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Minutes of the RHIC Experiment Safety Committee

September 24, 1998

Subject:
The PHENIX Low Voltage Power supplies and Racks
Present:
D. Beavis, W. Christie, A. Etkin, P. K. Feng, Y. Makdisi, W. McGahern, B. Miller, 

S. Musolino, A. Pendzick, 

S. Boose, P. Gianotti, J. Haggerty, T. K. Shea, 

The Supplies

The PHENIX Low Voltage (+/-5 V) power supplies come in two flavors, low power @ 50 W and high power @ 600 W per channel respectively. They are housed in 6U VME crates and are on plug-in boards. 

These are supplied from Vicor AC-DC converters at 3KW and 5KW at +/- 150 volts wrt neutral respectively. The back planes of the crates are inaccessible as they are closed by a solid aluminum plate.

Each crate is monitored by a PLC based system per crate and provides per channel: AC power OK, DC voltage OK signal, and channel ON/OFF control and status. The Vicor modules are also remotely monitored w/ AC and Bus OK signals. Locally the module front carries the same indicators in addition to an “energized” indicator. The monitoring system cycles through the channels and reports the worst temperature condition with an output of 100 mV/Deg C.  Both Vicor modules have stored energy of less than 1 joule and mylar insulation on the back of the PC boards which are made of FR4. Module slots are keyed to prevent wrong insertion.

Over voltage protection is provided at 25% above the required setting. An over current condition (@ 125%) results in a voltage drop to zero. A restart can automatically occur if the cause is alleviated. Over temperature is set at 85 degrees C. The experiment will keep internal records on each channel limits.

· The “energized” light is considered unacceptable, it should be augmented with a test jack.

· The module front should be labeled 300 Volts and instructions should include the expected wait time to de-energize which could be as long as 2 minutes.

· Circuit diagrams were provided including all fusing. The SEAPPM guidelines will be used for power cable color coding. All cable gauges presented were consistent with their intended applications.

It was deemed acceptable to use the BNL stock PVC-95C cable which is VW-1 rated to 1000 V as it will be inside the crates and racks. The bulk and DIN connectors that were presented were also acceptable. 

· Several questions regarding fusing: What happens to the output voltage should one of the 20A fuses blow? A better understanding of the voltage detection circuitry is needed specially if a fault occurs in the rectifier bridges. Does the circuitry depend on the +/- voltage symmetry?

· On the Low Voltage Low Power units, it was decided to add a second 0.5A-250 V DC fuse. 

The Racks

These are standard PHENIX closed racks. Each will contain 3 power supply crates and their individual heat exchangers and fans, in addition to the rack PLC system. The racks are inerted with compressed air, should a problem arise, a parallel supply will inert with nitrogen gas.

· This is a variation on the earlier scheme that uses nitrogen only. The committee requires concurrence from BNL fire safety.

Cc:
L. DeBobes

D. Lowenstein

T. Ludlam

M. Murtagh

S. Ozaki

File

