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Minutes of the RHIC Experiment Safety Committee

September 25, 1997 and November 5, 1997

Subject:
PHENIX PbSc and PbG electromagnetic calorimeters electrical and electronics, 

and special mechanical review for the lead glass calorimeter.

Present:
L. Bower, J. Durnan, D. Beavis, A. Etkin, P. K. Feng, K. Foley, W. Guryn, S. Kane, 

R. Lambiase J. Levesque, Y. Makdisi, J. Mills, B. Miller, S. Musolino, A. Pendzick 

J. Throwe

T. Awes, G. David, C. Jacobs, E. Kistenev, P. Kroon, M. Marx, A. Tnogradou, 

T. K. Shea, Y. Sibiziak, K. Shigaki, S. White, W. Stokes.
Introduction

The electrical systems for both electromagnetic calorimeters involve low and high voltage distribution systems. These primarily inside enclosures with locked doors.  The lead glass calorimeter was reviewed for special mechanical considerations.

High Voltage

The high voltage for the PbSc calorimeter is supplied using standard HV (RG58) and SHV-type HV connectors on the detector side (this represents a change from the original proposal of using bulkhead AMP connectors). The cables and connectors are rated to 5 kV. The required voltage is approximately 1700 Volts. The high voltage is supplied from a LeCroy supply with a limit of 12 mA per channel that is distributed over 48 photomultiplier tube bases.

The PbSc high voltage line is split into two, each supplies 12 daisy chained photomultiplier tube bases that are 4 to each FR-4 card.

· The 12 mA current is potentially too high. Mitigation is provided through current limiting trip points. All tube bases are enclosed. Procedures and check off lists will be utilized.

The PbG calorimeter modules use a Cockroft Walton base supplied at 55 Volts which then provides the high voltage at a maximum limit of 2250 volts. The photomultiplier tubes will require between 1400 to 1900 volts. Another 5 Volts supply drives the control and feedback-on-base electronics. The voltages are supplied from a VME controlled crate over a 40 m long cable. The supplies will be interlocked 

(see below). In case of a shutdown, the system will require direct intervention to bring the voltages up slowly.

· All high current busses on the VME crate will be covered.

· All input lines will be fused at 1 amp. It was recommended that the 55 volt line be broken into two lines each of which is to be fused to stay under the 55 Watt level.

· The cable and associated connector are French made. Require flame and tray ratings. 

· The bases are current limited to a 7 mA fault at the high voltage side.

Inside the enclosure, the power is distributed to repeater boxes using 3M latch connectors and ten 10 ft long 16-gauge polyolefin (?) cable (acceptable to Levesque).  

The anticipated power dissipation of the bases per channel is 0.4 mW for PbSC and 10 mW at 5 volts and 65 mW for PbG respectively.

· Interlocked smoke detection and temperature sensing (threshold set to 60 oC) will be required inside all electromagnetic sectors to trip all power.
· As exposed high voltages are expected inside the electromagnetic sector enclosures, the doors will be interlocked to trip all HV upon opening. There are no plans to access the inside of the detectors with high voltage on.
The PbSC high voltage line is split into two and supplies 24 daisy chained phototube bases that are 4 to each FR-4 card. The cards, designed to the specification of 1 kV/mm for uncoated boards, have been subjected to destructive tests, fully stuffed, up to 3.5 kV without any current leakage or sparking. Long term tests were also carried out.

· It is recommended that the boards are stripped of the capacitors and retested to twice the operating voltage plus 1000 volts.

· All high voltage cabling inside the enclosure is VW-1 rated and was tested to 6 kV. All cabling will be pre-tested and components will be subjected to a burn in period prior to use.

A short between a high voltage and signal cables will not result in a connection to metal ground. 

The phototube signals are fed to the FEE (front end electronics cards that are internally mounted. These in turn are optically isolated via fiber optics to the outside world readout. Monitoring is carried out through a similar arrangement.

The high voltage supplies are grounded via 100 ohms to the outside metal box. The system is grounded to an acceptable point ground on the outside.

MSDS and specification sheets were provided for all components.

Low Voltage

Low voltage will be supplied to the bottom of the sector from special crates, 18 cards per sector, using parallel paths of  10 and 12-gauge wire (rated at 20 Amps) to the bulk head Amp 206837-1 connectors inside the enclosures. Each line is split 1:3 using fused termination blocks to provide current (15 amp maximum at +5V) to individual FEE crates mounted inside the enclosure.

· The committee recommends that the high and low voltage connectors be different (satisfied as the HV connectors are now SHV, above).

· The current rating of the AMP connector was not available.

Internally, the low power distribution is done using BNL stock Universal Terminal Block UK and 10-gauge wiring. This was acceptable. 

110 AC voltage

AC voltage will be supplied to cooling fans on the inside of the enclosures. All wiring will be done following NEC code.

Laser Calibration

· The laser system is a class IV laser that is currently employed in the physics department. The location and distribution were not defined at review time. This will be reviewed separately at a later date. 

PbG Calorimeter mechanical issues

The lead glass calorimeter is built from arrays of individual blocks (40x40x400 mm3) that are stacked into sectors each occupying 192 super modules (16 wide x 12 high) with 24 Pbglass elements each. The super module forms one mechanical assembly. Rubber inserts (1/2 mm thick before compression) are used in order to increase the frictional force.  These units are housed inside the same mechanical frames as the lead scintillator calorimeters. 

· Seismic concerns need to be addressed regarding the stacking of the super modules.

· All lifting fixtures will have to be tested and certified. Installation procedures will be reviewed separately.

As noted above, the power dissipation per channel will be cooled using airflow the design will be provided later.

 Calibration and monitoring

Each super module is outfitted with a set of 3 LEDs supplied by a photodiode and preamplifiers that are viewed by the 24 PbGalss units. These are housed inside a polystyrol dome and fed by Twist-N-Flat and RG174 cable bundles that provide the required and fused +/- 12 volts at 35 and 25 mA respectively. These domes along with the cables were considered ignition sources. The proximity to the TOF system heightened the concern. A subcommittee of Levesque, Makdisi, Monahan, Jacobs, White and Awes visited the proposed sectors on December 10, 1997 to seek alternate solutions. The decision was to mitigate the situation by tightly bundling the cables, sealing the area and purging with N2 gas. This was acceptable to all parties.
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