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*Continuous Electron Beam Accelerator Facility (CEBAF) 
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CEBAF Introduction – Newport News, Virginia  USA 
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CEBAF Introduction - 12 GeV CEBAF Overview 
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CPP Introduction - Major Failures  

In many instances, new 12 GeV systems have been integrated into 
the original CEBAF infrastructure and systems. Reliability of these 
systems, old and new, have gained attention as CEBAF Operations 
and Engineering groups learn this “new” machine.  
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CPP Introduction - Purpose 

Jefferson Lab FY18 PEMP* notable outcome: 

• Generate a robust and aggressive plan by January 15, 2018 that 
describes how the reliability of the CEBAF machine will be 
increased to at least 80% no later than FY 2021. This plan should 
be within available funding and clearly demonstrate that there is 
no greater priority at the laboratory than operating the CEBAF 
machine reliably and with increased beam availability for the 
nuclear physics community. 

 

The CEBAF Performance Plan (CPP) is a 19 page strategy 
developed within Accelerator Operations at attempt to project 
the required actions and resources for the next 10-20 years of 
CEBAF Operation to achieve a higher level of performance. 

 

*Performance Evaluation and Measurement Plan – US Dept Of Energy Lab Report Card 
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CPP Categories and Methods – GAP Analysis 
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CPP was developed using Gap Analysis methods to 
formulate a strategy bridging technical requirements, goals, 
and resources to achieve the desired level of performance. 

Each goal (system performance) was analyzed in this manner to understand what is needed 
to achieve the desired performance level. 



CPP Categories and Methods – Data Supported Decisions 
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CPP Categories and Methods  
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Methods 

• GAP Analysis 

• Failure Modes Effects Analysis 

• Risk Mitigation Scoring 

• Downtime Data Analysis 

• Cost-Benefit Analysis 

• System Expert Experience 

Categories 

• Critical Spares 

• RF Klystrons 

• Energy Reach 

• Immediate Needs and 
Obsolescence 

• Optimal Weeks - Efficiency  

 



CPP Categories and Methods 
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• Critical Spares:  Risk-based analysis of accelerator and cryogenic 
systems identified spare parts deemed critical for operation to address 
potential down-hard (months duration) failures. 

• Klystrons:  Klystron status is quite dire and if not corrected will lead to 
additional, gradient loss above that from the measured historical loss. 
CEBAF requires 418 klystrons to operate each of the SRF cavities. There 
are presently no new spare klystrons and over 50 klystrons in operation 
show signs of end-of-life.  

• Energy Reach: The energy reach gap at the end of FY22, assuming no 
performance plan in place, will be -185 MeV/linac resulting in a maximum 
machine energy of 9.5 GeV (20% below design). 

• Obsolescence: System owners reviewed the present capability to 
support the near term program, based on MTBF and MTTR and 
developed an obsolescence list. System designs were also reviewed and 
obsolete parts and unmaintainable systems were identified. 

• Optimal Weeks: Investment activities identified to optimize maintenance 
periods allowing for shorter planned maintenance outages – longer weeks 
of accelerator operations. 



Strategic Projections - Investment 
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Strategic Projection - Performance 
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Implementation and Execution 
 
• Strategy was presented to 

Department of Energy Office 
of Science and JLab 
Management. (October 2017) 

• Funds were committed for 
FY18 CPP Plans; FY18-21 
funding profile laid out by 
management. 

• CPP Project Director and 
Project Manager assigned 
within existing Operations 
Organization. Support groups 
(Facilities, Engineering, 
Business) assigned Area 
Managers matrixed to CPP. 
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*In thousands of US Dollars 



Implementation and Execution - 2018 Progress 

Utilizing the appropriated funding, 2018 CPP was able to be 
executed as planned. 

• The top ‘at risk’ Critical Spares orders were placed – Magnet Box 
Supplies, Coils, Cryo Compressor Bodies, etc. 

• 20 new Klystrons were ordered, negotiations in place for next 5 
years. 

• Obsolete/Immediate items focused on Safety Systems PLCs, 
upgrading system IOCs, and vacuum component inventory. 

•  Additional mobile “clean rooms” were built to support improved 
vacuum maintenance and increase capability during shutdowns. 

 

• Energy Reach has been delayed; new C75 cryomodule design 
reviewed, however vendor quality issues with cavities have limited 
production progress. 
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Challenges 
 

There are many challenges to face associated with developing and 
executing a long term strategy.  

• How to show near term ‘return on investment’ to keep interest in funding 
and supporting the strategy – what’s in it for me. 

• How to keep the long term vision of implementing the strategy when faced 
with short term problems – fire fights. 

• How to maintain support and coordination across division organizational 
boundaries – priorities change. 

• How to manage an internal project of such scope on a part time basis, as 
a collateral duty – conflicting decisions and time management. 

• How to efficiently share resources with external, highly visible projects 
without integrated project plans – competing for resources, external 
visibility. 

 

What have been some of your experiences? Challenges? Successes? 
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Immediate Needs and Obsolescence - example  
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