Standard Operating Procedure 

Mark3 IEC fusion reactor
Reactor Prestart
1. Connect control computer to USB port and run Labview VI

2. Verify that “Grid HV” and “Ion HV” interlock switches are in the OFF position and that switch guards are down.

3. Verify that “Backing pump”, “Turbo pump”, and “Reactor cooling” switches are in the OFF position.
4. Release SCRAM switch on reactor front panel.

5. Turn rotary power switch from OFF to BPH (baritron preheat) and wait for baritron to reach operating temperature (If equipped with temperature stabilized baritron transducer).
6. Turn rotary power switch to on.

7. Initialize Labview VI to connect to reactor control boards.
8. Close reactor core atmospheric vent valve.
9. Set Labview throttle valve control to “Manual” and 100% or set to “Auto” and enter target pressure.
10. Open roughing valve (if equipped) and turbo pump fore line valve.

11. Activate backing pump.

12. When pressure is below 100mTorr as measured on reactor core baritron of convection gauge, activate turbo pump.
Fuel loading

1. Confirm that both the deuterium supply needle valve and the deuterium fill valve are closed.

2. Confirm that dryrite in drying column remains capable of absorbing heavy water vapor from the electrolyzer (blue color not red).
3. Fill the electrolyzer reservoir in the fuel converter module with electrolyte saturated heavy water.
4. Turn on electrolyzer power.
5. Open deuterium reserve tank evacuation valve.

6. Open deuterium fill valve.

7. Open deuterium supply needle valve until a small amount of deuterium is flowing through the fuel converter unit and reserve tanks.

8. Purge tanks and fuel converter with deuterium until sufficiently clear of air.

9. Close deuterium reserve tank evacuation valve.

10. Monitor reserve pressure with tank baratron / convectron until it reaches atmospheric pressure (At this point deuterium production will stop automatically until tank pressure drops below atmospheric).

Reactor power up to standby
1. Activate reactor cooling system with front panel switch.

2. Verify grid cooling loop has reached operating temperature.

3. Activate deuterium fuel flow from manual metering valve or Labview VI.

4. Turn on ion extractor power supply front panel switch.
5. Verify ion extractor supply control is set to remote.

6. Turn on Ludlum 12 neutron detector and activate logic pulse output by setting speaker switch to on.

7. Activate neutron flux monitoring in Labview and verify connection to neutron detector counter by toggling rotary switch on Ludlum counter between “Batt” and “1000x” several times to produce output pulses.
8. Turn on Hitek 3000 ion injector HV power supply

9. Set power supply control to remote.

10. Remove grounding connection from the grid HV supply output.

11. Connect grid supply to power mains.

Reactor operation
1. Turn on ECRF drive amplifier from Labview.

2. Activate ECRF injector RF ionization from Labview VI and set RF power above minimum critical power to sustain ionization.

3. Verify RF power is absorbed in injector cavity by monitoring reflected RF power in Labview.

4. Turn on Ion HV switch enabling ion injector extractor potential supply.

5. Turn on Grid HV switch enabling acceleration potential supply.
6. Exit and close safety cage.

7. Activate remote HV enable switch.

8. Activate Grid and Ion HV supplies in Labview.

9. Adjust ion injector and grid potentials to obtain desired neutron output.
Reactor Shutdown

1. Set Grid HV and Ion HV to 0V in Labview.
2. Deactivate Grid and Ion HV supplies in Labview.

3. De-activate remote HV enable switch.

4. Shut down ECRF drive amplifier.

5. Shut down fuel flow.

6. Open and enter safety cage.
7. Turn off Grid HV switch.

8. Turn off Ion HV switch.

9. Turn off Ion HV supply.

10. Disconnect grid supply to power mains.

11. Connect grounding connection from the grid HV supply output.

12. Close deuterium fill and supply valves.

13. Shutdown turbo pump.

14. Valve off reactor core.

15.  After turbo pump has stopped, shut down backing pump and vent vacuum pumping system to atmospheric.

16. Turn rotary power switch to off and press the scram button on front panel.

17. Remove and cap heavy water tube.

Emergency Shutdown
The following actions will De-energizes HV supplies.
· Hit remote scram button at reactor control station.
· Click scram button on Labview interface.

· Open safety cage.

After any manually triggered scram due to radiation leakage or HV supply failure, all of the above should be implemented. Additionally the following actions should be preformed to ensure electrical safety:
1. Set Grid HV and Ion HV to 0V in Labview.

2. Deactivate Grid and Ion HV supplies in Labview.

3. De-activate remote HV enable switch.

4. Turn off Grid HV switch.

5. Turn off Ion HV switch.

6. Turn off Ion HV supply.

7. Disconnect grid supply to power mains.

8. Connect grounding connection from the grid HV supply output.

