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.

Sr.| Tender Notice ltem Oty Suggw?sgiitr?&ggiiaog; of Tender EMD
No No. ' Fee (Rs.)
of tender tender
Design, fabrication,
IPR/TN/PUR/ | testing, supply of
1 | 042/09-10 Opto-mechanical 1 ﬁ2'4'2010 22-4-2010
" | (TWO PART components and No. 1y00 m 2.30 p.m. | 200.00 20000.00
TENDER) assembly of Filter 20 p-m.
Polychromator
Design,
manufacturing,
IPR/TN/PUR/ | testing, delivery,
043/09-10 installation,
o, | WO PART | complete 1 §9'4'2010 29-4-2010
" | TENDER) interconnection and No. 1y00 m 2.30 p.m. | 200.00 20000.00
commissioning of U p-m.
35kV, 15A and 11kV,
35A High voltage DC
Power Supplies

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.



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.

10.

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

Proof for fulfilment 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.

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.

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".

The tender fee of Rs.200/- (non refundable) shou Id 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.

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.

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.

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

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

Late/Delayed offers will not be accepted.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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_™ April, 2010. Part-A (Technical Bid along
with Tender Fee of Rs.200/-, commercial terms and ¢ 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.

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.

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

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

Tenderers should furnish/enclose full technical details/literature, delivery period and
confirm the terms and conditions attached with the tender.

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

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

The Director, IPR reserves the right to accept or reject any offer in full or part thereof
without assigning any reason thereof.

Quotations received without EMD will not be conside red.

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.

2.

3.

NOTE:

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

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

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.

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

Bidder should be I1SO certified company. Submit relevant documentary proof.

Bidder should have supplied the power supplies to reputed Government and private
organizations. Submit relevant documentary proof.

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.



PART-A()
| - 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): 47C; Min. (annual): £C;
Average (annual): 3%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
8. Seismic data 0.04 g as per IS: 1893-1973
9. Accessibility
by road : Up-to site (on Hansol-Gandhinagar Highway)
by rail : Ahmedabad Railway Station (12 km.)
by sea : Bombay Harbor (525 km.)
by air Ahmedabad Airport (6 km.)
10. | Load location ~ 7m above ground level.
(Utility building, first floor, IPR)
11. | Distance between ~100m (Approximate length for HVYDC cable
installation site and Load | laying)
Note:

Bidders may visit IPR before submitting the offer
for the exact distance

12. | Distance between RMC | ~70m [Approximate length for control cable
and load (Refer Figure 5, 6(Fiber Optic/control wire) laying]

and 7) 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, instadlatand commissioning of:
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A. 3-ph, 415V+10%, 50Hz AC input, -35kV (Floatingpositive end to be
grounded at load end], 15A DC High Voltage Regula®ecelerator Powe)
Supply System (Now onwards referred ABSS with the incoming LT
switchgear and accessories, incoming Busbar/Cabite and accessorie

=




Control Panel unit, Passive breakdown protectiones®e (HV Snubbe
circuit), Earthing switches, HVDC cable, Cable sayith support structur
and all other accessories including total interemtion as per th
specifications and conditions described in thiglegrdocument. The syste
shall be suitable for indoor installation and aggfion. The APSS offere
shall be guaranteed for a period of 1 year fromddte of commissioning 4
IPR site. The scope of work includes:

/a3 ™o =

(@)

Development of complete engineering concept, detaingineering design
fabrication, factory testing and Supply of APSS

(b)

Unloading, Shifting and Erection of the equipmenssbsystems and
components of APSS, as specified in this tendeunment

U
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(c) | Site-pre-commissioning and commissioning with adtessories
(d) | On site acceptance tests
B. 3-ph, 415V+£10%, 50Hz, AC input, -11kV (Floatin@bA DC High Voltage
Regulated Extraction Power Supply System (Now odwareferred a
EPSS with the incoming LT switchgear and accessori@sg;oming
Busbar/Cable unit and accessories, Control Panigl Bassive breakdown
protection scheme (HV Snubber circuit), Earthingtswes, HVDC cable
Cable trays with support structure and all otheseasories including tota
interconnection as per the specifications and c¢mmdi described in this
tender document. The system shall be suitable rfdoar installation ang
application. The EPSS offered shall be guaranteed period of 1 year fron
the date of commissioning at IPR site. The scopgark includes:
(a) | Development of complete engineering concept, detaingineering design
fabrication, factory testing and Supply of EPSS
(b) | Unloading, Shifting and Erection of the equipmenssjbsystems an
components of EPSS, as specified in this tendenrdeant
(c) | Site-pre-commissioning and commissioning with adtessories
(d) | On site acceptance tests
Important Note:
The bidder must submit offer for the complete systa 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 etiem (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)l diealprovided (Exact
requirement shall be supplied by the bidder welidwance).
D. Provision of auxiliary power required for indgdilon and commissioning
(Exact requirement shall be supplied by the biddgt in advance).
3. APPLICATION AND FUNCTIONAL REQUIREMENTS

Note: The application note and the functional descriptgiven in the Claus
3(A) and (B), are only for information purpose amtlerstanding.

D




INTRODUCTION

RF based negative ion facility is currently undevelopment in IPR. This
facility will be used to produce high energy negatiion beam fo
experimental purpose. The device where the beangeiserated and
accelerated is called the lon Source. lon sourca isomplex physical
assembly made up of various grids. The first stefhe negative ion beam
production is the generation of Plasma. This isipced by an oscillateRF
generator, which utilizes a separate power supgplyrive the oscillator. The
plasma then passes through the expansion regiom. eiXtraction and
acceleration of the negative ion beam takes placéhé extraction and
acceleration region. High Voltage Regulated Poweyplies with low stored
energy; fast cut-off and rise time and various pitr#ical parameters are
required for the process of Extraction and Acceiena These Power
supplies should be remotely (as well as locally fiaubleshooting and
standalone testing) operated and equipped withnedessary protective
devices for the safety of the power supply as waslthe source. A passive
protection scheme (Snubber) has to be incorporatethe High voltage
transmission path, which will provide protectioraatst the grid breakdowns,
which is a very common phenomenon in ion sourceatios. In addition tg
this various other isolated low to medium powerathrey and bias powe
supplies are required for beam production and obnfrhis includes
Filament Bias, Filament Heating, Grid Bias and Gtighting power supplies.
The Filament circuit assists in plasma generati®lasma Grid and Bias
N
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circuit is used for electron suppression. The tgbiolock diagram of the
complete Negative ion system is showrFigure 1. The typical connectio
scenario of various power supplies to the ion seisshown irFigure 2.

FUNCTIONAL DESCRIPTION OF NEGATIVE ION SYSTEM

(a) | BEAM SOURCE
The negative ion beams are produced by the beamesovhich consists of
an ion source, where the negative ions are produmedextractor, which
extracts the ions from the source and injects thénthe accelerator, and an
accelerator which accelerates the extracted negatims to the required
energy, for experimental, diagnostic and heatingopse. The ion sourge
shall be at the appropriate high negative poteratrad the ions are to he
accelerated up to ground potential. Hydrogen)(kegative ions will be used
for beam operation, with typical experimental pagtars as follows:
Energy: 35keV
Beam Current: 10A
Extracted current density: 350 A/sg. m
Accelerated current density: 300 A/sq. m

(b) | NEGATIVE ION SOURCE

The negative ion source produces a flux of negatime to the plasma grid
which is the first grid of the extractor describeelow. A plasma is created
inside the ion source, and the negative ions avdymed either by particle
reactions in the plasma or by the surface conwversfocharged and neutra
particles impinging on a surface in the ion soumk€. (~ 100kW, 1MHz
driven ion source will be used for plasma productio
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EXTRACTOR




The extractor consists of two grids, called thespla and extraction grids.
The plasma grid covers the opening of the ion soarad is illuminated b
the source plasma. Each grid is divided into sedgsneith apertures arranged
generally in a rectangular array. High voltage ppleed to the variou
electrodes of the extractor and the ions that flowards it are accelerated
and formed into energetic ion beam. Because they liae same electric
charge, some electrons are extracted from the camce along with th
negative ions. Electrons are also created in tlaeespetween the two grids
by stripping, i.e. the loss of an electron by @tin of a negative ion with the
gas molecules in the extractor. Suppression ofed@gtrons leaked from the
extractor to the accelerator is extremely importass acceleration of
electrons to high energy would drastically redube efficiency of the
acceleration system. A combination of magneticBeh the ion source and a
positive electrostatic potential applied to thespla grid with respect to the
lon source is used to reduce the co-extracted relecturrent. Small
permanent magnets are embedded in the extractidnTdre field from those
magnets in combination with the magnetic field fréme ion source deflects
the electrons onto the extraction grid, which miaes the number qf
electrons accelerated to higher energies. Thisentir{called Electron
current) in addition to theBeam current or lon current is collected from
the extraction grid by thé&xtraction power supply (EPSS) [The total
current i.e.Electron current + lon current is calledDrain current]. This
power supply is connected between the lon sourddrenextraction grid.

(d)

ACCELERATOR

The extracted negative ions are then acceleratedrtis the ground grid,
which is the last grid of the system. The grounid gvill remain at ground
(OkV) potential. There will be only single stageceleration i.e. the H\
potential applied on the Extraction grid with reflece to the ground grid,
will accelerate the negative ions to the requiratl®. The power supply
which provides this voltage (between Extractiondgand Ground grid) is
called Accelerator power supply (APSS) This power supply mainly
provides theBeam current or lon current. [Please note that the accelerat
system of IPR is not a multi-stage acceleratioriesysand therefore there |is
not grid in the system called Accelerator grid]

(e)

EXTRACTION GRID & ACCELERATOR POWER SUPPLY

The negative ions produced by RF lon Source anaebed by the two-grid
extractor: the plasma and extraction grids. Therdexion Power Supply
(EPSS) is connected between the Plasma Grid angdien Grid, such
system generates the extraction voltage that gstthe ions from the source.
From plasma grid are also extracted electrons, slebtrons are then
accelerated by the Extraction Voltage and mostectdld by the Extraction
Grid. The Accelerator Power Supply (APSS) shall dmmnected to the
extraction grid with respect to the Ground grid \(pkFor this reason on
Extraction Power Supply flows a sum of two currentn current ang
Electron current (this current is generated byeleetrons extracted from the
Plasma Grid) whereas only lon current flows throtigh Accelerator Power
Supply. This is representedkiigure 3.

