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Phone: 91-79-23962021-22, Fax: 91-79-23962277 
_____________________________________________________________   

 
 
TENDER NOTICE No.IPR/TN/PUR/F/013/11-12 DATED 20-01-2012 

 
 
Sealed tenders are invited in TWO PARTS from the eligible vendors for the following item. 
 

Sr.
No 

Tender 
Notice No. Item Qty. 

Due Date & Time for Tender 
 Fee Submission of 

tender 
Opening 
of tender 

1. IPR/TN/PUR/
F/013/11-12 
(TWO PART 
TENDER) 
 

Manufacture, Supply, 
Installation,  
Commissioning and 
Acceptance Test of 
180 kW, 1 MHz RF 
Generator System at 
IPR site 

1 System 
 

 

01/03/2012 
by 

1.00 p.m. 

01/03/2012 
by 

2.30 p.m. 

Rs. 1000  
or   
USD 20.00  
Or  
EURO 15.00 

 
Tender document is 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) in the form of Demand Draft from any nationalized/scheduled bank / First class Bank of 
International repute, if Demand Draft is from a Foreign Bank, drawn in favour of Institute for Plasma 
Research and payable at Ahmedabad, Gujarat (India) 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 22-02-2012. 
Representative who is going to attend the tender opening should carry an authorization letter from the 
organization for participation in the tender opening failing which he will not be allowed to attend the 
tender opening.  
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1. Introduction 
 
 

Institute for Plasma Research (IPR) in India is  engaged in basic plasma physics, Tokamak research and 
different technological development projects and  ITER project. Diagnostic Neutral Beam (DNB) is a 
procurement  package to  delivered to ITER from India under ITER project. The ion source of the DNB is an 
eight RF driver 1 MHz inductively couple negative hydrogen ion source.  
 
The present RF Generator (RFG) is intended to couple with a negative ion source with two RF driver. The 
present two driver Negative  ion source consists mainly of vacuum vessel having magnets on the surface to 
confine the plasma inside. Plasma is generated inductively inside two RF drivers, each having a coil with a 
> 6 turns. This plasma contains positive and negative ions as well as free electrons. Negative ions are 
extracted with the help of a extraction system. The extraction grid system consists 3 grids, (1) Plasma grid 
which is facing the plasma, (2) Extraction grid, stays in the middle in the extraction system and contains 
permanent magnets to deflect co-extracted electrons and (3) Ground grid, close towards the electrically 
grounded testbed chamber. During the beam pulse a negative potential of up to 100 kV (max) is applied to 
the ion source. Therefore, three operational scenarios for RF generator connections to the ion source are 
identified 
 
The radio frequency (1MHz) generator, which will be operated (depends on mode of operation, described 
later) either, 
(1) On ground potential when only plasma generation experiments will be carried out. 

        or 
(2) on ground potential with 100kV isolation RF Transformer, which is connected between the RF 

Generator and the matching (with ion source) during extraction.  
or 

(3) On 100kV isolated High voltage deck (HV Deck), when plasma generation and extraction will be 
performed. (In this configuration a 50Hz isolation transformer, a part of the RFG power supply unit and 
placed between the power supply of the RF generator, which is on HV Deck and the ground.) 

 
2. Mode of Operation of an Ion Source 
 

A generator for an RF ion source is characterised by the following features of operation: 
 
(1) Plasma operation phase: In this operational mode power from RFG is utilized to create plasma inductively in 

the two RF drivers through two RF coils connected in series and wrapped around ceramic culinder in each RF 
driver. During turn on a transient mismatch will occur, as the ion source is a highly resistive load with an 
impedance of the order of 100 kΩ for typically less than 20 ms. With plasma in the ion source, the impedance 
experienced by the RF supply is approximately 50 Ω combining with a matching circuit with the RF coil 
antena. This pulse length of this mode of operation can be from 10s to 3600s depends on requirements. 

 

(2) Modulated Plasma operation: This mode of operation is envisaged keeping in mind of ITER DNB 
(Diagnostic Neutral Beam). In this operational mode the plasma generation (therefore output of the RF 
generator) has to be modulated with 5Hz (100ms ON/100ms OFF) with a continuous duty cycle of 3 sec ON 
time and then 20sec OFF time.  In this case plasma generation should be reduced to a certain level (30% of 
max. power) during OFF time inside 5Hz modulation period and stopped completely during 20s OFF time. 



  

 

 5

The turn ON time of RF-power can also contribute to the system optimisation and must therefore be 
selectable in an easy manner. This modulation of RFG power can be called as notching. 

