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Overview

—  Biweekly Meetings: 9:00 on Fridays in L210A —  Software and Servers
—  WikKi: https://clasweb.jlab.org/wiki/index.php/CLAS12_Slow_Controls — Detectors
+  With meeting agendas and minutes, documentation, subsystem * HV, LV, Gas, Temperature, Chillers,
specs Flashers, PLCs, FEBs
— Main Team: N. Baltzell, K. Livingston, B. McKinnon, W. Moore « JLab FADC/DISC Scalers
(JLab & Glasgow) —  SC Magnets
—  Working with DAQ, FE, DSG, Engineering, I&C, IT groups + PLCs, Power Supplies, Vacuum, Cryo
— Beamline
* Motors, Harps, Mgller Polarimeter
Framework ~  Targets
*  Everything in EPICS (R3.14.12.15) + Saclay Cryotarget
e  (CS-Studio for uniform user interface (java-based) — Hall
*  Weather, Cameras
*  BEAST alarm system (databases+servers+clients) DAQ
* JlLab ops’s MYA archiving system + Crate monitoring/reset

» Trigger rates, config, livetime, BTA
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JeffersonlLab / clas12-epics @uUnwatch~ 8 dstar 2 YFork 4

Software / Computing |~~~

Branch: hotfix-vl.4.1~ | clas12-epics / apps / Create new file | Upload files  Find file = History
This branch is 236 commits ahead of master. Pull request () Compare -
baltzell svtChiller.db: bug fix Latest commit 8647421 2 days ago

All CLAS12 online software is version controlled in JLab’s
g|thub @ CIaS1 2-epICS, C|aS1 2'pIC, C|aS1 2-COda, . i A6551App dclv.xml: increase delay, add guidance 2 months ago

i A6621App A6621App: pull in from hps 23 days ago
. Shift operations always use our github hotfix build at: = DVMEG28App DVMES28App: fixed implicit declarations 2 years ago
i SCE410App SCE410App/opi/asynRecord.opi: dunno why we even have this 8 months ago
/us r/C-LaS:LZ/ release/p ro W XY240App added XYCOM documentation 2 years ago
ContrOIS ServerS/WOI’kStationS W XYS60App opi cleanup after color naming changes ayear ago
i W asymApp asymApp: opi cleanup after color naming changes ayear ago
O A" 64'b|t RHEL7  beam_stopperApp motor screen updates, including new collimator 4 months ago
= 5 q I bomApp bomApp: removed macro in comment, it was creating warnings during ioc. 2 years ago
S oS mstal_ls and conﬁg; dep!oyed and managec_i with Puppet o o o 266 3 750 S
and monitored by Nagios with regular automatic checks on - 370800 c370App: playing with setup 10 months ago
_ cpu/disk/memory usage W cRioApp htcc-gas-calc.db: add gas integrator record 2 months ago
. W caenHv527App caenHv527App: add autosave a month ago
- necessary software running (e'g' alarm server) W caenHvApp HValarmDetBased.xml: description HighVoltage->HV 29 days ago
- with email notifications ™ cagwApp cagw: fixed EGU 2 months ago
. . ™ casApp casApp: made cas.db a template and added basic gui 9 months ago
[ ]
Current Ilneup' . . W chillerApp css: minor opi updates ayear ago
= clonpc11-22 shifters’ workstations = clasTrecapp clasTreeApp/src/Makefle: disable disfunctional DICTFILE target 2 month ago
— clonsl1-3 servers for non_counting_house use W classc1App classc1App: added all required dbd's and lib's 2 years ago
_ cIonioc1 _4, C|Oﬂdb3 fOf servers, SOft'OCS, gateways W classc3App documented more XY560 channels 2 years ago
W classc4App Makefile cleanup/organization 2 years ago
EP I CS W classc6App classc6App: removed btaSupport lib, no longer exists 2 months ago
. W classc8App classc6/8: latest import from HPS a year ago
. Soft I0Cs started/checked automatically, procServ-managed & codaDagApp add daq monitoring app 5 months ago

