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Overview

Organization

Main Team: N. Baltzell, K. Livingston, B. McKinnon, W. Moore
Biweekly Meetings: 9:00 on Fridays in L210A
Wiki: https://clasweb jlab.org/wiki/index.php/CLAS12_Slow_Controls

With meeting agendas and minutes, planning docs, subsystem specs,

improving documentation

Working with DAQ, DSG, Engineering, I&C, IT groups

Framework
*  “Everything” in EPICS (R3.14.12.15)
e  (CS-Studio for uniform user interface (java-based)
*  BEAST alarm system (databases+servers+clients)

* JlLab ops’s MYA archiving system
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Components
Software and Servers

Detectors

* HV, LV, Gas, Temperature, Chillers,
Flashers, PLCs, FEBs

+ JLab FADC/DISC Scalers
SC Magnets

* PLCs, Power Supplies, Vacuum, Cryo
Beamline

* Motors, Harps, Mgller Polarimeter*
Targets

» Saclay Cryotarget*
Hall

*  Weather, Cameras
DAQ

* Crate monitoring/reset

» Trigger rates, config, livetime, BTA

.!efferson Lab



Jeffersonlab / clas12-epics @uUnwatch - 7 *Star 2 YFork 4

u pr——
© Code Issues 0 Pull requests 0 Projects 0 Wiki Pulse Graphs
8ranch: hotfix-v1.3.3 -  clas12-epics / apps / Create new file Upload files Find file  History

This branch is 577 commits ahead of master Pull request Compare

< wmoore28 plcApp: added torus_bo_renamed.db Latest commit 193¢6de 14 minutes ago (TGN

All CLAS12 online software is version controlled in JLab’s
github @ clas12-epics, clas12-plc, clas12-coda, ...

. Shift operations always use our github hotfix build at:
/usr/clas12/release/pro

Controls servers/workstations

Al 64-bit RHEL7 e
. OS installs and configs deployed and managed with Puppet s
and monitored by Nagios with regular automatic checks on
- cpu/disk/memory usage c:amii
- necessary software running (e.g. alarm server) classc4App
—  with email notifications —
S Current lineup: s
- clonpc11-22 shifters’ workstations fcup_gainApp
- clonsl1-3 servers for non-counting-house use Pl
- clonioc1-4, clondb3 for servers, softlOCs, gateways ficFlasherApp

fthDividerApp
EPICS

harp_genericApp

. Soft IOCs started/checked automatically, procServ-managed
= minimize hard-IOCs (beamline scalers, motors, old magnets) ::ic
- autosave, full ioc logging, burt save/restore

. BEAST alarm system with notifications, alarm history logging

Soft Hard
10C Name Hostname Up Time Heartbeat  Expert Reboot Last Reboot  Console Reboot

ioccaenhv_HVECALL  clonioc2 jlab.org 19 days, 05:06:48 1660008 10/12/2016 10:59:13
ioccaenhv_HVECAL2  clonioc2.jlab.org 04:42:36 G 10/31/2016 11:23:25
ioccaenhv_HVECAL3  clonioc2.jlab.org 34 days, 23:45:05 3023105 09/26/2016 16:20:55
ioccaenhv_HVECAL4  clonioc2 jlab.org 34 days, 23:45:06 3023106 09/26/2016 16:20:55
ioccaenhv_HVECALS  clonioc2.jlab.org 34 days, 23:45:06 3023106 09/26/2016 16:20:55
ioccaenhv_HVECAL6  clonioc2.jlab.org 20 days, 01:41:18 1734078 10/11/2016 14:24:43
ioccaenhv_HVFTOFL  clonioc2.jlab.org 25 days, 05:25:12 2179512 10/06/2016 10:40:49
ioccaenhv_HVFTOF2  clonioc2 jlab.org 34 days, 23:45:02 3023102 09/26/2016 16:20:58
ioccaenhv_HVFTOF3  clonioc2.jlab.org 34 days, 23:45:02 3023102 09/26/2016 16:20:59
ioccaenhv_HVFTOF4  clonioc2.jlab.org 34 days, 23:45:02 3023102 09/26/2016 16:20:59
ioccaenhv_HVFTOFS  clonioc2 jlab.org 34 days, 23:45:03 3023103 09/26/2016 16:20:58
ioccaenhv_HVFTOF6  clonioc2.jlab.org 34 days, 23:45:03 3023103 09/26/2016 16:20:58
ioccaenhv_HVFTAG  clonioc2.jlab.org 7 days, 01:15:06 609305 10/24/2016 14:50:56
ioccaenhv_HVCTOF0  clonioc2.jlab.org 15 days, 20:31:08 1369867 10/15/2016 19:34:53
ioccaenhv_HVITCCO  clonioc2.jlab.org 34 days, 23:44:59 3023099 09/26/2016 16:21:01