(f)

GRID BREAKDOWNS

The grids of the Negative ion source will operal@se to breakdown an




during normal operation of the injector, breakdowas occur frequently and
unpredictably, even every few seconds. Therefoeebtieakdown and hence
corresponding over-current cannot be considerezlih éven if it can cause
stresses on the HV circuits and power supplies @amdhe grids and i
addition an undesired interruption of the Negaime system operation.
minimize the consequences, the experimental systemo be able to sustgin
this condition without any damage, neither of thie source nor of the power
supply system. In addition, the power supply sysstrall be able to restart
operation as soon as possible to continue systaratpn and to reduce the
thermal stresses due to the fast variation of thetrec power. Whenever [a
breakdown occurs, the electric potential of thelgfalls to zero very quickl
and all the energy stored upstream is dischargedigh them. It is therefo
important to limit as much as possible the enelgyihg into the grids. Thi
energy comes from the power supplies and from thetrestatic energ
stored in the HV line and in the stray capacitancethe lon Source and H
bushing stray capacitances. While the energy stamethe lon Sourc
capacitances is discharged directly into the fanoll cannot be reduced, the
energy coming from the discharge of the stray ctgrames placed upstream
of the lon Source has to be limited by insertinggpee elements in different
part of the HV circuit, like for example core snebd, series resistor,
dumper circuits, varistors etc. The energy comiramf the power suppl
system will be limited by switching off as fast@sssible the accelerator and
extraction grid power supplies. In addition, thessver supplies have to be
designed to be able to automatically restart a&tgrid breakdown, followin
a pre-programmed sequence as showigre 4 (a) and (b) As shown in
Figure 4 (a) and (b) when a breakdown occurs, in a time lower thamug
(Maximum detection time), a proper detection sigstadll be generated and
shall inform both’ the Accelerator and Extraction power supply cohtr
systems. Both the power supplies have to be dedigneh to assure the gut
off of power supply in a time lower than 100 pusnbinimize the energ
delivered to the arc by the Accelerator and Exiactpower supply.
settable cut-off delay time (0 to 200 ps) is somes incorporated before
start of the cut-off sequence. This delay allows $ufficient energ
deposition during the conditioning phase of therseuThe excess energy
will allow burning the deformities completely dugirthe initial conditionin
period. During the post conditioning system opergtithis delay should be
set to zero and will normally remain zero for emtioperation. After
breakdown the APSS and EPSS shall be able to réstabout 15 ms. Th
typical dynamic and static characteristic of thevpo supplies is shown i
Figure 4 (c)

BREAKDOWN DETECTION MECHANISM:
Over current due to breakdown or normal over curdere to change in load
parameters should be considered as same, and sheltllowed by pre
programmed cut-off and restart sequence as dedaib@ve. For sensing this
over-current, any fast sensing mechanism like otirteansducer, non
inductive resistive shunt or any other method cammdopted which provides
accuracy and isolation.




Note:
(1) In case of breakdown (over-current) initiatgdAPSS, a turn off signe
shall be sent to EPSS and vice versa.

(2) The cut-off, rest and turn-on (rise) sequerfdeoth APSS and EPSS sh
be simultaneous and therefore should be propenigrspnized.

(3) Detection time = time between breakdown & teggg (after cut-off
delay) of APSS or EPSS protection.

(4) Power Supply Cut-off time = time between triggg of APSS or EPS
protection and switch off of power supply outputoth APSS and EPSS.

(5) Cut-off delay time = settable delay after datet time and beforg
triggering of APSS and EPSS protection (normalitseero)

1
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BASE TOPOLOGY OF APSS AND EPSS

A switch-mode inverter rectifier based topologydescribed ilPAnnexure-1
(Figure 8). This topology is a ‘proposed’ topology. The biddercan
propose modifications in this proposed topology om technically better
topology with proper justifications, satisfying all the Critical Ratings and
other specifications specified in this tender docuent. The bidder shoulc
include following with the technical offer:

)

(@)

Block diagram and Schematic of power supply

(b)

Design calculations

(©)

Simulation results (specifying the software usadsfmulation)

(d)

Performance and technical justifications

SCHEMATIC AND CONNECTION SCHEME

ACCELERATOR POWER SUPPLY SYSTEM (APSS)

Typical schematic and connection scheme of APS§hasvn inFigure 5.
Refer Clause 4.D for explanation.

EXTRACTION POWER SUPPLY SYSTEM (EPSS)

Typical schematic and connection scheme of APS§hasvn inFigure 6.
Refer Clause 4.D for explanation.

APSS AND EPSS INTERCONNECTION WITH ION SOURCE

Typical schematic and interconnection scheme of &R@8d EPSS with th
ion source is shown iRigure 7. Refer Clause 4.D for explanation.

EXPLANATION OF SCHEMATIC AND CONNECTION SCHEME

The individual power supply system shall be dividedtwo areas a

Ul

described below:




(@)

REMOTE DC POWER PLANT AREA

(i)

415V AC feeder (To provide incoming AC distributipower)

(ii)

LT panel (To provide protection mechanism througit@t Breaker)

(iil)

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

(iv)

—

Remotely and manually operated safety Earthingcw{fTo make shof
circuit of APSS and EPSS for human safety aftepp@tay the power suppl
operation for accessing to maintenance etc.)

(b)

EXPERIMENTAL AREA

(i)

Output HVDC cable (To transmit HVDC power to the mource)

(ii)

O

Passive breakdown protection scheme (SN) [To cedtult energy due t
stray capacitance during grid breakdowns]

(iil)

—

Remotely and manually operated safety Earthingcw{fTo make shof
circuit of APSS and EPSS for human safety aftep@tay the power suppl
operation for accessing to maintenance etc.)

(iv)

Remote monitoring and control panel (RMC) [To pod®/imonitoring and
control of APSS and EPSS. Also to provide interfagith the Data
acquisition and control system (DAC) of IPR.

APSS and EPSS operation through RMC panel shaitmed ad OCAL
MODE.

APSS and EPSS operation through the DAC systerRRfihterfaced to th
RMC panel shall be termed REMOTE MODE .

D
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CRITICAL RATINGS

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 (lout) 15A (Continuous)

Maximum output allowable voltage ripple | £ 2% of set value

at full load

[In the operating range of 30-100%]

Maximum Voltage Over/Under-shopt | £ 4% of set value

(during voltage rise) [+ 1.4kV @ 35kV
[In the operating range of 30-100%] + 420V @ 10.5kV]
Parameter to be regulated Voltage

Voltage Regulation (Line and Load) 1%

Output Voltage Stability 1%

[In the operating range of 30-100%]

Linearity error 1%

Voltage rise step (resolution) 350V

Output Voltage Rise time Ims

[Time to reach 90% of full output set volta
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Output Voltage maximum settling time
[Time between 90% of full output voltage a
when output voltage stays inside the accur
range]

nd
acy

<5ms

Output Voltage Fall time 1ms
Maximum detection time <10us
[Time between breakdown (over-current)

& triggering of APSS protection].

Cut-off time during Fault (Maximum < 100us
switch-off time)

[Time between triggering of APSS

protection and switch off of power supply

output, i.e. voltage made to zero]

Settable Cut-off start delay 0 to 200us
[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

Time to be ready for restart after|a | 15ms + 1ms
breakdown

Maximum number of breakdowns for|a | 200 total

single pulse

Nominal Duty Cycle

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

Output voltage modulation

(@) 5Hz output voltag
modulation in the range ¢
0 to 100% (i.e. 100ms O
and 100ms OFF) fa
3600sec; and
(b) 5Hz voltage
modulation in the range ¢
0 to 100% (i.e. 100ms O
and 100ms OFF) for dut
cycle of 3s ON and 20
OFF for total duration o
3600s.

= ~Z = D

Maximum pulse duration

3600sec

“Wire test” clearance value

[Maximum arc energy dumped into gnid

during breakdown]

10J

Normal operating range (NOR)

0-100%

ey
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Operating range for which performance | 30-100%
guarantee for all the specified parameters

IS required

DC Isolation level 70kV
[Isolation between output DC and incomer

AC]

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

Voltage and current measurement 1pus

response (for 3600 sec)

Over-voltage setting and protection

Settable frbnto 100% of
Vout

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

or
ad
Dver
wut
ber
as

Settable from 0 to 100% ¢
lout

D
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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 (lout)

35A (Continuous)

Maximum output allowable ripple at fL

+ 2% of set value

Maximum Voltage Over/Und-shoot

+ 4% of set valu

Parameter to be regulated Voltage
Voltage Regulation (Line and Load) 1%
Output Voltage Stabilit' 1%
Linearity error 1%
Voltage rise step (resolution) 110V
Output Voltage Rise time Ims
Output Voltage maximum settling i <5ms
Output Voltage Fall time 1ms
Maximum detection tinr < 10u¢
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& triggering of EPSS protection].

Cut-off time during Fault (Maximum <100us

switch-off time)

[Time between triggering of EPS

protection and switch off of power supply

output i.e. voltage made to zero]

Settable Cut-off start delay 0 to 200us

[Settable delay after detection time gnd

before triggering of EPSS protection]

Note: Bidder to specify duration of time steps

(precision) and maximum allowable current|in

this period

Time to be ready for restart after|a | 15ms + 1ms

breakdown

Maximum number of breakdowns for|a | 200 total

single pulse

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

Output voltage modulation (@) 5Hz output voltage
modulation in the range o
0 to 100% (i.e. 100ms ON
and 100ms OFF) far
3600sec; and
(b) 5Hz voltage
modulation in the range 0
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 10J

[Maximum arc energy dumped into grid

during breakdown]

Normal operating range (NOR) 0-100%

Operating range for which performance | 30-100%

guarantee for all the specified parameters

is required

DC Isolation level 100kV

[Isolation between output DC and incomer

AC]

Voltage and current measurem 1%

ey

ey
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accuracies (for 3600 sec)

Voltage and current measuremé
response (for 3600 sec)

2Nt

1us

Over-voltage setting and protection

Settable frbnto 100% of

Vout

Over Current setting and protection

[Note: Over current due to breakdown
over current due to change in lo
parameters should be considered as

current, and should be followed by sk
down sequence as per Maximum num
of breakdowns for a single pulse and

or
ad
DVer
nut
ber
as

Settable from 0 to 100% 0o

lout

described in Clause 3.B.(f)]

—t

GENERAL RATINGS AND REQUIREMENTS

6.1

LT PANEL (LT PANEL —1 AND LT PANEL — 2)

The LT panel should have the following minimum shgear, instruments,

meters and protections.