= minimize hard-10Cs (beamhne Sca|ersy motors, old magnets) ® configure beast: added beast file_type to build system 5 months ago
A A ® dchvWaveformApp dchvWaveformApp/*.opi: cleanup 2 months ago
- autosave, full ioc logging, burt save/restore
# dynabcApp dynabcApp: updated opis 2 years ago
BEAST alarm system with notifications, alarm history logging  feup_gainApp feup. gainApp: cleaned up db's 2years ago
W frwd_scalerApp frwd_scalerApp: converted adl's to opi's 2 years ago
|oc Hea rtbeats - KPP W ftintlkApp ftintlk: records for FTH, unfinished 5 months ago
W ftcFlasherApp updated fthdivider files 5 months ago
HV VME W fthDividerApp Added new DCMap to HV generator and updated HV alarm generator scripts 4 months ago
ioccaenhv_HVECALL iocclasscl ioccas
= W genFlasherApp flasherApp possible todos S months ago
ioccaenhv_HVECAL2 iocclassc4d ioccagw
- W harp_genericApp harp_experts.opi: slight resize 2 months ago
ioccaenhv_HVECAL3 iocclassch iocgasSystem
W highlandV450App highlandV450 driver initial import a month ago
ioccaenhv_HVECAL4 iocclassc8 iocgasSystem86
i iocBoot iocsoftsvtintlk 2 days ago
ioccaenhv_HVECALS | iocvmeCrates
Torus W jscalerA; scalers_wfC.db: (fadc-only) records for central detectors a month ago
ioccaenhv_HVECAL6 — iocmonitor ! P ! - e ¢ nih g
loctorusCryo r " n a
ioccaenhy_HVFTOFL . Joemee W jscalerDrvApp jscalerDrvApp: add 8 months ago
ioccaenhv HVFTOF2 loctorusForce jocweather M keithley2001App moellermeter.st: fix bug 5 months ago
— ioctorusMps
joccaenhv HVFTOF3 a |Scalers W keithley6221App add keithley6221App from hps 9 months ago
— ioctorusQD .
ioccaenhv_HVFTOF4 locjscalersl ™ kepcoApp kepcoApp: imported from clas 2 years ago
— ioctorusVac
loccaenhv_HVFTOFS - iocjscalers2 W lakeshore450App lakeshore450App: pull in from hps 23 days ago
- ioctorusDaq
ioccaenhv_HVFTOF6 iocjscalers3 (] W mccApp mccApp: add buffer dewar alarm 14 days ago
ioccaenhv_HVCTOFO (LAY iocjscalers4 @ minitorusApp minitorus: added notes ayear ago
ioccaenhv_HvVDCa iocdclv_S2R1 locjscalerss W mmGasApp MM gas system: added draft app/ioc 3 months ago
ioccaenhv_HVDCb iocdclv_S2R2 iocjscalersé W mmfeuApp updates to HV alarm and mm_feu 4 months ago
ioccaenhv_HVBLINE iocdclv_S2R3 iocjscalersCTOF & mosller & moeller taraet screen cleanun 4 manths 200
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EPICS Hardware Support in Hall-B

° CAEN & Wiener HV/LV (detectors & beamline)
— 8Y527, SYX527, SY2604, mpod, iseg, PL506, etc
*  VME modules
—  vxWorks OS
OMS Stepper Motors (harps, collimators)
Beamline/Helicity Scalers (Jorger, Struck)
Old Magnets’ PS (xycom, systran, etc) (Pairspec, Frascatis, Moller quads)
Terminal servers for remote reset

. Wiener Crates (DAQ: adcftof#, tdcecal#...)
—  Linux OS (centos5) i i ‘

—  temperature, fans, status, remote reboot ﬁ' e — " —
i JLab FADC/DISC scalers (adding CLAS12 trigger boards soon) § 7 I I I I I I I I MMM |
«  XPS Motor Controllers (harps, coliimators) NI 0000
- S

. National Instruments’ CompactRIOs (Gas system & SC Magnets) e '
. Allen Bradley PLCs (sC Magnets)

. Prologix GPIB-ETH converters (pcLv)

. MOXA serial-eth converters (Rs232/422/485)

*  Omega Digital Transmitters (Thermocouples, RTDs)
* Anova/Lauda Chillers

*  Agilent/Kiethley LV supplies @ocLv, Hps ECAL)

. LED Controllers (INFN and JLab modules)

«  AKCP Weather Sensors

. SCE410 power Supply (Moller Helmholtz)

. Keithley DMMSs (Faraday Cup, Moller Calib)

« Siemens PLCs

. Highland V450 (svT RTDs)

. etc ...
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ecent Progress

Torus controls & monitoring

o

CLAS12 ERR resulted in no controls recommendations
. KPP Run excercised and validated the current baseline system