N

ProbeApp

sixtyHzApp

struckDagApp

sy2604App

css_builder.sh

css_launcher.sh
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EPICS Hardware Support in Hall-B

CAEN & Wiener HV/LV (detectors & beamline)

VME Crates (from CLASG slow controls: classc#)
—  vxWorks OS
— OMS Stepper Motors (harps, collimators)
— Beamline Scalers (Jorger, Struck)
— OId Magnets’ PS (xycom) (HPS, Moller polarimeter)
— Terminal servers for remote reset

VXS Crates (DAQ: adcftof#, tdcecal#...) E_
— Linux OS (centos5) - -

— EPICS: temperature, fans, status, remote reboot, FADC/DISC scalers :\T' “““““

II PEVET gl gl gl gl g1
XPS Motor Controllers (harps, collimators) ‘”":l:l:':':l:l:l:l
National Instruments’ CompactRIOs (Gas system & SC Magnets) o —————
Allen Bradley PLCs (sc Magnets)
Prologix GPIB-ETH converters (pcLv)
MOXA serial-eth converters (various, RS232/422/485)
Omega Digital Transmitters (Thermocouples, RTDs)
Anova/Lauda Chillers
Agilent/Kiethley LV supplies (pcLv,Hps)
LED Controllers (INFN and JLab modules)
AKCP Weather Sensors (Hall-B)
SCE410 Power Supply (Moller Helmholtz)
Keithley DMMs (Faraday Cup, Moller Calib)
MM FEB* and Siemens PLC*
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Recent Progress

. Torus Commissioning [.]

- EPICS FaSt DAQ Setpoint
+ 24 \oltage taps at 10 kHz - 4 GB/hr, with automatic transfer to tape Slew
. ROOT analyzer GUI Status Rdbk N MAX (sw/hw) 2020.00 A

—  Various EPICS updates
*  Interlock monitoring improvements
»  Force sums and alarm updates

Torus MPS Control COMM

2000.00 A
997 mA/s
4000.00 A

DAQ Rec.

Current (MPS)