 
(3) Continuous beam extraction phase: High voltage (max. ~100kV) is required for extracting and accelerating 

the negative ions from the plasma. The 100kV power supply is able to stabilise and regulate the high voltage. 
It has a capability of fast turn off in the case of over-currents (breakdown) in accelerator power supply. The 
breakdown is a rather frequent event between the grids and may occur especially when the grids are 
conditioned with the high voltage (~ 100kV). Approximately 30 µs after the breakdown, the HV power supply 
is turned off for ~20 ms typically. After that, in order to continue the pulse, attempts are made to reconnect the 
high voltage. The maximum number of these attempts can be selected according to the requirements (up to 
100 per pulse, maximum). Beyond that limit it is assumed that these breakdowns are due to some faults and 
therefore, all the system should be shut down including the RFG. Within this breakdown limit, the RFG should 
run at a pre-set level. In order to achieve constant beam intensity (i.e. plasma density) during the beam pulse, 
it is necessary to control the RF power.  

(4) Modulating beam operation: Beam is modulated by modulating the beam extraction-acceleration HV power 
supplies with 5Hz (100ms ON/100ms OFF) with a continuous duty cycle of 3 sec ON time and then 20sec 
OFF time. Under certain beam operational condition, the high voltage (~100kV) for ion extraction and 
acceleration can be applied as soon as the plasma density in the ion source has reached a stationary value 
(usually after some 10 ms). Before applying the high voltage the plasma density must be reduced significantly 
(30%) for a short moment to avoid breakdowns between the grids in presence of dense plasma. This 
notching  may be required, during turn-ON of the high voltage. The duration of notch time is usually < 1 ms, 
however, adjustment of that notch time in the range 0.5 ... 5 ms should be possible. The generator must react 
within 0.2 ms to the notch request. During a notch the output of the RF generator has to be reduced to the 
30% of the maximum output level.  

The various possibilities of selecting a nominal notch value, a turn on time, and different set points will guarantee 
an adequate flexibility in order to further optimise the operation of the plasma source.  

 
3. Operating Conditions  
 
3.1 RF Section 
 
3.1.1 Type of Generator:  
 Two tube based self-excited tetrode oscillator in Push-pull circuit with Capacitive Feedback.  
 
3.1.2 Working Frequency: 1 MHz, pure sinusoidal. 

In the basic version the RF-generator works at a frequency of 1 MHz. The construction of the RF-
generator must allow the changing the working frequency from 0.9MHz to 1.1MHz by discrete step of 
(may be realized by different settings of capacitors in tank circuit). Online fine frequency tuning of ~1% of 
the set frequency is expected (may be using variable capacitors in tank circuit). 

3.1.3 Frequency Constancy: ~ 0.5% 
3.1.4 Nominal Power:  

            180 kW with a load impedance of 50 Ω. Within the range of 25Ω to 75Ω it can deliver at least~80% of the 
maximum output power 

3.1.5 Reactive power:  More than 1.5MVA. 
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3.1.6 Pulse Duration: (a) Continuous mode: 1s to 3600 s continuous 

  (b) Modulated mode:  Similar  nominal power as mentioned above with desired  
frequency and desired duty cycle (preferably 5Hz ; 100ms ON/100ms OFF; for 3s 
ON and 20s OFF duty cycle) for total pulse length of 3600s 

3.1.7 RF Output:             50 Ω  asymmetric  -  1 outlet for 1 coaxial cable  Rigid Line. 
                                 Outer conductor on the generator optionally grounded or floating 

3.1.8 Load Impedance: 
 50 Ω   

Throughout the range from 25 Ω to 75 Ω the generator must at least supply 80 % of the nominal power. 

During the plasma build-up, significant higher load impedance with higher phase angle may briefly occur. 
Any protective measures that switch off the generator should only become effective if this condition lasts 
longer than 20 ms. 

3.1.9 Impedance of the RF Plasma Source:  
The impedance of the RF plasma source is approx. 4 Ω + j 50 Ω.  Small variations may result from further 
optimisation of the source. 
The cable length / co-axial transmission line length is approx. 25 m.  

3.1.10 Connection to the RF Output:  3 1/8 inch  co-axial RF feedthrough (Andrew’s make) for the RF output is 
desirable to couple the RF power to a 50 Ohm 3 1/8 inch  RF co-axial transfer line.  

3.1.11 Rise Time of RF Output  on command »RF On« and from nominal notch value to the main nominal 
value:   easily adjustable between 300 μs and 1 ms by a potentiometer. 

3.1.12 Decay Time of RF Output  from main nominal value to nominal notch value: 
                                                ~ 300 μs   
 
3.1.13 Cooling: Water cooled.  
 
3.1.14. Dimension: Compact system is desirable without compromising the functionality.        
                              (Width< 5 - 6 m × Depth< 1 -1.5 m,  Height < 2.5 - 3 m)  
                              [Altogether including all the units like Power supply, Oscillator unit, Control unit etc.] 
 
