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NUCLEAR POWER PLANT SIMULATION FACILITIES FOR USE
IN OPERATOR TRAINING, LICENSE EXAMINATIONS, AND
APPLICANT EXPERIENCE REQUIREMENTS

A. INTRODUCTION

Purpose

This regulatory guide (RG) describes methods acceptable to the staff of the U.S. Nuclear
Regulatory Commission (NRC) for complying with those portions of the Commission’s regulations
associated with approval or acceptance of a nuclear power plant simulation facility for use in operator and
senior operator training, for license examination operating tests, and for meeting applicant experience
requirements.

Applicability

This RG applies to individuals and facility licensees subject to Title 10 of the Code of Federal
Regulations (10 CFR) Part 55, “Operators’ Licenses” (Ref. 1).

Applicable Regulations

In 10 CFR Part 55, “Operators’ Licenses,” the NRC establishes procedures and criteria for the issuance of
licenses to reactor operators (ROs) and senior reactor operators (SROs) of utilization facilities, provides
for the terms and conditions upon which the Commission will issue or modify these licenses, and
provides for the terms and conditions to maintain and renew these licenses.

o 10 CFR 55.4, “Definitions,” defines terms used in Part 55, including “simulation facility,”
“performance testing,” “plant-referenced simulator,” and “reference plant,” which are relevant to
this RG.

e 10 CFR 55.46, “Simulation facilities,” addresses the use of a simulation facility for the
administration of the operating test described in 55.45, “Operating tests,” and plant-referenced
simulators to meet the experience requirements of 55.31(a)(5) for applicants for operator and
senior operator licenses.

e 10 CFR 55.59, “Requalification,” addresses, in part, the use of a simulation facility to perform
required control manipulations and plant evolutions not performed at the plant for on-the-job
training of licensed operator and senior operators.

This RG is being issued in draft form to involve the public in the development of regulatory guidance in this area. It has not received final
staff review or approval and does not represent an NRC final staff position. Public comments are being solicited on this DG and its associated
regulatory analysis. Comments should be accompanied by appropriate supporting data. Comments may be submitted through the Federal-
rulemaking website, http://www.regulations.gov, by searching for draft regulatory guide DG-1384. Alternatively, comments may be
submitted to the Office of Administration, Mailstop: TWEN 7A-06M, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001,
ATTN: Program Management, Announcements and Editing Staff. Comments must be submitted by the date indicated in the Federal Register
notice.

Electronic copies of this DG, previous versions of DGs, and other recently issued guides are available through the NRC’s public website
under the Regulatory Guides document collection of the NRC Library at https://nrc.gov/reading-rm/doc-collections/reg-guides/index.html.
The DG is also available through the NRC’s Agencywide Documents Access and Management System (ADAMS) at
https://www.nrc.gov/reading-rm/adams.html, under Accession No. ML21263A127. The regulatory analysis may be found in ADAMS under
Accession No. ML25337A053.
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Purpose of Regulatory Guides

The NRC issues RGs to describe methods that are acceptable for use in implementing specific
parts of the agency’s regulations, to explain techniques that the staff uses in evaluating specific issues or
postulated events, and to describe information that the staff needs in its review of applications for permits
and licenses. Regulatory guides are not NRC regulations and compliance with them is not required.
Methods and solutions that differ from those set forth in RGs are acceptable if supported by a basis for the
issuance or continuance of a permit or license by the Commission.

Paperwork Reduction Act

This RG provides voluntary guidance for implementing the mandatory information collections in
10 CFR Part 55 that are subject to the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.). These
information collections were approved by the Office of Management and Budget (OMB), under control
number 3150-0018. Send comments regarding this information collection to the FOIA, Library, and
Information Collections Branch (T6-A10M), U.S. Nuclear Regulatory Commission, Washington, DC
20555-0001, or by email to Infocollects.Resource@nrc.gov, and to the OMB reviewer at: OMB Office of
Information and Regulatory Affairs (3150-0018), Attn: Desk Officer for the Nuclear Regulatory
Commission, 725 17th Street, NW, Washington, DC 20503.

