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Foreword (This foreword is not a part of the American National Standard “Nuclear Power Plant Simulators for Use in 
Operator Training and Examination,” ANSI/ANS-3.5-2018, but is included for informational purposes.)

The nuclear power industry is currently in a mature phase of operation with encouraging 
successes in operating license extensions and extended power uprates. In addition to life 
extension activity, new construction of nuclear power plants is in progress. This sixth revision 
of the 1979 original standard continues in the philosophy of further addressing issues related 
to maintaining simulators throughout the life of commercial nuclear power plants. This 
revision of the standard extends the functional requirements and criteria of this standard to 
new-build reactors.

The first ANS-3.5 standard, published in January 1979, provided essential requirements for 
the acquisition of full-scope simulators to support operator training programs. The second 
ANS-3.5 standard, published in April 1981, further delineated specification requirements.
Improvements in testing methods and overall consistency were subsequently included in the 
third ANS-3.5 standard, published in October 1985. The fourth ANS-3.5 standard, published 
in March 1993, introduced a new testing methodology and processes that effectively 
integrated training processes with simulator testing and configuration management processes. 
The fifth ANS-3.5 standard, published in April 1998, further refined the integration of the 
training scenario validation process with the simulator testing process; this integration effort 
introduced simulator scenario-based testing. The sixth ANS-3.5 standard, published in 
September 2009, clarified the functional and testing requirements associated with simulator 
scenario-based testing; in addition, this version of the standard introduced post-event 
simulator testing and reactor core performance testing, the latter of which provides assurance 
that applicants for an operator license may meet reactivity experience requirements on a 
reference unit simulator.

Many nuclear power plants have realized routine steady-state operation throughout the fuel 
cycle as operational performance improves; while this level of maturity is excellent, it 
provides fewer of the operational experience opportunities previously afforded to licensed 
operators. Excellent plant performance demands a more vital role for the simulator in 
providing operators with experience previously obtained in the actual plant. The importance 
of a thoroughly tested simulator as a high-quality training device cannot be overemphasized.

The development of this standard, ANSI/ANS-3.5-2018, was possible through the 
cooperation of nuclear professionals from the domestic and international communities. 
Anticipating a larger user base of the ANS-3.5 standard with the construction of new-build 
commercial nuclear power plants, assistance from nuclear professionals associated with new-
build nuclear power plant simulators was obtained. The working group acknowledges the use 
of this standard by international users and owners of nuclear power plant simulators that may 
be subject to international nuclear regulatory authorities; the degree of application of this 
standard to their respective nuclear power plant simulators is the responsibility of 
international authorities.

The Sec. 3.1.4 malfunction list and Appendix B of the ANS-3.5-2009 standard are removed 
from this standard. To address new-build commercial nuclear power plants and the 
applicability of this standard to new-build simulators, the working group considered several 
different design certifications already submitted and expected to be submitted for regulatory 
approval during the development of this standard. Priority was afforded to those designs 
actually under construction in the United States with near-term issuance of commercial 
operating licenses (5-year look ahead). It became apparent to the working group that various 
malfunctions listed in Sec. 3.1.4 and various transients in Appendix B of the ANS-3.5-2009 
standard were not applicable to new-build commercial nuclear power plant design. The 
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working group considered including multiple malfunction and transient lists based on reactor 
design and determined such effort unwieldy to include in the standard; efforts were therefore 
focused to identify generic guidance that could be applied regardless of reactor type and 
reactor design. The working group realized the value, to existing and new nuclear power 
plant simulator owners, of utilizing a proven systematic approach to the training process to 
identify and include appropriate malfunctions to simulator design and to consider the design 
bases for transients unique to each plant design.

The working group diligently considered events such as the Fukushima Daiichi Nuclear 
Power Plant accident and uses of the simulator for both extended-duration scenarios and 
emergency preparedness drills/exercises for inclusion in the scope of this standard. The 
working group ultimately determined that these types of simulator applications are not within
scope of this standard; however, the standard does not preclude the use of simulators for 
activities other than operator training and examination. The use of this standard in whole or in 
part to help define, develop, and test simulator facilities for activities beyond the current 
scope is encouraged.

When a simulator is used for operator training and examination, it is expected to meet the 
requirements set forth in this standard. The user is responsible for compliance with applicable 
regulatory requirements.

Acknowledgements:
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