1995.98 A

Hall Sensors Current (ZFCT) 1997.45A

. i CCM A 10689.08 G Voltage 0.72V
o - -
Hall-B buffer dewar I0Cs alive (ops) and screens ported to CS-Studio P TR Palnty e
— Analysis of archive force data in support of cooldown e LELGIE Field Direction IREER
. Torus controls improvements winding down, solenoid controls gearing u ccMD 11058.82 6 Fast Dum
’ P
= CCME 10512.12 6 Reset Interlocks
Open File| /logs/torus/torus_20161013_103115.root Exit
CCMF 11085.88 G Reset COMM
Nars -
= — VT2 — VT4 —VT17
VT17 > E Local/Remote
=1 0.025 ; Set to Local | REMOTE
| _,?' 0.02F
E Menu
= p.ois E |'|,1 JLL| Hall-B Buffer Dewar | Menu |
—= |00l 1
- E r"“-ﬂ-lJ |'I Ir L |I| i B lLL nl? s el
D.005E I T MV8002 MV8289
™ Show all |IL"IJ‘E:|‘|"1|J 2 J"'ﬂ - X} re—>
Draw .
(U= “'-|.| il JT e e G 1" 9 MVE001 FI8200T
005 F 1r - 4 4 | —
g W ‘] r U = MV8200
-0.01E CRYOGENIC INTERFACE i ROLARIZEDITARCET,
= Rl gt MV8210 DWG 66850-E-02674
— 015 ; U-TUBE used for polarized cryotarget operations
| o] a RV8210 SACLAY pves MAGNET |[EVEB215E  [[EIuE]
=om FL13 Oct 13 Oct 13 Oct 13 Oct 13 Oct 13 | DWG 66850-£-02619 [0
in | out | :31:46504608 10:31:46s04932 10:31:46505256 10:31:46s0558 10:31:46505904 10:31:4650€ R
| TD8210 | C —*R\/BZIS curPos g
X-Pan 10:31:15 10:31:46 10:32:16 ‘F—mEVSZlS t H
e[| G I N R EV8210 | 1
I L L L &Y & :[']:‘ EVE210€0 FCV LHS for
- FI6711B  EV67118 SACLAY CRYOTARGET
Torus MPS Interlock Status - PLC SI08 o 7 P4 X e |
Fast Dump Interlocks MPS Internal Interlocks PLC Controlled Ramp Down DWG 66850-E-02753 || 25.000 [ 40.000 _ []
M [LHe Liquid Level I |internal Summation (Danfysik) W |Axial Support SG EV8215
Vapor Cooled Lead Terp W fronsistor B [0S HexBeam sG ] l’f}‘((mzla 0
Chassis Watchdog DC Overcurrent P’ (Us HexBeam sG EV8210BP X3 SetVal [50.000
Current Lead Water Flow DC Overload M (ccMLoad cel - ?“5":‘ r Cur Pos
VT Cable Intlk Regulation Module B Vertical support X Torus 0eve214 40.000 [ 60.000 []
System Cable intlk [Pra-ragulator I swouench ESR VALUE BOX 295.10 R
QD .sum (ch1-4), dv>100mV Phase (AC) | DWG 74400-£-0013
QD.Sum2 (chs-8), dv>100mV,80mV MPS Waterflow W [EPics Watchdog FIS0DLP
QD.Sum3 (chg), dv>200mv Ground Fault (leakage) W [cryolLHe LL/Pres,LN2 LLjPres.\VCL V/F[T)

PLC Fast Dump Sum
B [EPiCS Fast Dump Button
Current Limit
Ramp Down Fail
VESDA Fire Detection
SW Quench, 2nd Threshold
UPS Battery Low
ESR Fault

U.S. DEPARTMENT OF

»

Thermal Breaker
MPS Overtemperature

E-Stop/Door Switch

Warnings (Not Interlocked)

M [cRio comm
W [cryocon 1

M [cryocon

M [cryocon

2
3

\,J A N. Baltzell, CL

SW Current Limit (EPICS)
CRIO FastDAQ Comm
M [splice(s) Over Temp

Set to Local
—— -
REMOTE B
Reset CryoCons )

0
Set Val 0.000
Cur Pos

EV8210C

70.000 | []

500L Buffer Dewar
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Recent Progress

DC LV controls ~complete
— with alarms and archived in MYA, GUIs in cs-studio
— required investigations & blocking non-EPICS traffic at network switch in Hall-B (unecessary in previous tests in EEL)
* Prologix GPIB-ETH converters can’t handle broadcast traffic volume on Hall-B slow controls subnet
— standard EPICS softlOC, no LabView/Windows
— very good response time (<<1s) and reliability
— 1 bad power supply remaining

DC Low Voltage

Measured

Channel| Pw Status

047A 750V

ALL ON W ALL OFF

Setpoint Input ovC

\oltage | Current | Voltage | Current | Voltage | Current | Reset

38.00 A

Reset

-0.01A 7.00V 7.00V

40.01 A Reset

20.00 A Reset

23.01 A Reset

7.50V

42.00 A Reset

20.00 A Reset

23.00 A Reset

7.50V

37.00 A Reset

29.00 A Reset

36.00 A Reset

7.25V

36.00 A Reset

7.50V

[42.00 A Reset

23.00 A Reset

7.50V

21.00 A Reset

0.63V 00000000

42.00 A Reset

30.21 A

Reset

8.00V

43.00 A Reset
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36.00 A Reset
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DC LV Alarm Settings