Public Protection Notification
The NRC may not conduct or sponsor, and a person is not required to respond to, a collection of

information unless the document requesting or requiring the collection displays a currently valid OMB
control number.
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B. DISCUSSION
Reason for Revision

On October 10, 2019, the American National Standards Institute (ANSI) approved
ANSI/ANS-3.5-2018, “Nuclear Power Plant Simulators for Use in Operator Training and Examination”
(Ref. 2), as an American National Standard. The American Nuclear Society (ANS) Standards Committee
Working Group ANS-3.5 developed and approved this industry consensus standard. The ANS-3.5
Working Group comprised a wide range of utility, independent, and industry oversight organizations
(including official representatives from the Institute of Nuclear Power Operations and the NRC) during
the development of the revised standard. The 2018 version is the seventh issuance of the standard since its
initial approval in 1979. The revised standard received substantial support from a diverse and dedicated
group of professionals representing many utilities and interested parties, experienced in the use of full-
scope nuclear power plant simulators. The revised standard continues to establish the consensus industry
guidance that demonstrates compliance with NRC requirements for nuclear power plant control room
simulators for use in operator training and examination, as well as criteria for the scope of simulation,
performance, and functional capabilities of simulators. The revised standard also addresses its
applicability to simulators at new nuclear power facilities.

Background

In March 1987, the Commission amended its regulations requiring all utilization facility licensees
to have a simulation facility (either a “plant-referenced simulator” or an “other than a plant-referenced
simulator”) by May 26, 1991, for use in administering NRC operating tests and licensed operator
requalification training (Volume 52 of the Federal Register (FR), page 9453 (52 FR 9453;

March 25, 1987) (Ref. 3).

In October 2001, the NRC amended its regulations to permit facility licensee applicants for
operators’ licenses to fulfill a portion of the required experience prerequisites by using a plant-referenced
simulator as an alternative to manipulating the controls of the actual nuclear power plant (66 FR 52657,
October 17, 2001) (Ref. 4). The final rule became effective on November 16, 2001.

Also in October 2001, the staff issued Revision 3 of RG 1.149, “Nuclear Power Plant Simulation
Facilities for Use in Operator Training and License Examinations” (Ref. 5), which endorsed the industry’s
previously adopted consensus standard, ANSI/ANS-3.5-1998, “Nuclear Power Plant Simulators for Use
in Operator Training and Examination,” dated April 15, 1998 (Ref. 6), as well as two historical editions,
ANSI/ANS-3.5-1993, dated March 29, 1993 (Ref. 7), and ANSI/ANS-3.5-1985, dated October 25, 1985
(Ref. 8), as methods acceptable to the NRC staff for implementing specific parts of the Commission’s
regulations and techniques used by the staff in evaluating compliance.

In April 2011, the staff issued Revision 4 of RG 1.149 (Ref. 9), which endorsed the industry’s
previously adopted consensus standard, ANSI/ANS-3.5-2009, dated September 4, 2009 (Ref. 10).
Additionally, Revision 4 of RG 1.149 also endorsed NEI-09-09, Revision 1, “Nuclear Power Plant-
Referenced Simulator Scenario Based Testing Methodology,” (Ref. 11) as an equitable and consistent
approach and methodology for the conduct and documentation of simulator scenario-based testing (SBT),
as described in Section 4.4.3.2, “Simulator Scenario-Based Testing,” of ANSI/ANS-3.5-20009.

As a result of the regulatory experience gained since the issuance of Revision 4 of RG 1.149, this
new revision updates and clarifies the scope of the guideline to better serve simulation facility licensees
and the regulatory community. The guide helps to ensure that simulation facilities used to meet the
requirements of 10 CFR Part 55 are sufficient in both scope and fidelity for the regulatory purposes for
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which they are being used with respect to (1) operating tests, as described in 10 CFR 55.45(a),

(2) licensed operator requalification training requirements, as described in 10 CFR 55.59, and

(3) performance of control manipulations that affect reactivity to establish eligibility for an operator’s
license, as described in 10 CFR 55.31(a)(5).

Role of Nuclear Power Plant Simulation Facilities in Operator Licensing

Facility licensees are responsible for ensuring that individuals who receive operator or senior
operator licenses have the knowledge, skills, and abilities necessary to operate the nuclear facility safely
and competently. Since 1991, the NRC and facility licensees have been using nuclear power plant
simulation facilities to determine whether an applicant for an operator’s license has learned to operate a
facility competently and safely, and, in the case of a senior operator, whether an applicant has learned to
direct the licensed activities of licensed operators competently and safely. When applicants are tested and
evaluated on a simulation facility of sufficient scope and fidelity to the reference plant (e.g., a plant-
referenced simulator), major facility differences are minimized between the testing and operating
environments. As a result, NRC examiners can make pass-fail judgments with confidence.

Additionally, facility licensees are required to request approval from the Commission should they
propose to use a simulation facility other than a plant-referenced simulator to administer the operating
test. Commission approval of a simulation facility that is not a plant-referenced simulator, as well as
Commission approval of the use of the actual plant, requires the Commission to find that the simulation
facility and its proposed use, or the proposed use of the plant, are suitable for the conduct of operating
tests. This guide provides generic considerations for Commission-approved simulation facilities.

The staff anticipates that additional nuclear power plant simulation facilities will be placed into
service to meet future operator licensing needs with the advent of new construction of nuclear power
plants. This guide also applies to the use of new nuclear power plant simulation facilities when meeting
10 CFR Part 55 operator licensing requirements, to include simulation facilities that are not full scope in
nature (e.g., part-task simulators).

Performance Testing

The guidance for this topical area ensures a more uniform and consistent approach to
performance testing as defined in 10 CFR 55.4. A simulator must meet specific regulatory requirements,
as described in 10 CFR 55.46(c) and (d), for the Commission to accept a simulation facility consisting
solely of a plant-referenced simulator for conducting operating tests, as described in 10 CFR 55.45(a) and
10 CFR 55.59(a)(2); for requalification training, as described in 10 CFR 55.59(c)(3); or for performing
control manipulations that affect reactivity to establish eligibility for an operator’s license, as described in
10 CFR 55.31(a)(5). Specifically, 10 CFR 55.46(c) prescribes the minimum scope and fidelity
requirements for a plant-referenced simulator, while 10 CFR 55.46(d) prescribes the performance testing
requirements necessary for continued assurance of simulator fidelity.

The underlying purpose of performance testing as defined in 10 CFR 55.4 is to ensure that
simulation facilities (when used to meet operator licensing requirements) demonstrate on a continuing
basis (1) expected plant response to operator input and to normal, transient, and accident conditions to
which the simulator has been designed to respond, and (2) sufficiency in scope and fidelity to allow
conduct of the evolutions associated with operating test content and licensed operator requalification
program on-the-job training, applicable to the design of the reference plant.

Consideration of International Standards

The International Atomic Energy Agency (IAEA) works with member states and other partners to

DG-1384, Page 4



promote the safe, secure, and peaceful use of nuclear technologies. The IAEA develops Safety
Requirements and Safety Guides for protecting people and the environment from harmful effects of
ionizing radiation. This system of safety fundamentals, safety requirements, safety guides, and other
relevant reports, reflects an international perspective on what constitutes a high level of safety. To inform
its development of this RG, the NRC considered IAEA Safety Requirements and Safety Guides pursuant
to the Commission’s International Policy Statement (Ref. 12) and Management Directive and

Handbook 6.6, “Regulatory Guides” (Ref. 13). The following IAEA Safety Requirements and Guides
were considered in the development and update of the RG: IAEA Specific Safety Guide SSG-75,
“Recruitment, Qualification and Training of Personnel for Nuclear Power Plants,” issued 2022 (Ref. 14).

