x"




ILLINOIS INSTITUTEﬁy’.

Con ten tS OF TECHNOLOGY

| Overview
A Definitions
B Purpose
C Considerations

Il Description
A Organization
B Future Organization
C Goals

11l Status and Schedule
IV Potential Problems :

Pierrick M. Hanlet — 6 July 2011



4 v4 - - ILLINDISINSTITUTEﬁi};"
<7 Controls & Monitoring — oo

Definitions:

 Controls and Monitoring (C&M) is
the software (and hardware) used
as the human interface to all
experimental apparatus

 Designer overall responsible party
- Developer develops EPICS interface
0 DL, Hanlet, Robinson

* Integrator integrates subsystem
into MICE - Hanlet

Pierrick M. Hanlet — 6 July 2011
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X ‘!, Controls & Mon’tor’ng OF TECHNOLOGY

Definitions and Purpose:

Controls refers to:
‘user interface to equipment
‘proper sequencing of equipment

Monitoring serves to:
protect equipment (early notification)
protect data quality
‘requisite for proper sequencing )

Pierrick M. Hanlet — 6 July 2011
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ConSiderations OF TECHNOLOGY

MICE is a precision experiment. We
intend to measure a 10% cooling
effect with 1% precision.

Therefore it is imperative that we
tightly control any systematic effects
which could affect the data quality.

Pierrick M. Hanlet — 6 July 2011
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ConSiderations OF TECHNOLOGY

* Each subsystem C&M must be
designed by the expert(s)

« C&M iIs developed by EPICS expert

* Must integrate into MICE C&M
 Desire uniform interfaces
 Must consider system resources

 Similar components amongst
different kits yields robustness

Pierrick M. Hanlet — 6 July 2011
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Organization

ILLINOIS INSTITUTE
OF TECHNOLOGY

Beamline )
Tracking

1.®Beam Line=

1.1 ™ Target: Hodgson =
1.2 ®BL Magnets: Long

3.mTrackings=

1.3 @ Decay Solenoid 3.1 ™ Tracker: Bross 5.1.1RF Amplifiers: Moss|
3.1.1®Cryo, I

1.3.1®Cryogenics: Courthold
3.1.2 ™ Readout

3.2™Solenoid: Virostek
3.2.1Cryo

1.3.1.1 Instrumentation
1.3.1.2Sequencing
1.3.2[®Power Supply: Courthold

1.4{®BeamStop: Hanlet 3.2.1.1Instrumentation
1.5MProton Absorber: Hanlet

1.6 ™ Diffuser: Cobb

nvironment

7.1 ™ Temperatures: Hanlet

7.2 @ Relative Humidity: Hanlet'

7.3 Atmospheric Pressure
7.4 ™ Radiation: Hanlet
7.5 Water Leaks: Hanlet
7.6 W Gas Detectors: Hanlet'

®Particle Identification= 6.™Online Systemss

2.1 GVAL: Graulich {4 Absorbers: Lau 6.1™DAQ: Graulich
[ V: i [ : Wi
2.2 CKOV: Crefnf:ldl 4.L.1LH2: Ishimoto 6.2 CDB: Wilson
|2.3 F TOF: Bonesini] 4.1.2 L2 Delivery: Hills| 6.3WC&M: Hanlet

2.4:KL1 Tortori ! 4.1.3Solid: Snopok 6.3.1™ Alarm Handler: Pierrick Hanlet

ZBBHMBIGranlich 4.2 Focusing Coils: Bradshaw 6.3.20% Channel Archiver: Picrrick Hanlet

26 IMBENIBrRS PO 6.3.3 Epics Tools: Pierrick Hanlet

2:7IBLM: Soler = 6.4 ™ Electronics: MacWaters
4.2.1.1 Instrumentation 6.5 Online Monitoring: Coney
_4.2.1.28equencing

4.2.2PS

Absorber Online

In

Pierrick M. Hanlet — 6 July 2011

\ 8.®Infrastructure ‘q

[8.18 Air Conditioning: Matthewson |

8.1.1[® Monitoring: Hanlet|
[8.2@Overhead Crane: Spensley
8.3 Ventillation

[8.4 ™ services

8.4.1™ Vacuum Manifold: Hills/Courthnld\—l
8.4.2 ™ General Electrical: Mnllacrane”

rastructure



ILLINOIS INSTITUTEﬁy’.

