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Introduction

• Many Web-based software tools are developed for 
APS operations. 

• Utilization of these tools:
– Improves control room productivity and consistency
– Enhances the tracking of machine faults
– Helps to communicate machine status to operations 

staffs and other system groups
– Contributes to the improvement of user beam 

availability and reliability
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APS Operation Statistics

• APS Operational Statistics are compiled by the 
Operations Group throughout each run

• There is a dispute period to allow groups to 
challenge the fault and downtime analysis

• Overall performance is calculated based on user 
beam downtime

• System performance is based on system downtime
• Each group is allocated a FY downtime goal or 

“budget”  and a MTBF goal
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Run 2001-4 Downtime by System 
October 31 through December 23, 2001

Scheduled User Time = 1120.0 hours
User Downtime = 38.5 hours
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Run 2001-4
Budget

Downtime 
Budget

1.0%  RF
0.2% 
Diagnostics
1.0% PS
0.2% Controls
0.5% Water/ME
0.3% Vacuum
0.1% Operations
0.1% OAG
0.0% Physics
0.1% ID-FE
0.1% ISI

Updated 12/29/01
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Run 2001-4 Faults Per Day By System 
October 30 through December 23, 2001

User Beam Days = 46.7
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APS Run History Operational Statistics
X-ray Availability

Data from FY1998 through Present
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APS Run History Operational Statistics
Scheduled User Hours
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APS Run History Operational Statistics
Average Fill Duration Without a Fault (MTBF)

Data from FY 1998 through Present
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APS Running Statistics; FY98 to Present

Scheduled 
User   Hours

Storage 
Ring 

Availability 
(hours)

Storage 
Ring 

Availability 
(%)

X-ray 
Availability 

(hours)

X-ray 
Availability 

(%) Faults

Average Fill 
Duration 
without a 

Fault (hours)

Faults Per 
Day of 

Delivered 
Beam

Delivered 
Integrated 
Current (A-

hr)

Average 
Current 

(ma)
Run 97-7 741.9 722.6 97.4% 698.2 94.1% 17 41.1 0.58 52.9 75.8
Run 98-1 703.1 668.0 95.0% 640.6 91.1% 21 30.5 0.79 48.7 76.1
Run 98-2 714.5 683.3 95.6% 656.4 91.9% 27 24.3 0.99 50.3 76.6
Run 98-3 1154.2 1110.2 96.2% 1091.1 94.5% 28 39.0 0.62 85.1 78.0
Run 98-4 1152.2 1100.6 95.5% 1076.9 93.5% 31 34.7 0.69 84.2 78.2
Run 98-5 1093.6 1014.8 92.8% 987.4 90.3% 49 20.2 1.19 79.3 80.3
Run 99-1 976.6 941.2 96.4% 923.6 94.6% 35 26.4 0.91 75.3 81.5
Run 99-2 831.2 806.3 97.0% 794.9 95.6% 19 41.8 0.57 65.1 81.9
Run 99-3 832.0 812.6 97.7% 805.6 96.8% 31 26.0 0.92 58.5 72.6
Run 99-4 1320.0 1269.6 96.2% 1256.2 95.2% 42 29.9 0.80 102.5 81.6
Run 99-5 1024.0 983.0 96.0% 970.8 94.8% 44 22.1 1.09 82.0 84.5
Run 00-1 1511.0 1474.0 97.6% 1461.8 96.7% 35 41.8 0.57 119.5 81.7
Run 00-2 1248.0 1198.7 96.1% 1181.7 94.7% 47 25.1 0.95 99.5 84.2
Run 00-3 1264.2 1161.0 91.8% 1109.5 87.8% 34 32.6 0.74 89.2 80.4
Run 00-4 1000.1 963.6 96.4% 953.0 95.3% 45 21.2 1.13 79.2 83.1
Run 01-1 1528.2 1487.7 97.4% 1475.2 96.5% 52 28.4 0.85 124.9 84.7
Run 01-2 1240.0 1195.4 96.4% 1184.3 95.5% 35 33.8 0.71 101.5 85.7
Run 01-3 1232.0 1187.6 96.4% 1176.2 95.5% 56 21.0 1.14 104.2 88.6
Run 01-4 1120.0 1094.6 97.7% 1081.4 96.6% 46 23.5 1.02 101.3 93.7
TOTAL 20686.8 18780.2 90.8% 19524.75 94.4% 694 28.1 0.85 1603.2 82.1