Documents Discussed in Staff Regulatory Guidance

This RG endorses the use of one or more codes or standards developed by external organizations,
and other third party guidance documents. These codes, standards and third party guidance documents
may contain references to other codes, standards or third party guidance documents (“secondary
references”). If a secondary reference has itself been incorporated by reference into NRC regulations as a
requirement, then licensees and applicants must comply with that standard as set forth in the regulation. If
the secondary reference has been endorsed in an RG as an acceptable approach for meeting an NRC
requirement, then the standard constitutes a method acceptable to the NRC staff for meeting that
regulatory requirement as described in the specific RG. If the secondary reference has neither been
incorporated by reference into NRC regulations nor endorsed in an RG, then the secondary reference is
neither a legally binding requirement nor a “generic” NRC approved acceptable approach for meeting an
NRC requirement. However, licensees and applicants may consider and use the information in the
secondary reference, if appropriately justified, consistent with current regulatory practice, and consistent
with applicable NRC requirements.
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C. Staff Regulatory Guidance

1. NRC Acceptance and Endorsement of ANSI/ANS-3.5-2018

ANSI/ANS-3.5-2018 sets forth provisions acceptable to the NRC staff for (1) addressing
minimum design, testing and performance (subject to the exceptions discussed within this guidance
below), and configuration criteria for a full-scope plant-referenced simulator, (2) comparing a simulator
to its reference plant, (3) upgrading a simulator to reflect changes to reference plant response or control
room configuration, and (4) improving simulator fidelity. As such, the NRC accepts and endorses
ANSI/ANS-3.5-2018, with the exceptions and clarifications noted in the following paragraphs within this
section, as it provides methods acceptable to the NRC staff for a facility licensee to demonstrate that,
through meeting the criteria of the standard, a plant-referenced simulator as defined in 10 CFR 55.4 will
be sufficiently complete and accurate to meet the requirements of 10 CFR 55.46. Although the scope
statement of ANSI/ANS-3.5-2018 indicates that the standard is limited to the use of full-scope nuclear
power plant simulators in operator training and examination, the staff has concluded that simulators

meeting this standard are satisfactory for meeting the applicant experience requirements described in
10 CFR 55.31(a)(5).

a. The malfunction list from Section 3, “General requirements,” and Appendix B, “Guidelines for
the Conduct of Simulator Operability Testing,” in ANSI/ANS-3.5-2009 are absent from
ANSI/ANS-3.5-2018. The regulation in 10 CFR 55.46(c)(1)(i) requires that a plant-referenced
simulator be designed and implemented so that it is sufficient in scope and fidelity to allow
conduct of the evolutions listed in 10 CFR 55.45(a)(1) through (13) and 10 CFR 55.59(c)(3)(1)(A)
through (AA), as applicable to the design of the reference plant. While ANSI/ANS-3.5-2018,
Section 3.1.4, “Malfunctions,” lists references for use in the malfunction selection process, the
references provided within that section may not necessarily bound those evolutions that are
applicable to a given design based upon the regulatory requirements of 10 CFR Part 55.
Therefore, use of the malfunction selection process described in section 3.1.4 should be
supplemented by the review of the evolutions listed in 10 CFR 55.45(a)(1) through (13) and
10 CFR 55.59(c)(3)(1)(A) through (AA) and by including any of the evolutions contained within
those regulations that are applicable to the design of the reference plant.

