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Abstract

Ansatz

obtained.

We present a method for

the known (and archived) alarm states of the machine.

described.

The availability of a particle accelerator or any large machine with users
is not only of paramount importance but is also, at the end of the day, an
oft quoted number (0 to 100%) which represents (or is taken to
represent) the overall health of the facility in question. When a single
number can somehow reflect on the maintenance, operation, and
engineering of the machine, it is important to know how this number was
In almost all cases, the officially quoted availability is
generated by hand by a machine coordinator, who peruses the
operation statistics over the period in question. And when humans are
involved in such a calculation there might be a latent tendency to avoid
the stigma of low availability. So, not only might there be scepticism at
'impossibly high' availability, but comparing quoted availability from one
machine with another might turn out to be virtually meaningless.
calculating the machine availability
automatically, based on the known (and archived) machine states and
Ideally this is
sufficient for a completely automatic determination of the availability.
This requires, however, a perfect representation of all possible machine
states and a perfect representation of all possible fatal alarms (those
leading to down time). As achieving perfection is ever an ongoing affair,
the ability for a human to 'post-correct' the automated statistics is also

“if the machine is not available then
there must be at least one fatal
alarm in one of its subsystems.”

Motivation

« Remove human bias

 Reduce workload on machine
coordinator

* Monitor Availability on-line

State Server
* Well-defined list of possible
machine states
* Declared externally (by operator)
« Status of declared state
« with/without beam (running)
« with/without fatal alarms
(problems)
 Bean counting: integrated time
spent in any one state

bean counting ...
(how many
seconds spent in
Machine Studies?)

Required Services

Alarm Server

* Well-defined alarm subsystems

- Fatal alarm statistics

* Archive of all alarms

* ‘Is ready’ = absence of any fatal
alarm (availability)

 Bean counting: integrated time
where a subsystem has at least
one fatal alarm

Archive Server

* Archive the bean counts for each
state

« Archive the bean counts for the
‘Is ready’ information
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13:23:52: Alarms loaded.

13:24: 24: Finished loading alternative statistics state data.

Use the Alarm system and the Operation State
history to deduce and assign blame for non-
availabllity ...
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13:29:35: Alarm messages loaded.

18, Oct 06:51:09.0 L2-HF: 152 RFAlarm/Modulator02: Shunt Diode (Fehlanpassung)
18, Oct 14:11:33,.321 L2-HF: 152 RFalarmModulator02: Modulator nicht bereit
18. Oct 14:11:33.321 L2-HF: 152 RFAlarmModulator03: Modulator nicht bereit
18, Oct 14:11:33.321 L2-HF: 152 RFalarm/Modulatord5: Modulator nicht bereit
18, Oct 14:11:33.321 L2-HF: 152 RFalarm/Modulator0s: Modulator nicht bereit
18. Oct 14:11:33.321 L2-HF: 152 RFalarm/Modulator0s: Modulator nicht bereit
18, Oct 14:11:33.321 L2-HF: 152 RFAlarmModulator 11: Modulator nicht bereit
18. Oct 14:11:33.321 L2-HF: 152 RFAlarm/Modulator 12: Modulator nicht bereit
18, Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator02: Modulator nicht bereit
18. Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator03: Modulator nicht bereit
18, Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator05: Modulator nicht bereit
18, Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator06: Modulator nicht bereit
18, Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator03: Modulator nicht bereit
18. Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator 11: Modulator nicht bereit
18, Oct 14:31:34.0 L2-HF: 152 RFAlarm/Modulator 12: Modulator nicht bereit
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Corrections