ELECTRICAL REQUIREMENTS

(@)

Panel complete with cable end box / bus-bars shalldesigned an
constructed to withstand without damage, the efééchort circuit/overload
as per standards.

(b)

All internal metal parts and panel board shall &ered

(©)

Barriers shall be provided between the incoming amtfjoing terminals of
the ACB for safety

(d)

For cables, non-magnetic gland plates shall beigeovto eliminate heating

(€)

For safety, a spring loaded scraping earth shafirbeided on the withdraw
able tray of draw-out circuit breaker having direcnnection to the mai
earth bus.

(f)

As per standard, off-line isolator should be preddefore the ACB for the

safety of the working personnel during the mainteesof Circuit Breaker.

PANEL FABRICATION AND PAINTING

(@)

Panel shall be fabricated from CRCA sheet steeénaht of gauge 14 SW(
or better.

(b)

Base frames angles and supports shall be of sipen®®& 50mm x 6 mm.

(©)

Doors, side covers, top and bottom sheets shatirt@ded with gaskets tp

make the panel dust and vermin proof.

(d)

Panel shall be provided with segregated comparsrfentsafety viz., contral
bus chamber, metering chamber, relays and breakentzer.

(€)

L.T. Panel shall be provided with liberal cablergrgpace entry from top as

well as bottom

(f)

The depth of the panel shall be chosen to suitafséing requirement.

[®X

=)

u)
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(9)

Components of a feeder shall be mounted on withalosavtray. The tray
shall be provided with guides and low friction stigl devices. Tray shall b
provided with simple insertion and withdrawal deyievhich also locks th
tray in fully inserted position.

D o

(h)

Painting: Seven tank process treatment shall hewet for treatment of th
fabrication parts in the panel. Two coats of eptaged primer shall b
applied before applying two final coats of stoveamel painting which sh
have good weather resistance and heat transferenieg The colour 0
painting shall be Siemens Grey.

=

BUSBAR AND CABLE CHAMBER

@

Busbars shall be designed for rated normal contisucurrent; and fault
levels, without injurious heating.

(b)

Busbars shall be of Electrolytic Copper materiadl ahall be mounted (ﬂ(r)l
molded DMC / SMC support insulator of suitable hegdstrength so as
withstand electromagnetic force under peak sheoctiticondition.

(©)

Rectangular shape, solid Bus-bar of standard leagthsize shall be used.

(d)

Two standard length of Bus-bar, available shallolerlap-joint for having
desired length.

(€)

T

A separate chamber shall be provided at the tdheobottom of each pan
as per to facilitate running control wiring and tss's.

(f)

Control wiring shall be done using 650 V grade kIR&C stranded wire 1.5
sq. mm for control circuit and 2.5 sq. mm for Ciicait.

(9)

All wiring practices shall be as per IS-375.

(h)

Cable chambers shall be provided with liberal c&lliey space.

()

Various Clearances shall be as per the standacdprantices.

ACB

@

Air Circuit Breakers shall fully conform to IEC/ diran standards. (IS 13947
part | and I1)

Note:

Fault current = 45KkA,
Fault MVA = 30MVA

(b)

ACB shall be designed for circuit protection of Al5three-phase four wirg

AC distribution system. They shall be designed dse in panel boards as

main breakers and for protection of feeder circaitd connecting equipment.

(©)

The terminals of the ACBs shall be designed to tamradequate clearances

and to accept Aluminium cables and busbars.

(d)

ACB shall be of drawout type, electrically/motorepated

(€)

ACB shall be provided, static protection for ovedo short circuit and earth
fault and Under Voltage. Static trip releases pedi shall have highly
flexible trip characteristics for perfect co-ordiioa.

(f)

ACB shall be provided with distinct SERVICE/TESTOSATED positions.

(9)

ACB shall be suitable for Remote operation and rmnt

(h)

Motor for ACB shall be rated at 230V, 50 Hz, 1 piC.

CT

@

Current transformers shall comply with 1S:2705.

(b)

Construction of CT’s shall be Bar type for -bars and Cable type f

15



cables, and should be separately mounted type.

(©)

CTs shall be provided with two ( 2 ) nos. of commse for metering (meterin
grade) and another one for protection (protecticadg). Each core sha
carry its own secondary winding.

1]

(d)

Protection CT core are intended for Over currehiprBScircuit current an(
Earth fault protection.

)

PT

@

Potential transformers shall comply with 1S:3156.

(b)

PTs shall be of Magnetic type.

(©)

PTs shall be provided with two ( 2 ) nos. of corese for metering an
another one for protection. Each core shall casrgwn secondary winding.

(d)

Protection PT core are intended for OvervoltageAinbltage protection

PROTECTIONS

@

Air circuit breaker (ACB) shall be provided with &8t Protection fof
overcurrent, short circuit and earth fault.

(b)

It shall be equipped with Under voltage and Fusleriarelay connected t
protection core of PT associated with it.

[®)

(©)

The relays should provide guaranteed performandeerspecified operatin
conditions at specified ambient conditions with@uty need for specifi
ventilation or air conditioning.

(o)

(d)

Adequate number of relay auxiliary contacts shcuwgdavailable for direc
interface with breaker, monitoring and interlocking

(€)

ACB incoming and outgoing feeder control switch (@NOFF) shall be
available for local and remote operation.

(f)

Flexible settings on protection relays and releasiesll be provided &
follows:

[72)

i) Over load setting : 0.5 to 1.0 times the ratedent.

i) Short circuit pick up level setting : 2 to 8res the rated current.

iii) Short circuit time delay : Inst., 0.2 to 1.8

iv) Earth fault settings : 0.2 to 0.6 times theedhturrent

v) Earth fault time delay : Inst., 0.2 to 1.0 sec.

vi) Under voltage settings : 0.35 to 1.1 of ratettage.

vii) Under voltage time delay : Inst., to 0.5 sec.

METERING

@

The LT panel shall be provided with Ammeter withpare selector switch.

(b)

Voltmeter of scale 0-500 V with voltage selectoitstu

(©)

All above meter shall be Panel mounting type arfth@fection.

(d)

Protective fuses of 4 A rating associated with agdt measurement at
protection shall be provided.

nd

(e)

Multifunction load manager with the following fea#s should be provided

i) True RMS Voltage (L-N) and (L-L)

i) True RMS Current Ir, ly, Ib

iii) Line Frequency

iv) Active, Reactive, Apparent Power

v) Power Factor

16



vi) Total active energy (kwh)

vii) Data logging and communication (RS232) feature

viii) Harmonic display with voltage and current witHD.

INDICATION

(@)

A set of visual indicating lamps showing R, Y andpBase status fdg

incoming feeder shall be provided with auxiliary ntacts for remote

monitoring.

-

(b)

A set of indicating lamps showing breaker statull(OFF & TRIP) shall be

provided with auxiliary contacts for remote monimgy.

174

(©)

Visual indication within breaker panel for break8ervice/Test/Isolate
position shall be provided for ACB.

(d)

Protective fuses of 4 A rating associated withiradlicating lamps shall b
provided.

(4%

J. ACCESSORIES
(a) | Motor-wound spring charged closing mechanism witbtan suitable for
230V single phase AC.
(b) | Static overcurrent/short circuit/earth fault rekeésr ACB.
(c) | Under-Volt relay
(d) | Auxiliary contacts with required nos. of contactsseciated with device
mentioned with 20% spatre.
(e) | Closing release/coll suitable for 230 V AC for ACB.
() | Door interlock to prevent opening of panel doorhwireaker in service 4
test position.
6.2. REGULATED POWER SOURCE (RPS-1 AND RPS-2)
The Regulated Power source shall convert the 418Mnput available from
the LT Panel — 1 and 2 into a voltage-regulatedalbte and controlled DC
output power as per the Critical ratings and o#ipecifications described
this tender document.
A. AC-DC CONVERTER

(@)

The AC-DC converter section shall be a completd-c®itained unit

consisting of suitable semiconductor devices/sweschFilter components

protective fuses, cooling system (air natural/ Edrair), bus connection
hardware, gaskets, and all other necessary aceessor

Py

(b)

Suitable electrical/electronic protection systenowdtt be provided for th
protection of the AC-DC converter assembly.

1%}

(©)

Natural convection/Forced air-cooled converterldbalused.

(d)

Louvered or mesh openings shall provide ventilagon air-cooling of the

components by natural convection

(€)

Ventilation intake openings shall be located neslthan six inches above t
floor.

(f)

Convenient access shall be provided for all normmaintenance an

inspection.

17



(9)

Heat transfer surfaces and ducts shall be desigitedsmooth surfaces that
minimize accumulation of dust and other contamisant

(h)

Internal lights (only bulbs should be provided)lwén external switch shal
be included. Lighting fixtures shall be providedhwguards.

(i)

Semiconductor devices shall be rated and testaddardance with EIA RS
282. Parallel strings of semiconductor devices r@gfuired) shall be
geometrically similar and as symmetrical as pradtie to balance the normal
and surge electrical characteristics of each string

174

)

|8

In addition to the parallel strings necessary todta all loads as specifie
additional capacity shall be provided so that, witle semiconductor devige
per phase out of service, each current path willl s able to handle all
specified loads and maximum short circuit current.

(k)

Each semiconductor devices hall withstand, at it@ximum operating
temperature, voltages 2.5 times its reverse peldageowithout a permanent
change in semiconductor switch characteristics.

()

The maximum current unbalance between paralleigdrin each phase and

between phases shall not exceed plus or minus @ecemt for all loading
conditions with one string of semiconductor depee phase out of service

(m)

Parallel semiconductor device strings shall be aleer so that the mo
heavily loaded string will not be overloaded. Cutrdalancing shall b
achieved with a random selection of semiconduactaich.

w U
—+

(n)

Semiconductor device shall have uniform voltageisitm within plus or
minus ten percent across each semiconductor switch.