Additionally, the NRC previously endorsed NEI-09-09, Revision 1 through Revision 4 of RG
1.149 as an acceptable method for an equitable and consistent approach and methodology for the
conduct and documentation of simulator Scenario Based Testing (SBT) methodology. For
simulator facilities using ANSI/ANS-3.5-2018, the staff concludes, without exceptions that the
SBT methodology of NEI-09-09, Revision 1, provides sufficient assurance that ANS-3.5 required
malfunctions remain suitable should they be used for the conduct of licensed operator
requalification or initial operating test evolutions. For existing simulation facilities, previous
certification of completed simulator malfunction performance tests and results through

Form NRC-474, “Simulation Facility Certification,” submittals is sufficient evidence that the
required malfunction testing has been conducted at least once within the life of the simulator, as
referenced in section 2, Recommendation Number 4, of NEI-09-09, Revision 1. However, new
simulation facilities will not have completed this past certification practice and, accordingly,
cannot be assumed to have already completed a full regimen of malfunction testing at least once
in the life of the facility. In light of this, new simulation facilities need to do a full regimen of
malfunction testing as part of their commissioning (e.g., as part of declaring a plant-referenced
simulator) to use the SBT methodology. This will provide an equivalent foundation of
comprehensive malfunction testing, upon which the subsequent acceptability of substituting SBT
is predicated, for new simulation facilities.
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b. Regarding Section 3.4, “Simulator performance testing,” the NRC neither expects nor requires
the standard’s quality assurance methodology (during software model development in a
controlled configuration environment) to be included in the facility licensee’s quality assurance
program, as described in Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants,” to 10 CFR Part 50, “Domestic Licensing of Production and Utilization
Facilities” (Ref. 15).

c. Regarding Section 3.4.3, “Simulator scenario-based testing,” simulation facility licensees should
meet the requirements of the standard with respect to the following type of SBT for inclusion as
simulator performance tests: (1) NRC initial license examination (i.e., operating test) scenarios,
(2) licensed operator requalification annual examination (i.e., operating test) simulator scenarios,
and (3) scenarios used for performing applicant control manipulations that affect reactivity to
establish eligibility for an operator’s license. All other operator and senior operator training
simulator scenarios (such as just-in-time training and routine plant system and equipment startup
and shutdown training) are excluded from SBT for purposes of meeting the standard’s SBT
requirements.

d. Regarding Section 4.4.3, “Simulator scenario-based testing,” simulation facility licensees should
also adhere to the NEI standardized approach for the conduct, performance, and documentation of
simulator SBT, as described in NEI 09-09, Revision 1. The NRC expects licensees to conduct the
simulator performance testing described in section 4.4.3 separately and independently of the other
categories of performance tests described under Section 4.4, “Simulator performance testing.”

e. Regarding Section 4.4.4, “Simulator reactor core performance testing,” simulation facility
licensees should meet the requirements of the standard with respect to real time during the
conduct of core evolutions performed in accordance with reference unit procedures. The NRC
expects a facility licensee’s plant-referenced simulator to use models relating to nuclear and
thermal-hydraulic characteristics, including simulator hardware and software, that replicate a core
load in the nuclear power reference plant. If the plant-referenced simulator is used to meet NRC
applicant experience requirements, as described in 10 CFR 55.31(a)(5), then the most recent core
load (e.g., the current reference plant core load, the core load just previous to the refueling outage
if the reference plant is currently in a refueling outage) in the nuclear power reference plant for
which a license is being sought must be used. Additionally, core performance testing needs to be
performed in a manner that tests both the software modeling and hardware response of the
simulation facility (e.g., a fully integrated mode of operation).

f. Regarding Section 4.4.5, “Post-Event Simulator Testing,” simulation facilities should meet the
requirements of the standard with respect to demonstrating that the plant-referenced simulator’s
performance and response compare favorably to the reference plant’s performance and response
without significant deviation of events for the refenced plant event. Simulation facility licensees
are encouraged, but not required, to conduct post event simulator testing in a timely manner
following an actual reference plant event. Additionally, facilities are encouraged to consider
comparing simulator performance to data generated from events that occurred at other facilities of
similar design.

2. NRC Acceptance of NEI-09-09, Revision 1 for use with ANSI/ANS-3.5-2018

In Revision 4 of RG. 1.149, the NRC staff accepted and endorsed NEI-09-09, Revision 1 as an
acceptable method for an equitable and consistent approach and methodology for the conduct and
documentation of SBT, as described in ANSI/ANS-3.5-2009.