CTOC/DC/EC/FTOF/HTCC/LTCC — HVILYV, scalers
Beamline - scalers, HV, motors, FSD, overview screen
Alarm system, MYA archiving, GUIs

Shift workers manual mature, Expert manual in progress

/

Easy logbook entry gui

~

B% Alarm Area Panel 5% = 8

. Improved DC HV/LV monitoring screens -
. Optimized speed of DC HV serial comms (ERR) [ o ][ o M 0 ]
. Various additions to alarm system
. Geographic detector scaler views E
. More web-browser screens developed [ Fr ][ Hrce H e ]
- e.g. KPP overview screens -
RICH MVT
. Hall Weather sensors installed and live in EPICS
ather
k Added SC magnets CA gaetway / [ - ][ o H o ]
b= Alarm Tree 82 = B8
Title Hale ~ @ @ #H % v !
IPu n #0: » @ Area: Beamline
Screenshots (Tl ts » Area‘So]enéld - i
w1 [(#2 | Enter Comments Here ’ .:'r::?‘;sLMAJORJ}THTE’ALAPM"
> Area: CTOF
T P Wn:van » Area: FTOF
il » @ Area: DC
l.‘i X I
I S o » @ Area: PCAL
;! Area: FT
A - » @ Area: HTCC
-~ o » @ Area: LTCC
;' Area: RICH
=
Take Screenshot | + | - ‘ Area: MVT

Submit l

Reset Last Screenshot: ~/screenshots/clonsll_20170326_175946.gif

» @ Area: Weather
» @ Area: DAQ
| » ©Area: COMMS

CLAS12 Slow Controls Operations Manual -

(Dated: February

Contents
1. Overview
IL Alarms
IIL. 10Cs
IV. High Voltage

V. Strip Charts

VI

Logbook Entries and Screenshots

VIIL

Paging System Experts

VIIIL Slow Controls Contacts

. Remote Usage

X. Accelerator Screens
A. Tagger
B. FSD

C. Beam Viewers

v2.0
2, 2017)

=t Alarm Table [HallB] %

Current Alarms (8)

$00000®0

B_TORUS:MPS:VerticalSupport_Interlock
B_TORUS:MPS:VCL_Lead_T
B_TORUS:MPS:Cryo_nterlock
B_TORUS:LN2:PV8556T_Permit
B_TORUS:LHe:PV8563_Permit
B_TORUS:LHe:METAL4K_T_MAX
B_TORUS:LHe:METAL4K_DT_MAX
B_SVT_CHILLER:GetPV0O

Acknowledged Alarms (6)

QAVRQRQVRQ/®

B_DET_ECAL_HV_SEC6_UI_E17
B_DET_ECAL_HV_SECS_VO_E0S
B_DET_ECAL_HV_SEC3_WI_E36
B_DET_ECAL_HV_SEC3_UO_E16
B_DET_ECAL_HV_SEC2_VI_E34
B_DET_ECAL_HV_SEC2_UI_E36

»°

Select

rif 1 larr
MAJOR alarm: Vertical Supp
MAJOR alarm: Vapor Coolec
MAJOR alarm: Cryo (LHe LL,
MAJOR alarm: PV8556T Inte
MAJOR alarm: PV8563C/W I
MAJOR alarm: Max 4K Temg
MAJOR alarm: Max of CCM_
INVALID alarm: SVT Chiller

2017/03/23 16:14
2017/03/27 02:39

2017/03/27 02:38
2017/03/27 08:32

Hall Weather

Temperature
71F

Location

Space Frame - Level 1

Forward Carriage - Level 1 73F
74 F

71F

Forward Carriage - Level 2
Forward Carriage - Level 3

Subway

Pie Tower

ri ) larm Tim

2017/03/23 14:46
2017/03/23 14:46
2017/03/23 14:46
2017/03/23 14:46
2017/03/23 14:46
2017/03/23 14:46

minor-ack'ed alarm: High v
major-ack'ed alarm: High v
major-ack'ed alarm: High v

major-ack'ed alarm: High v
major-ack'ed alarm: High v
major-ack'ed alarm: High v
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[T
OK

Humidity
46 %

4%
42%
46%

46 %

49%

LOW,

HIHI_,
HIHI_,
HIHI_,
HIHI_,
HIHI_,

MINO

minor

|

STATE
STATE
STATE
STATE
STATE
HIHI,
HIHI
TIMEC

LOW,

HIHI_,
HIHI_,
HIHI_
HIHI_
HIHI_

'

