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History:

Griffiths, lan Mullacrane, Adrian
Oates
 Document under development - near

completion MICE-NOTE-GEN-431
—work in progress
 Decided to use State Machine model
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‘Two trackers - before/after
‘Measures x, vy, X', Y, Z

5 stations/tracker

3 stereo planes/station - U/V/W )\
*1400 350um fibers/plane
‘double layer, 7 fibers/group

*>10.5 photoelectrons/MIP
*470pm RMS position resolutign-:-
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20 cm warm bore
2.9 m long

5 coils:
1 tracker coil

2 end colils
2 matching coils
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Abeorber Cooler MNeck

Magnet Cooler Neck

BMagnet Cryostat 2 iy ;
AFC ¥acuum Vessel A bsorbé ke 3

Safety Window

Focus Coil

2 coils operated: |
‘solenoid mode &
flip mode
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User Control

Start Run check

beamline ady? ye beaﬁfﬁine RunControl Start DAQ

readiness

RunControl

set
query cool chan ady. Ye
¢ 3 cool chan
operator l readiness

User Input
Run? & RunControl
waa s [

RunControl checks readiness of all required
subsystems prior to start of run. Interface with
beamline, DAQ, target, trackers, absorbers, SC
maghnets.
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xperimental hysics & ndustrial ontrol ystems

‘HW+Drivers connect to IOCs (Input/Output Controllers)
‘lOCs create PVs (process variables) to represent params
‘PVs further described with native fields

‘PVs available on LAN to other IOCs or clients

P ioeri ATH || Arch | oo Client Side
PVs 1PVs ¢Pv3 iPVs PVs

LAN PVs PVs PVs PVs
EPICS 10Cs soe Server Side
Drivers

Magnet PSU:
i soe

Hardware [S3E
Devices [Liliiaeitllic o
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MICE-552 - Spectrometer Solencid (on micecss2)

PVS are used for: MICE-SSZ-SpecrometerSoIenoid-Vessel
controlling the hardware

‘interacting with other 10Cs i
-graphical displays - GUIs il
alarm handlers
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‘Beamline ‘Tracking Spectrometers

. target * spectrometer solenoids
- decay solenoid * trackers

- conventional magnets °*AFC

* proton absorber * absorbers

* beam stop » focusing coils
 diffuser

acceleration
* coupling coils
* ToF 1/2/3
- CKOV A/B These magnets require:
* KL ° vacuum

* EMR * cryogenics
‘Environment - power supplies

* temp./humidity..
‘Facilities/Computing
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‘Beamline

 Target: P. Hodgeson
Conventional magnets: H. Nebransky
Decay Solenoid: M. Courthold
Proton Absorber: P. Hanlet
Beamstop: H. Nebransky
Diffuser: V. Blackmore

Particle Identification
GVa: Y. Karadzhov
CKOV: L. Cremaldi
ToF: L. Tortora
EMR: R. Asfandiyarov

Luminosity monitor: P. Soler

.. etc.
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‘Different sub-systems have different needs

‘Each sub-system has 10*-10° PVs
‘Many PVs have up to 4 alarm limits
‘Each PV has different archiving needs
‘For different operational states:

— the PVs of interest change

Too much room for human error!

e.g. Powering a superconducting magnet
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EPICS state notation language employed:

‘define equipment operational states
for each state:

— define transitions out of state

— set alarm limits

‘check for software interlocks; e.g. quench
‘check for errors
‘check for transition

All parameters come from configuration
database (CDB) - ensures correct settings

6 November 2013 Pierrick M. Hanlet 18 of 29
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Subsystem Owners must enumerate the
states and provide for each state:

4)Alarm limits for PVs
5)Archiving features for PVs
6)AutoSMS (auto dialer) flag
7)Hardware interlocks
8)Software “interlocks” (enables)

‘Required for each state
‘Loaded into the CDB

6 November 2013 Pierrick M. Hanlet




HNOLOGY

¢ JCaaaaa 4 e akia a2 A dkadd s ad A A

OF TEC

OIS INSTITUTE

LLIN

S
-
=
©
as
=<
o=
N
N
2
A

-ir

FLablagey
- o -
ACH-UAI DGR e (0] e et |

._|...

T L T

‘-
T TTITT

1 10 P
- i 0
1 i N I

TR
-
-

TiEa

ETiR T E T

E
E
T
E
E

6 November 2013




LLINOIS INSTITUTE‘E’?
OF TECHNOLOGY

For each subsystem & state, the algorithm:

Transitions:
.manual - [EnterStatEJ
automatic v

Read CDB
(subsystem,state)

v

Set PV Fields:
1§ alarm limits

Transition to
RROR state

2) archive features
3) set AutoSMS flag

v

Restart Archiver
li select xml file

Initialize State

Transition Out of State

L;Transiﬁon to

2) point soft link revious state

3) re—initialize

v

[Enab]ef])isab]e}

Transition to
next state

Interlock PVs
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Spectrometer Solenoids

Focus Coil

Trackers

Conventional magnets

Target

Decay Solenoid

6 November 2013 Pierrick M. Hanlet



Target Example

1)Offline

2)Parked Powered
3)Raised_Holding
4)Raised Actuating
5)Moving Holding

7)Lowered Actuatmg

Run;

8)Error

Event: 55555

rats_20120521_21.root | 2012/05/21 21:15:34

= (=%
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MICE Target Control (on nash.fnal.gov} -lo

MICE Target Control

TARGFT P5l)

ARGE FRANME MO UHE
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~55~ cowm

—BE~ aEen~E0 B=n—

Time (ms)

wew Sese

Time (ms)
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User Control Comment

Start Run check 10 -
beamline Ready? RunControl Start DAQ
readmess‘u izt

Run(‘ontml -
check = Read Config CDB
- N
ofi'é‘.fa‘?;r f,ggf,;l;;'; Ready? Yogng ¢o0l chan
User Input CDB User Caontril

End

Bt o leC ontrol CDB
wnaon [ G

State machines for magnet control greatly reduces
complexity of RunControl. RC need only check
state of each magnet.
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I Background

FLIrLre
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Equipment is arriving:

- ¥

—

More under test:
SS1
FC for AFC

‘EMR - fini!
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Complete MICE note

Develop expert teams

- Work w/subsystem owners - develop SMs

Integrate C&M HW with high level

controls SW
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* MICE is a precision experiment: 0.1%
* MICE is preparing for Step IV

* C&M challenge to provide systematic
operational settings

implement it
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