VME Rack Interlock Design Requirements			10/10/97  RLS



Thermometry

	purpose:  to trip rack power in case of general overheating

	one sensor above each crate for fastest response and redundancy

	sensors will be standard Class B 100 ohm platinum resistors 

	The shape of RTD to be determined.

air flow switch

	purpose:  to prove that the fan is running

	use an Effector flow switch that was successful in the beam line power supplies.

	A model SLG23CEEAKOG((SL5105)) to be tested in the prototype.	

	Efector, 800-955-5636.

drip detector

	purpose:  alarm on leaks big enough to form droplets. 

	An existing board design will be used based on the Dzero/RD design.  Testing has shown adequate sensitivity to a single drop of water.

	Location should be under connections or where air flow direction changes from down to up.

AC power on indication

	purpose:  to know when AC power is on, usually when the breaker is closed.

	A relay will be installed on the AC power supply line after the rack breaker.

smoke detector

	purpose:  to trip rack power in case of local overheating or small component failure

	redundant wiring will be used both to the PLC and to the shunt trip.

	Get a recommendation from Barnes.

Water Shutoff valve

	Each rack will be equipped with a solenoid valve.

	It will be a slow closing model to eliminate surge.

power supply permit

	A discrete 24 VDC PLC output signal will permit rack AC power.  

Interlock logic

	The general intent of the interlocks is to shut off the power supplies in case of overheating and to protect the crates against cooling system failure.

	Since each rack will have a breaker that trips on these failures, it will be manually reset.  The PLC will reset automatically.



General:

	Wiring will be pulled to empty racks but not terminated.

�

Interlock Description						

When the AC power permit is false, then the rack AC breaker opens.  It is manually reset.



High temperatures, drip detector and smoke detector must all be good to enable the AC power.



During normal operation, air flow must also be good to enable rack power.  When the rack power is off, the fan stops.  To allow rack startup, the air flow trip is bypassed when the rack power is off and for an interval after it is started.



The water solenoid valve is normally open.  It is closed if there is a drip detection.  It is reset with the main AC breaker.  There is a software switch that allows the water valve to be closed manually.



A first out indicator will be reset after the rack power has been turned on for 30 seconds.



A sensor fault will be used on the temperature and drip sensor inputs to denote a sensor failure.  This is only a warning. 



The ten adjacent racks on the second floor will all trip if any one of them has a fault.



�

Wiring integrity and switch contacts

Thermometry

	A shorted sensor will indicate low temperature and will be alarmed.

	An open sensor will indicate high temperature and will trip the rack power.

air flow switch

	A closed circuit is the normal operating condition.

An open circuit will trip the rack power.

drip detector

An open circuit will increase the reading and will be alarmed.

A shorted sensor will indicate moisture present and will trip rack power.

AC power on indication

An open circuit is the normal operating condition.

An closed circuit is the off position.

smoke detector

An open circuit will trip rack power

A closed circuit is the normal operating condition.

Water Shutoff valve

The valve will open on loss of signal.

power supply permit

	The power will be tripped on loss of signal.

�Cost and Effort for 44 racks

Thermometry

Sensors cost $25 each

	88 sensors needed, total $2200

	RTM I/O cost: 4 modules available, 2 more modules needed, cost is $3120

air flow switch

$130.2 per switch

44 switches needed, total $5700

SDM I/O cost: 4 modules available, 3 needed, cost $2520

drip detector

boards cost $3, total $130

resistor installation effort 4/hour, 11 hours

VIM I/O cost 3 available, no cost

AC power on indication

relay plus base costs $21

44 relays needed, total $924

SDM I/O cost with air flow switch

smoke detector

existing smoke detectors operable, but not rated for velocity.  Cost $47 each

total cost $2100

relays and base costs $20 each, total $880

A closed circuit is the normal operating condition.

SDM I/O cost with air flow switch

Water Shutoff valve

valves cost $187 each, for 44 total is $8200

relay and bases cost $21, total $924

SDM I/O cost with air flow switch

power supply permit

	The relay and base cost $20

	44 relays needed, total $924

SDM I/O cost with air flow switch



I/O cables $5100

Terminal Blocks $2000

Wiring @ 4 devices/hour  100 manhours

Install terminal blocks and support in racks, 40 hours

ACM module, $4560

APACS enclosure, racks, cables, etc. $5000

add 10% for extra racks and spare parts

APACS programming time 40 hours

FIX pictures and data base, 80 hours



Total purchased cost $53k

Total engineering effort 1.5 manweeks

Total technician effort  11 manweeks





�Rack Cooling Interlocks			10/31/97



Group Discussions



Limited to First and Second Floor Water Cooled Racks



Goals:

Protect the electronics against overheating.

Protect the electronics from water leaks.

Interlocks must be very reliable.  

False trips must be avoided.



Devices

Thermometry

Air Flow Switch

Drip Detector

AC Power On Indication

Smoke Detector

Water Shutoff Valve

Power Supply Permit



Interlock Description



Wiring Integrity and Switch Contacts



�

Purchased Cost $53k



Engineering Effort  1.5 manweeks



Technician Effort  11 manweeks



Completion by March 

			



                                                  	      �








