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ATR Specifications
Reactor Type

• Pressurized, light-water moderated and cooled, 
beryllium reflector, 250 MWt design

Peak Flux @ 250 MWt

• 1 x 1015 n/cm2-sec thermal

• 5 x 1014 n/cm2-sec fast

Reactor Vessel (stainless steel)

• 3.65 m (12 ft) diameter, 10.67 m (36 ft) high

Reactor Core

• 1.22 m (4 ft) - diameter & height

• 40 fuel elements, highly enriched U-235

Temperature, Pressure, Flowrate (3 pump operation)

• Inlet 51.7ºC (125ºF)

• Outlet 71.1ºC (160ºF)

• Vessel Inlet 2.7 MPa (390 psig)

• Coolant flow rate 185,485 L/min (49,000 GPM)
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Age Management at ATR over 50+ years 
(short version)
• The time clock measurement on any system begins on first day of use

• ATR went critical in 1967, achieving full design power in 1969, and thus began the wear 
and tear cycle on all equipment

• Long term asset management (age management) was not formally considered, only 
normal corrective and preventative maintenance to ensure safety and regulatory 
compliance

• Radiation damage to Beryllium was known but also unknown for fluxes of ATR

• First reflector change was required less than 6 years after initial criticality (CIC-1)

• Major upgrade of Plant Protective System in 1978

• Major upgrade to Reactor Control Room (computers using VAX 11/750) in 1989 due to 
obsolescence and lessons learned from TMI also included an improved simulator that 
matched RCR configuration

• Other than necessary CICs, very few major upgrades or improvement occurred for next 
~25 years



2004: ATR Equipment Condition Becomes an Issue

• Increasing failure rate of aged equipment was an operational risk to research 
programs

• 2006 to 2015: ATR Life Extension Program (LEP) to assess condition and support 
operation to 2040

− Multiple equipment condition assessments (12 reports)

− Seismic evaluations and upgrades for safety

− Multiple PRA performed for safety analysis

− Replace console display in Control Room with improved information and graphics

− Upgrade modeling code to HELIOS

− Replace most reactor nuclear instruments 

− Reactor remote monitoring and controls

− Compliant ASME Section XI In-Service Inspection (ISI) Program



ATR Age Management 2015 to Today

• Additional annual funding was provided that supported a stable age management 
planning and implementation program with $100M USD invested to date

• In 2017, ATR management was asked to evaluate operation to 2085 and 
concluded it would be possible if continuing upgrades or replacements occurred

• From 2018 to 2020, additional condition assessments were performed following 
US NRC guidance for age management of nuclear power plants

− ATR Age Management Strategy for Long-Term Facility Operation was 
prepared which concluded, if activities and recommendations were 
completed, ATR could operate until 2085

• ATR continues to use a formal Plant Health Program to risk-rank priorities for 
equipment refurbishment or replacement as funding allows

• This past year, we began to use a commercial software for equipment and facility 
age management



Associated Work

Ranking Alternatives

Issue Tracking

ABB AbilityTM Asset Suite Equipment Reliability (ER) Long-Term 

Asset Management (LTAM) Overview
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Cost

Supports INPO AP-913 Programs
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LTAM Home Page – consists of menu header and 
Dashboard

Main Menu
(Some options shown may not be 

available based on user profile)

Use to select and 
customize your 
personal Home views 
with “Gadgets”

Use to create new or 
search for LTAM Issues

Access to 
HELP menu



Plant Health/Equipment Reliability Program

• ER Suite – Long Term Asset Management (LTAM) database
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Ranking of Risk to 
Operations or Safety (High, 

Med, Low)

System, Condition, 
Issues, Mitigation or 

Risk Detail

Numerical 
Scoring of 

Risk



Plant Health/Equipment Reliability Program
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Primary Coolant Pump Refurbishment
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• Completed all (4) Primary Pump Motor Refurbishments

• Much less expensive than buying new pumps

• Rewound and refurbished motors

• Replaced pump rotating elements, bearings, and seals



Protection System Surveillance and Test System 
(SATS) Rebuild Project

• System installed in 1978 and replacement parts are no longer available

• Reverse engineered original circuit boards

• Built new replacements utilizing modern design and manufacturing techniques

• Began replacements of circuit boards in 2020 and replacing some power supplies

• Backplane connections and wiring are still original, but this extends life by ~10-15 years

Original circuit board
New circuit board
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Reactor Data Acquisition System (RDAS) 
Replacement (VAX replaced with Emulator)
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➢ Inspect & Replace Degraded I/O Signal 

Wires

➢Replace RDAS Computer Platform 

(DAC/DAN) (Emulate VAX/VMS OS)

➢ Enhance Cyber Security Posture

➢Replace Analog & Digital I/O Hardware

➢Upgrade/Replace RDAS Software



ATRC Upgrade – Control Console Replacement
• Project

− Completed mid FY-2020

• On schedule and under budget

• Feature article in ANS Nuclear News October 2020

− Collaborative effort between Operations, Crafts, 

Engineering, and Subcontractor

− 18-month design and 2-month installation effort

New Control Console
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Simulator Upgrade

• Upgrade completed on schedule and on budget

• Upgrade from 30-year old platform

• Increased fidelity in simulator to plant by modeling secondary systems to a greater extent

• Able to add external parameters such as air temperature, wind speed, wind direction and humidity

• Model developed using previous plant core and tested with actual plant parameters 

− Near perfect simulation of the plant

• Animated screens to visualize conditions in a modern object-oriented presentation

New software shows devices as they are connected New Instructor Interface
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2021: ATR Core Internals Change-Out (CIC-6)

15



Critical Path Gantt Chart
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INL/ATR Mobile Work Package (MWP) Implementation     

• DOE Complex leading MWP platform 
designed at ATR/INL

• ATR Maintenance staff provided INL 
business case, lead the pilot program, and 
initiated INL’s first automated records 
process 

• Leading INL MWP software development, 
mobile security protocol, implementation and 
training

• Supported INL with Covid-19 telecomputing, 
eSOMS, EDMS and Asset Suite-9 upgrades

• Started virtual and hands-on training with 
ATR staff using stationary & mobile devices

• As of 3/31/21 ATR completed 10 Work 
Orders in MWP from Asset Suite to EDMS 
record storage
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