Organization OF TECHNOLOGY

Task divided into multiple systems:
 Beamline:
 Target, magnets, PA, DS, BS, Diffuser
 Particle ID
- LM, TOF, CKOV, BPM, KL, EMR
 Environment monitoring
T, Humidity, radiation, water, He, ...

* Online systems
- DAQ—CDB—C&M interface, crates,network, ...

All this is part of Step |

Pierrick M. Hanlet — 6 July 2011
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Future Organization — oo

 AFC

« absorber and focusing coils

* RFCC

 RF cavities and coupling coils

 Infrastructure
« Vacuum, power, compressed air, chilled

11
Wate rp nEw Pierrick M. Hanlet — 6 July 2011
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Future Organization — oo

Task divided into multiple systems:

Steps
1 & 1
« AFC
- absorber and focusing coils Step 1V
 RFCC

 RF cavities and coupling coils Step V

Pierrick M. Hanlet — 6 July 2011
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Goa ls OF TECHNOLOGY

T

MICE goes global
* to date, independent subsystems

The Configuration Database (CDB)

* memory of MICE

- all experimental parameters stored
and loaded from CDB

All subsystems required to define
states of operation )

Pierrick M. Hanlet — 6 July 2011



ILLINOIS |N5T|TUTEﬁ£Fi'"
Goals: MICE States

Several Considerations:

1.Subsystem C&M designed by different
collaborators, implemented by others

2.Must be integrated to ensure safe use of
resources and operations

3.MICE operates in different states over
differing time periods:

. “Off” -- shutdown/installation

. “Powered” -- not running

. “Standby” -- sleep over weekend

“Testing” -- running w/DAQ for tests

“Running” -- physics quality data taking:s

ierrick M. let — 6 July
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ILLINOIS INSTITUTEﬁy’.

Goals: DEVice States OF TECHNOLOGY

Different states requires different
equipment (and data) monitoring
requirements:

ignore many systems during shutdown state
fewer systems ignored during sleep state
nothing(?) ignored during data taking
different parameters during testing or data
taking?

different alarms and different alarm limits

different parameters and/or frequency to
archive

16
Pierrick M. Hanlet — 6 July 2011
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Example: PID HV

Simplest example:

MICE States
HV States Off Powered Standby Testing Running
Off X
powered [
Setting
Testing __-__
Ramping

Running -—-——

17
Pierrick M. Hanlet — 6 July 2011



2]

¥, Example: Beamline DS it

'y

Complex example:

MICE States

Decay Solenoid off | Powered | Standby | Testing | Running
b X
Powered
I5tandby
PPumping
facuum Ready
Fault/Lost Vacuum

Yacuum

| | ]

Services

Ed
[1+]
(1]
(=5
=
»
¢
¢
¢

Powered
Eompressor On
kEcol-down
Ivarm-up
[Refrigerator Ready
FaultiQuench
foii X
Powered
l6afe Mode
Cryogenics Manual
PParallel Cocl-down
[5eries Cool-down [pressure control)
JL_He Level Control
| 3] X
Powered
Bear Eircuit Breaker Closed
Supply Famp_Enahled
[Ramping
[5table
Faulttouench

Linde
Refrigerator

| B | M ]

| | M )

| ) )
| e |
o

18
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Example: H, Delivery " i

Off

On (with helium)
Purge

Helium Fill

Helium Empty

On (with H2)
Hydride Bed Charge
Purge

H2 Fill

H2 Empty 19

Pierrick M. Hanlet — 6 July 2011

Thanks
Matt !!!
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M’CE State MaCh’nes OF TECHNOLOGY

Step IV Example (10,240) run:

Start run will require:
0 Set magnet currents

0 Set DS currents A"

0 Set PA from

0 Set diffuser

0 Set cooling channel magnets CDB

0 Absorber settings

0 Verify tracker ready

0 Verify BS, DAQ, network ready

0 Check hall environment

0 Start DATE  viciick v anter - 6 uly 2011 20



= LLiNois INSTITUTE V.
M’CE State MaCh’nes OF TECHNOLOGY

This
must

be
properly

planned
1l

21
Pierrick M. Hanlet — 6 July 2011
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M’CE CDB ’nterface OF TECHNOLOGY

/home/epics/epics/Config/opi/edl/HVSY527.edl (on miceecserv) =k

C.A.E.N. SY527 V1.7 High Voltage Display Group: Al |

0 0
SIOT CHANTEL

MAME

I 0oVl 0ouAllt S [Onmew

m—FMZ=Z>I0
R R R )

Crate Set Values do not match
configuration data base.