3.2 Adjustment and Control of Power 
 
3.2.1 Range of Power: 
 Adjustable from 30% of the maximum output power to the maximum nominal output power in steps of ≤ 

1kW  or continuously with amplitude modulation. 

3.2.2 Modes of Operation: 
 a)  with / without feedback control 

 b)  controlled  by one of two parameters: 
  - actualvalue1  (power measured in the generator, during local operation of the RFG) 
  - actualvalue2 – (signal supplied by IPR control system, during Remote operation of RFG).  

3.2.3 Range and Accuracy of Control: 
 In the range from 30% of the maximum to  the maximum output power (180kW):   ±2,5 % of the adjusted 

power 
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3.3 Notch Process 
During the notch process, the power is reduced within a very short time interval (< 300 μs) to the nominal 
notch value, which is 30% of the maximum output value and is raised to the main nominal value at the 
end of the notch process in the time interval defined under 3.1.11 for raising the value. It is necessary to 
actually obtain the reduced value in the notch process without impairing other generator parameters by 
this process. 

3.3.1 Digital signal »Notch«  
The generator must react to the Notch signal within 0.2 ms. As long as the signal is present the RF power 
must correspond to the nominal notch value. 

The Notch time must be adjustable in the range 0.5 to 5 ms. The rise and fall time of the notch is ~ 
300µs. 

 
3.4 Control  -  Inputs, Outputs, Displays 
 
Following are the control signals required for the operation of the RF Generator.. 
♦ All signals between RF Generator and the IPR’s master PLC for control are transmitted through    
     fiber optic cable. 

♦ Addition to the above, single RS 485 serial link with fiber optics connectivity with MPI or Profibus 
      as a protocol to control the RF Generator to read all control inputs/outputs signals (provided by  
      IPR control system).  
♦ All the digital signals are directly converted to the optical signal. 
♦ Analog signal are initially converted in to the frequency signal through V-F converter and then  
     converted into the Optical signal.  

♦ Vendor has to give the detail about the fiber optic transmitter and receiver and fiber optic cable. 
 
3.4.1 INTERFACES  

Signal level interms of (0-10V).  

Inputs 

 Digital signals   

 Command  switch on generator 
 Command  switch on anode voltage 
 Command  switch on radio frequency 
 Command  switch on RF-Notch  (Through Fiber optic cable connection) 
 Command  control by actualvalue2 (instead of actualvalue1) 
 Command  switch on control 
 Command  reset error messages   

 Analogue signals  : 

 Set-point for active power output.  
 Set-point for active power during notch  
 Set-point  actualvalue2 (supplied by IPR’s master PLC during remote operation)  
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Outputs 

 Digital Signals  : 

Status  generator ON  -  ready for operation 
 i.e.  the internal diagnostic system has not detected any fault conditions for normal operation. 

 Message  RF ready 
  i.e. anode voltage on, cathode warm 
             Message  RF ON    Acknowledgement ( Tells RF output is supplied to the load) 
 Message  Mode  INTERNAL (local operation)  / EXTERNAL (remote operation) 
 
 
 Error message  insufficient water cooling in power supply 
 Error message  power supply over-temperature 
 Error message  insufficient cooling in tube 
 Error message  insufficient cooling in oscillator circuit 
 Error message  oscillator over-temperature 
 Error message  overload 
 Error message  phase error 
 Error message  Total error 
 Error message  External water load ( water in dummy load, during operation with Dummy load) 
 Error message  Heating Tube 

 
 Analogue signals  : 

 feedback  main nominal value active power  
 feedback  active power during notch   
 
The following signals are conveyed by means of a individual Fiber optic cable connection 
 

 actual value  active power  PRF at the generator outlet (actualvalue1)  
 actual value  voltage  URF  (RMS)  at the generator outlet  
 actual value  current  IRF  (RMS)  at the generator outlet  
 actual value  power factor cosφ at the generator outlet   
 actual value  anode voltage  
 actual value  apparent power  SRF  at the generator outlet  
 Sinus signal for measuring frequency,  as described in Section 3.4.3. 
 Signal to switch on RF-Notch & RF modulation. 
 
3.4.2 Displays on the Generator 
 Lamps / LEDs: 
 - Generator ON 
 -    Input High Voltage ON 
 - Ready  -  corresponds to  Generator ON 
 - RF ready  -  corresponds to  RF ON, i.e Anode voltage ON, Cathode warm 
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- Error messages  -  all error messages have to be displayed on the generator front plate as stored 
messages (according to different Error messages signals). The stored messages can be reset with an 
acknowledge key or by means of a signal.  