(0)

Each parallel semiconductor device string shallpbetected by a current
limiting fuse equipped with an indicator. The fusskall be sized to
withstand any external dc fault or loading conditidhe fuses shall blow to
clear any failure permitting reverse conductionbldwn fuse indicator sha
be visible from outside the rectifier enclosure.

(p)

Since the power supplies are subject to frequemt slrcuit and overcurrent,
the semiconductor devices should be selected ier aadcater the same with
getting damaged or without loosing performance.

(@)

Properly designed snubber circuit should be incatea across th
semiconductor devices to limit surge voltages dutigh power and hig
frequency switching.

-

(r)

All the control/drive cards for the converter ungisould be mounted and
wired in such a way that in case of failure, thag be easily replaced.

(s)

The power and control should be properly desigredustain the Ldi/dt
induced voltage under the worst current changeitond.

(t)

Sufficient space should be provided inside the di&no house all filter
components.

(u)

In case series and parallel combination of capadggoused, static and
dynamic voltage stabilization circuitry should Inearporated.

(v)

The filter capacitor should be rated for at leasti?es of the operating
voltage

REGULATED DC — DC CONVERTER

(@)

The DC-DC converter section shall be a completd-cegitained unit
consisting of suitable semiconductor devices/sweis¢hsolation mechanist
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Rectifier, DC Filter components, protective fusaspling system (air naturall/
Forced air), bus connections, hardware, gaskets, alinother necessary
accessories

(b)

Single Semiconductor Switch based modules of gafficratings will be
preferred. If series-ing and paralleling of Semuhoctor Switch base
modules is required to be done then it should reedo modular fashion. |
case of failure of one chain of series/parallel oledthe power suppl
should be capable enough to feed rated voltagecan@nt continuously.
Parallel semiconductor modules strings shall beatled so that the mo
heavily loaded string will not be overloaded. Cuatréalancing shall b
achieved with a random selection of semiconduciodurtes.

- X

s

(4" )
—

(©)

A properly designed snubber circuit should be ipooated across the
semiconductor devices to limit surge voltages dutigh power and hig
frequency switching.

=)

(d)

The modules should be mounted in pull-drawer kihdrames so that they
can be easily inspected.

(€)

Natural convection/Forced air-cooled modules shalpreferred.

(f)

Ventilation intake openings shall be located neslthan six inches above the

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

(9)

Proper doors should be provided to inspect the mesdiEach door shall he
equipped with:

i) A mechanical latch to hold the door closed and

i) Door stops to hold door open for inspectiomaddules.

(h)

Heat transfer surfaces and ducts shall be desigitbdsmooth surfaces that
minimize accumulation of dust and other contamisant

()

Internal lights (only bulbs should be provided)wén external switch shal
be included. Lighting fixtures shall be providedhwguards.

(),

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

(k)

When a breakdown occurs [refer Clause 3.B.(f)] eppr detection signal
shall be generated and shall inforbboth’ the Accelerator and Extractign
power supply control systems. To transmit this aigwo separate links shall
be used (preferably of fiber optic) between APS8 BRSS; one informin
the breakdown in APSS side to EPSS and the otlfiemmg breakdown o

EPSS side to APSS. The control has to be desigrddte assure that the qut

off of power supply in a time lower than 100 psnhnimize the energ
delivered to the arc by the Accelerator and Exioacpower supply. After
breakdown the APSS and EPSS shall be able totres&vout 15 ms.

()

The control system shall properly synchronize the wt-off and voltage
rise sequence for both APSS and EPSS.

(m)

Modules with RS-232 and Ethernet communication Wwél preferred. Th
performance data of each module should be loggediatcal computer witl
attached printer. Properly designed software witiody graphical use
interface (GUI) displaying the performance datdldbeaprovided.

= = (D
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(n)

Proper layout and Cable/Busbar work for the intamrection of the modules
should be done to have uniform sharing of curner@ach module.

(0)

Sufficient clearance should be provided near thél€ZBusbar work fof
interconnection so that regular maintenance anancig can be performed
easily.

(p)

The power and control circuit should be properlgigeed to sustain the
Ldi/dt induced voltage under the worst current geaoconditions.

(a)

A properly designed isolation mechanism (transforivesed), to isolate the
HVDC power from the AC incomer side should be pded. The isolation
levels should including both the working voltagerde and the floating
voltage levels. The transformer shall be desigrmedafDC isolation level at
least twice of the working and floating voltage deYRefer clause 5.A and
5.B)

(r)

The isolating transformer (s) shall be mounted awoperly designed
insulating base and sufficient clearance shall beviged between th
isolating transformer (s) and the enclosing panel.

(%)

(s)

The interconnection of the HYDC components shalbbeomplished using
HV wires. Corona resistant wires shall be prefefogdhe wiring

(t)

All the connections shall be tightened properly Boase connections shall e

avoided

(u)

Semiconductor device shall have uniform voltageisitm within plus or
minus ten percent across each semiconductor switch.

v)

Since the power supplies are subject to frequentt stircuit and over:
current, the semiconductor devices should be ssleict order to cater the
same with getting damaged or without loosing pentamce.

(w)

D

Properly designed snubber circuit should be incatea across th
semiconductor devices to limit surge voltages dutimgh power and hig
frequency switching.

-

(x)

v

A properly designed DC filter circuitry should becorporated to limit the
limit the ripple, damping and other requirementsspscified in clause 5./
and 5.B

P

)

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

(@)

Sufficient space should be provided inside the diemo house all filter
components.

(aa)

In case series and parallel combination of capadgoused, static and
dynamic voltage stabilization circuitry should Ipearporated.

(bb)

The filter capacitor should be rated for at leastirdes of the operatin
voltage

Q

(cc)

The current sensing element should be provided sufficient isolation. A
DCCT or an equivalent arrangement with good acqueatwl fast responge
time should be used in order to meet the techpiedbrmance.

(dd)

The voltage-sensing element (potential divider)usthobe provided with
sufficient isolation. A HV divider or an equivaleatrangement with goo
accuracy and fast response time should be usedi@n tb meet the technical
performance. Corona resistant (CR) divider shalpteferred. The voltage
sensing element will measure the following voltages
(1) RPS-1 output voltage
(2) RPS-2 output voltage

o
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7

(3) Total voltage in integrated system (RPS-1 \gdtavith respect t(
ground - Refer Figure 7)

(ee)

IPR representative should be present during thgetton and testing of the
DC filter capacitor

o

=

(4]

C. HIGH VOLTAGE TERMINATION

(a) | The High voltage output terminals shall be ternedain properly designe
HV termination bushings.

(b) | HV terminals should be designed with proper insntaand lockable cove
to provide safety.

(c) | A mechanism shall be provided to easily connecpututerminals to earth,
when the power supply is not in operation or dunmgntenance. Under thjs
condition, an interlock shall be provided with tieéal RPS interlock to avoid
unwanted turning ON of the RPS.

(d) | The HV terminals shall be properly marked for tiodapities and earth.

(e) | HV terminals should be designed properly to shik&lnoise and radiation to
ensure EMI/EMC.

D. COOLING

(a) | Only air cooled or forced air cooled system shallised.

(b) | The cooling system should be properly designedutbcgently take care of
the required isolation levels from the devices satgd High voltage in th
Regulated Power Source.

(c) | The cooling interlock should be hardwired with tb&al RPS interlock.

6.3. REMOTE MONITORING AND CONTROL PANEL
(RMC-1 AND RMC-2)
A. GENERAL FEATURES

(@) | All the meters, control signals, monitoring signaktatus signals and
protection signals should be connected to the Risli@&p

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

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

B. RMC PANEL IN LOCAL MODE

APSS and EPSS operation through RMC panel shaitmed asl OCAL
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MODE. A LOCAL/REMOTE MODE selector switch shall be prded on
the RMC panel. In the local mode, both APSS and EBall be able t
operate independently through the RMC panels. Tdvweep supply shall b
made ON through POWER SUPPLY ON push button andshidl be mad
ON through the HV ON push button. In event of bokakn, the HV will cut-
off and shall follow the normal breakdown sequedescribed in Claus
3.B.(f) [GRID BREAKDOWNS] and again continue to opte till the
duration set by the HV ON DURATION counter. In betm the HV can b
stopped through the HV OFF push button. The HV poder supply will
stop and the RPS will go in trip mode in case (a¢ Tumber of breakdo

exceeds the allowable limit (b) Fault in APSS orSEP(c) Emergency Sto

button is pressed or (d) External fault (detectedugh External Trip pulse).

The following minimum meters, push buttons, lamfzs should be provide
on the RMC-1 and RMC-2

&N

METERS

(@)

Input voltage meter with selector switch to sedages for all the 3 phases

(b)

Input current meter with selector switch to seeaanirfor all the 3 phases

()

Analog Output voltage meter showing the DC voltagthe RPS terminals

(d)

Analog Output current meter showing APSS curreribgam)
Note: This meter shall be in the RMC-2 only [Refer Fig3j

(€)

Analog Output current meter showing EPSS currerdl(an)
Note: This meter shall be in the RMC-1 only [Refer Fig3j

(f)

Analog Output current meter showing EPSS currenélgctron)
Note: This meter shall be in the RMC-1 only [Refer Fig3j

(9)

RPS temperature meter

(h)

Any other meter of relevance should be provided.

PUSH BUTTONS

(@)

Power supply ON

(b)

Power supply OFF

(©)

HV ON

(d)

HV OFF

(€)

Emergency Stop
Note:
Shall provide emergency stop in Remote mode also

(f)

Trip Reset
Note:
Shall provide Trip reset in Remote mode also

(9)

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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POTENTIOMETERS

(@) | HV Output set value

(b) | Over-voltage trip set value:
Settable from 0-100% through a potentiometer wiéth d

Note:

This value can be set only in Local mode and tliengeshall be applicabl
in Remote mode also. The Over-voltage trip shatl o settable remotel
and the value set in the local mode will be used.

112

<

(c) | Over-current trip set value:
Settable from 0-100% (set point should be displagadan analog metef)
through a potentiometer with dial.

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

(2) This value can be set only in Local mode and #etting shall be
applicable in Remote mode also. The Over-curraeptsinall not be settable
remotely and the value set in the local mode véllised.

