
breakdown 

 

 Maximum number of breakdowns for a 
single pulse 

 

 Nominal Duty Cycle  
 Output voltage modulation   
 Maximum pulse duration   
 “Wire test” clearance value 

[Maximum arc energy dumped into grid 
during breakdown]  

 

 Normal operating range (NOR)   
 Operating range for which performance 

guarantee for all the specified parameters is 
required  

 

 DC Isolation level 
[Isolation between output DC and incomer 
AC]  

 

 Voltage and current measurement 
accuracies (for 3600 sec) 

 

 Voltage and current measurement response  
(for 3600 sec) 

 

 Over-voltage setting and protection  
 Over Current setting and protection 

[Note: Over current due to breakdown or 
over current due to change in load 
parameters should be considered as over 
current, and should be followed by shut 
down sequence as per Maximum number of 
breakdowns for a single pulse and as 
described in Clause 3.B.(f)] 

 

   
(b) LT PANEL 

 
 

 General  
 Type of L. T. Panel (For ACB)  
 Installation (Indoor)  
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 Type of panel mounting (Floor mounted)  
 Ambient temperature ( Avg. ) [35oC]  
 Ratings  
 Type of breaker (ACB)  
 Rated normal current (As per design)  
 No. of Poles (3)  
 Rated Voltage (415v)  
 Rated Frequency (50Hz)  
 Rated Insulation test voltage (2.5kV min)   
 Rated short circuit breaking capacity (As 

per design) 
 

 Rated short circuit making capacity (peak) 
[2.5 times of breaking capacity] 

 

 Type of Mounting (Drawout)  
 Releases (Microprocessor)  
 Endurance cycles 

c) Mechanical (20000) 
d) Electrical (20000) 

 

 Operating Mechanism (Manual and 
Motorized) 

 

 Method of operation (Local and remote)  
 Rated supply Voltage & Frequency for 

Motorized mechanism 
 

 Protections  
 Short circuit protection  
 Over load protection  
 Earth fault protection  
 Busbar  
 Rated normal current (as per design)  
 Rated  voltage (415v)  
 Rated Frequency (50Hz)  
 No. of phases (TPN)  
 Rated insulation test voltage (2.5kV)  
 Rated short circuit current (kA)  
 Rated peak short circuit current (2.5 times 

short circuit current) 
 

 Max. rise in temperature above ambient 
(45oC) 

 

 CT  
 Type (Bar/Cable)  
 Ratio (As per design)  
 Accuracy Class : 

c) Measuring core (1) 
d) Protective core (5P) 

 

 Rated Burden : 
c) Measuring core (15VA) 
d) Protective core (10VA) 

 

 Rated insulation test voltage (2.5kV min)  
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 PT  
 Type (Magnetic)  
 Ratio (as per design)  
 Accuracy class : 

c) Measuring core (3) 
d) Protective core (6P) 

 

 Rated burden : 
c) Measuring core (50VA) 
d) Protective core (50VA) 

 

 Rated insulation test voltage (2.5kV min)  
 Accessories  
 Static releases  
 No-Volt relay  
 Under voltage relay  
 Over voltage relay  
 Earth fault relay (1)  
 Shunt trip   
 Closing coil (1 + 1 spare)  
 Auxiliary contacts (2NO+2NC)  
 Visual indicating lamp (R,Y,B)  
 Voltmeter  
 Ammeter  
 Voltage and current Selector switch  
 Door lock  
 Multifunction load manager  
 Panel  
 Single, Cubical pattern, sheet steel, dust and 

vermin proof suitable for indoor installation 
with IP-55 degree of protection. 

 

 Sheet Gauge (14SWG)  
   

(c) REGULATED POWER SOURCE 
 

 

 Panel  
 Make  
 Suitable for indoor application (Y/N)  
 Design ambient temperature   
 Thickness of sheet steel in mm       
 Sheet metal cold rolled/hot rolled (Y/N)  
 Degree of protection IP-55 (Y/N)  
 Bill of material for the various equipments 

giving make, type, rating, etc. enclosed.       
(Y/N) 

 

 Whether the panel body mounted/pedestal 
mounted  

 

 Panel power coated  (Y/N)  
 Colour of finish : 

e) Outside (Siemens Grey) 
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f) Inside ((Siemens Grey) 
 All standard tests specified will be carried 

out (Y/N) 
 