 Analogue Measuring Devices: 
 - RF active power at the generator outlet 
 - Anode voltage 
 - Anode current 
 - Heating voltage 
 - Grid current 
 - Screen grid voltage  
 
3.4.3 Frequency Measurement  

An electrical sinusoidal signal (as fraction of the HF-voltage  -  amplitude in the range  1 ... 10 V) on the 
generator front plate should be provided to enable frequency measurements. This signal will be 
transmitted to the control room and converted there. 

 
3.4.4 Power  Measurement and Regulation 
  
The power measurement should come from the product of the RF-voltage and the RF-current at the exit of the 
generator. The actual value is supplied to a PID Regulator. The regulator should changes the height of the screen 
grid voltage of the tetrode over an intermediate amplifier. The height of the screen grid voltage determines the 
power output of the generator.It should be possible that, to change the height of power output within a maximum 
time of 200 µs from 30 to maximum output power  during constant anode voltage. The control speed should be ~ 
10 ms with a range of control from 30kW to maximum output power. 
 
4. Marginal Conditions and Interfaces 

 
4.1 Electrical Supply 
 
4.1.1 Mains Supply for Generator – Power Section: 

The generator section will be connected to a (~ 415 V ± 10% , 50Hz± 5%, 3-phase; Phase 
unbalance is expected to be ~ ± 3%) low tension supply of adequate power rating.   

 
4.1.2 Power Supply for Cathode Heating and Control: 

All types of power, required for different components of the complete RF system should be obtained from 
the same main power supply unit by branching. Separate power supply for individual components is not 
desireable. 

 

 
4.2 Compressed Air 

 Compressed airs of 7 bar max. will be available at IPR. Vendor should mention the actual requirements. 
 

4.3 Cooling Water 

Deionized (conductivity ~ 1 μS/cm)  cooling water (room temperature ~ 20 - 30°C) at 5 - 7 bar pressure 
will be available at IPR. 
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The cooling circuit must be dimensioned in such a way that the drop in pressure corresponds at least to 
the minimum value specified by the tube manufacturer. 

The components of the cooling circuit must be made of stainless steel or copper and shall not deteriorate 
the water quality. In particularly red bronze, brass or normal (black) steel are not acceptable.  

 
 
5. Protective Devices 

 
The vendor must observe the VDE standards 0100, 0101, 0102, 0105, 0111, 0141 and 0532 or the 
equivalent regulation standards. 

 
5.1 Hardware Protection 

The generator unit itself and its individual components must be protected by integrated circuit breakers 
designed to match exactly the system requirements. In case of any protective action of safety elements 
like fuses the internal control must generate a defined mode of operation that protects the generator and 
connected loads from being damaged. 

The specific application of the generator as part of our experiment can lead to transient interference 
voltages. The wiring of sensitive units should take this into account and should be designed in such a way 
that the units are not damaged by impulse voltages. A general requirement is that all components used 
shall have the necessary reliability and shall be rated generously. 
Protective circuits for (1) overcurrent, (2) excess voltage, in the anode and grid circuit, (3) Electric 
short circuit and flashover, (4) Output RF transmitting circuit OPEN/SHORT, (5) Input side under 
voltage / over voltage / phase failure, (6) Excess temperature and therefore (7) insufficient cooling 
etc. must be provided in the generator itself. All other protective measures specified by the tube 
manufacturer must be observed.  

When switching on the system initially only the power supply of the control unit shall be activated. The 
command »switch on Generator« will only be executed if the signal (anode voltage) reports »OFF«. Now 
the internal diagnostic procedure will be carried out and the resulting message will be generated by 
>>Generator ON<<. Only after this process has been completed, the anode voltage can be switched on. 
This precautionary measure is required to avoid any interfering interactions between the generator and 
the control unit of IPR. 
After cut-off due to a failure, the error message must be still available, as described in Section 3.4.2. 

 
5.2 Personnel Safety 

All cabinet doors of all the modules of the RFG must be equipped with door contact. Every time one of 
these doors is opened the high voltage must be turned off immediately and reliably. Dangerous capacitor 
charges in the unit must be discharged according to the relevant regulations.  
Supply and control voltages in excess of 25 V AC and  60 V DC must also be deactivated when the 
cabinet doors are opened unless they are sufficiently  protected against human contact.   . 

In addition, grounding cables are required to ground the components before touching them.  

Generator tubes operating with voltages of in excess of 5 kV are to be considered as radiation source. 
The X-ray dose must be kept within the range legal range by using adequate screening.  
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5.3 RF Radiation 

The generator must comply with the relevant VDE-rules and EN-standards. Especially it must comply with 
the limits stated in EN 55011, EN 50082, and VDE 0871. 