Fault
Fault
Fault
Disak
Disak
325.C
320.3
0.0

-225€
9999!
9999!
9999!
9999!
9999!
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Geographic Scalers Screens

Recent Progress -

5,054

CTOF 2
FADC SCALERS o e S oo .
3085 74358 1098
s

LseEs TR

DC HV/LV: Histograms & Strip Charts
WV Monitoring

Sector 2 CQurrents and Voltage:

3 Sector 2 Currents
L[
|

3

A A B o e M S WebBrowser KPP Overview Screen

Current
P

Beam Position / Current Torus

2c21 plovZ 2HO1 FCup | 0.00 M
JCON 00 § oo § oo [ oo Je——eec—p
X (mm)
Y (mm)

10

3
Channel

a—, POSITIVE Pol.

Tagger
| 00 |
Up Mid Down A
Left [-0.00041 [
Top I B sLM (H2)
| o N o HmN o |

Halo Counters (Hz)

Sector 2 Voltages

Bottom

DC HV Current Sums (uA)
SL1 SL2 SL3 SLS SL6
Sense 0.0 0.0 0.0
Field 0.0 0.0
Guard 0.0 0.0

8 10
Channel
©0-R2L4

DC LV Currents (A)
(30 0.0 | V) 0.0 | R3 IEE
S2R1 ON 750V 1801 A S2R2 ON 750V 17.84 A S2R3 ON 7.00v 18.01 A
— . . . : . FC Scaler Sums (Hz)
s1 s2 s3 s4 S5 S6
ECAL

LoVl 1oei W ioEi W seo W oeo W i5Ei N 2.5Ei |
Fror HIEE EEEZE EFEE BN
(Ricel 3661 W oF0 W 3.6E1 N 3.6E1 |

.......................................................................................................... T B
[ seei N oo
e oo oo —oco o0 o0 oo ]

OE0
' “orho Beamline Vacuum (torr) Hall Weather
2c217r [EWEEN 2HOOATr [FRIESEI Temp Humid
2C21ATr 2HO1ATr [IETEEN SF

plorZVN I 3.9E-2 | PLTEY 4.9E-6 | FC

07:30
2017-02-04
R [A] R3 [A]

https://hallbopi.jlab.org/webopi3.3/w
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Recent Progress (2

Solenoid EPICS controls & monitoring ready for magnet S
SVT controls & monitoring imported to Hall B system (~95%) [ o S

cos72 455 K i FEEE Closed Closed [ -L78atma || 20435k | Hxes7s

— 5 of 6 iocs running on clon machines & tested [ S | -
all screens ported to CS-Studio & tested, w/ improvements

000K 000K

software interlocks ported from alh to |OCs & tested w1} T S 10

29378 29009k 20388k | treeze @ mi i @) rrassaia 3748 atma
I I I

— alarms ported to BEAST & tested —

PT8670 TRE670 000K
000K

Moeller polarimeter restoration ongoing o (8|S S e =

PTBs20 |
H HTRE620 TR86228 TRES22A LL85205C LLgs7osC
- - - - Lead pro o0

5092% Closed
== L] L] > -178 atma Reservoir  0.00 % 0.00K 0.00K

—  restoring helicity DAQ, optical signal patched to SF1 own 11 I e I - '-' R

HTRB620 INTLK
STHTD © Doissbled

quadrupole controls rewiring started - °

000K

HTRB672
TRE6248 TRE624A

CND controls done

HiRas72 Tk TRE671
TREE11 © Disabled | 000K
TREE72

Simpler overview screens in development (e.g. SVT) = e
Cameras into EPICS explored e | [ |
— live beam profile (means/sigmas) at fcup viewer anticipated [Fiae o ’

oL DT.Dt30  [0.00K

LL8670DP
100+

MPS Current| -12.92 A

Polarity NEGATIVE 0.07536 V

-0.25314 Vv

E o LV R1 On Jl HV R1 On HV R1 Off il LV R1 Off SVT Region 1 Crate #1 Off | |
+-0.00002 V 000370V
| sector1 |  sector2 | ~ setor3 | ~ Sectora | Sector5 |

VT2 VT18

- -0.00003 V/ 0.00204V -

Vi VIS Vi
VT4 vT7 VT13 VT16

Lv oK ][ TEMP oK Lv oK ][ TEMP oK Lv oK ][ TEMP oK Lv oK ][ TEMP OK HV OK Lv oK |[TEMP oK
0.00022 V 4 0.00001V -0.00286 V 7, -0.00325V i+
: Sector 10
VTS VT8 VT12 VT15 g

