HINS 325 MHz Cavity Test Cave CW Operations
September 16, 2010

Jim Steimel

Version 1.0

I. Version Summary
Version 1.0 – Original Document.
II. Purpose and Scope
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The purpose of this document is to describe the specific procedures used to safely and effectively route CW RF power into the HINS 325 MHz Cavity Test Cave.   This document does not cover high power, pulsed RF operation of the cavities.
The RF power for CW testing is provided by a 200-400W maximum power CW RF amplifier.  The output of this amplifier drives a flexible, coaxial RF cable that enters the cave.  This cable is connected to a series of diagnostic couplers and a circulator before entering a RF switch.  This switch acts as part of the personnel interlock system to prevent hazardous x-rays when making a test cave access.  The output of the switch drives the superconducting cavity in the cryostat.  This document assumes that the CW signal from the switch is connected to an appropriate cavity, or the cable is connected to a suitable matched power termination.
III. Qualifications

The training requirements for operating the CW RF amplifier to the cavity test cave are:

· Radiological Worker

· O.D.H. Training

· Test Cave Search and Secure

· HINS 325 MHz Cavity Test Cave CW Operations (this document)
These are also the training requirements for checking out the test cave access key, the test cave search and secure key, and the CW amplifier permit key.
IV. Test Cave Configuration

For most operations, the output of the CW RF switch will be connected to a single cavity or cryostat.  It is also valid to split the signal after the CW RF switch to drive multiple cavities.  CW RF and high power pulsed operations can occur simultaneously in the test cave, but no single load will be powered by both systems simultaneously.  Operation into any RF cavity requires the existence of an appropriate cavity test plan.  It is the responsibility of the operator to insure that the operating limits specified by the cavity test plan are not exceeded and that the appropriate cavity interlocks are active.
V. Switch Settings and Safety System Interlocks

The following conditions MUST be met for the safety system to allow CW RF to the cavity test cave:

· Test cave is search and secured.

· Test cave safety system interlock chassis is enabled.

· The CW amplifier permit is enabled.

Without all of the above conditions being met simultaneously, the CW RF path to the cave will be blocked by the CW RF switch and the CW amplifier will be disabled.
VI. Procedure for Directing CW RF Power to Test Cave
A. Notify affected area personnel of your plan to enter the HINS cavity test cave.  If the klystron RF permit is enabled (with the red key), the klystron operator must be notified about the cave operations.  This is important to insure that any pulsed power operations are not accidentally disrupted.  
B. Enter the cavity test cave and inspect the RF connections.
1. Note if the CW RF power line is connected to any cavities.  Connection to a cavity requires the existence of a cavity test procedure before RF power can be run to the cave.
2. If there are any open RF connections, resolve the problem before continuing.  (See “Test Cave Configuration” above.)
C. Search and secure the cavity test cave.
D. Insert the cavity test cave enter key into the test cave rack mount safety system module located in rack PD-R6.  Turn key to enable permit.
E. Insert CW RF amplifier permit key into the rack mount permit module located in the RF amplifier rack.  Turn key to enable permit.
F. Set the CW RF power switch to direct power to the test cavity.  The switch is controlled through the ACNET variable H:R2CWSW.
G. Run the LLRF program.
1. Verify that the LLRF output is configured to drive the CW amplifier.
2. Run the program HINS_LLRF_CW_USER.exe.  The local LLRF computer has a desktop shortcut to the program.
3.
Select the node name “MESLRF”.
4.
Control the RF drive amplitude with the “High Amplitude” control on the program front panel.  Monitor the cavity readbacks to insure that operating values are within the limits set by the cavity test plan.
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Figure 2:  HINS LLRF Application Front Panel.
VII. Power Down and Test Cave Access Procedure
A. Turn off LLRF drive.
1.
Set “High Amplitude” to zero.
2.
Press the “Quit” button on the LLRF application.
3.
Close the LLRF program.
B. Set the RF switch to the RF off position.
C. Remove the key from the CW RF amplifier permit module.
D. Remove the cavity test cave enter key from the safety system module and enter test cave.
Figure � SEQ Figure \* ARABIC �1�:  Block diagram of HINS CW RF distribution for a superconducting cavity in the test cave.