 
6. Tests 
 
 Testing of the generator will be performed in two phases:  
 - Tests on the contractor's site 
 - Tests at IPR 
             -  100kV High Voltage (HV) isolation test:  
 After having inspected the test reports for the transformer and other components for the HV isolation, it 

will be necessary to check the operational requirement of floating mode configuration of the offered RF 
Generator. IPR proposes conducting this high voltage withstand test (at 100kV) at vendor’s site as a part 
of factory acceptance tests. However, in the event that the high voltage withstand test facility is not 
available with the vendor, the test shall be conducted at IPR as a part of site acceptance tests. The 
vendor needs to confirm acceptance of either one of these possibilities for the test. 

 
6.1 General Test Conditions 
 

All tests shall be carried out by the contractor. IPR or an expert authorised by IPR will monitor and 
accept/reject the tests. The deadlines for the individual tests will be set by mutual agreement. The 
contractor will keep exact records of all the tests. If the relevant test result is acceptable, these records 
will be signed and approved by representatives of IPR and of the contractor.  The contractor will be 
informed of this decision in each individual case in written form. If faults or deficiencies become apparent 
during a test the test must be repeated after eliminating the fault. 

 
The contractor has to supply the following test components: 

 - resistive load for the range 25 Ω ... 75 Ω, designed for nominal power and pulse length of   

      3600 s 
 - oscilloscope of a minimum bandwidth of 100 MHz and possibility to produce hardcopies. 
 - Diagnostic for testing RF-tightness, radiated emission as per limits as mentined in 5.3. 
 
 All equipments including Dummy load necessary for the tests at vendor’s site shall be   
             provided by the vendor.  
 
6.2 Tests on the Contractor's Site 
 

These tests carried out in the contractor's plant, prove the general efficiency of the RF generator and 
explore the fulfilment of the specifications of the complete product. 
In case, certain parts of the specifications which cannot be tested in the contractor's site, then those tests 
will be carried out at IPR under manufacturer’s responsibility.  

 
6.2.1 Functional Tests 
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 - Testing the start-up sequence  
 - Tests of the error reactions in case of error simulation on the measuring units of the internal monitoring 

devices.  
 
6.2.2Performance Tests with Dummy Load  -  Short Pulses (mutually agreed pulse time) 
 - Test  -  and if necessary calibration  -  of the internal unit for power measurement in the generator by 

measuring the RF voltage and the RF current supplied to a low inductive load up to the design 
parameters.  

 - Observation of the performance for phase angles (at least two), e.g.  20°, 40°, 60° or 70°  (adjusted by 
means of suitable RC combination) 

 - Observation of the power output performance for load (considering resistive unit configuration) of, 
  - 25 Ω :  at least up to 144 kW 

  - 75 Ω : at least up to120 kW 
 
6.2.3. Performance Tests with Dummy Load  -  Long Pulses 

Demonstration of the maximum output power for 3600 s pulse length, according to Section 3.1.2, and with the 
following loads: 
- 50 Ω 

 
6.2.4. Other Tests 

 - Tests of the difference between actual value and set point value and of the stability of the actual value 
in feedback controlled mode (see Section 3.2.3) 

 - Tests of the notching process  (see Sections 2 and 3.3)  

 - Tests of the rise and decay times (see Section 3.1)  

 - Tests of RF-tightness (see Section 5.3)   
 
6.3 Tests on IPR's Site 
 

After installing the transmitter in IPR and all necessary elements (see Section 6.1) the following tests shall 
be carried out: 

 
6.3.1 Functional Tests:     as in Section 6.2.1 
 
6.3.2 Performance Tests with available Dummy Load - Short Pulses (mutually agreed pulse time):      
 

 Test  -  and if necessary calibration  -  of the internal unit for power measurement in the generator by 
measuring the RF voltage and the RF current supplied to a low inductive load up to the design 
parameters.  

 - Observation of the performance for phase angles (at least two), e.g.  20°, 40°, 60° or 70°  (adjusted by 
means of suitable RC combination) 

 - Observation of the power output performance for load (considering available resistive unit 
configuration) of, 

  - 25 Ω :  at least up to 100 kW 
  - 75 Ω : at least up to 75 kW 
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6.3.3 Performance Tests with available Dummy Load  -  Long Pulses:      
Demonstration of the maximum output power for 3600 s pulse length, according to Section 3.1.2, and with the 
following loads: 

- 50 Ω 
 
6.3.4. Other Tests:     as in Section 6.2.4 
 
6.3.5 Tests of the mains Interactions (see Section 4.1), to see the effect of phase imbalance and voltage 

fluctuations. 
 