 AC/DC Converter  
 Converter topology (Uncontrolled)  
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
 Peak Inverse Voltage  
 Type of connection (Screwing/Soldering)  
 No. of diode / arm in series  
 No. of diode / arm in parallel  
 Total no. diodes   
 Average Current Rating  
 Diode short time current rating  
 Input arrangement (Busbar/cable)  
 Output arrangement (Busbar/cable)  
 Cooling (Air natural or Forced air)  
 Heat sink dimensions  
 Diode semiconductor fuse (Y/N)  
 Protections  
   
 Make of filter capacitor  
 Type of filter capacitor (Electrolytic/Oil)  
 Working voltage rating of filter capacitor   
 Peak voltage rating of filter capacitor  
 No. of capacitance in parallel  
 No. of capacitance in series  
 Total capacitance (mfd)  
 Short circuit rating of capacitor (kA)  
   
 Smoothening inductor used (Y/N)  
 Make of smoothening inductor  
 Rating of inductor (µH)  
 Continuous current rating (A)  
 No. of inductors  
 Whether used in both positive and negative 

legs (Y/N) 
 

 Regulated DC/DC Converter  
 Inverter topology (Controlled)  
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
 Inverter design (1-phase or 3-phase)  
 Switching device (IGBT)  
 IGBT make & type  
 No. of  IGBTs  
 IGBT max switching current rating  
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 IGBT C-E Breakdown voltage  
 IGBT switching speed  
 Max. power dissipation of IGBT  
 Max. turn off time of IGBT  
 Current rating of inverter  
 Short circuit rating of inverter (kA)  
 Allowable duration of short circuit of 

inverter (µs) 
 

 Inverter designed di/dt  
 No. of inverter modules in parallel  
 No. of inverter modules in series  
 Type of inverter control (PWM)  
 Inverter controller type (Analog/Digital)  
 ‘N’ bit digital controller (State value of N)  
 Inverter switching frequency (kHz)  
 PID regulation (Y/N)  
 PID with auto tune (Y/N)  
   
 Transformer manufacturer  
 Type (1-phase or 3-phase)  
 Type of vector group  
 No. of transformer in series  
 DC isolation voltage of each transformer 

(100kV) 
 

 KVA rating  
 Percentage impedance  
 Designed ambient temperature  
 Maximum allowable temperature rise  
 Primary to secondary ratio  
 Primary voltage rating  
 Secondary voltage rating  
 Primary current rating  
 Secondary current rating  
 Overload capacity  
 Peak short circuit rating and duration  
 Core (Amorphous / Ferrite)   
 Efficiency at full load  
 Efficiency at 50% load  
 Regulation  
 Cooling (Air natural or forced air)  
 Transformer accessories   
 Tests to be conducted  
   
 HV rectifier toplogy   
 Name of the manufacturer  
 Application (Indoor)  
 Design ambient temperature  
 Peak Inverse Voltage  
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 Type of connection (Screwing/Soldering)  
 No. of diode / arm in series  
 No. of diode / arm in parallel  
 Total no. diodes   
 Average Current Rating  
 Diode short time current rating  
 Cooling (Air natural or Forced air)  
 Heat sink dimensions  
 Protections  
   
 Make of HV filter capacitor  
 Type of filter capacitor (Electrolytic/Oil)  
 Working voltage rating of filter capacitor   
 Peak voltage rating of filter capacitor  
 No. of capacitance in parallel  
 No. of capacitance in series  
 Total capacitance (mfd)  
 Short circuit rating of capacitor (kA)  
   
 Smoothening inductor used (Y/N)  
 Make of smoothening inductor  
 Rating of inductor (µH)  
 Continuous current rating (A)  
 No. of inductors  
 Whether used in both positive and negative 

legs (Y/N) 
 

   
 Resistor in HV filter circuit (Y/N)  
 Make of resistor  
 Type of resistor (Inductive/Non-inductive)  
 Resistance (Ohm)  
 Wattage (W)  
 Total no. of resistors  
   
 Make of current transducer  
 Type of current transducer  
 Nominal current rating  
 Input / Output ratio  
 Type of isolation  
 Accuracy  
 Response time   
 Output type (Voltage/Current)  
 Input overload capacity   
 Size of current transducer  
   
 Make of HV potential divider  
 Type of divider  
 Corona resistant (Y/N)  
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 Divider ratio  
 Signal Bandwidth  
 Response time  
 Maximum operating voltage  
 Size of HV potential divider  
   
