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I.
Introduction
Sulfur Hexafluoride (SF6) will be used for two purposes as part of the HINS program:

individual component testing in the RF Test Facility (325 MHz Test Cage) and to fill components in a part of the permanently installed RF transmission line. This part of the transmission line supplies power to the RFQ.
SF6 will fill the RF coaxial power line and vector modulator components comprising the east-west section of the RF line, approximately 20 feet in length, between the RFQ and the southernmost end of the 6″ coaxial RF power line (later to be replaced by waveguide). Total SF6 volume shall be less than 4 cu. ft. It is expected that this volume will be released and re-filled fewer than ten times during the several year life of the HINS program. 

In the case of individual component testing, the details of the assembly will vary. The total volume of SF6 shall not exceed 2 cu. ft. It is expected that there will be fewer than 20 fills and releases of this volume during the lifetime of the HINS program.

II.
System Details
The RF coaxial power line to the RFQ (permanent installation) is shown in Figure 1. SF6 is present in all components starting from gas barrier B to the RFQ. Note that in the current configuration that there are two separate volumes due to gas barrier A. The total volume is estimated to be 3.2 cu. fit.
One example of a test assembly – for the 6″ vector modulator, is shown in Figure 2.

The assembly is located in the 325 MHz Test age and consists of a 6″ quadrature hybrid, two 3⅛″  phase shifters, and a 50Ω load, along with various other generic coaxial components. Here, SF6 is present in every component downstream of the gas barrier. The total volume is 1.7 cu ft.
III.
Safety Hazards

SF6 is colorless, odorless and nonflammable (MSDS on file). SF6 in gas state has negligible effect on eyes and skin, but imposes an ODH hazard. If arcing has occurred it may also contain decomposition by-products such as: SF4, HS2, SO2, S2F2, SOF2, and HF. 

SF6 is a potent greenhouse gas; releases should be minimized.
IV.
Safety Precautions

Warning labels regarding the characteristics and proper venting of SF6 shall be placed on the assemblies. 

V.
Usage Areas 

SF6 will be used in part of the permanently installed RF transmission line to the RFQ,
and in individual component testing in the 325 MHz Test Cage.
SF6 use is not allowed for any purpose in the Cavity Test Cave, so as to avoid ODH concerns.

VI.
Volume

For the permanently installed RF transmission line to the RFQ, total SF6 volume shall not exceed 4 cu. ft.

For testing of individual RF components, total SF6 volume shall not exceed 2 cu. ft.
VII.
Leak Testing

Before filling with SF6, components or assemblies shall be low pressure tested with nitrogen to verify that there are no leaks that would lead to unintended release of significant amounts of SF6. 
VIII.
Venting

Whenever SF6 is vented, or any components are unbolted or removed, the area should be ventilated with a fan. A fan should also be in place during SF6 filling in case of any unknown leaks or possible over pressurization, which could cause the relief valve to vent.
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Figure 1: HINS RFQ SF6 System – Permanently installed
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Figure 2: HINS 6″ vector modulator test assembly in 325 MHz Test Cage