Current

S1R2 -0.01 A 16.00 A

S1R3 0.00 A 16.00 A

S2 R2 0.00A 16.00 A
S2 R3 -0.00 A 16.00 A

S3 Rl -0.00 A 16.00 A

S3 R2 -0.01 A 16.00 A
S3 R3 -0.00 A 16.00 A

S4 R1L 0.01 A 16.00 A

S4 R2 0.01 A 16.00 A
S4 R3 16.00 A

16.00 A
7.00 A
16.00 A

Voltage
HH ] oo

5.00Vv
5.00Vv
5.00Vv

5.00 vV
5.00V
5.00 V

5.00Vv
5.00Vv
5.00 V

S4 R1 0.55V 5.00Vv

S4 R2 -0.00 v 5.00Vv

S4 R3 -0.00 v 5.00Vv

5.00 vV
5.00 vV
5.00 V

5.00 vV
5.00 vV
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Recent Progress (3)

ECAL 2.16E2 ECAL 0.00E0 ECAL -4.50E1 ECAL -4.50E1
PCAL 1.92E2 PCAL 1.92e2 PCAL 2.07E3 PCAL 0.00E0
FTOF 3.01E4 FTOF 3.79E1 FTOF 4.97E4 FTOF 3.29E2
b HV SyStem LTcC -1.08E2 LTcc -1.08E2 LTCC -1.08E2 (hele -1.08E2
F d . h d . MYA HTCC HTCC HTCC HTCC
- OrWar Carrlage arC Ive In ECAL 7.05E6 S2 S3 ECAL 1.63E6 ECAL 3.07ES S2 S3 ECAL -4.50E1
—_— PCAL 1.31E4 PCAL 8.20E3 PCAL 1.62E3 PCAL 1.46E3
Global statuses (@ sector/detector/group levels) pen] e CEDwaeemag o
— DC Current sums by region Lree 1.31E2 LTce -1.08E2 Lrec 9.18E1 LTCC  -1.08E2
HTCC S6 S5 HTCC HTCC S6 S5 HTCC
ECAL 2.16E2 ECAL 2.16E2 ECAL -4.50E1 ECAL -4.50E1
PCAL 1.92E2 PCAL 1.92E2 PCAL 0.00E0 PCAL 0.00E0
d SCalerS FTOF 1.56E2 FTOF 1.56E2 FTOF 2.40E2 FTOF 0.00E0
. LTcc -1.08E2 LTcc -1.08E2 LTCC -1.08E2 mcc -1.08E2
- Forward carriage detectors done HTCC HTCC HTCC HTCC
—  With sector/layer/region sums
U CTOF D FTC
4.53E3 4.78E3

 Forward Tagger
— Complete except MM FEB and PLC, in progress

SECTORS

«  cRio Heartbeats and Alarms e O@O@OO)]
2 el I )

« |OCs / servers recovery procedure exercised . @@O@OO

—  Due to opportunistic power outage / UPS failures e OQOOOO00® ’
—  Automatic recovery >95% success, with lessons learned W’

 Hardware Repairs
— CAEN HV

* A couple more HV board failures and repairs
» CPU & power supplies repaired under newly extended warranty

— MOXA serial-eth servers

+ mfg. acknowledged batch of hardware failures and repaired at no cost

(warranty expired) Mixed On/oOff

Error
Comms Error
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Upcoming Work

November 2016 (required for KPP) :

. DC HV Controls
— final test of full 6-sector controls in Hall-B
» pending install of serial lines
«  software/GUIs already tested on 1 ' — 2
mainframe in EEL & Hall-B :