7. Deliverables (Scope of supply) 
 

1. Manufacture and supply of 1 unit of 180kW, 1MHz RF generator with its Power Supply (housed in a MS 
framework rack) as specified above.  

2. Installation of the system shall be done by IPR under the supervision of the vendor representative(s). The 
vendor is however, responsible for the performance of the unit at IPR. The vendor may provide the list of 
necessary hardware for the same.  

3. Complete Tests in presence of Purchaser’s Representative and Test Reports thereof at Manufacturer’s 
site before dispatch. 
Tests are carried out as agreed while placing order.  

4. Documentation containing complete Technical details of Circuitry/ Components and Operation and 
Maintenance procedures, in English. 

5. The vendor shall provide the design, construction, delivery, assembly, facilities for testing and 
commissioning of the generator. 

6. Operation and Maintenance Training of two representatives of the purchaser at Manufacturer’s site. 
Local Hospitality of 2 representatives from the purchaser side should be included in the offer. 

7. Supervision of Installation and Test of Unit for Final Acceptance.  Final Acceptance is at purchaser’s site. 
8. During the testing at vendor’s site, it is expected that the vendor will arrange the required dummy load, 

control jig and necessary measurement devices to test the equipment as per 6.2. Otherwise, vendor 
should suggest the procedures to test the RFG which has to be mutually agreeable. 

9. RF cables, Isolation transformer and Fiber optic Transmitter / Receiver and Fiber optic cable have to be 
supplied by the vendor. The length of the fiber cable ~ 50m (maximum) for one signal/channel.  

10. The components required for conditioning the analogue and binary signals for optical transmission will be 
fabricated and installed by the Vendor. 

Delivery includes also: 

 - Spare parts recommended by the contractor. These spare parts must be agreed between the 
contractor and IPR and shall be listed separately in the offer. 

 - Operator's manual and service manual (operating instructions) in English.     
 - Complete circuit diagrams  
 - Complete wiring diagrams  
 - Block diagrams of control and data logging  
 - Circuit diagrams and assembly plans (layout diagrams) of the individual boards  
 - List of all components, also naming the suppliers of the individual components with their data sheet. 
 - Mechanical structure, workshop drawings and assembly drawings 

The latest version of the documentation must be supplied in three copies after final acceptance. 

All documents should be provided in a form that allows easy copying.  
 
 
8. Spare Parts  
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On constructing the generator, emphasis has to be put on an easy replacement of all components, 
especially of those components that are liable to be damaged.  
Spare parts have to be compatible in all details with the components used and replacement of 
components must be feasible without any rework.  
Vendors are requested to suggest spares including resistive dummy loads with its accessories 
and their respective prices should be included in the main quotation. 

 
9. Monitoring Time Schedules and Quality 
 

The supplier shall present a design report and a time schedule covering the full extend of the contract at 
the latest  2 months after placing the contract. This document shall contain all major activities between 
placing the contract, design, manufacturing, assembly and final acceptance. At intervals of approx. 2 
months the contractor shall present a progress report.  
Representatives of IPR are entitled to inspect the status and progress of the contract at the contractor's 
premises, giving reasonable notice. The supplier shall provide all the documentation and knowledgeable 
manpower required for these inspections. Inspections will be made during the usual office hours in the 
presence of representatives of the contractor.  
The contractor is liable to give all the necessary information required by IPR at any time.  
The above-mentioned commitments shall also apply for subcontractors. 

 
10. Warranty 
 

1 year warranty against manufacturing defects after commissioning at IPR. 
 
 
11. Cooperation between Contractor and IPR 
 
 IPR will declare the names of its contact persons for technical details at the time of finalization of the 

contract.   
 

Immediately after signing the contract the contractor will name the persons in charge of technical details. 
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Compliance sheet for 180kW radio frequency generator (RFG) 

Features Critical Specification Ref. in 
Tender 

Document 
[Part A(i)] 

Confirmation 
from Vendor 

Remarks 

Mode of 
operation 

• RFG is at 100kV floating, High 
voltage deck  w.r.t. the ground 
through a 100kV 50Hz isolation 
transformer. 

• RFG is at ground potential. 

Page 4, 
Introduction 
& section 2 

  

Oscillator 
configuration 

• Tube based self-excited 
Tetrode oscillator in  Push-pull 
configuration with capacitive 
feedback. 

Page 5, 
Section3 

  

Frequency • 0.9 – 1.1 MHz with discrete 
variation with frequency consistency ~ 
0.5%.  

