SAFETY SYSTEMS AND PROCEDURES

Fusing


Fusing of power supplies and crates is described in the DC Power Distribution section.

Power Supply Procedures

Power supply current and voltage limits are set according to a procedure outlined in APPENDIX A.

Rack Turn On Procedure.


Racks are energized according to the procedure given in APPENDIX A.

Power Supply Covers

The racks are enclosed for normal operations.  In the event that the rack is powered with panels removed (e.g., for debugging), the power supply output connections on the MASTER and MINDER power supplies are shielded from accidental contact by plastic covers.  The VME Timing crate power supply and crate backplane are shielded by a single cover.  

Rack Protection System and Rack AC Power Distribution


A Rack Protection System (RPS) consisting of a controller, sensors, and an AC Relay, control AC power distribution to each rack, with the exception of the timing and DAQ racks. 

RPS Controller:



The RPS Controller, based on the Byra 8884 (http://www.bira.com/cat/rps.htm),  uses input from rack status sensors to control a permit for the rack AC Relay. The controller is a commercial product, but modified by the manufacturer for the specific application required by MINOS.  Further modifications have been made by MINOS to bypass the internal switcher DC power supply with an external linear supply (APPENDIX B,APPENDIX C).  

Remote Sensing:




The RPS Controller has an Ethernet interface that allows remote sensing of its Warning and Alarm conditions.

AC Relay:




All power to the rack, other than that used to power the RPS Controller, is provided through the Byra model 8880-208/120 AC Relay.  There are two independent circuits: a 120V 5-20P Input feeds two 5-20R outputs via a 20 A circuit breaker, and a 208V input feeds 1 (MASTER) or 2 (MINDER) 208 V L6-20R outputs.   The outputs are only energized when a permit is supplied by the RPS Controller.  The Timing system rack does not use an RPS or AC relay.

Sensors:




The following sensors are required to be in normal state for the RPS controller to issue the AC Relay Permit:

· Smoke Detectors (System Sensor model 1412) (1 per MASTER Crate, 1 per Light Injection Box, 1 per MINDER Crate, 2 per HV Rack) 

· Air Flow/Temperature/Humidity (AFTH).

· Drip sensor below the plumbing.

 A fan speed monitor causes a warning condition in the RPS controller, which does not affect the AC Relay Permit.  

The smoke detector and AFTH are active, operating at +12 and +/-12 V, respectively.  The RPS controller senses the resistance of the fan failure circuit.  
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RPS SYSTEM LOGIC / AC POWER DISTRIBUTION SKETCH
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Fan Trays:




Both MASTER and MINDER crates are air cooled with fan trays supplied by MINOS.  Both are described in more detail below.

MINDER FAN TRAY:

OVERVIEW

The ND fan packs consist of five 5 1/2 inch diameter fans (EBM W2E142-BB05-87). Each fan is powered by 115 volt AC and includes circuitry to sense the fan RPM. A small circuit board (SmartFan TachScan-9 Board Model 030M92010) senses a voltage level that toggles with each fan revolution.  After the first 10 seconds of operation of the fan pack, a status condition will default to fail unless all fans rotate at a speed of at least 2000 RPM.  Since the TachScan-9 board is designed to monitor up to 9 fans, the tachometer output from several fans is jumpered to other inputs on the board. The status condition is indicated via a front panel bicolor LED, with red for fail and green for normal.  The status condition is also sensed as a resistance by the Rack Protection System controller, as a low resistance for normal (approximately 80 ohms) and open for fail.  This is sensed via a FET in the RPS controller, with current from the RPS supplies limited by 100k resistors.

To power both the TachScan board, via a Zetex voltage regulator (ZR78L06GTA 6V 200mA) and the sense circuitry on the fans, a 15V DC Power Supply (Polytron Devices #P34-1T) is used. The AC power to the fan is fused (3 amp) and grounded to the fan pack frame. The AC is split to two paths: one to power the fans, the other to supply power to the DC PS.  A sketch of the fan pack wiring is shown in Figure 1.

Wiring Details

(See Figure 1)

Input AC Power cord (up to fuse and power splitter): 14  AWG

Input AC fuse rating: 3 amps

Fan AC daisy chain cable (from AC power splitter to fans): 18 AWG

Fan sense cable to Tach board: 24 AWG

Cable from power splitter to DC PS input: 18 AWG

Cable from DC PS output to Zetex voltage regulator input: 18 AWG

Cable from  Zetex voltage regulator output to power input on Tach board: 18 AWG

Cable from Tach board to slow control sense connector on rear of fan pack: 22 AWG 

Cable from Tach board sense to LED indicator on front panel: 22 AWG


  Figure 1: Schematic of Near Detector Fan Pack Wiring and Layout

MASTER FAN TRAY:

The MASTER fan trays are similar in function to the MINDER fan trays, including the fan failure circuitry.  The following figures include sketches of the AC and DC Power, and signal distribution, in the MASTER fan packs.
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Figure 2: Sketch of the MASTER Fan Pack, with AC, DC, and Signal distribution.
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Figure 3: Detail sketch of the TachScan-9 fan failure board, and connections.
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