 Make of HV termination bushing  
 Type of HV termination bushing  
 No. of HV termination bushing  
 Test voltage of termination bushing (kV)  
 Size of termination bushings  
   

(d) REMOTE MONITORING AND 
CONTROL PANEL 
 

 

 Panel  
 Make  
 Suitable for indoor application (Y/N)  
 Design ambient temperature   
 Thickness of sheet steel in mm       
 Sheet metal cold rolled/hot rolled (Y/N)  
 Degree of protection IP-55 (Y/N)  
 Bill of material for the various equipments 

giving make, type, rating, etc. enclosed.       
(Y/N) 

 

 Whether the panel body mounted/pedestal 
mounted  

 

 Panel power coated  (Y/N)  
 Colour of finish : 

g) Outside (Siemens Grey) 
h) Inside ((Siemens Grey) 

 

 All standard tests specified will be carried 
out (Y/N) 

 

 Accessories  
 Make of meters  
 Type of meters (Analog)  
 Size of meters  
   
 Make of Push buttons  
 Type of Push button (Circular)  
 Size of Push buttons  
   
 Make of Potentiometer  
 Type (Panel Mountable)  
 No. of turns (10 Turn)  
 Value of potentiometer resistance (kohm)  
 Wattage of potentiometer  
 Dial (0-100%) provided (Y/N)  
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 Make of counter  
 No. of digits displayed on counter  
 Type of counter (Analog/Digital)  
 Mode of input (Knob/Key pad)  
   
 Make of lamps  
 Type of lamp (LED/lamp)  
 Voltage rating of lamp  
   
 Make of Analog optical Tx-Rx card  
 Type (Multiplexed/single channel)  
 Sampling frequency  
 Signal bandwidth  
 Accuracy  
 Response time for Tx to Rx  
   
 Make of fiber optic cable  
 Type of cable (Plastic / Glass / HCS)  
 Length of cable required (m)  
   

(e) EARTHING SWITCH 
 

 

 Make of Earthing switch  
 Voltage withstand rating in open condition  
 Current carrying capacity  
 Contact resistance (ohm)  
 Material  
 Mechanism of opening and closing (Manual 

/ Pneumatic and Remote) 
 

 Size of earthing switch  
 Type of eathing used  
 Total no. of switch provided   
 Safety interlock provided with incomer 

ACB and RMC panel (Y/N) 
 

 No. of opening/closing operations (life)  
 Fiber optic based earthing switch status 

(Y/N)   
 

 Application (Indoor/outdoor)  
   

(f) ISOLATING SWITCH 
 

 

 Make   
 Voltage withstand rating in open condition  
 Current carrying capacity  
 Contact resistance (ohm)  
 Material  
 Mechanism of opening and closing (Manual  
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/ Pneumatic / Remote) 
 Size   
 Type (Offline/Online)  
 Total no. of isolating switchs provided   
 Safety interlock provided with incomer LT 

panel (Y/N) 
 

 No. of opening/closing operations (life)  
 Fiber optic based switch status (Y/N)    
 Application (Indoor/outdoor)  
   

(g) HVDC CABLE 
 

 

 Make  
 Type  
 Suitable for DC application (Y/N)  
 Central conductor (Copper/Aluminium)  
 Conductor cross-section (sq. mm)  
 Wire screen (Copper)  
 Insulating material (XLPE)  
 Jacket material  
 Rated current capacity  
 Rated voltage capacity (kV DC)  
 Test voltage  
 Capacitance / m  
 Inductance / m  
 Resistance / km  
 Weight / km  
 Bending radius (mm)  
 Size of cable (Submit Datasheet)  
   

(h) PASSIVE BREAKDOWN PROTECTION  
 

 

 Make  
 Rated continuous current (A)  
 Snubber inductance (mH)  
 Snubber resistance (Ohm)  
 Peak fault current limit (kA)  
 Rated insulation voltage  
 Designed ambient temperature  
 Allowable temperature increase  
 Passive component (Ferrite / discrete)  
 Ferrite characteristics (Submit datasheet)  
 Normal core loss  
 Core loss during breakdown  
 Suitable for turn-on / turn-off   
 Type of input termination  
 Type of output termination  
 Cooling – Air natural / Forced air  
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 Size  
   

(i) CABLE TRAY AND SUPPORT 
STRUCTURE 
 

 

 Make of cable tray  
 Type of cable tray  
 Material of tray  
 Size of tray  
 Total length of tray  
 Quantity of elbows  
 Quantity of Bends  
 Quantity of Tees  
 Quantity of Cross  
   