COUNTERS

(@) | HV ON duration set
Note: When HV ON duration is set, HV will automaticatiyrn OFF after se
duration. HV OFF, Emergency stop through push Iloutiad external trip
pulse (Refer RMC PANEL IN REMOTE MODE)] shall remaapplicable
irrespective of the duration sé&xternal trip pulse will be common to both
Local and Remote mode.

—

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

(c) | Set allowable nos. of breakdowns

(d) | Actual nos. of breakdowns

INDICATION LAMPS

(a) | Power Supply ON

(b) | Power Supply OFF

(c) | HV ON

(d) | HV OFF

(e) | RPS trip

(f) | Over-voltage trip

(9) | Over-current trip

(h) | Fuse failure protection

(i) | AC/DC converter over-temperature

(j) | Regulated DC/DC converter over temperature




(k)

Transformer over-temperature

()

DC earth fault protection

(m)

Input over-current protection

(n)

Input single phasing protection

(0)

Semiconductor short circuit protection

(p)

Allowable breakdown limit exceeded

(a)

Earthing switch ON/OFF protection

RMC PANEL IN REMOTE MODE

APSS and EPSS operation through the DAC (Data sitqui and control
system of IPR interfaced to the RMC panel shaltdvened asREMOTE

MODE. The following minimum control, monitoring and &ta signals
should be provided. All these signals should berperated withfail-safe’

protection.

CONTROL SIGNALS

Note:

[DI] meandigital input to RMC,[DO] meandigital output from RMC
[Al] meansanaloginput to RMC,[AO] meansanalog outputfrom RMC

(@)

Power Supply ON/OFF SigndDlI]
24v Digital Signal
Ov = Power supply OFF, 24v = Power Supply ON

This signal shall energize (ON) or de-energize (JOfHE power
supply up to the AC/DC converter.

Note:
This signal shall have total transmission (Fibeticogransmission an
receiving) and response time (actual change innpetexr to be controlled)
10us

|

N\

(b)

HV ON/OFF Signal{DI]
24v Digital Signal
Ov = HV OFF, 24v = HV ON

This signal shall energize (ON) or de-energize (Ot DC/DC converte
of the power supply. HVDC output shall be available

Note:
This signal shall have total transmission (Fibettimgransmission an
receiving) and response time (actual change innpatex to be controlled)
10us

=

A

(©)

HV Output set valugAl]

0 to 10v Analog Signal corresponding to 0 to Vout

(d)

Set allowable nos. of breakdowifiBreferably RS485/Profibus DP]
Integer between 0 to 200

This shall set (0 to 200) the number of allowabtedkdown HV Stop/Stat
cycles before trip of the power supply.

—
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(€)

External Trip Pulse[DlI]
24v Digital Pulse
Ov = Normal, 24v = Fault

This pulse shall stop the DC/DC converter as weA&/DC converter of th
power supply at cut off rate (<100us) in event oy &xternal fault. A trip
signal will be generated which will not allow battre AC/DC converter &
well as the DC/DC converter to start again unt! thp is reset.
Notel:

(1) The trip shall be reset manually using the TRIPSET push button ¢
local mode.

(2) External trip pulse will be common to both Lbaad Remote mode.

Note2:

This signal shall have total transmission (Fibeticogransmission an
receiving) and response time (actual change innpetexr to be controlled)
10us

D

—

|

N\

|

N\

—

|

A

() | Breakdown PulsgDO]
24v Digital Pulse
Ov = Breakdown, 24v = Normal, Duration = 1ms
This shall give a pulsed output every time a breakdis detected.
Note:
This signal shall have total transmission (Fibeticogransmission an
receiving) and response time (actual change innpetexr to be controlled)
10us
MONITORING SIGNALS
Note:
[AO] meansanalog outputfrom RMC
(a) | Actual nos. of breakdownfPreferably RS485/Profibus DP]
Integer between 0 to 200
This shall provide (0 to 200) the actual numbeBmdakdown HV Stop/Stat
cycles elapsed.
(b) | HV output voltage[AO]
0 to10V Analog signal corresponding to O to VouR&S terminals
Note:
This signal shall have total transmission (Fibettimgransmission an
receiving) and response time (actual change innpatex to be controlled)
10us
(c) | APSS current / IbeanfAQ]

0 to 10V corresponding to 0 to Ibeam
Notel:
Applicable for RMC-2 only [Refer Figure 3]
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Note2:

This signal shall have total transmission (Fibettiogransmission an
receiving) and response time (actual change innpatex to be controlled)
10us

(d)

EPSS current 1/ IdraifAQ]

0 to 10V corresponding to O to Idrain
Notel:

Applicable for RMC-1 only [Refer Figure 3]

Note2:

This signal shall have total transmission (Fibeticogransmission an
receiving) and response time (actual change innpetexr to be controlled)
10us

|

A

|

N\

(€)

EPSS current 2 / lelectrofAO]

0 to 10V corresponding to O to lelectron
Notel:

Applicable for RMC-1 only [Refer Figure 3]

Note2:

This signal shall have total transmission (Fibettigransmission an
receiving) and response time (actual change innpatex to be controlled)
10us

=

A

STATUS SIGNALS

All the following status signals shall be provisetérms of:-
(1) 24v Digital Signal (24v = Normal, Ov = Faulipgital Output —-DO]
(2) PFC contact (INO + 1NC)

(@)

HV ON

(b)

RPS Trip

(©)

Over current Trip

(d)

Over Voltage Trip

(e)

Fuse fail Protection

(f)

AC/DC Converter over temperature

(9)

DC/DC Converter over temperature

(h)

Transformer over tem perature

(i)

DC Earth fault

Input over-current

(k)

Input single phasing

()

Semiconductor Switch Short circuit protection /rthal protections / othe
protections if applicable

=

(m)

Allowable breakdown limit exceeded

(n)

Earthing switch 1A, 1B (for RMC-1) and 2A, 2B (lBMC-2) ON/OFF

OTHER PROTECTIONS

(@)

The following minimum protections should be provdde

(b)

Over Voltage Protection
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Note:
Refer Clause 6.3-B-3 for setting details

(©)

Over Current Protection

Note:

(1) Over current due to breakdown or over curram tb change in loa
parameters should be considered as over curreshtstaould be followed by
shut down sequence as per Maximum number of breaksldor a single
pulse and as described in Clause 3.B.(f)]

(2) Refer Clause 6.3-B-3 for setting details

o

(d)

di/dt protection:

(1) di/dt sensing of each individual module (inegsrallel inverter modules
are used) shall be provided and its interlock sthdag hardwired with th
total system trip protection.

(2) Total di/dt sensing at the load terminal shoble provided and it
interlock should be hardwired with the total systeim protection.

D

[72)

(e)

Fuse fail Protection.

(f)

AC/DC Converter over temperature protection

(9)

DC/DC Converter over temperature protection

(h)

Input single phasing protection

(i)

Transformer over temperature protection

DC Earth fault protection

(k)

Input over-current protection

()

Semiconductor Switch Short circuit protection, thal protections and other
protections if applicable.

(m)

Space heaters should be provided with thermostdtalan all the panels for
protection against moisture.

(n)

All the interlocks should be hardwired to the msystem protection.

OTHER FEATURES

(@)

Following additional indications shall be provided the RMC panel:

i) Annunciation window with hooter for all the trgagnals

i) Annunciation window for all the status signals.

iil) Mimic Display for the entire system incorponag main parts.

(b)

All the signals connections should be brought tooppr terminal
blocks/connectors, should be properly ferruled anadrked. A readabl
sticker should be pasted near the terminal blode®the name of signal.

D

6.4

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

(@)

Properly designed earthing switches should be dedidor off-line earthing
of the positive and negative terminals of the powepply. The Earthing
switches should be rated for the making capacdy should be design to
carry and divert the power supply stored energy thé ground.
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(b)

A positive interlock should be provided between Harthing switches and
LT panel in such a way that the Earthing switchasd only be closed (ON)
if and only if ACB is in open (OFF) condition. Silaily another positive
interlock should be provided, which should avoiosahg (ON) of ACB when
Earthing switches are in closed (ON) condition.

(©)

An interlock should be provided with the Earthingtshes and the doors of
the power supply to ensure that the access todbesds only provided once
the stored energy is fully diverted to the ground.

(d)

The earthing switches shall operate both manualgumatically as well as
electrically from the RMC panel.

(€)

A 10V Digital signal shall be provided to give tleatus of Earthing
switches. Low (Ov) means Earthing switch Closed &igh (10v) means
Earthing switch open. The signal should be broughthe RMC pane
through fiber optic cable.

(N | Earthing switch ESW-1A and 2A will be installed tine remote dc power
plant area whereas Earthing switch ESW-1B and 2Bbeiinstalled in the
Experimental area.

(g) | Earthing switches shall be solidly earthed througiitably designed
conductor (copper cable or copper strip of elegtiolgrade).

(h) | Earthing switches shall be mounted over properlgigied insulated
enclosure.

() | Following minimum ratings shall be incorporated letgelecting 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 hoAPSS and EPSS, in the
remote DC power plant area, after the Earthingawith order to isolate the
RPS from the load for maintenance and troubleshgoti

(b) | A positive interlock should be provided between i$@ating switch and LT
panel in such a way that the Isolating switch cauity be opened (OFF) |f
and only if ACB is in open (OFF) condition. Similaranother positive
interlock should be provided, which should avoiosahg (ON) of ACB when
Isolating switches are in open (OFF) condition.

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

(d) | Interlock should be provided between Isolating swi{ISC-1, 1ISC-2) and
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the earthing switches at load end (ESW-1B, ESW-2B)

(e) | The Isolating switches shall operate both manyatkgtimatically as well &
electrically from the RMC panel.

n

(N | The Isolating switches should be rated to carry ftuk load current
continuously as well as they should be rated toycdue circuit current and
breakdown currents (Refer Clause 5)

(g) | Following minimum ratings shall be incorporated l&hiselecting 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

HVDC CABLE

—

(a) | HVDC cable should be properly selected based orvttiiage and currer
requirements as detailed in this tender document.

(b) | The cable with low capacitance per unit length Ishal selected. Typica
methodology for cable connection is shown in Figl®e

(c) | The cable should be rated for at least 2 timesrti@mum operating voltage.

(d) | The cable should be able to carry full short ctrauarrent/ break down
current till the opening of the AC incoming breaker

(e) | The following cable manufacturer is recommendeduggdr Cables/Ele
Cables

(f) | Suitable cable termination kits shall be providéang with the supply of
cables for the proper termination of the cables.