Use "Error Table" button to
view differences and resolve

them before continuing.
Exit

Close

Pierrick M. Hanlet — 6 July 2011
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OF TECHNOLOGY

I=E=]
C.A.E.N. SY527 V1.7 High Voltage Display Group: All

8 14 Lh SL|CH| HMame |OnfOff i RmpDn | TrmpTm
OFF
SLOT CHANNEL (Vis) | (s)

i 500 | 10
oy
Adam 500 | 10
HAME

500 | 10
14V 0.0 uA

oo |00 n 1

UKV oo jm n_2
TRIF oo oz n_3
BAMEOE 00|03 n_4
0o |04 n_s
00 |05 n_G

oolos| n_7
| CONTROL o0lo7| na

FME==>I0
e B =R

300 10
300 10
300 10
300 10
300 10
300 10
a00 10
300 10
300 10
300 10
300 10
300 10
300 10
300 10
300 10
300 10
a00 10
300 10
300 10
300 10
300 10

oo |08 ng
00 |09
oo |10
00 |11
oo |12
00|13
00|14
00|15
o1 |00
01 |01
01 |02
01|03
o1 |04
01 |05
o1 |06
01 |07

—t ok ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek ek e

Pierrick M. Hanlet — 6 July 2011
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Status and Schedule "'~ 500

Beamline Tracking

1.®Beam Line=

1.1 ™ Target: Hodgson =
1.2 ®BL Magnets: Long

3.mTrackings=

1.3 @ Decay Solenoid 3.1 ™ Tracker: Bross 5.1.1RF Amplifiers: Moss
3.1.1®Cryo, I

1.3.1®Cryogenics: Courthold
3.1.2 ™ Readout

3.2™Solenoid: Virostek
3.2.1Cryo
3.2.1.11Instrumentation

equencing

1.3.1.1Instrumentation
1.3.1.2Sequencing
1.3.2[®Power Supply: Courthold
1.4 ®BeamStop: Hanlet
1.5 Proton Absorber: Hanlet
1.6 ™ Diffuser: Cobb

nvironment

7.1 ™ Temperatures: Hanlet

7.2 @ Relative Humidity: Hanlet'

7.3 Atmospheric Pressure
7.4 ™ Radiation: Hanlet
7.5 Water Leaks: Hanlet
7.6 W Gas Detectors: Hanlet'

2.™Particle Identification=®

6.™Online Systemss

2.1 GVAL: Graulich {4 Absorbers: Lau 6.1™DAQ: Graulich
[ V: i [ : Wi
2.2 CKOV: Crefn?ldl 4.L.1LH2: Ishimoto 6.2 CDB: Wilson
|2.3 F TOF: Bonesini] 4.1.2 L2 Delivery: Hills| 6.3WC&M: Hanlet

24:1(111 Tortori ! 4.1.3Solid: Snopok 6.3.1™ Alarm Handler: Pierrick Hanlet

2.5GFEMR: Grinlich 4.2 Focusing Coils: Bradshaw 6.3.2[% Channel Archiver: Picrrick Hanlet

2.6 BPM: Bross ] 3 crEEm

6.3.3 Epics Tools: Pierrick Hanlet
[ . 4.2.1Cryo

28IV ISoler, 6.4 ™ Electronics: MacWaters
4.2.1.1 Instrumentation 6.5 Online Monitoring: Coney
_4.2.1.28equencing

4.2.2PS

Absorber o"""eln

Pierrick M. Hanlet — 6 July 2011

k'8. ®Infrastructure ‘q

8.1 Air Conditioning: Matthewson

8.1.1(% Monitoring: Hanlet |-
8.2[®Overhead Crane: Spensley |

[54MServices

‘8.4.1 ™ Vacuum Manifold: Hills/Courthold|
8.4.2General Electrical: Mullacranel|

8.4.3™ Cooling Water: Govans|

8.4. F’Compressed Air: Govans"

rastructure

25



Status woss sTruTeW

‘Beamline:
 Target, magnets, PA, DS, BS

 Particle ID
- CKOV, BPM, KL

« LM, EMR

 Environment monitoring
T, Humidity, radiation, water flow, water IeaZIG(s

Pierrick M. Hanlet — 6 July 2011



Status woss sTruTeW

Online systems

network

* Tracking System
(only AFE finished)

 Absorber System (AFC)

 Focusing coils

Pierrick M. Hanlet — 6 July 2011
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Status woss sTruTeW

‘RF System (RFCC(C)

 Focusing coils
 RF

Infrastructure/services
« What do we want here?