 Material of Cable tray support  
 Size  
 Quantity of supports  

 
 
 
 
 
 
 
 
 
Place: 
 
Date:         Signature of Bidder with Seal 
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ANNEXURE - 3 
TENDER FIGURES AND DRAWINGS  

 
 
 

 
 

Figure 1. 
Typical block diagram of the complete Negative ion system 
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Figure 2. 
Connection scenario of various power supplies to the ion source 
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Figure 3 

Current sharing and distribution in ion source 
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Figure 4(a) 

Typical breakdown scenario during operation HV Power supplies 
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Figure 4(b) 
Typical Fault detection, cut-off and reapplication sequence of HV Power supplies 
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Figure 4(c) 
Dynamic and static characteristics of HV Power supplies 
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Figure 5 
Schematic of Accelerator Power Supply System 
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Figure 6 

Schematic of Extraction Power Supply System 
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Figure 7 

Typical schematic and interconnection scheme of APSS and EPSS with the ion source 
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Figure 8. 
Proposed base topology of APSS and EPSS 
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Figure 9. 
Breakdown Test [Wire test : Refer Annexure-4] 
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Figure 10. 
Typical methodology for cable connection 
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ANNEXURE - 4 
BREAKDOWN TEST (WIRE TEST)  

 
A. PURPOSE 

 
(a) To verify the correct operation of active (RPS of APSS and EPSS) 

protections in case breakdown occurs at the RPS terminals  
(b) To verify the correct operation of passive breakdown protection (snubbers) as 

well as active (RPS of APSS and EPSS) protections when the breakdown 
occurs at the load end 

(c) To verify system capability to sustain repetitive breakdowns 
(d) To verify APSS and EPSS energy deposition under breakdown 

  
B. METHODOLOGY 

 
 Test setups shall be prepared as shown in Figure 9(a), (b) and (c) for both 

APSS and EPSS. Spark gap (as a short circuiting device) connected in series 
with Test wire 38 SWG, 15cm long, of soft copper shall be connected in 
series. The following testing procedure shall be adopted: 

(a) The power supply voltage shall be raised in steps equal to ‘Voltage rise step 
(resolution)’ as defined in Clause 5 CRITICAL RATINGS of the tender 
document. 

(b) Breakdown on spark gap shall be induced 
(c) The spark gap current shall be measured 
(d) The breakdown detection systems of the APSS and EPSS shall be monitored 

by measuring the time interval between the rise of the current measured by 
the spark gap current transducer and the generation of the request of 
protection. 

(e) The charge flowing through the spark gap current transducer shall be 
calculated. It should be �  10J. If the wire remains intact, the wire test shall be 
cleared and ensures that energy during breakdown is �  10J. 

(f) For each voltage level, the breakdown procedure shall be repeated for 10 
times. Every time the breakdown in spark gap is induced the power supply 
shall pass through the cut-off, rest and rise sequence as described in Clause 
3.B.(f) of the tender document and the same shall be confirmed. 

(g) Finally, full voltage will be applied. Then the breakdown on the spark gap 
shall be induced for 200 times in 3600sec. 

(h) The test shall be considered as pass if the both APSS and EPSS fulfill the 
energy requirements and other protection parameters as described in Clause 5 
of the tender document in all the conditions described in Figure 9(a), (b) and 
(c). 
Note: 
All the accessories like spark gap, wire and other measuring devices required 
for the successful testing of above shall be in bidder’s scope. 
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PART-A(ii)  

INSTRUCTIONS TO BIDDERS AND TERMS AND CONDITIONS  

 
1.  The quotation and any order resulting from this tender/enquiry shall be governed by our 

Conditions  of  contract  and  supplier quoting  this  enquiry  shall  be deemed  to  have  
read  and understood the same in toto.  

 
2. Where  counter terms and conditions have been offered by  the supplier, the same shall 

not be deemed to have been  accepted by  us,  unless our specific written  acceptance  
thereof  is obtained.     

 
3. Tender Fee:  Tenders received without the prescribed Tender Fee  will be rejected. 
 
4.       Clarifications:          
         Any technical and commercial  questions, information,  clarifications,  etc. that may be 

required  pertaining  to this  Tender/enquiry  may be obtained from  the  Purchaser 
before submitting the tender. 

         
4.1     Bids  shall be complete in all respects and shall  include properly  filled in prices, other  

specifications,  schedules, relevant drawings and catalogues as necessary alongwith the 
bid covering letter, all in duplicate.         

