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In 2005 - 2006, the main circuit of ohmic field magnet has been modified and tested. Continuously, better results from Electron Cyclotron wave Current Startup (ECCS) experiment, longer non-inductive plasma current, have been obtained too.
By adding a turn-off circuit to the switch of the ohmic field main circuit, three Silicon Controlled Rectifiers (SCR) connected in parallel, will be turned off. Then the current in coil is discharge to fly-wheel diode branch with a 0.1  connected in series. The ohmic field decays at a smaller L/R time constant of 6ms than 30ms before modification. The test discharge of modified power supply is assisted by a 2.45GHz/1kW microwave pre-ionization for lower breakdown loop voltage. Results of the test showed the further modification is necessary for suitable ramp up rate of plasma current.
In the preliminary experiments, 2.45GHz/60kW ECW on SUNIST can only startup a spike current with very short time duration (500A/0.3ms). The lack of density control was one of the reasons supposed to be responsible for the spike current driven. This year, we have taken most efforts to reduce background gas pressure and improve wall condition. First, a CRYO-PLEX 8LP high vacuum cryogenic pump was installed in SUNIST, lowering the background pressure from greater than 1×10-4 Pa to 5-8×10-5 Pa when operating with discharges. Second, the gas puffing valve was moved to the top of the device, direct to the vacuum chamber without long-slim-pipe, results in a notable shortening of puffing pulse from 8ms to 2ms and gas-filling latency from 30ms to 3ms. Third, the chamber wall was siliconized through a 30 minutes SiH4+He dc glow discharge. The duration of ECCS current has been promoted to 2ms. 
There’re possibilities for improving ECCS results still. The microwave was badly coupled to the plasmas until now. Large ratio of microwave power was reflected after production of plasma current and the ECCS current is decreasing from the start peak rapidly. This situation made us difficult to analyze the effect of electrode assistant discharge to ECCS current. So, reform of the microwave launch system will be the next step of SUNIST ECCD program.
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