File  Options  Help
Selected Context:  |LINACZ v

Selected Overview: |LINAC-2 Overview v

Chart | Alarms

LINAC-2 Overview

S : G| 24-hour history of selected machine
LIMAC-2 Owerview
LINAC-2 Overview “AI IS READYH
® UserPETRA: 1.1 hr = e pa ramete rS and armS
[ ] UserDORI.S:Usec L F—-——-—-——-—-—-r-—- : || g ] i T
ptiutotn || I i (a boolean value):
\\\ [ Machin.e Studies: 0 sec 9 h ‘ |‘ | . . .
\ " S 7 TR Ll 1 => machine is available
@ PIA: D sec . »
. _ T — [] [ [
v T R D R 0 => machine is not available
® Service Mode: 0 sec
Problems: 1.5 hr Cursor: Tue 18,10,2016 08:59:38.975 CEST |W
qurﬁnt State: User TEST Color Dia\-I s Channel — Cursor
Selected time range: 10.18.16 00:00 - 10.18. 16 23:59 - ParticlesL 2 14.53
e s | i - e = : :
We can select any time range we like
October 2016 > » 0 0 .
e ——— either with the calendar or by zooming
4 5 3 7 8 9
. > B on the trend chart ...
25 26 27 28 29 30
1 2 3 4 5
story | Interval: |60 s |m w Cursor | Availability | Gantt
13:29:35: Alarm messages loaded

Why was the machine not available?

Which subsystems were responsible?

Only those subsystem with at least
one fatal alarm are displayed in the

Service Mode: 0.0 5

File  Options  Help
Selected Context:  |LINAC2 “ Chart | Alarms
Selected Overview: |LINAC-2 Overview v
N LIMAC-2 Overview
LINAC-2 Overview
@ User PETRA: 1.1 hr 1
® User DORIS: 0 sec
X User TEST: 21.3 hr 14
\\ User Control Room: 2.2 min
,
N @ Machine Studies: 0 sec E
~ ® Freparing: 36 sec
@ Standby: 1.7 min 4
@ PIA: O sec -
Tl + L]
Gun: 0 sec -1
) 00:00 05:00 10:00 15:00 20:00
Test 0 sec Tue Oct 18 00:00:00 CEST 2016 24 Hours
® Senvice Mode: 0 sec
Problems: 1.5 hr Cursor: Tue 18.10.2016 16:29:08.079 CEST | Chart Options...
Current State: User TEST
Selected time range: 10.18.16 00:00 - 10,18, 16 23:59
Date Span | Info
L2-Protokall

From: 18.10.2015 00:00:00

To: 18.10.2016 23:59:59 Interlock: 25.8 min |

L2-Protokell: 1.0 hr L3-HF
L2-HF: 26.2 min | | | u |
user BEAM: 0 sec PIA-HF: 15.4 min

‘Info’ and ‘Availability’ tabs ...

14:06:44: Alarm messages loaded.
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Where and what were the fatal
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18, Oct 14:11:33.321 L2-Protokoll: 810 RFAlarmModulatord3: Modulator nicht berei
18, Oct 14:11:33.321 L2-Protokoll: 810 RFAlarmModulator05: Modulator nicht berei
18, Oct 14:11:33.321 L2-Protokoll: 810 RFAlarm/Modulator06: Modulator nicht berei
18, Oct 14:11: 33,321 L2-Protokoll: 810 RFAlarm/Modulator08: Modulator nicht berei
18, Oct 14:11:33.321 L2-Protokoll: 810 RFAlarmModulator 11: Modulator nicht berei
18, Oct 14:11:33.321 L2-Protokoll: 810 RFAlarm/Modulator 12: Modulator nicht bereit
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Philosophical Question:
. is problems a declared state?
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or is problems an attribute ?

time spent in problems and
total non-available time are not equal !
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14:12:21: Alarm messages loaded.
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right click on the pie-chart
to get the corrections
popup dialog ...
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14:47:00: Alarm messages loaded.
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Zoom in as much as you
want and right click on the
state you wish to assign
: to another state ...
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but: you have to fill out
a ‘form’!

To do:

* Consistency checks
* Automatic notification to responsible parties if there’s a correction

Notes: this is an on-going project (maybe forever ...)
* Alarms (Why were they there? Why weren'’t they there?) are where

most of the action is ...
* Corrections are currently necessary in the trail-and-error phase !
« (Can also correct the availability with another dialog popup !

http://tine.desy.de

it doesn’t always have to have a slick web site to be good
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