All subsystem owners have been
contacted to initiate
implementation of global plan

Pierrick M. Hanlet — 6 July 2011
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Next Steps: bt

1)Are you the “designer”?

2)What are the states of your device?
3)What bits of kit have you purchases?
4)What do you-stHi-need to purchase?



ILLINOIS |N5T|TUTS§§"'
Plan - Summer 2011 oo

Goal is to have all existing

subsystems finalized.:
 Operational states defined
 Alarm limits set accordingly

e Alarm limits for different states set
and tagged in CDB

e Alarm limits read from CDB
« Archived data finalized

30
Pierrick M. Hanlet — 6 July 2011



Schedule woss sTruTeW

In the schedule that follows, the date
considered is that of the first planned
test of a subsystem.

The global magnet system C&M must be
ready for the first operation of two

magnets at RAL. PRIORITY

not started O |[none

started highest

1
The codes used are: [3fn progress > medium
3

complete lowest

31
Pierrick M. Hanlet — 6 July 2011




PROGRESS PRIORITY .
0 not started 0 jnone ILLINOIS INSTITUTEii};:
Sch edule 1 ;tarted 1 hlghgst OF TECHNOLOGY
2 |in progress 2 [/medium
3 lcomplete 3 llowest
SYSTEM SUBSYSTEM SUBSUBSYSTEM OWNER PROGRESS | PRIORITY DATE
Target Hodgson 3 0 -
New Target DAQ Hodgson 2 3 01-06-2012
BL Magnets Long 3 0 -
Beamline |Decay Solenoid Courthold 3 0 -
Beamstop Hanlet 3 0 -
Proton Absorber Hanlet 3 0 -
Diffuser Cobb 0 1 01-08-2011
LM Soler 0 2 ?
BPM Bross 3 0 -
GVAl Graulich 3 0 -
PID CKOV Cremaldi 3 0 -
TOF Bonesini 2 1 15-06-2011
KL Torori 2 1 15-06-2011
EMR Graulich 2 1 15-06-2011
DAQ Graulich 2 1 15-09-2011
DCB Wilson 2 1 15-09-2011
Online Online Monitoring Coney 2 1 15-09-2011
Electronics MacWaters 2 1 15-09-2011
C&M Hanlet 2 1 15-09-2011
Environment Hanlet 2 2 15-09-2941]
PICITICK M. Hanlet — o July 2011



PROGRESS PRIORITY .
0 not started 0 jnone LLINOIS INSTITUTE ¥
Schedule ;== OF TECHNOLOGY
2 |in progress 2 [/medium
3 lcomplete 3 llowest
SYSTEM SUBSYSTEM SUBSUBSYSTEM OWNER PROGRESS | PRIORITY DATE
Trackin Trackers Bross 2 1 03-01-2012
9 Spectrometer Solenoids Virostek 2 1 27-10-2011
Absorbers
Solid Snopok ? ? ?
AFC LH2 Ishimoto 2 1 01-07-2011
LH2 delivery Hills 2 2 01-09-2011
Focusing Coils Bradshaw 2 1 01-07-2011
RF Ampliﬁers Moss 2 2 01-09-2011
RFCC RF Cavities Li ? 3 ?
Coupling Coils Li ? 3 ?
Global
Magnets |First SS & AFC Preece/Courthold 1 3 06-01-2012
Air Conditioning Matthewson/Hanlet 3 0 -
Overhead Crane Spenseley ? ? 01-09-2011
Ventillation ??7? ? ? 01-09-2011
Infrastructure|Services Vacuum Hills/Courthold 2 2 01-09-2011
Electrical Mullacrane ? ? 01-09-2011
Cooling Water Govans ? 2 01-09-2011
Compressed Air |Govans ? 2 01-09-2011
33
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7 r ‘ PO ten tial Problems OF TECHNOLOGY

C&M should be considered as an
integral part of system development,
not as an afterthought

‘Designer is not developer

‘Integrator is (usually) neither
designer or developer

Schedule dominated by subsystem
d e I Ive ry Pierrick M. Hanlet — 6 July 2011 3
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Summary

* Integration for new systems
requires proper planning

 Designer/Developer/integrator not
usually same person
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