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Minutes of the RHIC Experiment Safety Committee meeting

April 2, 1998

Subject:
The STAR SVT Electrical
Present:
L. Bower, D. Beavis, A. Etkin, P. K. Feng, K. Foley, J. Levesque, Y. Makdisi, 

W. McGahern, B. Miller, S. Musolino



R. Jared, M. LeVine, W. Leonhardt, R. Minor, J. Wright

Introduction:
The STAR SVT is the innermost detector surrounding the beam pipe. The detector is primarily composed of Silicon Drift Detector wafers connected to preamplifier/shaper hybrids on beryllia substrates supported on a beryllium structure. The SVT is a three layer barrel. A fourth layer of Silicon Strip Detector, in the design stage, will be added later. Its electronics and electrical systems are not identical to what is being presented and will be reviewed separately.

It is anticipated that the SVT will be retracted or simply not installed when baking the beryllium beam pipe or when the detector is being rolled in or out of the collision hall.

Electrical Systems:
Mounted at the end of each ladder, are high voltage interface and transition boards  made of FR4. The transition cards receive the clock timing signal and contain the resistor high voltage dividers. Cables connect the transition boards to the high voltage interface cards and to the ladder flex circuits.  The transition cards are also connected via cables to the RDO (read out) cards that are mounted on the cone edge at the TPC wheel inside the magnet end cap.  The RDO modules are water cooled with temperature interlocks provided.

All high voltage and low voltage power supplies and the support electronics are mounted inside  closed racks that are water cooled with temperature or thermal interlocks and P2 breakers. These racks which are positioned on the platforms were reviewed earlier. There are no exposed high current busses.

The high voltage at 1500 volts operates at 5 mA with a maximum of 9 mA limit from a modified Lecroy 1458 power supply. The high voltage is supplied on SHV connectors and RG59 cables on the outside of the detector and is interlocked.

· As these current limits are borderline class A, the group offered to treat this supply as a class B condition.

· The committee suggests that all power supplies be tested to assure compliance with the 9 mA current limit.

· The Reynolds  Type L or RG174 HV cables used between the transition boards and the detector should be tested to 2 * V + 1000 Volts or 4000 Vdc for 1 minute.

Cable types and ratings were presented.  Clarification of ratings for the DC power cables of the same types previously approved for the TPC was requested. Additional support data was also requested for the Teflon cables from Intercon and Reynolds.

· Specifications from the manufacturer will be provided for these cables.

The low voltage is supplied at 8 V and 20 A with individually fused outputs. These are also interlocked. Polyfusing may be used at 5 A which will limit to 9 A. The 4 Molex connectors will carry 5 A each are rated to 9 A. Equivalent slow blow fuses may be substituted for the polyswitches where convenient.

The 6 ft long cables will be tightly bundled. Combustibility is an issue here due to the proximity to the beryllium beam pipe and difficulty of access.

· 4 paralleled 30 AWG cables inside will be fused to 2 A. The cable rating at 80 degrees C with de-rating due to bundling is close to a safe limit if all but one of the conductors were broken. Calculations are needed to show the expected temperature and the resulting ampacity under this fault condition.

· The grounding is a single point to the STAR ground and possibly to the magnet steel. The low voltage supplies are grounded through 1000 ohm resistors. The high voltage supplies through 100 ohms and Zener diodes in parallel.

The proximity to the TPC resistor divider chain is a concern. HV standoffs will be needed. A maximum gradient of 5 kV/cm in dry air is anticipated at the flat cylindrical edge of the cone. Proper solutions are being sought including aluminized mylar or aluminized Kapton wrapping around the SVT cone and cables.

· STAR management should arrange for the analysis and testing. It was not clear whether the SVT or the TPC should bear the primary responsibility for the testing.  

· Testing should be done at conditions other than full dry air to examine the worst case scenario.

· Wrapping cables with Kapton may exacerbate fire spread issues. Thus the HV standoff solution should take this into account.

· The routing should assure that the TPC high voltage divider cannot come in contact with a surface that may be touched.

· The Kapton wrap around the SVT will be grounded.

Cooling:
The racks are water cooled as described in an earlier review. The SVT is cooled by both a sealed water system with negative pressure, and air. Tracetek detectors will be employed to locate any possible water leaks. These are also interlocked and monitored. The RDO modules also have temperature interlocks. Thermal switches will be used. These were tested in magnetic fields with no adverse effects.

· Need to calculate the maximum temperature the RDO cards will reach with loss of cooling.  The test covers the double failure of the interlocks and cooling system.
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