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Minutes of the RHIC Experiment Safety Committee meeting

October 22, 1997 and November 13, 1997

(Mechanical)                     (Electrical)

 Subject: 
 The PHENIX DC (Drift Chamber) subsystem
Present:
L. Bower, J. Durnan, A. Etkin, K. Foley, S. Kane, R. Lambiase, 

J. Levesque, Y. Makdisi, B. Miller, J. Mills, A. Pendzick, J. Throwe

Y. Akiba, D. Crook, G. David, T. Frawley,  T. Hemmick, R. Hutter, 

C. Jacobs, S Butsyk, A. Khanzadeev, I. Kotchenda, P. Kroon, M. Marx, 

J. Negrin, E. Obrien, V. Pantuev, S. Salomone, T. K. Shea,  K. Shigaki,  

W. Stokes

Introduction:

The PHENIX drift chambers are charged particle tracking detectors that reside in the magnetic field region of the Central Magnet.  Each chamber is mounted as the innermost detector on each of the PHENIX carriages. The Pad Chamber PC1 and the DC share the same mounting fixtures and gas systems.

Mechanical and structural issues:
Each drift chamber is one continuous gas volume and mechanical structure that spans a length of 2 meters along the beam axis and 40 cm deep. Welded titanium arcs and end-  beams, braced by gussets, provide the main mechanical frame. The chamber is internally divided into 20 keystone-sections, each of which is serviced by high and low voltages independently.

· Some concerns were raised regarding the use of titanium as it could become combustible. PHENIX considered using aluminum but this would have resulted in an unacceptable  amount of material. The titanium structure is specially coated and grounding points are applied.

· Stress and yield analysis including the related safety factors under static and supported conditions should be provided.

· There will be no DC welding in the PHENIX Assembly Hall.

· Installation and rigging plans to be provided and reviewed separately.

Wire planes under tension run along the beam axis in addition to stereo planes running at +/- 15 degrees. The wire planes (Cu-Be and gold plated tungsten) are strung into nets, which are then grouped into cages that contain sense (signal anode, at 0 V), field (at -2,600 V), gate (-1,600 V), guard (-900 V), and cathode (-4,500 V) wires.  The cages are then assembled into the titanium frame of the chamber.

· The cages are mounted using 3 M-6 bronze bolts, while the corner bolts are titanium. Is there a problem with material compatibility?

A 15 degree azimuth and full length prototype was constructed and has been undergoing testing at SUNY Stony Brook.

· The chambers reside in a magnetic field of 1 Tesla. What are the resulting magnetic forces should the field collapse?

Gas volume and seal:
The chamber gas volume is approximately 3 cubic meters filled with a 50/50 argon-ethane mixture. The windows are single piece, seamless, 5 mil Cu-clad Kapton. Aluminized Mylar is also under consideration.  The window is clamped down using a titanium bracket secured with pairs of bolts at 125 mm intervals against a wide rubber gasket to establish a gas seal.  The bolts in each pair are 25 mm apart. The high voltage feed is through custom designed Russian made round rubber plugs. The signal wires terminate on VW1 rated ribbon cables and exit the gas volume through slots with oval rubber plugs forming the gas seal.

· Similar designs were tested on the prototype chamber with no leaks detected at the level of 2.10 -5 cc/min and normal operating gas pressure of .06 ( of water.

· The plugs passed the HV breakdown tests, and pressure tests up to 2 ( of water.

· The plug material does not deteriorate in the presence of ethane. They were tested with hexane liquid, a material that is chemically similar to ethane.

· Require documentation of the plug material. 

· What force is needed to pull the plugs out? Is there any creep?

· Kevlar strings will be used on the inside and outside of the windows to minimize bowing. The design will be tested to determine the amount of bowing and what gas pressures can the windows withstand. The effect of window bowing on neighboring detectors needs to be assessed.  

· The results of leak and pressure tests to 2 ( of water on the actual chamber should be presented to the committee. 

· Engineering drawings of the window seals and rubber gasket and clamps should be presented to the committee. 

The gas mixing system is in the design stages. The anticipated flow rates are 5 l/min for normal operations and 20 l/min during purge and flushing operations. The chambers will have a 10% collapsible buffer volume to guard against changes in atmospheric pressures.

Flammable gas monitoring inside the chamber and in the vicinity are planned.

· The gas system will be reviewed separately.

· The gas monitoring (in the FEE cards area) and interlocks will be reviewed as part of the PHENIX Integration.

Electrical:

The Drift chamber is supplied by the following high voltages:

-2,600 V,-1,600 V, -900 V, and-4,500 V respectively.  The high voltage power supplies will be LeCroy 1471 (0-5,000V) using SHV connectors, and LeCroy 1469 (0-3,500 V) using the LeCroy Blue 8-spigot connector. 

The high voltages are sent on Sil-Koat 8-plet cables to high voltage cross patches that use the an AMP multi-pin connector.  As this connector will carry a maximum of 4500 volts, it was tested by the Stony Brook group to 10000 Volts. The test included biasing each pin to that voltage while holding the rest at ground potential. The current drawn was less than 25 nA and no discharges were observed in a ½ hour duration.

· The cross patch panel is not designed yet and should be reviewed.

The high voltage is then routed through a home-built keystone distributor and RC cards. 

· The keystone was not fabricated and tested yet and should be reviewed.

The RC cards with coated surface mounted components were tested in 80% humidity conditions to the required (2*V + 1000) volts corresponding to 10,000 V on the cathode and the maximum 6200 V of the three other voltages, with the resistors mounted on board but the capacitors removed as the latter are not designed to withstand such voltages. No discharges were observed and the drawn currents were less than 15 nA.

Low Voltage is provided from a single 48 V supply on twisted pair 2A CL-2 rated cables to DC to DC converters that reside inside each keystone. The operating voltages are +/- 5 Volts at 10 A each and a third 5 V at 20 A. The cable plant and routing are yet to be designed. All cables will be separately fused.  

· The cabling should be reviewed as part of PHENIX Integration.

· An overall grounding plan needs to be presented and reviewed.

· The low voltage supplies will be reviewed as part of PHENIX Integration.

Cooling:
The anticipated power dissipation per keystone is 100 Watts which amounts to a total of 4000 Watts per chamber.

The cooling plan has yet to be finalized and centers around the TMC chip which is the major power consumer.  Calculations show that using a  Flourinert bag (acceptable from fire safety) and only heat conduction, a temperature rise of 13 degrees C is attained. Another plan calls for cooling the shield plate with water flowing at a rate of 25 ml/sec.

· The gas monitoring (in the FEE cards area) and interlocks to high and low voltages as well as to other detector systems will be reviewed as part of the PHENIX Integration.
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