 
5          QUOTATION:          

            Quotation should be submitted in two parts, i.e. Tender Fee, Technical Bid & Term s 
and conditions (Part-A)  and Price Bid (Part-B).  Tender should be submitted in two 
separate sealed envelopes (in duplicate) superscribing the above tender no., date, due 
date and brief description of tendered item along with Earnest Money Deposit (EMD) for 
Rs.20,000/- by way of Demand Draft from a nationalized/scheduled drawn in favour of 
Institute for Plasma Research  and payable at Ahmedabad should be submitted to the 
Purchase Officer at the above address latest by 1.00 p.m. on 29th April, 2010.   Part-A 
(Technical Bid along with Tender Fee of Rs.200/-, t erms and conditions and EMD 
for Rs.20,000/-) will be opened on the same day at 2.30 p.m. in the presence of 
attending tenderers. 

 
5.1 Late and delayed quotations will  not be  considered. IPR will not be responsible for 

postal delays or any other delays in receipt of quotation. Envelopes received without  
Tender  number, date, due date and short description of item may be rejected.  The 
quoted prices should be firm for a period of 120 days from due date for placing order. 
IPR is not bound to accept lowest rate/s. IPR reserves the right to place order on one or  
more parties irrespective of whether he is lowest or not.  The  scope  of supply  includes  
insurance  by  the Contractor/Supplier.  

 
6.    Specifications:   Material should  be offered strictly conforming to our 

specifications/drawings. Deviation, if any, should  be  clearly  indicated  by  the  supplier  
in   their quotation.  The supplier should also indicate  the  Make/Type number  of  the 
materials offered and  catalogues,  technical literature  and samples, wherever 
necessary should  accompany the quotation.  

 
7. Terms  of  prices:   Quotation should  be  submitted  on  door delivery  basis without 

extra charge wherever  possible.  For quotations  on  Ex-Works,  Ex-godown  basis  the  
approximate packing  and  forwarding charges should be indicated  by  the supplier. In 
the case of local suppliers, the material is  to be delivered at our stores free of charge. 
Unit rate/s should be valid throughout the validity of purchase order/contract period for 
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addition/deletion purposes. Break-up of price should be furnished. The quoted price 
should not be subject to price escalation for whatsoever reasons. The quoted price shall 
be firm, fixed and non-revisable during the validity/extended validity of purchase 
order/contract. 

 
7.1       Prices  are  required  to be quoted according  to  the  units indicated  in the tender form. 

When quotations are  given  in terms of units other than those specified in the tender 
form, relationship between the two sets of units must be furnished.  

 
7.2       Wherever options are specified in the tender documents, IPR reserves the right to 

accept any option/s irrespective of whether all the vendors have quoted for all the 
options or not. The decision of IPR in this regard will be final. 

 
8.    Tender should  be  free  from  Correction   and   Erasures. Corrections,  if any, must be 

attested. All amounts shall  be indicated both in words as well as in figures. Where there 
is difference  between  amounts  quoted in  words  and  figures, amount quoted in words 
shall prevail. 

  
9.  IPR shall be under no obligation to accept the lowest or  any tender and reserves the 

right of acceptance of the whole or any part of the tender or portion of the quantity 
offered and the tenderers shall supply the same at the rates quoted.  

 
10. Sales Tax etc.:  We have no "C" or "D" form. The percentage of Sales Tax/VAT, 

surcharge, if applicable, and other levies legally  leviable  and intended  to  be claimed 
should be clearly indicated  in  the tender.  Where this is not done, no claim on  these  
accounts would be admissible later.  

 
10.1  VAT Registration:  You may submit a copy of VAT Registration certificate along with 

your quotation (if applicable). 
 
10.2. Service Tax:  Wherever Service tax is applicable, it should be mentioned clearly. You 

may indicate percentage of Service Tax in your quotation.  
 
10.3  Excise Duty:  As per Notification No.10/97-CE (Central Excise) dated  1-3-1997,  the 

Purchaser is entitled for availing Excise Duty exemption at present. Excise Duty 
Exemption Certificate, wherever applicable, and as per rules will be  issued at the 
appropriate time. Hence Excise Duty  should not be included in the BID. However, 
prevailing percentage of Excise Duty may be indicated. 

 
10.4    Octroi:  Octroi is not applicable in our case.  
 
11. Delivery  Date:  The supplier must indicate the firm  delivery date  by which the materials 

will be despatched/delivered  by them from the date of our order.  
 