• Online frequency variation ± 
100kHz around working frequency ~ 
1MHz 

Page 5, 
Section3 

 Frequency variability of 
~ 1% should be effected 
using a tunable device. 
The maximum level of 
tunability should be 
mentioned by the vendor.   
The mechanism for 
realizing the tunability 
beyond this maximum 
limit and  upto 100 kHZ 
should be provided.  

Reactive 
power 

• More than 1.5MVA. Page 5, 
section 3 

  

Output power • Maximum (100%) ~ 180 kW 
across load impedance ~50Ω. 

Page 5, 
Section3 

  

Nominal 
power output 

• ~ 80% of the maximum output 
power (144kW) across load 
impedance  of values 25Ω and 75Ω. 

Page 5, 
Section3 

  

RF output 
connection 

• 31/ 8  inch  co-axial connection 
for rigid trans. line.  

• RF-exit is 50 Ω with 
asymmetrical outer casing 
alternatively grounded or 
floating. 

   

Pulse duration • Continuous mode: 1s to 3600 s 
continuous 

• Modulated mode: Regulated 
alternatively between two set values, 
within the range of 54kW (30%) to 
180kW (100%) with ± 2.5% of set 
value. Rise time ~ 300µs – 1ms & fall 
time < 300 µs.. 

Page 5, 
Section3 

  

Rise time of 
RF output 

• Adjustable between ~300 μs 
and  ~1 ms by potentiometer. 

Page 6, 
Section3 

  

Fall time of 
RF output 

• ~ 300 μs or less. Page 6, 
Section3 

  

Mains Supply 
for RFG 

• ~ 415 V +6%  -10% , 50Hz, 3-
phase; with at least ~ 320kVA  and 

Page 6, 
Section3 
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100kV HV insulating transformer in 
CW operation. 100kV insulating 
transformer is for floating mode  
(RFG in HVD) operation. 

Page 9, 
section 4 

Remote 
Interfaces 
and 
interlock 
signals for 
protection 

• To be controlled by a master 
PLC, from IPR lab  (master of all 
other subsystems for the ion source 
operation), through fiber optic links. 

• Control signals for:  
insufficient cooling in different parts 
of RFG, over temperature, overload, 
Main ON, Generator ON, HV ON, RF 
ON etc. 
 

Page 6 section 
3.4 

Page 10 
section 5 

  

Digital 
inputs 

• RFG switch ON 
• Anode voltage switch ON 
• RF switch ON 
• RF – notch switch ON 
• Regulation switch ON 
• RF output power set value 2 switch 
ON (lower limit during modulation 
mode) 

• Reset error message 

Page 7 section 
3.4 

  

Digital 
outputs 

• RFG ready for use 
• RF ready  
• Error messages 
• Feedback main nominal value 
active power :           10V – 200kW 

• Feedback active power during 
modulation (notch):  10V – 200kW 

Page 7 section 
3.4 

  

Analog 
inputs 

• Set point for active power output 
• Set point for active power during 
modulation (notch) 

• Set point for actual value 2 (lower 
limit during modulation mode) 

• Switch ON RF notch during 
modulation mode. 

Page 7 section 
3.4 

  

Analog 
outputs 

• Active RF Power :                         
10V – 200kW 

• Apparent power at RFG outlet :     
10V – 200kVA 

• Voltage & Current @ RFG outlet 
:10V – 5kV & 100A 

• Anode voltage:                               
10V – 20kV 

• Frequency: 
• Cosφ at RFG outlet :                             
 
 

Page 7 section 
3.4 

  

Cooling • Water cooled Page 6, 
Section3 
Page 9, 

section 4 

  

Tests • Demonstrate all the critical Page 11  The dummy load 
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specifications (functional and 
performance related) in vendor’s site 
using appropriate   dummy load in 
presence of IPR’s representative(s). 

• Demonstrate all the critical 
specifications (for power: 100% 
power across 50 Ohm  dummy lead 
and 50% power across 75 Ohm 
dummy load)  in IPR during 
installation and commissioning phase 
using available 50 Ohm dummy load 
in presence of IPR’s representative(s).  

section 6 available in IPR is rated 
for 50 Ohm (with 

4×50kW resistive units) 
and is cooled using 80 

lpm water supply. This is 
to be used for tests in 

IPR.  

Test for 
100kV HV 
isolation 

• After having inspected the test 
reports for the transformer and other 
components for the HV isolation, it 
will be necessary to check the 
operational requirement of floating 
mode configuration of the offered RF 
Generator.  

Page 11, 
section 6 

 IPR proposes conducting 
this HV withstand test (at 
100kV) at vendor’s site 
as a part of factory 
acceptance tests. 
However, in the event 
that the HV withstand 
test facility is not 
available with the 
vendor, the test shall be 
conducted at IPR as a 
part of site acceptance 
tests. The vendor needs 
to confirm acceptance of 
either one of these 
possibilities for the test. 