. Add all alarms to handler

o000+ A ‘0oan |

Drift Chamber High Voltage

Sactor1 Sactor2
RL "2 R R "2
EREEEE REEREE EEREEY EEEREE EERERE
pnjunf enfucfhenfenl nefun)unjen
pnlenl eeluel enlond nelued enlen
EEEEEE EEEREE EEEEEE EEEREE EEEERE
pnjunf eefuef enfen) nefuc]enjen
pnjunf eefucfenfen) nefuc]enjen
pnjunf eafuefenfen) nefuc]enjen
pefunl eelnchenled nelucd enlden

TEENEE EREEER EERFEER
T 0 0 11 [T
T 0 0 11 [
0 11 [
i T
REEREE EREEER EEEEER
00 0 0 11 1
T LT

AL

Sactord

R RL R
RRERER REEREE BERRER
11 [T pefunf eefuc
1T pelnnl eelng
EEEREE EEEEEE EEEEER
11 [T T 0 100 0
11 [T T 0 100 0
11 [T pejunf eejuc
T[T pelnnl eelee

EEEEEE EEEEEEEEEEEE EEREEE
pefun) exfesfufun]eefee
pejun) exfenfaefun)eejee
pejun) exfesfunfun)eejee
peldund exdeed pxlued eelep
EEEEEE EXEEEEEREEEE EEEEEE | ©
pejun) Enfenfunfun)ufuc] ©
pelnnd exldend nn 1T

— been running for months with torus alarms and
a few detector gas alarms

. CLAS12 Overview screen(s)
. Solenoid Controls*

B® Alarm Area Panel 82 = g i Alarm Table [HallB] 2

Current Alarms (7)
F
B_TORUS:MPS:VT_Cable_Intlck

B_TORUS:MPS:US_HB_SG_Interlc
B_TORUS:MPS:Soft_Quench_2nd
B_TORUS:MPS:Soft_Quench_1st
B_TORUS:MPS:PLC_Fast_Dump
B_TORUS:LN2:TP8151_DT_Dt30
B_TORUS:LN2:SHLDOUT_DT_Dt1

cRIO Comms

‘ Forces ’ { Vacuum

00000

‘ loCs H SVT H HTCC ’
N ext = Alarm Tree 2 = g

«  Finish CND/MM integration

—  CND-specific HV Controls (already tested) Qe e oneTTE A

» @ System: Cooldown (MAJOR/HIHI_ALARM)

- MMFEB and PLC + @System: Cryo (major-acked/STATE_ALA

» @ system: Helium

«  Saclay Cryotarget > EPICS S S —

» System: Forces

— delayed by PLC issues > @ System: Vacuum

Area: Gas Systems

. Moller Polarimeter T B 4 GO, DV HEARTBEAT STAT

PV: B_HW_CRIO_FC_HEARTBEAT_STAT

—  target calibration started last summer VA B GRS HERRTBEAT. STAT

«  Cameras / weather sensors it |

PV: B_HW_CRIO_SVT_HEARTBEAT_STAT

+ DAQ integration » @systemiiocs

» @ system: SVT

*  Logbook integration P @systemitircc
*+  SVT integration

<

B_TORUS:LN2:PV8556T_Permit
B_TORUS:LN2:HTR8559_Permit
B_TORUS:LN2:HTR8559:MMOD
B_TORUS:LN2:EV8556T:MMOD
B_TORUS:LHe:PV8563_Permit

QAAAQR

2

Select

riptior
MAJOR alarm: VT Cable Intlk

MAJOR alarm: US Hex Beam SG

MAJOR alarm: SW Quench, 2nd Threshold
MAJOR alarm: SW Quench

MAJOR alarm: PLC Fast Dump Sum
MINOR alarm: 30min avg, TP8151

MAJOR alarm: 120min avg, SHLD_T_AVG

riptior
major-ack'ed alarm: PV8556T Interlock
major-ack'ed alarm: HTR8559 Interlock
major-ack'ed alarm: Nitrogen
major-ack'ed alarm: Nitrogen
major-ack'ed alarm: PV8563C/W Interlock
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