DES Monsoon Power Supply Control System
Draft V2.0

This document is an attempt to provide information about the DECam Power Supply control system. At this point the telescope control system and the data management system have been explicitly excluded. This information covers all aspects from hardware to software. We also hope to identify critical systems whose failure could lead to major damages.

Components of the DECam Control System


· 
· 
· 
· 
· 
· 
· 
· Monsoon crates (Todd, Terri, & Vaidas) 
There are three design methodologies which can be implemented. The design choice depends on how much remote control and level of monitoring is needed.
1. Design #1: - Use slow controls for all interlocks and protection
· Monitoring

· Bring all voltages out to slow controls for monitoring

· Bring all air temperature signals out to slow  controls for monitoring

· Bring all fan speed (airflow) signals out to slow controls for monitoring.
· Control

· Use slow controls to control power-up sequence on supplies.

· Use slow controls to control power-cycling on all power supplies based on faults generated by slow control monitoring.
· Advantages

· Simple design: brings all signals to a common place

·  Monitor and control every aspect of power supply & cooling systems.
· Disadvantages

· Large I/O count, we might need to move from Fieldpoint slow controls to PXI slow controls for the larger I/O counts.

· More modules to allow for increased signal count.
· Requires slow controls to be operational to provide protection
2. Design #2: - Use PIC/FPGA for interlocks and protection and send status information to slow 

Controls.
· Monitoring

· Use PIC/FPGA to monitor power supply voltages, respond to faults, and send back error information to slow controls.  The signal could be a status signal like Power supply +5vd OK.
· Use PIC/FPGA to monitor fan speed (airflow), respond to faults, and send back error information to slow controls.  The signal could be a status signal like DC Fan #5 OK
· Use PIC/FPGA to monitor air temperature, respond to faults, and send back error information.  The signal could be a status signal like Crate temp OK.
· Control

· Use PIC/FPGA to control power-up sequences on power supplies and send status information back to slow controls. No signal would need to be sent back to slow controls.
· Use PIC/FPGA to control power-cycling on all power supplies based on faults generated by air/temp sensors. No signal would need to be sent to slow controls.
· Advantages
· Fewer number of signals going to slow controls.

· Protection is not dependant upon slow controls being operational. However, slow controls would need to be on to receive any feedback from protection circuitry.

· Slow control could still be utilized to force control over PIC/FPGA to allow shut off during a non-fault condition.
· May be able to use Fieldpoint slow controls even though PXI would be a better solution than Fieldpoint.
· Disadvantages

· More complex design.
· User/slow controls don’t have as much monitoring and control over subsystems on crate, ie slow controls primarily provide status information about the protection circuitry (with the exception of forcing supplies to be turned off remotely).
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
3. Design #3: - Hybrid design, Use PIC/FPGA for monitoring and protection and send actual data 
like voltages, temperature, & fan speeds to the slow controls.
· Monitoring

· Use PIC/FPGA to monitor power supply voltages, respond to faults, and send back error information to slow controls.  The signal could be a status signal like Power supply +5vd OK.  Slow controls could then poll the PIC/FPGA to get actual voltage measurements for each supply.
· Use PIC/FPGA to monitor fan speed (airflow), respond to faults, and send back error information to slow controls.  The signal could be a status signal like DC Fan #5 OK.  Slow controls could then poll the PIC/FPGA to get actual fan speed measurements for each fan speed sensor.
· Use PIC/FPGA to monitor air temperature, respond to faults, and send back error information.  The signal could be a status signal like Crate temp OK. Slow controls could then poll the PIC/FPGA to get actual temperature measurements for each temperature sensor.
· Control

· Use PIC/FPGA to control power-up sequences on power supplies and send status information back to slow controls

· Use PIC/FPGA to control power-cycling on all power supplies based on faults generated by PIC/FPGA and send status information back to slow controls
· Optionally force control over PIC/FPGA from the slow controls to force a shut off situation.
· Advantages

· Protection is not dependant upon slow controls being operational.

· Status indicators could be lit to indicate a fault, then slow control could go deeper to get real numbers, like fan speed, at a later time.
· Slow control could still be utilized to force control over PIC/FPGA to allow shut off during a non-fault condition.

· Disadvantages

· Even more complex design.
· Large number of I/Os— I/Os for fault indication, control, and communication between slow control and FPGA.
· Slow controls used for monitoring only, with the exception to over-ride power supply power-up cycle from PIC/FPGA.
Questions to ask to determine which design to use:

Q1.  Do we need to know every aspect of each sensor? IE. Can we get by with a status signal or do we want to also know the actual values?

A1. _______________________________________________________________________________

Q2. Do we need protection when slow controls are off?

A2.________________________________________________________________________________

Q3. Are we going to use Fieldpoint or PXI/SCXI for slow controls?

Here are some advantages for using PXI vs Fieldpoint:

1) PXI has more slots than Fieldpoint (18 vs 9)

2) PXI can do simultaneous sampling, Fieldpoint CAN’T

3) PXI has more I/O capability than Fieldpoint

A3._________________________________________________________________________________
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