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Overview

SuperKEKB operation stages:
*Phase 1: Feb 2016 — Jun 2016
*Phase 2: Jan 2018 — Jul 2018
*Phase 3: Mar 2019 —
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Overview (2)

SuperKEKB control room SuperKEKB operator
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Introduction
SuperKEKB operator’s tasks:

" Beam injection, tuning

* Machine status monitoring

 Operation logging

- Safety management

*Hardware maintenance (during shutdown term)

Operators need to act quickly according to the situation.



Why does the operator make operation tools?

1. To respond to the accelerator operation changes.
Tasks of the accelerator operation are changing day by day.
Operators must respond to such tasks.

2. To optimize the operator's efficiency.
Routine tasks should be efficiently performed =2
To automate, to save the labor, and to simplify operator’s tasks is
very urgent.

To match these requests, operator needs to create some new tools
by himself/herself.



SuperKEKB software environment

GUI Environment:

* Python
* Control System Studio (CSS), BOY

*SAD script
(Mathematica-like language, developed in KEK)

Usually operators are developing the tools with python and CSS BOY.



Control System Studio

CSS is a collection of tools:

 Alarm Management

 Archive Engine

Operator interface : The Best OPI Yet (CSS BOY)
CSS BQOY is an operator interface editor and runtime.

CSS BOY became very popular among operators. The reason is the
simplicity of its utilization.



Vacuum status monitoring

Vacuum Status Panel for Interaction Region

{453 _MR_IPVAC.opi 52 ‘

| 2018/03/23 23:46:11 |

Pressure
3.013E-7 Pa Life:

5.932E-7 Pa
1.14€-7 Pa

1.095€-7 Pa

CapaciTarr

CG:DO1LO oo
. i

Current:

N2_pipe(D
N7

e_

NEG strp

g ——

Gote Vaive "”WQLA == ﬁf}ﬁﬁ chpase

FLOW

0

FlowSwit Chiller

01 RUN & WL ® check®
@2 AU ® 1800 sec
@3  FLOow * [ 9.49 Limin

04®  abort

05 ® WTR ®

e+

Temperat

TempIR1 18 Ta pipe

CCG:DO2H

Operator has to check
cooling system condition.
(Red square area)

If trouble is happened,
operator must call for an
expert as soon as possible.

D01, HEM®
FlowSwit Chiller
p1 =
p2 =
f3 =
pq =
b =

DB2, LEM®
FlowSwit Chiller

01 = RUN =
gz = AL =
p3 = FLOW ®
G4 ®  aport

05 = WIR =




Vacuum status monitoring (2)

Console for Vacuum Group

Many GUI panels are opened.

Where is the status monitor
panel ?!

Operator has to find the target
panel.

Sometimes, this panel is on the
background, or minimized, or
just closed down.




Vacuum status monitoring (3)

Normal status (Good) Alarm status
Vacuum IR Chiller Alarm Vacuum IR Chiller Alarm
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Operator creates a simple panel for vacuum status monitoring.

It can be judged immediately whether it is normal or abnormal.



Magnet interlock status monitoring

Magnet interlock status panel for Beam Transport
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The operator can easily
identify the location of the
magnet by the color
indication.




Safety management

Safety management console Operate when changing the

z operation state of the accelerator.
(For example, when accessing a
tunnel)

There are many buttons and keys.
Complex manipulations are
necessary.

I ' 10

After a manipulation mistake
occurred, it takes from 15 to 20
minutes for operation recovery.



Safety management (2)

Status panel for safety management console
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Other panels

Current monitor for Belle 2 Injection status monitor Beam Position Monitor
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The operator creates several useful tools for accelerator operation.



CSS alarm display panel

Structure of CSS Alarm System

. . . SuperKEKB uses the CSS Alarm
IIOC J- IIOC -IJ Alarm Config Too’l SyStem'
Channel Access | s rtion In addition to the standard tools,
i - i [ 0] we adopted our own tool.
Logging data | t Alarm data R

We have prepared our own client

IS (ActiveMQ) P
] gamaaa | panel so that operators and staff
JMS2RDB { Alarm Client GUI members can use it easily.

Insert Logging data

Logging data
User
Operator



CSS alarm display panel (2)

Structure of Alarm Client Tools

Alarm client tool queries the

database and displays an alarm
information.

Alarm Status Display Alarm History Webpage | | jmplemented the function which
Web browser .
allows to display the alarm
information on the Web as well as
on the program's panel.

