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Presenter
Presentation Notes
Much quantitative research shows that greater rigor in quality reduces costs and results in greater profits.  Lots of data proving this for cars, appliance, houses …  Quality means following the rules.  

There are few studies where rigor in safety programs leads to greater profits and reduced costs (in our case, new projects and reduced costs). However, quality and safety are defined the same way – they both mean we are to follow a set of rules.  If we do, this should lead to reduced costs and new projects at C-AD.  What has been the outcome since 1991?
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C-AD Operational Practices Added after 1991

e Safety Committee Reviews e Accelerator Readiness Reviews
Management Review e BHSO Facility Representative Surveillances
—>e Performance Indicators e BNL Building Occupancy Readiness Reviews
e Assessment Tracking System Action Closure e BNL Cryo/Pressure /| ESH Committee Reviews
—>e Critiques and Lessons Learned Reports e BNL ESH Directorate Assessments
—>e Occurrence Reports —> ¢ BNL Internal Oversight Assessments
e Unreviewed Safety Issue Process —> e DOE ESH and Security Assessments
e Design Review Questionnaires e [SO 14001 Registrations
e Environmental Assessments e OHSAS 18001 Registrations
—>e  Facility, Area and Job Risk Assessments e Chemical Management System Inventory
e Hazard Assessments —>e¢ Conduct of Operations Procedures
—>e Internal Assessment Reports e Configuration Management of Safety Systems
e Legacy Issues Committee Reviews e Group Feedback Meeting Reports
—>e Manager Work Observation Reports —>e¢ Human Performance Program
e Quality Assurance Assessment Reports e Materials Inventory
Safety Assessment Documents —>e Operations Procedures and Training
e Accelerator Safety Envelopes e Pre-Job Briefings and Plan of the Day
—>e Safety Inspection (Tier 1) Reports e Post-job Feedback
e Self-Assessment Plan and Annual Report e Weekly Divisional and Group Meetings
e Shield Block Inspections e Weekly Time Meeting
—>e Training and Qualification Reports —>e Work Planning and Control Documents

Con Ops Linked ; i.e.,
Defense in Depth Approach
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Presenter
Presentation Notes
Beginning in 1991, C-AD (formerly AGS) set out to define and follow a rigorous set of rules for safety and operations.  The point I make with a slide like this is that no one knows which operational practices effect outcomes more than others; from DuPont’s research, even though one doesn’t know which programs are more effective than others, many (25 to 40) programs are needed to effect the outcomes and push towards excellence (high productivity, low injury rate, low event rate).

Swiss cheese model – defense in depth.


C-AD Operational Dose Trend and Beam
Trends
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» Collective dose declines relative to increases in proton beam intensity
as Con Ops promotes better system monitoring and performance
resulting in less repair work on radioactive equipment

« Beginning in FY00, heavy ion program at RHIC contributes a
small amount to collective-dose
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Presenter
Presentation Notes
Booster construction started in 1990 and it was anticipated to increase annual proton output at AGS  by a factor of 6 by 1993.  Annual proton output also depended on the annual budget to run the accelerators.  Collective dose was seen to be a major operational issue if not controlled and reduced compared to 1990 and years prior.  Con Ops focused on reducing errors, reducing beam losses and machine failures, which greatly reduced dose since workers did not have to repair radioactive equipment as often.  In 2002, the proton program at AGS  ended and the RHIC heavy ion programs began.  

In 2011, C-AD added isotope production facilities and workers that were formerly in the Medical Department.  More procedural rigor and equipment configuration management in the isotope program has turned their collective dose down while production of isotopes has increased.  Proton intensity was raised about 1.5 times greater than the highest values prior to transfer to C-AD.  The demand for isotopes in research and medicine is much greater than the commercially available supply, and DOE has a national program to make up the shortages.  Thus, recent improvements in this program have been beneficial to many parties.


Collider-Accelerator Recordable Injury
Record

Annual Recordable Injuries
30

25

20 -

15

10 -

0 -
N

S *

D o P L AP O O N ]
UG I R MR R R R LGRS g

OKHRUEN

Brookhaven Science Associates 9/ 17/2016 Brookhaven National Laboratory 5 NATIONAL LABGRATORY


Presenter
Presentation Notes
1 Recordable Injury at C-AD in FY15
BNL as a whole had 24 cases


Collider-Accelerator Occurrences

Number of Occurrences Each Year
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Presenter
Presentation Notes
When Con Ops started at AGS in 1991, there were 30 open occurrences from the 1980s.   These were closed out and corrective actions implemented within 1 year. In 2004, DOE changed the types of events that were reportable as occurrences; some were very low-level events.


Collider-Accelerator DART Rate
Comparison
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Presenter
Presentation Notes
Area (10 years of DART injuries) is significantly different at BNL as a whole.

2015 C-AD , 0 Dart cases
2015 BNL, 14 DART cases


Business and Operational Results

% Availability of RHIC
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Business and Operational Results

Sr-82 integrated yields (BLIP RbCl targets)
(commercial in confidence)
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Business and Operational Results
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Growing Number of Accelerator Facilities
at C-AD since 1991
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Bottom Line: Two Areas Need
Attention!

= Government Vehicle Accidents

FY16 at BNL: 8 out of 9 accidents are backing up
accidents, 2 with cameras and 2 with spotters

Distraction / inattention / mind focused on goal and not
in the moment

= Doors Blocked Open or Unlocked

- Warning signs posted on doors go unnoticed or are
obscured when door is blocked open

« Theft and vandalism increase with unlocked doors

et
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