0.00022 V ¢+ 0.00061V -0.06630V 000127V
VT9 VT10 VT11 VT14

0.00028 V . -0.00042 V 0.00332V

SST LHe

SST LHe

Vac Break A

000022V || 000105V || 000013V | %, %, | 002037V

HV 0K HV 0K HV 0K HV 0K HV OK TEMP OK

Vac Break B

* SJ06 * ’ sJo7
Mco2

H H
mco3-1  SI03 mMcos-2 S  mcos-3  SIOS
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Recent Progress T ——

€02 Flow 205 ppm  H20 Argon Flow N2 Flow
6.50 Ipm

0.45 Ipm
-0.38 Ipm
Integrated

Qverview Screens Examples EE

MKS 223 0.15iwc  cRio

-0.11 lpm  Flow
1.51 iwc Pressure cRio Heartbeat: O
. Forward Carriage scaler histograms A0 row [wio-pic |
1.61 iwc ressure
+  Gas system overviews (and web screen) ooolpm Fow M2
. . 1.28 iwc Pressure
. SVT overviews in progress 003lpm  Flow
1.23 iwc Pressure
-0.04 Ipm Pressure
1.52 iwc Relief Valve
Pressure —

-0.01 Ipm
0.0 0.01 iwc
Sector 1| Sector 2 | Sector 3 | Sector 4 | Sector 5 | Sector 6

1E7
-
N
ot
=
o 1E4
£ SVT Temperatures
5 1E2 e RL R2 R3 R4
o
1E0| T T T T T T T T T T T T T T T T T T T T T 1 glgz 68
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 180 200 216 é .
ECAL “g’.lsz.ss
_1E7 e MATTTTRLLTIUUA TR ARUNMTTIIU TR TR
N -05 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 90 95 100 105110 115120 125 131
5 Channel #
Sequencer Status: [OKE RGN
31E4
€ SVT HV Voltages
§1E2 o RL R2 R3 R4
1E0| T T T T T T T T T T T T T T T T T T L 2‘0800
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 192 2,.0600
PCAL £ 0400
3 o200
h1E7 B aaa baas Loy oy aans basas bosns busns basns badns bannsbosns bades banns iasns basas anas ianns asn s sn et nnay ssnn nnn ]
N 205 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 131
5 Channel #
&4 SVT HV Currents
< R1 R2 R3 R4
glEZ _ 0016
f5] g 0010
1E0| T T T T T T T T T T T T T T T T T 1 :“; 0000
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 g
FTOF 3_10010
-0015 e

UM AR AR LA NAARE MAAAN NN AR MRS LALAH RSN AR AR LALSA RAARA LAALA REALE NAAK LAAAL LAMAN LA LA AAARI aaaa 1 |
-05 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 131

Channel #
Sequencer status: [GKERGHTG I
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Summary

claSH
Status Main Projects for Engineering Run
Detectors

== _ _ «  Restoration of Moller Polarimeter

= Large progress, converging on a reliable, —  Done: Target motor, Helmholtz controls, target

Fror consistent, easy controls system ‘ polarization DAQ ( |

. . — In progress: quadrupole controls rewiring (Krister),
,:TTCCE Passed ERR a_nd KPP milestones restore helicity electrons and helicity DAQ
r +  CLAS12 Baseline controls system mature «  Saclay Cryotarget > EPICS
—  Torus/Solenoid complete 0 Finish MM controls
= =  Detector HV/LV systems complete —  Expected for Saclay MM group at JLab in June

—  Beamline complete, except Moller
—  Alarms system (Ul, audible/visual/email alerts)

— FEU/PLC/HVI/LV all started
— Integrate into SVT scheme (or vice-versa)

CEElSETerE N ,arChiVing’_ GUI,S o . Simplified SVT screens for shift workers
o SUT TueerEien ke CLASIZ 2l =2 *  New gas hardware / controls / intlks (DSG)

locs »  Non-baseline controls at ~75% -  DAQ integration (with Segey/Ben)

Moeller

Motors *  Software/computing system orgranized and . RICH controls (already designed/simulated with
SRS robust l EPICS and CS-Studio by Justin Goodwill @ Duquesne )

solenold *  Web overview screens in use/progress

Torus

DAQ «  Utilizing JLab IT resources (e.g. webopi, VDI)
camers . much more ...

Devices

Beamline

Subsystems

Weather

Tools

Strip Charts

Logbook Entry
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