12.      Inspection:  Materials on its arrival at IPR will be inspected by Stores In-charge, and his 

decision in the matter will be final.  
 
13.     EARNEST MONEY DEPOSIT (EMD):          
            The Bidder shall submit interest free Earnest Money Deposit (EMD) for Rs.20,000/- 

(Rupees Twenty thousand only) by way of  Demand Draft from a nationalized/scheduled 
bank issued in favour of  "Institute for  Plasma  Research " and payable at  
Ahmedabad . Tender received without EMD will be rejected at the  discretion of IPR. 
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14.1 EMD of unsuccessful Bidder will be returned af ter finalizing the 
Contract/placing Purchase order. 

 
14.2 The EMD shall  be forfeited in case the select ed Bidder does not start  the work  

within the time limit specified or fail to complete  the work within the stipulated 
delivery period or fail to comply with any of the t erms and conditions in the 
purchase order/contract. 

 
15.       Payment:   
15.1   10% advance against submission of Bank Guarantee for an equivalent amount from a 

nationalized/scheduled commercial Bank. This payment will be made only after signing 
the contract/Purchase order and submission of Security Deposit. 

 
15.2      10% after approval of major drawings by IPR and on receipt of Bank Guarantee for an 

equivalent amount from  a nationalized/scheduled commercial bank. 
 
15.3      60% against delivery of material at IPR site, its verification by IPR representative and on 

receipt of Proforma Invoice in triplicate.  
 
15.4.  20% within 30 days from the date of final acceptance and on receipt of Performance 

Bank guarantee for 10% of the contract value from a nationalized/scheduled commercial 
bank. 

 
  Wherever, advance payment is involved, it will be paid only against submission of Bank 

Guarantee from a Nationalised Bank. Bank Guarantees should be furnished as per IPR 
format. 

 
16. No correspondence will be entertained within 30 days from the date of receipt of material 

and bills, whichever is later.  
 
17.      Quotation  should be valid at least for 120 days from the  date of opening of the tender.  
 
18.     Guarantee:  The  Stores/material/goods/equipment offered by the bidder should be 

guaranteed  for  a minimum period of twelve months, against defective materials, design,  
workmanship, operation or manufacture. For defects noticed during the Guarantee 
period, replacement/ rectification  should  be arranged free  of  cost within  a  reasonable 
period of such notification.  In  cases where  our  specifications call for a guarantee  
period  more than 12 months specifically, then such a period shall apply.  

 
19. Security Deposit:  The successful Bidder will have to  furnish to  the Purchaser an 

interest free security deposit  for  10% (Ten  percent)  of  the  order value  in  the  form  
of  Bank Guarantee     of an equivalent amount from a nationalised/scheduled 
commercial  Bank within 15 days from the date  of LOI/Purchase  order  and the said 
Guarantee should  be  valid till the goods are accepted by IPR. The Security deposit 
shall be forfeited in case the selected Bidder does not start  the work  within the time 
limit specified or fail to complete the work within the stipulated delivery period or fail to 
comply with any of the terms and conditions in the purchase order/contract. 

 
20.     Liquidated Damages:   In  addition  to  forfeiting  Security  Deposit, Liquidated Damages  

for the delay shall be 1/2% (half  percent)  of the  total  order  value for the delay of each  
week  in  the scheduled  time  of  supply or the scheduled  date  of  final completion  for  
the work as the case may be,  subject  to  a maximum of 5% (five percent) of total order 
value. Liquidated Damages will be recovered from the payment due to the supplier. 
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21. Performance Bank Guarantee: The Contractor/Supplier will have to furnish to the 
Purchaser (IPR)  an  interest free performance bank guarantee  for  10% (Ten  percent) 
of the order value/ contract value  by Demand Draft or by way of providing a Bank 
Guarantee from a Nationalised/Scheduled commercial Bank valid for a period of 12  
months/guarantee period mentioned in the order from  the date  of 
installation/acceptance for satisfactory  performance of  the  work carried out by the 
Contractor.  

 
22. The  Contractor/Supplier  shall at all  times  indemnify  the purchaser against all claims 

which may be made in respect  of the stores/material/goods/equipment for infringement 
of any right protected by  Patent Registration of design or Trade Mark and shall take all  
risk of  accidents  or damage, which may cause failure  of  supply from whatever cause 
arising and the entire responsibility for sufficiency  of all means used by him for the 
fulfillment  of the contract.  

