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This document describes the commissioning plan for the high level RF distribution system to the HINS RFQ cavity.  This part of the HINS RF distribution system is powered by the klystron when the waveguide switch is pointing toward the “beam line” direction.  In the current configuration, the “beam line” RF distribution consists of a waveguide to 6” coaxial line transition and about 50’ of 6” coaxial line terminated in a 250 kW CW, water cooled load.  The plan is to extend this system.
This distribution system is designed to provide RF power to the beam line RFQ cavity.  The RFQ requires two RF inputs driven with equal power and opposite.  An equal power hybrid splitter provides the necessary drive signals.  The goal of this commissioning plan is to test all of the beam line RF distribution components before the RFQ itself arrives for installation and testing.  To test the RF distribution without the RFQ, the output of the hybrid splitter will be terminated.
In the new configuration, the 250 kW load will be replaced with a 6” coaxial line to 3” coaxial line adapter.  This is followed by a diagnostic directional coupler and gas barrier.  The 3” line is extended from the gas barrier to an equal power hybrid splitter.  Each splitter output has a separate diagnostic directional coupler followed by a 250 kW load.  The hybrid splitter has an isolated port that is terminated with a 125 kW load.  All of the RF components from the gas barrier to the splitter terminations can be pressurized with SF6 to keep the splitter from arcing when its load becomes reflective.
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Figure 1:  Block diagram of new configuration for testing RFQ RF distribution.

The RFQ will operate at a maximum power level of 500 kW (or 250 kW out of each leg of the splitter).  However, the RFQ will not always look like a matched load during operation, and the RF distribution system may have standing voltage waves with almost twice the amplitude of the matched voltage levels.  We would like to test the RFQ distribution at power levels greater than twice the power necessary to operate the RFQ.  This will help us insure that the system doesn’t arc during a wide range of operating scenarios.
The loads used to absorb the forward power are rated for 250 kW CW.  At the maximum duty factor and pulse rate rating of the klystron, the loads can handle about 600 kW of RF.  With two loads on the end of the splitter, the distribution system can handle about 1.2 MW of RF.  The plan for commissioning the system is to run the power up to 1.1 MW of peak power with a maximum pulse width of 3.5 ms of RF.  We will use the beam line, forward power interlocks to insure that the 1.1 MW limit is not exceeded, and we will use the beam line, reflected power interlocks to monitor the distribution line for arcing.  If the distribution line can handle the high power without arcing, we will have high confidence that the line will handle any foreseeable RFQ operating modes. 
