SLC Feedback control system

The 'old' situation for SLC (1990):

· Slow control loops (about 12)

· Run on a central VAX/VMS

· Measure & correct every minute

· Easy to implement

· Database driven

· Use hardware that is used for "trims"

· Fast control loops (only 2, more wanted)

· Fast local cpu with RTOS

· Measure & correct at 120 Hz

· Processors have direct hardware access

· Dedicated software (maintenance, arrrgh !)

· Difficult to change/add loops

· 1 loop = 1 task = 1 processor = 1 actuator set

· very successful !


Would prefer :

· more unified approach

· easier implementation/maintenance

· lower costs/loop

· flexibility

SLC/PEPII  Feedback control system

The 'new' system for SLC/PEPII  (1991):

· Use a single digital control theory for design of all controllers (i.e. state space formalism)

· Distinguish 3 tasks :

· Measurements

· Compute system states

· Set actuators

· Forget about individual loops/gains :

· One "loop" has many sensors & actuators (!)

· Compute "states"

· Set actuators according to "states"

· Splitting up/design is left to users

· Not all sensors/actuators on 1 machine so :

· Point to point rt links between cpu's

(to be replaced by rt network later on)

· Control tasks distributed over many cpu's

· Generic, database driven software

· Speed loop : 120 Hz

Communicate with VAX : 1 Hz

State space formalism (1)

i) The plant is in a given "state"

e.g (x,x',y,y',E) in the case of an orbit correction

ii) From the "state vector " your predict the next state

using the knowledge of the plant dynamics

State space formalism (2)

Motivation

· Accelerator has no dynamics, the plant has, i.a.w modern feedback design methods do not work well

· Streamlined software & computations

· Better adapted to slc and is standard technique

· Database driven

· Only matrix & vector multiplications

· Changes /add stuff is simple

· Better response time (you know about plant !)

· Handle dead sensors/ bad pickup is simple

· Can use adaptive controller for example later

State space formalism (3)

· Can all our feedback control problems be considered linear ?

· Performance over a large dynamic range ?

· Do we know are "plant" equations well enough ?

· …

MULTIPLE CHOICE

Q :

What will determine the reference settings for the sextupole spool pieces in the LHC ?

A:

· Algorithm in the BI crate 

· PC converter software (server/dico)

· Real time knobs (control room)

· Reference magnets in SM-18

· Database 

· Central RT control system

· All of the above

· None of the above

State-Space formalism (3)

= describe the dynamics of a linear system in a single matrix notation

x(t) = Ax(t) + Bu(t)

y(t) = Cx(t) + Du(t)

x = vector of states (position, angle or energy of the beam at a given location)

y = vector of outputs (BPM readings)

u = vector of inputs (requested current for a magnet)