 
 

Features Desirable Specification Ref. in 
Tender 

Document 

Confirmation 
from Vendor 

Remarks 

PLC 
manufacturer 

• Siemens    To be compatible with IPR 
control setup  

Cooling • Separate cooling connections 
for Power Supply, Oscillator & 
Control units 

Page9 
section4 

  

Dimension • Compact system is desirable 
without compromising the 
functionality.  

(Width< 5 - 6 m ; Depth< 1 -
1.5 m, Hight < 2.5 - 3 m)  
[Altogether including all the 
units like Power supply, 
Oscillator unit, Control unit 
etc.] 

Page 6, 
section 3 

 Due to space 
constraints in lab. 

Cabinet • Mild Steel (MS) wall with 
protective paint. 

Page13, 
section7 
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TENDER DOCUMENTS FOR 

MANUFACTURE,  SUPPLY, INSTALLATION, COMMISSIONG AND 

ACCEPTANCE TEST OF 180 kW, 1 MHz RF GENERATOR SYSTEM AT IPR 

SITE, BHAT,  GANDHINAGAR, GUJARAT, INDIA 

 

(TENDER NOTICE No.IPR/TN/PUR/F/013/11-12 DATED 20/01/2012) 

(TWO PART TENDER) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INSTITUTE FOR PLASMA RESEARCH  
NEAR INDIRA BRIDGE, BHAT  

GANDHINAGAR: 382428 
GUJARAT STATE 

(INDIA) 

PART-A(ii) 

INSTRUCTIONS TO BIDDERS AND GENERAL TERMS AND CONDITIONS 

PART-A(ii) 
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CONTENTS:- 
 
 

1. ELIGIBILITY CRITERIA 

2. INSTRUCTIONS TO THE BIDDERS 

3. GENERAL CONDITIONS OF CONTRACT (GCC) 

4. ANNEXURE – A: BANK GUARANTEE FORMAT FOR SECURITY DEPOSIT 

5. ANNEXURE – B : BANK GUARANTEE FORMAT FOR ADVANCE PAYMENT 

6. ANNEXURE – C : BANK GUARANTEE FORMAT FOR PERFORMANCE BANK 
                                GUARANTEE 
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Sealed Tenders are invited in TWO PARTS against this Tender Notice 
No. IPR/TN/PUR/F/013/11-12 dated 20/01/2012 for Manufacture, Supply, 
Installation, Commissioning and Acceptance Test of 180 kW, 1 MHz 
RF Generator System at IPR site, Bhat, Gandhinagar, Gujarat, India.  
 

1.0 ELIGIBILITY CRITERIA: 
 

• The bidder must have a minimum of 3 years experience in manufacturing RF 
Generator which are Tetrode based, in push-pull configuration, operating ~1 
MHz and having output power ~180 kW.  

• Documentary evidence in the form of copies of purchaser order/s executed as 
per 1) above should be provided by the bidder to establish their capability of 
fabrication. 

 
2.0 INSTRUCTIONS TO BIDDERS 

 
2.1 This is a TWO PART Tender. Bidder will submit the bid in Two Parts, 

(i) PART – A : Technical Bid [Part-A (i)] & Commercial Terms and Conditions  
[Part-A (ii)] except price. 

(ii) PART – B : Price Bid  

Bidders shall submit the bid in duplicate. 

2.2 PRICE BID FORMAT : Bidder shall quote price on the Price Bid Format given in 
PART-B of tender documents. 

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

2.4 Proof for fulfillment of eligibility criteria mentioned above should be 
submitted along with the tender. If the tender is submitted without valid 
documents, Purchaser shall not consider your offer. Tenders received 
without proof of eligibility criteria will be rejected. 

2.5 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 22-02-2012. 

2.6 While requesting for Tender Documents, such request shall indicate the 
“REQUEST FOR TENDER DOCUMENTS AGAINST TENDER NOTICE NO. 
IPR/TN/PUR/F/013/11-12 DATED 20/01/2012”. 

2.7 Tender Fee:  The tender fee (non refundable) of USD 20.00 (US Dollar Twenty 
only) OR EURO 15.00 (EURO Fifteen only) OR Indian Rs. 1000.00 (Indian 
Rupees One thousand only) should be made in the form of DEMAND DRAFT 
drawn in favour of Institute for Plasma Research and payable at Ahmedabad, 
Gujarat (India). Vendor’s name and tender number shall be indicated on the 
reverse side of the Demand Draft. 

2.8 DD should not be prior dated to the date of advertisement. Separate request 
letter and separate Demand Draft shall be sent for each tender. 