Query for DB

IR —




CSS alarm display panel

Alarm History web page

@08 <> O

kekb-co-web.kekjp. <

Raw data (text
TOP

Index 2016

SuperKEKB CSS Alarm Log - 2016/03/05

<<2016/03/04 2016/03/06 >>

[Logging Time

[Record Timestamp __|[Group

[Severity [[Status [Alarm

|Recover

12016-03-05 00:15:04.357|

|2016-03-05 00:15:04.348|[Linac / VAC

IMINOR |HIGH_ALARM ||LIiV¥

[2016-03-05 00:15:04.532||Linac / VAC

IMINOR |HIGH_ALARM |LIiV: PRESSURE

[2016-03-05 00:15:04.580||Linac / VAC

12016-03-05 00:15:04.624]

|2016-03-05 00:15:04.613|[Linac / VAC

[2016-03-05 :04.942

[2016-03-05 00:15:04 916||Linac / VAC

[2016-03-05 :04.993

[2016-03-05 00:15:04.980||Linac / VAC

IMINOR (HIGH_ALARM |LIiVA:IP_61_8:PRESSURE
HIHI_ALARM ﬁ[iVA:IPJi,KA:PRESSU'RE
IOK |OK.
|OK.

|2016-03-05 00:15:05.949|[Linac / VAC

ILIiVA:TP_15_KA:PRESSURE

[2016-03-05 00:15:05.956|

[2016-03-05

|2016-03-05 00: 12.442-‘ [Linac / RF

[2016-03-05 00:40:21.443||Linac / RF

2016-03-05 00:58:26.351|[Abt Trg (LER)
26354|[RF (LER)

26.452|[Abt Trg (LER)
26.452|[Abt Trg (LER)

26.452]|Abt Trg (LER)

2016-03-05 00:58:26.434||Abt Trg (LER)
|2016-03-05 00:58:26.513|[RF (LER)

26.567|[RF (LER)

[2016-03-05 7.253

2016-03-05 00:58:28.976)|

12016-03-05 0.516|

|2016-03-05 00:58:30.514|RF (LER)

[2016-03-05 0519

[2016-03-05 00:58:30.514||RF (LER)

[2016-03-05 00:58:30.832

12016-03-05 00:. 1.88

|2016-03-05 00:58:31.874|RF (LER)

[2016-03-05 m:ﬁs:ao.szsﬂy (LER)

[2016-03-05 00:58:31.886

[2016-03-05 00:58:31.884||RF (LER)
| s

[2016-03-05 00: 6.2622016-03-05 00:15:06.237|[Linac / VAC |OK. ILIiVA:TP_18_KA:PRESSURE
[2016-03-05 00:36:44.0242016-03-05 00:36:44.018|[Linac / VAC |[HIGH_ALARM |[LIiVA:IP_35_KA:PRESSURE
12016-03-05 |2016-03-05 00:36:44.995|[Linac / VAC ILIiVA:TP_35_KA:PRESSURE

ILIiRF:KL_26:POWER
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peitel AN Bl DOSC REFLECT from 1-S

be1(C] AN Bl DOSC AUX RF /L 2-4

L1067 WENDEN:A B DOSE AUX RF VL 2-4

peitel AN @l DOSE REFLECT from 1-S

RV SPARRNGY L ER Abort RF D5-A

RIS PVATELER Abort RF D5-C

DRV AN ALY LER Abort RF D5-E

RV SPARENG Y L ER Abort BT Abort Ready D7
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L1067 WENDEN:A Bl DOSC ARC COUPLER CAV#1-VAC

DRV PAENG I 1.oss Monitor Abort BM_BLM:D07:ABORT1_2|

2016-03-05 00:58:23.97{“5]’ (p) / Pulsed Magnet|jEEN[0) SRRV N ARV Abort KickerMATIN HV Not Ready

|DOSD AUX RF /L 2-4

|DOSD REFLECT from 1-§

|DOSD REFLECT to CIR#3DL

|DOSF REFLECT to CIR#3DL

|DOSF AUX RF VL 2-4

Electric Operation log (Zlog)
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20:43:40  HER Beam Abort (87.5mA) fifrh

HER Abort Loss Monitor D10-3

HER Abort Loss Monitor D7-3
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Loss Monitor Reset, Abort Reset

Abort L 7=%, Belle2 HV OFF 3 5,
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Operator can simply copy & paste the alarm information to the operation log.




Automatic operation logging

Structure of Electric Operation Log system

(called Zlog) Zlog is an electric operation log
r J C _'J system in SuperKEKB.
10C 10C
Some data is automatically
| MonmtorAcecleratorstatus —— antared by log monitor server.
LLog Monitor Server L .
Operator (Python tool) - Start/stop of the injection
Web Browser Automatic data entry . Operat|on mOde Cha ngeS
¥ | - *Alarm events
Web Application Server | Read/Write PostgeSQL = Start Of beam tunin g
(Zope) Operation Log - etc




Automatic operation logging (2)

Structure of Log Monitor Server Automatic log entry is

indispensable to save the
I AL 4 £ I I NMaonitar for I NMonitor for ) I b
Monitor for Monitor for Monitor for Operato r'S 1abor.