(9) | Vendor may visit the site for estimating the exactlength of cable
required before submitting the offer. Prior permisson of the Purchase
Officer, IPR shall be taken before making this vidi

(h) | Following minimum ratings shall be incorporated l@lselecting the HVDC

cable:
Parameter Rating
Operating Voltage > 50kV
Operating current > 50A
Preferred conductor Copper
Preferred insulation XLPE




6.7

PASSIVE PROTECTION SCHEME

(@)

The properly designed passive protection schemebfsar) should bg
incorporated in the HV path as depicted in Figuré and 7, to dampen tf
current waveform and to restrict the surge currdnoting breakdowr
(frequency of surge current at breakdown is védrias few kHz to few MHz
— typical value is 10MHz) to few kA (<1kA) and tledy limiting the energy
dumped into the load.

Following parameters shall be used for designirgstiubber circuitry:

SNUBBER WITH EPSS (SN-1)

Parameter Value

Application Limitation of surge current during
breakdown

Installation Indoor

Snubber inductance (Ls) 173nH

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) 100nH

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 4R in series with the snubber is required to

additionally put in the circuitry, in order to dantipe current driven by the

filter capacitors of the power supplies (RPS-1 &M®S-2), the following
relation may be used for designing this resistor:
Rf x Cf = LS/Rdd

Where -

Cf = capacitance of the filter circuit

Rf = Series resistance of the filter circuit

Ls = Snubber inductance

Radd = Additional resistance in series of snubber

)%

e

be
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Note 2:

The bidders should evaluate the performance of lsmsbalong with thg
offered topology to comply the performance requieats with
calculation/simulation supports.

\L*4

(b)

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

(©)

The magnetic material shall have High saturatiox flensity and low cor
losses to reduce the size.

[}

(d)

The design of passive protection scheme should itekeaccount the stray
capacitance of various components like HV bushings)sformer, HVDC
cable and also the stored energies in the RPS (€ énergy) while
keeping the critical ratings of RPS in view.

(€)

The passive protection scheme should be mountesg ¢tothe source (near
load terminations) in the Experimental area.

(f)

The passive protection device shall be mounted ropeply insulated base

and inside separate insulating enclosures. Theosmes should be such fto

avoid electromagnetic interference to other equigsie

(9)

The cooling, if essential, shall be air naturalayced air.

(h)

-

The passive protection device shall maintain a sédetrical distance wit
other surrounding electrical components, as shdddas per standard
isolation rules. A 2m distance from surrounding ipqents/devices may he
used as a thumb rule for placing them.

()

Properly designed terminations (through bushing®ukl be provided foy
making incoming and outgoing HV cable connection.

6.8

EARTHING SCHEME

(@)

D

A properly designed equipment/safety earthing sballdesigned for th
APSS and EPSS.

(b)

All internal and exposed metal parts of each RP&lpahall be earthed at
multiple locations, ensuring safety of personnel.

(©)

Preparation of ground pits shall be in the scopeidder.

(d)

The Earthing scheme shall be approved before cormeneent of work.

6.9

CABLE TRAYS AND SUPPORT STRUCTURE

(@)

Fabrication of the cable trays, vertical insideogl, vertical outside elbow
Bends, Tees, Cross and other accessories for yieglaf HVDC cable,
should be through hot dipped Galvanized Iron (Gonforming to IS:
226/1975.

UJ

(b)

The painted cable tray shall have one coat of xediegprimer followed by
two coats of epoxy paints or synthetic enamel gaastper 1S:3537 or
IS:168.

(©)

Each length of the cable tray should be earthéghasttat two places by Gl
plate of minimum 25mmx3mm size, to the main eaglapstem.

(d)

The cable tray must be laid on the properly cned steel supportVendor
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may visit IPR before submitting the offer for getting exact idea for
estimating cable tray length and support structurerequirements.

(€)

Bidder should propose complete cable tray assearysupport drawing
along with the complete bill of quantity. Detaildthwing should be
submitted to IPR for final approval within 2 wedksm the day of receiving
the PO.

6.10

CODES AND STANDARDS

The design, materials, construction, manufact@stjrig and performance of

the regulated power supply shall comply with allrreatly applicable
statutes, regulation and safety codes in the kycalnere the equipment wi
be installed. Following is the list of known andpépable 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/NEMAICS 1 Industrial Controls & Systems
General Requirements
ANSI/PC-A-610, Class 2 Printed circuit board soldering &
assembly

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

INSPECTION

Phase wise inspection shall be performed by reptasee(s) of IPR for al
the major components of EPSS and APSS. Followiegsame of the majg
components for which the phase wise inspectionl sfealperformed. IPF
reserves the right to perform inspection of anyepottomponent pertainin
the APSS and EPSS specified in this tender document

=

«Q

(@)

LT panel-1 and LT panel-2 (including Circuit Breakeénspection at the

manufacturers works

(b)

AC/DC and Regulated DC/DC converter inspection ahufiacturers works

(©)

Inspection of complete RPS-1 and RPS-2 at manufastworks

(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

(9)

Inspection of Passive breakdown protection scheme

(h)

Inspection of Earthing switch ESW-1A, 1B, 2A and 2B

0]

Inspection of isolating switch ISO-1 and ISO-2

Inspection of cable trays and support structures

(k)

Inspection of cooling system at manufacturers works
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()

Inspection of other major components and boughttemts.

(m)

Pre-dispatch inspection of the total power supply

(n)

The bidder will keep the Purchaser informed in aeaof the starting an
the progress of the manufacture of the equipmerts imarious stages so th
arrangement could be made for inspection

(0)

The dispatches will be affected only if the tessutess comply with the

specification.

TESTING

Following minimum factory tests shall be performed:

MAIN TESTS

@

LT panel-1 and LT panel-2 (including Circuit Breakeesting.

(b)

AC/DC Converter testing

()

Regulated DC/DC converter testing

(d)

RMC-1 and RMC-2 testing

(€)

Testing of FO links

at

y

—

-

(f) | Testing of HVDC cable
(g) | Testing of Passive breakdown protection scheme
(h) | Testing of Earthing switch ESW-1A, 1B, 2A and 2B
() | Testing of Earthing switch ESW-1A, 1B, 2A and 2B
(j) | Testing of isolating switch ISO-1 and 1SO-2
(k) | Testing of other major components and bought enbst
() | RPS-1 and RPS-2 testing
i) Control testing.
i) Monitoring signal testing.
iii) Protection and interlock testing
iv) No load test
v) Full load test
vi) Tests for checking all the parameters specifiedClause 5 [Critical
Ratings].
vii) EMI/EMC Compatibility test.
(m) | The tests mentioned in clause 8.A. (a) to (j), Wwdlperformed on
i) Suitable and properly designed resistive dumogdIl(To be arranged &
vendor). These tests will be performed at Manufactsi works
i) On above mentioned dummy load as well on acloatl (ion source) a
IPR site.
Note:
The dummy load will be purchased by IPR along \ilign power supply afte
successful testing of APSS and EPSS.
OTHER TESTS
(@) | Tests on Transformers:

The test should be performed as per 1S2026 in poesef IPR representativ

[¢7)

(b)

Tests For Electronic Components:

1) Stabilized Control of Power Supj: Operation of protection of contr
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power supplies against short circuit is to be ckdclDrift in power Supply
output for a minimum period of 12 hours must beckled. Variation in the
output must be checked at rated output currentvatiige. Output of the
power supply and variation if any must be checKadear control power
supplies will be preferred.

A\1”4

i) All other circuits used must be at least subgecto functional test apart
from any other tests required for that particulaciat.

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

(©)

On other Protection transformers / Sensors

i) Tests should be performed on current transfosmasrper 1S2705

i) Tests should be performed on potential tramsfens as per IS 3156

iii) Tests on DCCT should be performed as per fy@ieable standard.

iv) Tests on HV Potential divider should be perfednas per applicable
standard

(d)

On AC/DC Converter Components

i) Testing of rectifier diodes

i) Testing of filter components

(€)

On regulated DC/DC Converter Components

i) Testing of semiconductor switches/Modules

i) 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 gen only after the
successful passing all the mentioned tests (with éhabove-mentioned
loads) as per Clause 8. (A) and (B) and Clause 1R)(

Copies of Test certificates/ Test Reports of all #h components of EPS
tested in presence or absence of IPR representatigbould be filled and
submitted.

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 hylS: 1271
thermal stability

LV Bushings IS : 7421
Earthing IS : 3043
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9. SPARES
The party should quote separately for a set afmenended spares.
10. SAFETY AND REGULATORY AGENCY ISSUES
(a) | Dielectric Withstanding voltage
(b) | Insulation Resistance
(c) | Enclosure Considerations (Interlocks, InsulatioassS| Shock, Marking etc.
(d) | RFI/ EMI compatibility
(e) | Conducted EMI - Line Filtering
() | Radiated RFI - Physical Layout and enclosures
11. SUBMITTALS
A. WHILE QUOTING
(@) | Similar Supplies Already Designed, fabricated & Sligd
(b) | Years of Operation
(c) | Full reference of Client
(d) | Performance Certificate
(e) | Bar Chart of Your Committed Delivery, action plamrk progress etc. from
the date of LOI (letter of Indent) for the pastjpaa.
() | Bar Chart Proposal of Your Committed Delivery, aotplan, work progres|
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 TOPOLOG®¥ APSS AND
EPSS’]
() | Technical Data Sheets as pemexure-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 functionsl apecial features.
(e) | Equipment nameplate
(f) | Operations and Maintenance Manuals (3 sets).
(g) | Test Reports. Submit reports of tests performedifferent components
(h) | Installation Manual. (Installation procedures foe power supply — 3sets)
() | Fixing details, rough dimensions and cooling regument (applicable fo|
water cooled system) should be provided with qumtator should be
provided within a month after getting the purchasser.
() | Three sets of hard copy and one set of soft copyldibe provided.
(k) | Design Details to be furnished

[72)

=
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)] Design Flowchart

i) Design Report with calculations

i) Physical Layout of Components

V) 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 Sinks@n /
cooling arrangements

IX) Panel Details and Signaling / Indication / Métg details

X) Standards Followed at various intricate impletaBons

Xi) Safety Precautions undertaken including thosar | f
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 protetsio

XViii) Rectifier sizing, heat sinks & cooling arrgement.

