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The following is a description of the T962 ODH system for the MINOS Hall.
ODH Chassis

There is one ODH chassis, an MSA ULTIMAX3, shown in the electrical schematic 9219.000-EE-444987.  Information about this model  is in the file ODH-Chassis-datasheet.pdf.  This chassis monitors two oxygen sensors described below.  Either oxygen sensor will cause all of the alarm outputs.  The ULTIMA X3 will be mounted in the MINOS hall, within 1 foot of the floor near the T962 Cryostat Support Stand.
LED display
An LED display shows current oxygen levels and alarm status.
Alarm Output Switch  #1
This  will trip  at oxygen concentration 19.5% or less.  This output will cause:


ODH Mixing Fan EF-10 to turn on


ODH Mixing Fan EF-11 to turn on


Energize MINOS Hall ODH horn and strobe


Energize MINOS Access Tunnel ODH horn and strobe


Send alarm status to FIRUS


Send alarm status to T962 Beckhoff Controller
Alarm Output Switch  #2
This  will trip  at oxygen concentration 18.0% or less.  This output will cause:


Send alarm status to T962 Beckhoff Controller

Alarm Output Switch  #3

This  will trip  at oxygen concentration 16.0% or less.  This output will cause:


Send alarm status to T962 Beckhoff Controller

Trouble Alarm Output  Switch
This  indicates the ULTIMAX3 self-diagnostics has found a problem within itself.  .  This output will cause:

Send alarm status to T962 Beckhoff Controller

Acknowledge Pushbutton
The alarms latch, and will stay in alarm until they are acknowledged.  The acknowledgement can come from one of the following:


A hard wired manual pushbutton in the MINOS Hall


An output of the T962  Beckhoff controller

Oxygen Sensors

There will be two oxygen sensors, normally called  ODH heads at Fermilab.
AT-90-O2
This sensor is mounted directly onto the ULTIMAX3.  It is 1 foot above the floor and near the T962 cryostat support stand.

AT-91-O2

This sensor is mounted onto and outside the “bath tub” or mixing jacket of the cryostat.  It monitors the oxygen concentration inside the bath tube using a duct mounting kit supplied by the manufacturer.

Fans

ODH Mixing Fans, EF-10 and EF-11

These are two identical and independent fans mounted on the side of the bathtub.  When running, they blow air into the bathtub.  The ODH analysis assumes only one fan is operational.  Fan maintenance has no affect on ODH safety.   These fans are  McmasterCarr  Model # 2058K2, page 620 of the Mcmaster Carr      catalog.  It is listed as a Medium Duty Flush-Mount Direct-Drive Wall Exhaust Fan with  a 10" bade diameter.
Flow Switches FS-24-A, FS-25-A

These flow switches are installed in the intake duct for their respective mixing fans.  They are wired into the T962 Beckhoff controller and are used to determine if the mixing fan is actually running when it is supposed to be.

Exhaust fan EF-4,
 This fan is located on the surface drawing air through a shaft at the downstream end of the MINOS hall. It runs continuously and provides the normal HVAC  4000 cfm  ventilation in the MINOS  hall and is on generator backup.  EF-4 provides approximately  one air change per hour for the combined MINOS Access tunnel and MINOS hall.  The ODH analysis ignores EF-4.

Horns and Strobes

MINOS Hall Horn and Strobe


Located in the MINOS hall

MINOS Access Tunnel Horn and Strobe


Located in the MINOS Access Tunnel close to the elevator
Mixing Fan Testing

The T962  controller can turn on the ODH mixing fans.  The controller will automatically turn on the mixing fans, to test them at least once per week.  The flow switches FS-24-A and FS-25-A will be automatically monitored to verify the fans operation.  If a fan fails to run the Beckhoff controller will generator will cause an  alarm  on the operator display.   
Elevator Foyer Display
There will be an electronic display  in the surface elevator foyer of the MINOS hall ODH status.  This will show all status outputs of the ODH chassis described above.  A person will also be able to reset  the ODH chassis using a password protected operation.
This display allows people to monitor the ODH status of the MINOS hall before taking the elevator down to the hall.  However the ODH 0 classification does not depend on this display; the ODH analysis assumes all people ignore all alarms and warnings.

This display will also be an aid to  emergency response personnel and operators investigating cryogenic problems.  By resetting the ODH chassis, an operator will be able to clear the alarms and see what the current status is.

