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Earlx Challenges at CEBAF

 New machine
— From the ground up
— First large scale application of SRF
— No ‘statistics’ on system/component performance

 New People
— No shared experience

* New Management
— Clarity of vision
— Practices under development
« HCO, on-call, repair escalation
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Vocabularz

 Avalilability / Reliability
— Not cleanly understood
— Machine? System? Component?

* MTTR, MTBF~, etc.

— Theoretically useful
— Difficult early on when statistics weren't there

*Mean Time To Repair, Mean Time Between Failures
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CEBAF Vocabularz

* Lost Time: Not doing Physics, for whatever reason
— New phrase
— No ‘free ride’ for simultaneous failures
— Accountability for Beam Studies time

 Whack-a-Mole: a. An ancient arcade game
revolving around a mallet and a mole.

D. CEBAF slang for putting effort where effort is due.

6/24/2016

4 Jefferson Lab



1994 First Beam on Target at JLab
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Lost Time Tracking

1st: Dredging through paper logbooks

2"d: Simple web interface for Operations to use
— Records dumped into an Excel spreadsheet.
— Labor intensive to edit, parse, use.

This effort resulted in a large database used
a. to guide CEBAF improvement efforts, and

b. for reliability statistics as new machines were In the
planning stages.
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Lost Time Spreadsheet Eye Chart

Date T.Down T.Up new tz Description

601 20:3 2034 0:27 0: 13043 K
601 2145 24:50 0:02 0 3044 [QuickPic - 1L18 dropped out of hy
T 523 6:16 0200 0 3043 | TUME
71 106 06 225 2. 3049 | Keyword:
701 14:25 15:00 0200 0: 13054 | TUNE "Ha
701 1500 15:45 0200 0: 3056 [TUME
T 0: 2040 005 0
801 1254 12:54 0:04 0:04 M agnetz |DOGEE door
501 0:01 125 1:23 2: Fone 2 d ofEntry: MAN!
9/01 5:A7 5AT7 0:19 0:00 0: THI tri ced Entry: MBCAT
301 20 20:05 1:30 2 1:32|Co CEn
301 23 2342 0:10 0:00 0:10|RF ref
1001 8: 8:43 0:07 0:00 0:07 |RF
10:/01 12:37 12:37 0:10 0:00 0:10|RF 2
1001 1910 19:10 0:12 0:00 0:12|RF 2L03-1,23 4
1/01 843 543 1:59 0 1:58 Beam Syn
01 2044 10:10 000 = 0 Beam rezt
1201 B 3: 354 2105 3 2 13114 |K A6 1L02 dirog
12101 324 13:33 0:15 0:04 0: 13119 DoG
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Lost Time Spreadsheet Eye Chart

Date T.Down T.Up Beam Up Sye DowiRecovery  Total Entry elog newts Description
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701 257 205 608 0:00 B da udg E 050 | Keyword: Hall C down due to XSEPE

701 D23 616 000 0:53 0: dawdg 43 [TUNE
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Lost Time Trending

* Weekly Reports
— Recent Opportunities for Improvement
— Comparison to previous week

* Lost Time Roll-Up

— Included Availability numbers taken from
DOE Metric / Contract definitions
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Weekly Report Example

Downtime 11/6/01 - 11/12/01

Hardware Software Tune FSD Availablility*
Lost Time 33:11 1:09 6:32 9:40 78.0%
Last Week  26:04 7:44 014  11:52 68.7%

Major Sources of Accelerator Downtime

Time Lost Description Action Resp.
940  FSDtrps
848  Underground pipe failure saddle & seat replaced 11/13/01 Plant
6:08  XSEP6T PS water flow meter Temp flowmeter 11/7/01 AES /HPEE
247  MARCSA shunt power supply Replaced 11/8/01 AES
2:38  1L02-2 Klystron Bypassed 11/12/01 AES
2:25  RF Separator Amp 6 failure Repaired 11/7/01 (No Spare) AES /RFES
213 Beam bleedthru and asymetery trouble Multiple Injector checks Gun
1:32  MBS04B11 trim card KMOL Bypassed 11/13/01 AES
1:32  iochal card Replaced 11/9/2001 AES
37:43 |Total Accelerator Major Sources 78% of 50:32

* Best delivery to a Hall with FSD trips removed
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Hours Lost
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CEBAF FY'12 Lost Time by System

oDec11 75.9%
116/506hrs

mJan'12 69.4%
2.35/683hrs

o Feb12 &60.9%
113/693hrs

mMarch12 70.5%
244/726h0rs

OApnl12 80.5%
210/720hrs

oMay12 77.1%
sl/41ehrs
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Summary from 2002 Accelerator Reliability Workshop

 We do a good job responding to problems as they arise.

BUT

« Engineering support is needed for expanded early
warning (predictive) diagnostics.

« Detailed analysis of system failures is necessary to raise
machine availability to >80%.

« Maintaining machine availability over the long term will
require significant resource commitment.
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4/6GeV Availabilitx Trend

Availability by Month 1998-2012
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RF % Lost Time by Month
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Cryo% Lost Time by Month
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SRF% Lost Time by Month
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UPGRADE CAPTION CONTEST

I HAVE SOME GOOD
NEWS AND SOME
BAD NEWS.

L)

4C.

scottadama® aol.com

www.dilbert.com

THE GOOD NEWS IS
THAT THEDOE IS
GOING TO SPONSOR A
12 GeV UPGRADE.

{0

© 2005 Scott Adams, Inc./Dist. by UFS, Inc.

§ 105

THE BAD NEWS IS
THAT IT WILL BE BUILT
ON THE BACK OF THE
OLD 6GeV MACHINE.
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Issues and Open Questions

How can the machine reliability and
availability numbers be improved?
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The Reliabilitx Challenge

SOME SCIENTI EVERPTHING :
RELIEVE AT SBREAING |l AT LEAST (TS
A Soliies. A A D oncy [ o e
» ; _; o BED . AND GREATE WINNING
PISORPER.
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DC Power % Lost Time by Month
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