XiX) Active and reactive Power demand with time.

XX) Harmonic current level of's 7", 11", 13", 239 & 25"
harmonics should be furnistith time

XXI) Design of gating control.

XXii) Troubleshooting service manual.

XXiii) B.O.M. with make, type, quantity & major spiéications

XXIV) Any other technical information relevant foesign.

XXV) All equipment approx. weights shall be furrash

12. UNLOADING, INSTALLATION & COMMISSIONING
A. THE SCOPE OF BIDDER INCLUDE:

(@) | The installation and commissioning of APSS and ERfS# associated
equipments / accessories at IPR as per requirendetaded in this tender
document.

(b) | Laying and termination of Interconnection cableswBr and Control cablg
(Including Fiber Optic cables) and power suppljoiad Cable.

(c) | Unloading and storage of the LT panels, Power SeppCabinets, Earthing
switched, RMC panels, Passive breakdown protea®nces, Cable drums
and accessories at site, verification of equipnfentdamages and shart
supplies, making good all such damages and shppliss.

(d) | Preparation of ground pits, Grounding of neutrabwBr Supplies, eta.
including supply of all hardware and connectors.

B. COMMENCEMENT OF WORK:
The APSS and EPSS along with all associated aatessoe to be unloaded

when it comes at site by BIDDER. The erection wshkuld be carried ol
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immediately after receipt of intimation from IPRtimat regard.

TERMS & CONDITIONS FOR ERECTION:

The bidder shall undertake the following resporisiés at his cost:

(a) | Erection of electrical equipments as detailed inMBfor erection.

(b) | Testing and commissioning of the above electriqai@ments.

(c) | Facilities will be provided for storage of the abaquipments at our site.

(d) | Complete responsibility of the unloading of all thkectrical equipments as
stated in the BOM for erection & commissioning d@rehsport the same to
IPR site storage place.

(e) | IPR will not bear any expenses for the delay inoading the abov
equipments.

D

(H | Watch and ward the above equipments till successfstallation and
commissioning.

(g) | Shifting of the equipments from the IPR site stotes the place of
installation.

(h) | Providing all categories of personnel for erectimork.

are to be provided. These include crane of suitelpeacity, trailer, megger
(12 kV) and any other instruments or tools requideding the erection an
commissioning.

() | All the instruments, tools, tackles required fostailation and commissionir%j

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

(k) | Fabrication and Installation of panel mounting saihannels base frames,
adopter boxes and cable racks.

() | Laying and termination of Interconnection cableswBr and Control cable
(Including Fiber Optic cables) and power suppljoad Cable.

(m) | The installation work should be carried out immeéelia after receipt of
intimation from IPR in that regard.

Note: IPR shall provide the storage space for storing eélquipments til
commissioning at the bidder's risk. The engineesigagd from IPR
periodically, to check if it is as per the actidarmpproposed by vendor, wil
inspect the progress of erection work.

BILL OF MATERIALS (BOM) FOR ERECTION & COMMISSDNING
OF APSS AND EPSS:

The BOM should be prepared in the format shown vleelbhe
items specified in table are for reference only

BOM for APSS (Add separate sheet for EPS.
Sr. | Iltem Description Unit Quantity | Remark
1. LT Panel No.
2. Capacitor Filter No.
3. Rectifier diodes No.
4 Semiconductor switch| No.
7 Cable: Meters




7 Cables Meters
8 Cable termination No.
9 Busbars Meters
10 | insulators, fasteneraNo.
etc.
11. | Add/Remove points as
applicable

COMMISSIONING

During commissioning BIDDER has to perform all tlegjuired operationa
tests mentioned in the scope. The tests and eiw@auptotocol shall be in
accordance with international, national or othguuted standards. Whefe
such standards and evaluations are not availabl@ritcedure for tests and

evaluation shall be mutually agreed upon.

APSS AND EPSS ON SITE TESTS:

Following tests should be carried out at site:

(@)

Insulation resistance measurement

(b)

Primary and Secondary injection.

(©)

Earth continuity

(d)

Sequence test

()

Operation test

(f)

Acceptance test

i) The Power Supply will be put first to functionaést and then t
performance test and on clearing both, the APSE&EIS will be accepted

i) APSS and EPSS have to undergo acceptance destge on full load
conditions.

iii) These tests will be done on the resistive dynroad (to be supplied b
vendor) capable of carrying full load current asafied for the coils.

<

Iv) Categories of Tests:

(1) Test of APSS and EPSS in standalone mode (fnodk)

(2) Test of APSS and EPSS with integrated systestand-alone mod
(local mode).

(3) Test of integrated operation as per the sysiordination from Data
Acquisition and control (DAC) system of IPR.(Rematede)

v) Modes of Operation:
While undergoing tests as in clauge) (above), the power supply will b
tested for:

e

(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 passid@eakdown protectio

-

devices
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ix) Complete testing of the integrated system

X) The APSS and EPSS shall be considered readyadoeptance if it
successfully undergo all the tests given above wrale categories of
operation, configuration conditions, modes of operaand categories ¢
tests satisfying all the conditions Gfause 5 Critical Ratingsand all other
technical specifications specified in this tendecument.

—n

13. QA & QC METHODOLOGY

(a) | The design of the system and subsystems shouldviened and approved
with IPR.

(b) | The specification of all externally procured coments should be reviewed
and approved with IPR

(c) | The tests on the externally procured componentgofncamponents like LT
panel consists of Circuit Breaker, Power transformend inverter
transformer, CTs protection relays etc., Filter poments, Inverter Module
DCCT, current and voltage sensing devices, PWMedrand control cards,
semiconductor switches and Control Panel etc) shdd reviewed and
approved with IPR.

U

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

(e) | IPR representative should be called during theingsof all externally
procured components

14. COMMERCIAL DETAILS TO BE FURNISHED

Note:

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

IMPORTANT INSTRUCTIONS TO BIDDER:

(1) The bidder shall duly fill in the technical daheets in the format
ANNEXURE-2

(2) The bidder shall duly fill in the price bid (®#) which should include break
up of price for major items and components 1
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ANNEXURE -1
BASE TOPOLOGY OF APSS AND EPSS

Figure 8 shows the functional block diagram of switch-modeerter-
rectifier based HVPS. The AC power is supplied toAC/DC converter
which feeds to the filter capacitor bank. Invedgstems are connected at the
input side, and feed the primary side of a stepu@msformer(s). The
secondary side is connected to diode bridge recsfystem with a DC filters
connected in parallel. The HVPS output is the H@déi bridges output;
which shall be connected to a HV conductor (HV Tieation) of the HV
cable. In case of APSS where one output is at getential, one end of the
HV diode bridge output shall be connected to tharreconductor of HV
cable. The HVPS system can be split in two maintspathe AC/DC
Converter and Regulated DC/DC Converter system.

AC/DC CONVERTER

The AC-DC converter shall produce a DC voltagetlom capacitor bank
equal to designed value, which supplies the regdlddC/DC converte
stage. The input AC/DC converter shall be fed lphase, 415v, 50Hz AC.
is be composed of the following main blocks:

1) AC-DC rectifier system:

The AC/DC rectifier shall consist of suitably deseg rectifier assembly
which will convert input AC into DC.
2) Filter

This will smoothen out the rectified DC. The filmwmponent will essentially
consist of capacitors. These capacitors can bea@phot among the inverter
system and eventually decoupled by reactors, diadesther devices if
needed.

—

REGULATED DC/DC CONVERTER

A4

The function of regulated DC/DC converter is tongate the high D(
voltage needed to supply the acceleration and @idra voltage via the
HVDC cable. At the input side, the inverter stagsfsll be connected to the
filter of AC/DC converter and at the output sha# lbonnected to H
terminations. This stage is composed of the follmamnain blocks:

1) Inverter

This stage shall consist of semiconductor switcimtrodled inverter of
various inverter modules in series. It will convéine DC voltage into
controlled AC voltage. The inverter control shak kthrough a circuitry
driving PWM. This shall provide the mechanism tguiate and control th
output HVDC voltage. For this purpose, the inveskall get sample of the
output HVDC voltage and current through suitablysigeed voltage and
current sensing mechanism
2) Isolation

The output of the inverter stage(s) shall be fedhtisolation mechanism.
Isolated step-up transformer or various series ectaa isolated step-up
transformer shall be used based on the design.trEmsformers shall be
designed suitably to st-up and isolate the input AC at the desigi
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inversion frequency. Therefore, the main functiori the step-u%
d

transformer(s) is to increase the Filtered DC \gdtaip to the request
accelerating or extraction voltage and to assugdrtbulation to ground. T
step-up transformers shall guarantee the insulatogirements of 100k
DC isolation.

3) Rectifier

The output(s) of the transformer system shall beneoted to the HV diode
rectifier to generate the required HVDC voltage

4) DC Filter

DC filters shall essentially consist of RC branchdaother passiv
components.

117
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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 garanteed 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 fgdause §

Input Voltage

Frequency

Output Voltage (Vout)

Output Current (lout)

Maximum output allowable ripple at ful
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 (Maximun
switch-off time)

[Time bdween triggering of EPS
protection and switch off of power supply
output]

—

Settable Cut-off start delay
[Settable delay after detection time and
before triggering of EPSS protection,
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voltage made to zero]

Note: Bidder to specify duration of time

steps (precision) and maximum allowa
current in this period

ble

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 gr
during breakdown]

id

Normal operating range (NOR)

Operating range for which performan
guarantee for all the specified parameter
required

S is

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

er

Voltage and current  measuremeg
accuracies (for 3600 sec)

Nt

Voltage and current measurement respg
(for 3600 sec)

Over-voltage setting and protection

Over Current setting and protection

[Note: Over current due to breakdown
over current due to change in lo
parameters should be considered as

current, and should be followed by sk
down sequence as per Maximum numbe
breakdowns for a single pulse and

described in Clause 3.B.(f)]

or
ad
bver
ut
r of
as

(b)

LT PANEL

General

Type of L. T. Panel (For ACB)

Installation (Indoor)

Type of panel mounting (Floor mounted)

Ambient temperature ( Avg. ) [36]

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
(45°C)

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

and
n

Sheet Gauge (14SWG)

(€)

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/pedests
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 (uH)

Continuous current rating (A)

No. of inductors

Whether used in both positive and negati
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 (Us)
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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 (uH)

Continuous current rating (A)

No. of inductors

Whether used in both positive and negati
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/pedests
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 conditior]

|

Current carrying capacity

Contact resistance (ohm)

Material

Mechanism of opening and closing (Manu
/ Pneumatic and Remote)

al

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 conditior]

|

Current carrying capacity

Contact resistance (ohm)

Material

Mechanism of opening and closing (Manu
/ Pneumatic / Remote)

al

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)

(¢))

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 inductancer)

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

(@)

CRITICAL PARAMETERS
(Required parameters as [@@dause 5

Input Voltage

Frequency

Output Voltage (Vout)

Output Current (lout)

Maximum output allowable voltage ripp
at full load

e

Maximum  Voltage  Over/Under-sho
(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 a
when output voltage stays inside the accur
range]

acy

Output Voltage Fall time

Maximum detection time
[Time between breakdown (over-current)

triggering of APSS protection].