Through 12/23/2001, the end of Run 2001-4



02/04/2002 ARW, Grenoble
Chihyuan Yao

Operations Group
Advanced Photon Source

Statistics Tools

Operational Statistics are compiled based 
mainly on three data sources:

• Fill history
• Downtime log
• Operations logbook
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Fill History

• A data logger process records beam current, operation 
mode, beamline shutter enable status, etc. every 30 seconds

• The fill history application calculates storage ring 
downtime, injector downtime and faults based on the 
logged data

• Any closure of the shutters during user operation will be 
logged and counted as a fault

• All beam losses and faults are analyzed by operations staff 
and their causes are entered daily

• The program runs every hour and posts a fill history page 
on the Web
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Downtime Report Tool

• A manual downtime entry system, which collects 
operator’s input for beam losses or system faults.

• Any system fault that causes beam loss will automatically 
receive up to 0.5 hr user downtime for refilling.

• A subsequent fault that prevents beam store will get exact 
amount of downtime for the fault.

• If more than one system fault exists, they share the user 
downtime.

• Operations Group receives downtime for any recovery 
time longer than 0.5 hr.
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Downtime Types

• Store lost
• Inhibits beam to user
• Inhibits beam to user, shared downtime
• No impact to user beam
• Injector downtime
• Intentional dump
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Electronic Logbook

• The benefit of electronic logbook:
– Saves time for writing, editing and bookkeeping
– Instant communication to:

• Operations personnel
• Management
• Supporting personnel
• Beamline users

– Readability
• In order to comply with DOE guidance, hard 

copies of the e-logbook are kept  for record.
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Logbook Page Format

1. Date/shift
2. General 
3. Initial Machine Status
4. Shifts Events
5. Downtime and Reason
6. Shift Summary
7. Daily Orders
8. Operator Aids
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Logbook Editor

• Adobe FrameMaker® was selected as editing 
tool for its availability on Sun/Unix, its look 
and feel, graphic ability, ease of editing, and 
the freeware conversion tool.

• Template files are used for different shift 
schedule to keep consistency of format.

• Autosave feature of FrameMaker is enabled 
to save every 10 minutes.
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Logcron

• A cron process that converts FrameMaker
file into html files

• Runs every 20 minutes
• Updates the logbook directory page
• Updates and maintains the archive file 

directory
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Logbook Search Tool

• A simple string search tool to provide fast 
search capability 

• Mainly used for staff members to perform 
research and investigate past events 
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RM&D Report

• RM&D (Repair, Maintenance and Development) Report 
tool mainly serves as a fault reporting tool.

• Its is a Web-based entry tool.
• A report is submitted when a system deficiency or fault is 

found.
• E-mail notifications are sent to system managers and 

selected members of system groups.
• A member of system group may enter responses after 

investigation or repair.
• System manager closes a report when the correction/repair 

is done and verified.
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Work Request System

• Purpose: a work management tool for:
– Scheduling
– Coordination
– Communication
– Assisting LOTO, Tunnel Access activities
– Equipment control during user run

• Any one who performs work in controlled area must have 
an approved work request.

• Machine Managers and Chiefs of Operations approve 
work.
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Work Request System

• System managers complete work requests after 
verification/confirmation.

• All work during user run period needs approval of 
responsible operations staff. 

• All employees can submit a work request through 
a “Public” page.

• A requestor can also make a query or modify 
his/her own newly submitted requests.
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Work Request System

• E-mail notifications are sent to machine managers 
for approval.

• E-mail notifications are sent to system managers 
for cross checking or possible follow-up action, 
such as system validation, radiation shielding 
verification, etc.

• An “Approver” page is used for approval and 
modification of work requests. A password is 
required to access the page.
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Work Request Implementation

• The work request system is implemented as an Oracle®

database application.
• It is basically maintenance free and reconfigurable.
• All requests are grouped by machines: Linac, PAR, 

Booster, SR, Exp. Floor, and other.
• Fields and attributes can be customized for each machine.
• E-mail notification and approval authorization can be 

reconfigured online.
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Online Operations Info

Many Web pages are developed to provide information or 
assistance to the control room crew. These include:

• SR beam status display: beam current, lifetime, machine mode,…
• RMS beam motion and emittance display
• Timely Order
• Standing Order 
• Operations FAQ
• Procedures
• Call-in lists
• Mail notification archive
• FY user beam schedule, shutdown maintenance schedule…
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