9/15/99

Notes from equipment protection system discussion with Kelly Mahoney and Henry Robertson:

CEBAF has just one “fast shutdown” (FSD) system.  Users are encouraged to low-pass-filter inputs when fast shutdown is not actually required.

Architecture is a “tree” structure.  See sketch.  A 5 Mhz signal is used instead of just an on/off signal.  (KM called it a “heartbeat” signal).  This allows you to fail safe regardless of whether input fails high or fails low. 

An advantage of the tree structure is that powering down a crate doesn’t have to take out the whole FSD system (as is the case for a loop).  You can just mask out the input from the card whose crate was powered down.

CEBAF has ~80 CAMAC cards.  The tree structure is 5 layers deep max.  Time response is deterministic.  Time response depends on how many layers the shutdown signal has to propagate through.  If you want a fast time response, you put the input on a lower layer.

Inputs can be masked via software.  Cards have a DIP switches that allow you to disable software masking for individual channels.  They have some inputs (beam loss monitors I think) for which they have disabled masking.  Operators can mask individual channels; not sure what HMI used.  Operators can also mask inputs automatically when they change operating mode.

APS has a VME version of the same system architecture.  Unfortunately inputs are not software maskable.  KM said he would be interested in buying some if we develop a fully-functional VME version of the system.  APS uses a 1 MHz heartbeat frequency.  APS uses three types of cards:

1. Latch card (the equivalent of CEBAF general purpose input module).

2. Machine protection card.  (Equivalent of CEBAF FSD card?)

3. Timing card.  No CEBAF equivalent.  Has something to do with providing data for their FIFO alarm stack (?).\

It was suggested we might be able to convert the RHIC cards from a loop to a tree architecture.  (I’m not so sure…).  There might be a response time benefit in doing it with a tree architecture.

CEBAF FSD system viewed as providing a “utility”.  They provide FSD boards to people to incorporate into their system.  In these cases they don’t allow the people to mask their inputs though.

KM didn’t like us repeatedly shutting off source high voltage.  He thought it would break it.  He noted that whatever you use for cut-off, you now have to incorporate verify MTBF OK for the large number of cycles to be expected.  They recommended disabling timing signals instead of actually turning off power supplies (where applicable).

[Forgot to ask how they handle diagnosing what shut them off.]