Injection Status ||  Alarm Events || Operation mode O pe ration state c ha nges d ay by day
’

\)\,/—

v — so the operator needs to adjust the
" ore . monitor settings accordingly.
Data Input by This tool allows to focus on the
} S commands main task, without being distracted
e by the operation logging.
Operation Log




Cooperation with LINAC operator

SuperKEKB and LINAC

-~ SuperKEKB
= —=dualrings.-

T
T ) K,
SR e TRy
v __—vv~)"

<
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3 e SE0Dmigiector

>~

Damping Ring = INAE

s & t

SuperKEKB operator and LINAC
operator are members of the
same company.

Therefore, SuperKEKB operators
and LINAC operators are
collaborating on tool
development.
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Cooperation with LINAC operator (2)

SuperKEKB version LINAC ver5|on

SuperKEKB Alalljfl Status St tzomlos/zo 11:40:09 R R 018107714 090 39||
mnac ey RF Vacuum
BT (p) BT (e) BPM M

MG (LER) MG (HER) agnet

RF (LER) RF (HER) Timing Temperature
VAC (LERp) VAC (HERe) Safety Others
Operation BM Current Alarm: 1 Latest Changes : 2018-07-14 09:01:51

Alarm Time Group Severity Alarm Message

Abt Trg (LER) Abt Trg (HER)
DR

Current Alarm : 82 Latest Changes : 2018-03-20 11:37:15
Alarm Time Group Severity Alarm Message
2018-03-2011:37:04 MG (LER) MINOR Magnet PSD6 _BBA PSNAor IL
2018-03-20 10:29:40 BT (e) MINOR BIE 1 3 Unsuitable Current
2018-03-20 10:29:39 BT (e) MINOR BHIAE Unsuitable Current
2018-03-20 09:41:23 RF (HER) QUEV(U:@ D11D PIEZO DRIVER
2018-03-20 09:41:21 RF (HER) pUEV0:@ D11C PIEZO DRIVER
2018-03-20 09:41:20 RF (HER) QUEV(G:@ D11B PIEZO DRIVER
2018-03-2009:41:18 RF (HER) QU0 D11A PIEZO DRIVER
2018-03-2009:41:17 RF (HER) BUEV(U:@ D10D PIEZO DRIVER
2018-03-2009:41:15 RF (HER) pUEVO:@ D10C PIEZO DRIVER

Check Time: 201807714 090432 1 15544 cannecton stans [JOR] o) ot

2018-03-20 09:41:13 RF (HERJ N[0 D10B PIEZO DRIVER

o T ctamazn oz (1 p—

CSS AIarm Tools are also used at LINAC.

2018-07-1308:42:16 TEMP MINOR A-3 GALLERY Temperature

Could be used immediately after the slight adjustment of the parameters.
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Cooperation with LINAC operator (3)

Program launcher panel
for SuperKEKB

File conf Tenm Hcopy Other 09122018 22:04:49 5.1

— = j Program launcher panel was originally
# developed at LINAC, and then adopted
to SuperKEKB.

We have modified the panel by adding
the specific features of SuperKEKB.

—‘, SuperKEKE Alarm Status (C55 Alam) .

sttt Ll G5 o) So, we are able to reallge any request of

& s ot o5 e - the accelerator staff quickly by

. g g st L €5 At collaborating to each other rather then
I . creating the panel from scratch.

Keyword : | 0 Hit
2018/09/12 22:04:20 Last Updated, Task Launcher |




Conclusion

In order to operate the accelerator efficiently, the operators
need to develop new useful tools.

If the operator succeed to create a useful tools, that would
allow to perform many tasks more efficiently.

Next year, SuperKEKB operation will resume with Phase lll.

Once the collision experiments will begin, we expect more
sophisticated tasks and more busy operation time.

Thus, we would like to create more effective tools for
reliable and stable operations.



Thank you.
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Our company at KEK
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SuperKEKB control room




7 Large Displays (55-inch)
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SuperKEKB control room
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Safety management panels

@ PFUT—vsv >~ @Fiv [ c3-Studio v o~ ARE 8:5 O O~

CS-Studio - o x CS-Studio - L} L

(i1 Limit_Ready_Cont.opi £2 =8

KEKB Limit AR Limit not Keep Out
(Keep Out-= Limit) (Keep Out -> Limit)
[MmagBlP oFF  [[Mag B1E 1-3 OFF  [[]Mag BVLE OFF [ Mag BA3 OFF [ M=o BA2 OFF
.BS-ZLF Beam Shutter IN .BSrEl Beam Shutter IN .] Beam Shutterl IN .Eeam Shutter? IN
T

T
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1
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KEKB-BT Beam KEY OFF
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‘. Mag BL1N.1_4 OFF . ITR Beam Shutter IN — i | 3M 6M 9M 12M

[ mag BrRS.1_3 OFF

I
‘. DR MODE Request OFF |

e L e
T

"DR Beam Key OFF"

: 5
‘. DR Beam Stopper IN | ‘ SKEKB-BT g1 —{

Ié Push "DR Limit"

push "AR-BT Limit"

coml
com2

{_- cs5-Studio I (. cs-Studio 1/4 Q
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Safety management devices




Safety management devices & consoles (PCs)
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Surveillance camera & access control




