Water Cooling/Drier System Alarming Scheme and TEC shutdown Control Proposal
 (Notes from NOvA DCS meeting discussion May 10, 2012)
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TEC Power Groups:
[bookmark: _GoBack]	TEC power is grouped in sets of 2 adjacent rows of 32 manifolds on each Di-block.  Since each Di-Block has 12 horizontal rows and 12 vertical rows, there are 6 TEC power groups on both horizontal and vertical parts of each manifold.  Group numbering will begin on the bottom two rows of the horizontal manifolds, with group #1; numbering will continue up to the top two horizontal rows of horizontal manifolds up to Group number 6.  Continuing eastward along the vertical rows, the west most two rows are group#7; counting sequentially, the east most two rows of the first Di-Block will be Group #12.  Di-Block 2 will contain TEC groups #13 through #24, and follow the same numbering scheme from the bottom horizontal, up and across the vertical.  This numbering scheme continues for all 15 Di-Blocks, up to Group#180.  Figure 1 shows the first two Di-blocks and their groups.  The water cooling and drier system will actually cool/dry groups much larger than these, for example one branch failure in the drier system may affect 6 TEC power groups.  These groups can be changed / combined if needed for any reason.	 
[image: ]
Figure 1:  Graphic of group numbering scheme.
TEC Power Enabling/Disabling and Shutdown Scheme: 
The Water and Drier system will monitor their own system parameters and make the decision to disable TECs cooling in each group.  The water/drier control system will continually send, via the iFix server, an array of bits, which we will call the “enable/disable” array in this document, where enable (1) / disable (0) are the signals sent to the (global control system?).  The (global control system?) will hold these values as “retain” meaning in the event of loss of network connection, the last values sent are retained until network connection is restored.  The water/drier system will also read from the (global control system?), a similar array we will call the “active/inactive” array.  This array describes whether cooling TEC cooling is active (1) or inactive (0) for each of these 180 groups.  The (global control system?), will populate this array by monitoring current and temperature of the TECs.  
In the event of a failure of any of the water or drier systems branches, the control system for the water/drier system will  update the enable/disable array to read (0) for the affected groups, signaling the  (global control system?) to shut down cooling to those particular TEC groups.  Once the (global control system?) has concluded that TEC cooling has been disabled on those particular groups, it will update the active/inactive array to read (0) inactive for the specified groups.  When the water/drier system receives this signal, no further action is taken by the water/drier control system.  The enable/disable array will continue to populate the array with the (0) disable bit until the proper conditions are restored to the group.  If within 30 seconds of writing a (0) disable bit, a (0) inactive bit is not read for the affected group(s), the water/drier system will send a 5V signal to the rack which supplies powers for all the TECs in a Di-Block, which will shut down power to the entire Di-Block which contains the affected group.   

Quite simply:
If (enable/disable array) 1-180 = 0
AndIf (active/inactive array) 1-180 = 1
For 30 seconds
Send 5V to shut off Di-Block 1-15 power
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