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Supersonic Molecular Beam Injection (SMBI) System on the Aditya-U Tokamak 

An SMBI system is installed on the low field side of the Aditya-U tokamak to enable deep penetration of the fuel gas inside 
the plasma. The system comprises of a Laval nozzle of throat diameter of 0.25 mm. Inlet and exit diameters are 2.0 and 6.77 
mm respectively and a fast response solenoid valve. The plenum gas pressure can be varied to adjust the throughput of the 
beam. A particle flux of 2.6 Ĭ 10

22
 particles/s is achievable at a plenum pressure of 10 bar. The system is designed to oper-

ate at Mach 10 for 4 bar plenum pressure. At present single and multiple pulses of SMBI has been injected at 3.5 bar plenum 
pressure and 2 ms pulse duration.  The system is intended for runaway electron mitigation studies and MHD (tearing mode) 
studies. Initial results of SMBI operation are quite encouraging. Two shots with (#31143) and without (#31137) SMBI are 
shown below.  SMBI pulse of 2 ms is shown in the Ip panel. Significant reduction of hard X-ray with SMBI denoting runaway 
mitigation can be seen. A small reduction in Ip (runaway contribution reduced) confirms this finding. No significant increase in 
impurities like C and O is observed. Sharp increase in soft X-ray signal indicates increase in density. This work has been ac-
complished with important contributions from Mr. Siju George (VESD), Mr. Y. Paravastu (SOD), Mr. B. Arambhadiya (EID) 
and Mr. K. A. Jadeja (AOD). Contributor  : Santanu Banerjee (ATD) 

Top : The SMBI valve setup on Aditya-U with the Laval 

nozzle shown with yellow arrow. Bottom : The schematic 

of the nozzle. 
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International Yoga Day @ IPR 

The 4th International Yoga Day was celebrated on 21 June 2018 at IPR as per the protocol set by the Ministry of Ayush, 

Govt of India.  IPR staff, clad in khadhi kurtas, participated in the mass yoga session  under the guidance of a yoga expert. 

Various asanas as well as meditation were practiced by IPR staff as part of the yoga session.  In the afternoon, an interactive 

talk on ñBenefits of Yoga, Disease free body and Stress free mind ñ and ñYoga - A Holistic Way of Lifeò by Dr. Mukeshchan-

dra Patel, was arranged in the seminar hall in which, the yoga expert explained the benefits of yoga & disease free body and 

a stress free mind.   

Images from the 4th International yoga day celebrations at IPR 
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International Yoga Day @ IPR é Cont.. 

Talk by yoga expert Dr. Mukeshchandra Patel 

Images from the 4th International yoga day celebrations at IPR 
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Training Programme On Plasma Science & Technology @ Guwahati 

The 3rd training programme in the joint IPR-NCSTC scientific outreach series ñAwareness-Cum-Training Programme On 
Plasma Science & Technology and Energy from Nuclear Fusionò NCSTC and IPR was conducted at Guwahati during 7-8 
June, 2018. 40 Physics teachers of high/senior school and junior colleges from the eastern states of Arunachal Pradesh, As-
sam, Manipur, Meghalaya, Nagaland, Orissa, Sikkim, Tripura and West Bengal attended this training programme.  The meet-
ing was held at the Regional Science Center, Khanapara, Guwahati during 7-8 June, 2018. The inauguration of the pro-
gramme was done by Dr. Ranjit Barman, Senior Scientific Officer & Head I/C of the Assam Science, Technology and Envi-
ronment Council (ASTEC) along with Shri. Basudev Mandal, Scientific Officer of Regional Science Center, Guwahati, Prof. 
Kalyal Goswami, Center Director, CPP-IPR, Sonapur and Dr. Ravi A V Kumar from IPR. The chief guest for the event was 
Plasma Physicist and founder director of CPP, Prof. S. Bujarbaruah. 

Participants of the IPR-NCSTC training programme held at Guwahati 

(L) The hands-on training area (R) hands-on training in progress 

(L) Inauguration of the programme by Dr. Ranjit Barman (R) Dr. K Goswami addressing the gathering 

(L) Interactive sessions with the trainers (R) Training in progress 



 

р Installation, Testing and Commissioning of Tariff Metering Current Transformer at 132kV IPR Substation 

The 132 kV substation at IPR hosts  4 nos. of 132 kV / 11.5 kV main step down transformers of rating ranging 31.5 MVA, 
37.5 MVA and 2 x 15 MVA and 1 no. of 132kV/22 kV step down transformer of rating 31.5 MVA. Tariff metering CTs are re-
quired at load end (IPR substation) to measure IPR power consumption. The CTs which were installed were specifically pro-
cured for metering purpose as per the specifications provided by the grid operator (UGVCL). The work covers important pro-
cedures, check points, testing formats, etc. which are required for  erection, testing and commissioning of current transform-
ers for its good performance. The Flow Chart for Erection, Testing and Commissioning of Tariff metering Current  Transform-
ers are as follows: 

 

Verification of foundation drawing and shifting of current Transformer 

to the Bay 

Placing the CT units in the bay and aligning the same. 

Erection of Jumpers/connectors and interconnection with associated 

phases of CTs 

Interface connections of CTs with IPS tube at both sides in the main 

line 

Interfacing with CRP 

Site Acceptance Tests 

Site Acceptance Tests (IS: 2705)  

¶ Insulation Resistance Test  

¶ Capacitance & Tan Delta     measurement. 

¶ Stability Test  

Final Commissioning of the Current Transformer & Clearance from 

OEM and Grid operator 

Precautions 

¶ DLA (Tan ŭ) link closed and tap cover in 

place. 

¶ Primary connections correct. 

¶ Earth connection to CT base and marshal-

ling box. 

¶ Oil is at the correct level  

¶ Set ratios 

¶ Check for single earth on any star connec-

tions. 

¶ Tightness of the secondary terminals. 

¶ Check for correctness of core allocation 

¶ Check for secondary circuit continuity as 

per scheme. 

(Top) Technical details of the CT (Below) Image of the newly installed  Current Transformer 

Particulars 132 KV CTs Ratio 
40 / 1 A (for 6000 kVA 

catered on 132 kV)  
Type  

1-Phase, Oil cooled, 

outdoor type  

Class of Accuracy  
0.2s for tariff 

metering core  
Rated burden  

05 VA for tariff metering 

core  
Insulation Level  275/650 KV for 132 KV  