 
23.       BAR/PERT Charts :         
            To be provided as per the requirement of Purchaser. 
 
24. Sub-Contract:  All  sub-contractors  are  required  to  be  appraised  and approved  by 

the Purchaser before placement of  orders  by the Vendor. 
 
25.      Jurisdiction:  The contract/Purchase order shall be governed by the Laws  of India  for 

the time being in force. The Courts  of  Ahmedabad only  shall  have jurisdiction to deal 
with  and  decide  any legal or dispute arising out of this contract.  

 
26.       Settlement of disputes:   Any  disputes  or difference arising  out  of  or  in connection 

with the Contract/Purchase order shall be to the extent possible  settled amicably 
between the parties. 

 
If amicable settlement cannot be reached then all disputed issues shall be settled by 
arbitration. 

 
27. Arbitration:  In the event of any dispute or difference arising under this Contract,  the 

matter shall be referred to  the  Arbitrators one  each  nominated by the Purchaser  and  
Contractor  from   their respective organisations. In case the said Arbitrators are not able 
to settle the dispute by themselves, the matter shall  be referred to the Arbitrator 
mutually nominated  by  the Purchaser and the Contractor  and whose decision will be 
final  and  binding  on  both the  parties.   The  venue  of  arbitration  will  be  IPR.  
Subject to   as  aforesaid  the  Arbitration  Act,  1940 and the rules   thereunder  and  any 
statutory  modification thereof for the time being  in  force shall  be  deemed to apply to  
the  Arbitration  proceedings under this Contract. 

 
28.       Permits and Licences:  The Contractor shall secure and pay for all permits and licence 

which he may require to comply with in respect of all laws, ordinances and regulations of 
the Government or Public Authorities in connection with the performance of his 
obligations under the Contract. The successful contractor shall be responsible for all 
damages and shall indemnify and save the Purchaser harmless from and against all 
claims for damages and liability which may arise due to his failure to comply with what is 
stated above. 

 
29.       Training:  The successful tenderer shall, if required by the Purchaser, provide facilities 

for the practical training of Purchaser’s engineering or technical personnel for their 
active association on the manufacturing process throughout the manufacturing period of 
the Contract/stores, number of such personnel to be mutually agreed upon. 
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30.       Operation/Instruction Manual:  Where operation/instruction manual is essential to 

enable the Purchaser to put the stores to proper use, the successful tenderer shall 
furnish such operation/instruction manual along with the stores.  

 
31.        Test Certificate:  Wherever required, test certificates should be sent along with the 

despatch documents. 
 
32.        Secrecy:   
 
32.1 All information, drawings, designs and specifications imparted to the bidder/successful 

contractor shall, at all times, remain the absolute property of the Purchaser, the 
bidder/successful contractor shall not use them for purposes other than for which they 
are provided for and shall treat all these documents as confidential. These shall not be 
reproduced in whole or in part for any other purpose. 

 
32.2 The contractor shall use his best endeavours to ensure that such information are not 

divulged to third parties except where needed for the performance of the contract by the 
successful bidder with the prior consent of the Purchaser. In such cases, the successful 
contractor shall ensure and obtain similar obligation of confidence, from third parties in 
question.  

 
33.        Indemnity: The Contractor shall warrant and be deemed to have warranted that all 

stores supplied against this contract are free and clean of infringement of any Patent, 
copy right or trade mark and shall at all times indemnify the Purchaser against all claims 
which may be made in respect of the stores for infringement of any right protected by 
patent. Registration of design or Trade Mark and shall all risk of accidents of damage 
which may cause a failure of the supply from whatever cause arising and the entire 
responsibility for the sufficiency of all the means used by him for the fulfilment of the 
contract. 

 
34. Counter terms and conditions of Suppliers:  Where counter terms and conditions 

printed or cyclostyled conditions have been offered by the supplier, the same shall not 
be deemed to have been accepted by the Purchaser unless specific written acceptance 
thereof is obtained. 

 
35. Installation/commissioning/site works:  Wherever these activities are part of scope of 

work/specifications, Vendor should carryout out the same without any extra cost to IPR. 
 
36. Free Issue Material (FIM) (If specified in the tender documents) : Successful  

tenderer will have to furnish in the form a  Bank Guarantee or in any other form as called 
for by the Purchaser towards adequate security for the materials/property 
provided/issued  by the Purchaser as Free Issue Material  (FIM) for the due execution of 
the contract. Successful bidder shall submit Bank Guarantee from a nationalized bank 
and arrange insurance for the cost of FIM at his expenses. 