52



Cut-off time during Fault (Maximun
switch-off time)

[Time between triggering of APS
protection and switch off of power supp
output]

-—

S

Settable Cut-off start delay
[Settable delay after detection time a
before triggering of APSS protection, i
voltage made to zero]

Note: Bidder to specify duration of time

steps (precision) and maximum allowa
current in this period

nd
e.

ble

Time to be ready for restart after
breakdown

Maximum number of breakdowns for
single pulse

Nominal Duty Cycle

Output voltage modulation

Maximum pulse duration

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

id

Normal operating range (NOR)

Operating range for which performan
guarantee for all the specified parameter
required

S IS

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

er

Voltage and current  measuremeg
accuracies (for 3600 sec)

et

Voltage and current measurement respg
(for 3600 sec)

Over-voltage setting and protection

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

or
ad
bver
ut
r of
as

(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. ) [36]

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
(45°C)

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)




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 coail (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
vermin proof suitable for indoor installatig
with IP-55 degree of protection.

and
n

Sheet Gauge (14SWG)

()

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/pedesta

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 (uH)

Continuous current rating (A)

No. of inductors

Whether used in both positive and negati
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 (Us)

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 (uH)

Continuous current rating (A)

No. of inductors

Whether used in both positive and negati
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/pedests
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 conditior]

|

Current carrying capacity

Contact resistance (ohm)

Material

Mechanism of opening and closing (Manu
/ Pneumatic and Remote)

al

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 conditior]

Current carrying capacity

Contact resistance (ohm)

Material

Mechanism of opening and closing (Man

60



/ 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)

(¢))

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 inductancer)

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

RF Extraction
Generator . Plasm:*fl N Expansion N &
| Production Resi o i
| 100kW (@ egion Acceleration
IMHz Region
! Y F Y 'y .
Heating and Bias Snubber Snubber
Power Supplies [ |
Extraction Acceleration
HVPS HVPS
11KV, 35A 35KV, 15A

Figure 1.
Typical block diagram of the complete Negative system




FLAMENT HEATER i
164,104 —_—

TATATAY) FILAMBNTBIAS
904,054

GRID HEATER_I_— GRI BIAS

60W,104 334,664
PLASHA GRID
11V, 354
ERTRA&CTION HVYPS
_E:} EATACTICH GRID O
- — — — = —
GROUMD GRID
35KV, 154
ACCELERATCR HVPS
SYSTEM GROLND
Figure 2.

Connection scenario of various power supplies éaah source
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g

I beam + I electron = I drain
EPSS € = 35A
' Plasma Grid
I beam I electron
= 15A I = 25A
_—_ =
U | Extraction Grid
APSS
- I beam I beam
= 15A = 15A
- : . Ground Grid
I beam
= 15A
—:_:__
U Current Sensing
Element (Transducer)
Figure 3

Current sharing and distribution in ion source
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Reference experimental time pulse

AFSS and EFSS Startup

APES or EPSS violtage

APSS or EPSS Current

Breakdowns

Figure 4(a)
Typical breakdown scenario during operation HV Posugpplies
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Figure 4(b)
Typical Fault detection, cut-off and reapplicatsmyuence of HV Power supplies
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Figure 4(c)
Dynamic and static characteristics of HV Power diegp
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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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Typical schematic and interconnection scheme of @BR&d 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)

PURPOSE

(@)

To verify the correct operation of active (RPS oP3S and EPSS)
protections in case breakdown occurs at the RSrtals

(b)

D

To verify the correct operation of passive breakdgnrotection (snubbers) as
well as active (RPS of APSS and EPSS) protectionsnwhe breakdown
occurs at the load end

(©)

To verify system capability to sustain repetitivedkdowns

(d)

To verify APSS and EPSS energy deposition undexkol@vn

METHODOLOGY

Test setups shall be prepared as shown in Figiake &) and (c) for botl
APSS and EPSS. Spark gap (as a short circuitinge&)legonnected in serigs
with Test wire 38 SWG, 15cm long, of soft coppealkiibe connected i
series. The following testing procedure shall bepaeld:

—

-

(@)

The power supply voltage shall be raised in stepmleto ‘Voltage rise step
(resolution)’ as defined in Clause 5 CRITICAL RATES$ of the tende
document.

=

(b)

Breakdown on spark gap shall be induced

(©)

The spark gap current shall be measured

(d)

The breakdown detection systems of the APSS an&ERSIl be monitored

by measuring the time interval between the ris¢hefcurrent measured by

the spark gap current transducer and the generatfothe request of
protection.

(€)

The charge flowing through the spark gap curreanhgducer shall be
calculated. It should be 10J. If the wire remains intact, the wire testlisba
cleared and ensures that energy during breakdowi@g.

(f)

OJ

For each voltage level, the breakdown procedurdl bearepeated for 1
times. Every time the breakdown in spark gap isuced the power supply

shall pass through the cut-off, rest and rise secpi@s described in Clause

3.B.(f) of the tender document and the same sleatldnfirmed.

(9)

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

(h)

Y

The test shall be considered as pass if the bothSA&d EPSS fulfill the
energy requirements and other protection paramagedescribed in Clause
of the tender document in all the conditions désaiin Figure 9(a), (b) an
(c).

Note:

All the accessories like spark gap, wire and otheasuring devices required

for the successful testing of above shall be iméit scope.

Q o
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4.1

5.1

PART-A(ii)

INSTRUCTIONS TO BIDDERS AND TERMS AND CONDITIONS

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.

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.

Tender Fee: Tenders received without the prescribed Tender Fee will be rejected.

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.

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.

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 29" 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.

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
guoted 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.

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.

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

76




7.1

7.2

10.

10.1

10.2.

10.3

10.4

11.

12.

13.

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.

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.

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.

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.

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.

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.

VAT Regqistration:  You may submit a copy of VAT Registration certificate along with
your quotation (if applicable).

Service Tax: Wherever Service tax is applicable, it should be mentioned clearly. You
may indicate percentage of Service Tax in your quotation.

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.

Octroi:_ Octroi is not applicable in our case.

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.

Inspection: Materials on its arrival at IPR will be inspected by Stores In-charge, and his
decision in the matter will be final.

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

14.2

15.
15.1

15.2

15.3

15.4.

16.

17.

18.

19.

20.

EMD of unsuccessful Bidder will be returned af ter finalizing the
Contract/placing Purchase order.

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.

Payment:
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.

10% after approval of major drawings by IPR and on receipt of Bank Guarantee for an
equivalent amount from a nationalized/scheduled commercial bank.

60% against delivery of material at IPR site, its verification by IPR representative and on
receipt of Proforma Invoice in triplicate.

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.

No correspondence will be entertained within 30 days from the date of receipt of material
and bills, whichever is later.

Quotation should be valid at least for 120 days from the date of opening of the tender.

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.

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.

Liguidated 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.

22.

23.

24.

25.

26.

27.

28.

29.

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.

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.

BAR/PERT Charts :
To be provided as per the requirement of Purchaser.

Sub-Contract: _ All sub-contractors are required to be appraised and approved by
the Purchaser before placement of orders by the Vendor.

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.

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.

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.
Subjectto 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.

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.

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.

31.

32.

32.1

32.2

33.

34.

35.

36.

37.

38.

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.

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

Secrecy:

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.

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.

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.

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.

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.

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.

Late/delayed tenders will not be accepted. Incomplete tenders may be rejected at the
discretion of IPR.

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 bidtime following format)

The bidder shall duly fill in the price bid in thermat given below which should include break
up of price for major items and components (attachne sheets if needed):

Sr. Description Quantity Unit Rate Total Price
No. (Rs) (Rs.)

1. Extraction Power Supply System
(EPSS)

A. | LT Panel-1
(i)

(if)

(iii)

B.| RPS-1

(@) | AC/DC Converter
(i)

(ii)

(iii)

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

C.| RMC-1
(i)

(i)

(iii)

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

(if)

(iii)

E. | Earthing switches for EPSS
(i)

(ii)

(iii)

F. | Passive breakdown protection schenle
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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HVDC cable for EPSS
0]

(if)

(iii)

Type tests for EPSS
(i)

(i)

(iii)

Resistive dummy load for EPSS
(i)

(i)

(iii)

Recommended Spares
0)

(ii)

(iii)

Accelerator Power Supply System
(APSS)

LT Panel-2
0]

(if)

(iii)

RPS -2

@)

AC/DC Converter
0]

(if)

(i)

(b)

Regulated DC/DC Converter
0)

(ii)

(iii)

RMC-2
0)

(if)

(iii)

FO links and control cable for APSS
(1)

(if)

(iii)

Earthing switches for APSS
(i)

(i)

(iii)

Passive breakdown protection schem
for APSS
0)

(ii)

(iii)

Isolating switch for APSS
0)

(ii)

(iii)

Cable tray and support structure for
APSS

(i)

(i)

(iii)
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I. | HVDC cable for APSS
0]

(if)

(iii)

J. | Type tests for APSS
(i)

(i)

(iii)

K. | Resistive dummy load for APSS
(i)

(i)

(iii)

L. | Recommended Spares
0)

(ii)

(iii)

3. Ground pit preparation charges for both

APSS and EPSS
0]

(if)

(iii)

—

4. Miscellaneous charges for both APS$
and EPSS
0

(i)

(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 Tags:

Place:

Date: Signature of Bidder with Seal



