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ADITYA Upgrade : Phase-II Operation 

ADITYA-U is now compatible with both circular as well as shaped plasma operation. After installation of 
major diagnostics systems for Phase-II plasma operation, vacuum vessel baking systems have been 
installed. ADITYA-U vacuum vessel has been successfully baked up to ~ 130ÁC in subsequent baking 
cycles for the purpose of achieving lower base vacuum. The base pressure of the order of ~ 9 x 10

-9 

Torr has been achieved after solving all leaks. After all the relevant preparations, the Phase ïII plasma 
operation were resumed in ADITYA-U in February 2018 in a Graphite limiter (toroidal belt limiter) config-
uration and continued to achieve plasma parameters close to design parameters. Plasma discharge 
performance improvement along with several experiments include mainly the fuelling with Supersonic 
Molecular Beam Injection (SMBI), plasma position measurement with different techniques such as mag-
netic probes, Sine-Cosine, optical In-Out measurements and real time control of plasma position using 
Fast Feed Back Power Supply (FFPS) have been performed. In addition to that the broad hydrogen has 
puffing as well as multiple hydrogen gas puffing of different pulse width and amplitude have been intro-
duced for runaway control and density enhancement during plasma current flat-top with proper interlock 
of pulses have been regularly operated during Phase-II operation. Auxiliary heating other than Ohmic 
heating is required for heating the tokamak plasmas. Recently, Electron Cyclotron Resonance (ECR ~ 
42 GHz and ~ 150 W) wave has been successfully launched in ADITYA-U tokamak. The toroidal mag-
netic field of the order of max. 1.35 T (90% of the design value) has been operated during this experi-
ment. During Phase-II plasma operation, Plasma current of ~ 100 kA-120 kA with plasma duration of 
100-180 ms has been achieved. Booster Power supply assisted vertical field raised the plasma current 
up to 135 kA. Plasma pulse length enhancement has been performed with application of negative con-
verter power supply. The maximum Line-averaged electron density of ~ 4 x 10

19
 m

-3 
corresponding to 

central density of 6.7 x 10
19
 m

-3 
has been achieved for the first time in ADITYA-U tokamak.  The electron 

temperature of the order of 250 -300 eV has been obtained. Neon gas puff assisted radiative improved 
confinement and the experiments related to plasma shaping will be performed in near future. 

ADITYA-U Phase-II discharge showing density enhancement with sonic gas puffing.  



 

н IPR @ DAE Technology Interaction Exhibition 

The Technology Transfer and Collaboration Division of DAE (TTCD) organized an interaction programme on technologies 
developed by all the units of DAE. This event was organized by the NPCIL Nuclear Power Station at Kaiga, Uttara Karnataka 
during 26-30 August, 2018 in the sidelines of the 3rd Journalistsô Workshop in collaboration with the National Union of Jour-
nalists, (NUJ) School of Journalism organized by DAE at Kaiga Atomic Power Plant site, Karnataka during August 27ï30, 
2018. From IPR, Dr. Nirav Jamnapara, Dr. Suryakant Gupta and Dr. Ravi A V Kumar attended the event and showcased four 
of the major technologies that have been developed by IPR and is currently in use i.e, Plasma Nitriding, Plasma Pyrolysis, 
Plasma treatment of textiles and Atmospheric Pressure Plasma Jet Technology . The exhibition was inaugurated by the 
Chief Executive Officer of Uttar Kananda Zilla Panchayat,  Shri. Mohammad Roshan, IAS, in the presence of Site Director of 
Kaiga NPCIL, Shri.  Sanjay Kumar, Head of Public Awareness Department of DAE Shri. Ravi Shankar and others.  Other 
than the interaction with the journalists participating in the event, the staff and residents of the Kaiga township also visited the 
exhibition.  


