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ldaho National Laboratory and ATR

- Designated as USA's lead nuclear
laboratory

4 operating reactors (there have
been 52)

* Fuels and materials development
and post-irradiation examination

» 2305 square kilometers in size d )

Manufacturing
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Advanced Test Reactor (critical in 1967)
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ATR Characteristics
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Advanced Test Reactor Age Management

The beryllium reflector must be replaced (depending on power history)
every 10 to 20 years

This Core Internals Change-out (CIC) requires an approximate 6-9
month outage and replaces all reactor components within the Be
reflector region

Over the 50 years of ATR operation, the remaining reactor plant
components were repaired as needed and only replaced if absolutely
necessary

The increasing failure rates and difficulty obtaining parts of aged
equipment effected ATR reliability and required unplanned or extended
outages to address equipment age issues
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Historical FY Operating Efficiency
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Lost Days of Operation by Cycle in 2017
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ATR Plant Health and Equipment Reliability

Prior to 2012, there was no single system to track equipment condition
and rank the risk to ATR mission availability

A Plant Health Committee (PHC) and Equipment Reliability
Working Group (ERWG) were formed to have an integrated process
that would identify, evaluate, maintain, repair, and upgrade ATR
systems, structures, and components (SSC) important to safety and
reliable plant operation.

PHC evaluates condition of whole systems and single components to
monitor threats to ATR reliability and create a consensus based Top
Issues List

PHC is composed of senior managers from all ATR divisions and
Invited system engineers to update equipment condition and Top
Issues.

The Top Issues List became the foundation for sponsor investment
to upgrade ATR for long-term operation
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System Health Reports

Part material history and part issues
management system, the reports _ e |
emphasize equipment reliability
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Investment to Continue Operation Towards 2050

- PHC and system reports gave sponsors confidence the process was
objective and robust with focused outcomes

+ Since 2015, additional funding has been provided to address top
Issues for plant health and reliability to operate ATR to at least 2050
— Electrical switch gear and MCCs
— Primary cooling pump refurbishment
— Auxiliary system heat exchangers and demineralizers
— Emergency cooling pump replacements
— Reactor I1&C upgrades
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Planning for Long Term Operation of ATR

The original purpose of the PHC was to track equipment issues and
their impact on reliability to prioritize equipment maintenance
resources and improve the operational performance of ATR over a
five year period

INL and sponsors expect to operate ATR to support planned
experimental programs to at least 2050

This has required ATR to evaluate condition of systems external to
the reactor plant that are necessary for long term operation (i.e.
Infrastructure) and develop a complimentary plan to inspect or
replace aged infrastructure that indirectly affects the research mission

Consider: a failure of the potable water system doesn’t directly cause
a reactor shutdown but eventually will limit the number of staff and
could cause a shutdown

Infrastructure includes buildings, water systems, sewer systems,
electrical systems, and compressed air systems

11
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Figure 1. Scope of Buried Firewater, Raw Water and LDW Piping
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Underground Firewater Piping 2
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Deepwell Pump Motor, Diesel Power, and Pump
Impe
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670 Main Transformers and Switchgear




“The future depends on what you do today”
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-Mahatma Gandhi

| didn’t realize how close to the
truth | was when | proposed the
this presentation earlier in 2017

In the last six months, ATR has
had two significant issues with
aged infrastructure that could
have kept the reactor from
operating or resulted in an
unplanned shutdown mid-cycle

The TRA-670 main transformers
and Deepwell pump #1 had
undetected issues that required
Immediate repair

Systems are now operating with
full replacement planned
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Conclusion

ATR is expected to run well into the future and the current plan has
helped us focus on the equipment with the most direct impact on long
term viability

We have begun to see reliability improvement and have had far fewer
mid-cycle shutdowns but total annual operating days are challenged
due to the competition with outage lengths necessary to complete
equipment upgrades or replacement

A system health monitoring program does require some overhead but it
doesn't need to be complicated if it meets your needs

The system provides an avenue to request funding from stakeholders
for repairs and upgrades outside of the normal budget
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