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Necessary Ingredients
» Laboratory for Elementary-Particle Physics for Availa biI il:y E Stimation

¥ Cornell University

I. Estimates of MTTF and MTTR (A = MTTF / (MTTR + MTTF))

A. Component- and system-specific

B. Adjustable to identify bottlenecks (“improvement factors”)

I1. Region Definitions and Component Lists

A. Automated regeneration for easy comparison of scenarios

B. Downstream tuning time requires upstream availability

I11. Modeling Code and Analysis

A. MS Excel macros generate csv MATLAB input files

\'
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B. MATLAB modeling scripts (throw exponentials)

C. MS Excel post-processing (tables, graphics)




LC Availability Simulation Done for the LC Comparison Task Force

Cornell University

Laboratory for Elementary-Particle Physics Tom Himel, SLAC
June, 2005

Example MTBFs: Superconducting LC, two tunnels

Overall plan of attack

Device Nominal Factor Source of nominal MTBF #of | Increase

MTBF improve- devices | in down

(hours) | ment over time (%)
nominal if MTBF

. . . . eded N ,

* Write a simulation that given the MTBFs, n

i all water cooled 1EG 10 SLAC SLC had 5E5 2800 5.0
MTTRS 1 n u m be rS an d rEd u nd anCIeS Of magnets Fermilab main injector had 2EG

ComponentS, and access requirements for Tare power supply 15 10 SLAC SLC had 8B4 600 2

controllers

repair can Calcul ate average avail ab”'ty and Large power supplies 2E5 10 Fermilab main injector had GEL. TESLA design 600 Lo

with redundant regulators estimated at 2E5

th e I nteg rated I u m I n OS Ity per year All electronics modules 1E5 3 Commonly used number for electronics modules 25000 3.8

. . . . . . Linac controls 1E5 9 Commonly used number for electronics modules GO0 0.8
local backbone
LL_I m I nOSIty _IS mOStIy elther deSI g n Or Zero In Vacunm valve controllers 1.9E5 5 SLAC SLC had 1.9E5 for valves + controllers. 300 1.3
Most failures were the controllers
thls SI m u Iatlon b Flow switches 2.5E5 10 SLAC SLC had 2.2E5 1700 1.8
Water instrumentation 3E4 3 SLAC SLC had 3.5E4 330 1.2
b COI IeCt data On MTB FS and MTTRS Of Fermilab main injector had 5.6E4
- - - - - AC power 3.6E5 10 SLAC SLC had 3.6E5 T00 1.1
components in existing machines to guide | wumun w
first 5 klystrons and varied 20 10 0.4

O u r b U d g etl n g p roceSS related hardware

(should be done
with redundaney)

* Make up a reasonable set of MTBFs that give w=m = TS0 STAC SIC et movers BT 5 e ey | 1007 |01

a reasonable overall availability. We allowed i o im T
25% downtime total. 10% was kept as Tne oy oot | 0 T 0 | T e el B T T
contingency and MTBFs were tuned so the

simulation gave 15% downtime.

* lterate as many times as we had time for
(one and a half iterations were done) to
minimize the overall cost of the LC while
maintaining the goal availability

Downtime by System Downtime by Region
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Cornell University Zeroth-Order Report for the Next Linear Collider

Laboratory for Elementary-Particle Physics

SLAC Report474 May, 1996

Labomiory Avaibbility Refet=nce
AMNL{APS) A5 68 30% ATgonne Hatiomal Lab., Privade Cammuonication, Site Visit - R. Getig,
0. Ciatlette
CERM (5P5) 2 649,309 1994 5P5 & LEP hlachine Stofistics CERM 5L/ Mote 9515 (OF)
M. Calin, &. Colttotand B. Destomges
ZERT (5P5) 93 T 1994 5P5 & LEP hlachine Stofistics CERT 5L/ Mote 95-15 (OF)
Bl Calin, &. Colttotand B. Ds'ﬂu'lg\e:
CERM (5P5) 92 T4.00% 1994 5P5 & LEP Waochine Siofistics CERM 5L/ Mote 95-15 (CF)
Bl Calin, & Colttotand B. I:Is‘ﬁ:ng\e:
CERM (5P5) 9l T100% 1994 5P5 & LEP Wlachine Stofistics CERM 5L/ Mote 9515 (OF)
1l Calin, G. Coltat and B. Desfoiges
CERT (5F5) 90 T4.00% 1994 5P5 & LEP Llachine Stofistics CERM 5L/ Mote 93515 (OF)
Ll Calin, G.Colttot and B. Ds'ﬁu'lg;eu
CERM (5P5) 39 T 1994 5P5 & LEP Llachine Siotistics CERM 5L/ Mote 9515 (OF)
1l Calin, G. Colttat and B. Desfoiges
Fetmi 91 T216d% Fermi Accelemtor 5 ystem Tally Shests, Site Visit— R.hlan
Fermi 92 65.36% Fetmi Accleraiot 5 ystem Tally Shests, Site Vit — R.Man
Fermi 9394 63719 Fetmi Accletaior 5 ystem Tally Shests, Site Viit - R.han ® Ly B
Farmi 9324 63719 Fetmi Accletaiot 5 ystem Tally Sheets, Site Viit — R.hao AvallablllW Survey 1996
SLAC (LT 92 F1.00% 1992 ELC Reveald Failue Tobles, lntetnal SLAC hlemo -
W. Line baiget
SLAC(ELC 93 54.53% 1993 ELC Reveald Foiloe Tobles, lntetnal SLAC blemo -
W. Line baiger
SLAC(SLC) 95 EOET® 120485 51C Revenled Failote Tables, lmternal SLAC hlemo -
W. Line batget
SLAC(ESA)92 g7.01% 1992 ELC Revenld Foilme Tables, lntetnal SLAC hlemo -
W. Line batget
SLAC(ESAI93 93.25% 1993 ELC Revealed Failue Tables, lntemnal SLAC hlemo -
W. Line batger
SLAC(ESA)9d 9333% 1994 ELC Revenlsd Failore Tobles, lntetnal SLAC hlemo -
W. Line baiget
SLACS5RL94 97. % S5RL, Private Commuonication, Site Visit— E Goemm
SLACSERLYS Q5.60% SERL, Privale Commuonication, Site Visit— E Goemm
AGSE FY950)3 B6.30% Bmalkhaven Mational Lab, FY 95 31d (. Report— F Weng
AGE, Fyadod 6. 709 Bmakhaven Vational Lab, FY 94 44h (. Repott— F. Weng
Cornell 91-92 T4 1% CESR Reliability Summary FY 1992-FY 1994 — 0. Rice
Comell 92-23 T1.90% CESR Reliability Summaty FY 1993-FY 1994 — 0. Rice
Comell 9324 F4.00% CESR Reliability Summany FY 1994-FY 1994 — 0. Rice
F.EK.Fhatan Facioty
Linac 10W2—9ma3 9. 0% KEK Cperations Report FY 1992-FY 1993
FK.EK.Fhotan Facioty
Linac 108 | -2 9540 KEK Cperations Report FY 199 |-FY 1992
K.EK. Phaton Factaty
Linac 10@0—24] 97.70% KEK Cpetations Report FY 1990-FY 1991

Table 17-3.  Availbilites of seveml accelemtor labomtories.
I EEEE——
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