 
37.       Late/delayed tenders will not be accepted. Incomplete tenders may be rejected at the 

discretion of IPR. 
 
38. IPR is not bound to accept the lowest tender. IPR r eserves the right to select any 

vendor at its sole discretion. 
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39. Result of the tenders:  Unsuccessful tenderers will not be informed of the result of their 

tenders. 
 
40. The Director, IPR reserves the right to accept or reject  any quotation/tenders fully or partly 

without assigning any reason.  
 
41. IPR reserves the right to place order on a single party or to split the order at its sole 

discretion. 
 
 
We agree to the above terms and conditions. 
 
 
Place: 

Signature of Bidder with seal 
Date: 
 
Note:  A copy of our terms and conditions duly signed sho uld accompany your quotation. 
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PART-B 
PRICE BID FORMAT  

 
(Bidders are requested to offer their price bid in the following format) 

 
 
The bidder shall duly fill in the price bid in the format given below which should include break 
up of price for major items and components (attach more sheets if needed): 
 
Sr. 
No. 

Description Quantity Unit Rate 
(Rs) 

Total Price 
(Rs.) 

1. Extraction Power Supply System 
(EPSS) 
 

   

A. LT Panel-1 
(i) 
(ii) 
(iii) 

   

B. RPS –1    
(a) AC/DC Converter 

(i) 
(ii) 
(iii) 

   

(b) Regulated DC/DC Converter 
(i) 
(ii) 
(iii) 

   

C. RMC-1 
(i) 
(ii) 
(iii) 

   

D. FO links and control cable for EPSS 
(i) 
(ii) 
(iii) 

   

E. Earthing switches for EPSS 
(i) 
(ii) 
(iii) 

   

F. Passive breakdown protection scheme 
for EPSS 
(i) 
(ii) 
(iii) 
 

   

G. Isolating switch for EPSS 
(i) 
(ii) 
(iii) 

   

H. Cable tray and support structure for 
EPSS 
(i) 
(ii) 
(iii) 
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I. HVDC cable for EPSS 
(i) 
(ii) 
(iii) 

   

J. Type tests for EPSS 
(i) 
(ii) 
(iii) 

   

K. Resistive dummy load for EPSS 
(i) 
(ii) 
(iii) 

   

L. Recommended Spares 
(i) 
(ii) 
(iii) 

   

2. Accelerator Power Supply System 
(APSS) 
 

   

A. LT Panel-2 
(i) 
(ii) 
(iii) 

   

B. RPS –2    
(a) AC/DC Converter 

(i) 
(ii) 
(iii) 

   

(b) Regulated DC/DC Converter 
(i) 
(ii) 
(iii) 

   

C. RMC-2 
(i) 
(ii) 
(iii) 

   

D. FO links and control cable for APSS 
(i) 
(ii) 
(iii) 

   

E. Earthing switches for APSS 
(i) 
(ii) 
(iii) 

   

F. Passive breakdown protection scheme 
for APSS 
(i) 
(ii) 
(iii) 

   

G. Isolating switch for APSS 
(i) 
(ii) 
(iii) 

   

H. Cable tray and support structure for 
APSS 
(i) 
(ii) 
(iii) 

   



 84

I. HVDC cable for APSS 
(i) 
(ii) 
(iii) 

   

J. Type tests for APSS 
(i) 
(ii) 
(iii) 

   

K. Resistive dummy load for APSS 
(i) 
(ii) 
(iii) 

   

L. Recommended Spares 
(i) 
(ii) 
(iii) 

   

3. Ground pit preparation charges for both 
APSS and EPSS 
(i) 
(ii) 
(iii) 

   

4. Miscellaneous charges for both APSS 
and EPSS 
(i) 
(ii) 
(iii) 

   

5. Erection, testing and commissioning 
charges (including unloading, shifting, 
handling and accessories) for APSS 
and EPSS 
(Quote Lump sum Charge) 

   

 Total ��� �     
 

Indicate Percentage Except Freight  
Percentage Included Excluded 

Packing and forwarding    
Excise duty    
Sales Tax / VAT    
Insurance    
Service Tax    
Freight Rs.   
 
Total Cost of the Package offered including all Taxes: ________________________ 
 
 
Place: 
 
Date:         Signature of Bidder with Seal 
 