The NRC staff reviewed the methodology in NEI-09-09, Revision 1, for consistency with
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ANSI/ANS-3.5-2018. The NRC staff finds that NEI-09-09, Revision 1 is an acceptable method for
simulation facility licensees to demonstrate their compliance with requirements of sections 3.4.3 and 4.4.3
of ANSI/ANS-3.5-2018 as an equitable and consistent approach and methodology for the conduct and
documentation of SBT, as described in ANSI/ANS-3.5.-2018.

3. Acceptability of Licensee’s Simulation Facility

Licensees that maintain simulation facilities certified under previous editions of ANSI/ANS-3.5
(2009, 1998, 1993, 1985) endorsed by the NRC are encouraged, but are not required, to revise the
software and testing documentation to maintain the simulation facility in accordance with
ANSI/ANS-3.5-2018. The NRC expects that a simulation facility will be maintained in accordance with a
single version of the standard.

4. Use of Simulation Facility for Multiple Plants

a. If a simulation facility licensee desires to use its plant-referenced simulator to train or examine
operators and senior operators for more than one nuclear power plant (other than the reference
plant), the licensee must be able to demonstrate to the NRC staff that the differences between the
nuclear power plants are not so significant that they will result in negative training. This
demonstration should include an analysis and summary of the differences between each nuclear
power plant, including the following:

(1) facility design and systems relevant to control room personnel

(2) technical specifications

(3) procedures, primarily abnormal and emergency operating procedures
(4) control room design and instrument control location

(5) operational characteristics

b. Multiunit facilities (i.e., facilities that have units designed by the same nuclear steam supply
system vendor and that are operated at approximately the same power level, with a training
program designed to evaluate training needs for differences between the units), such as those
consisting of several small modular reactors, may have differing core loads across their various
units. To account for this in a manner that minimizes undue burden, an acceptable approach to
modeling core loads in the simulation facility is to select just one of the core loads that is in use
within the reference plant and to model it within the simulator. For example, if a plant has four
units or modules with differing core loads, then it is acceptable to select just one of the core loads
and use it across all four of the units modeled in the simulator. Differences among the units
should also be evaluated using the guidance in item 4a.

c. The NRC will administer operating tests only on a plant-referenced simulator that meets the
Commission’s requirements, as described in 10 CFR 55.46. In addition, a licensee must request
Commission approval if it plans to administer the NRC operating test using other than a
plant-referenced simulator or the actual plant.

5. Use of Other Simulation Devices

a. If a simulation facility licensee desires to use other simulation devices, including part-task and
limited-scope simulation devices, approved under 10 CFR 55.46(b) to train or examine operators
and senior operators, the licensee must be able to demonstrate to the NRC staff that use of such
devices will not result in negative training. The NRC staff recognizes that other simulation
devices not approved under 10 CFR 55.46(b) are being used extensively to supplement operator
and senior operator training in classroom settings, on personal computers, or both. The NRC
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acknowledges the use of other simulation devices when simulation models have been derived
directly from the facility licensee’s plant-referenced simulator.

The NRC recognizes that advanced reactor facility licensees may elect to employ approaches to
simulation facilities that depart from the traditional approach of having a full-scope,
plant-referenced simulator co-located with the facility. Factors that influence the use of such
approaches may include, for example, facilities with a relatively small site footprint and limited
staffing in relatively remote locations. An example of a possible approach may be to maintain a
full-scope simulation facility at a centralized location, which is used in tandem with part-
task/limited-scope simulation facilities (as applicable) that are co-located with the reactor(s).
Under such circumstances, the 10 CFR 55.4 definition of “simulation facility” would be key in
that it incorporates the possibility for a “simulation facility” to comprise a combination of a plant-
referenced or Commission-approved simulator in conjunction with “[a]nother simulation device,
including part-task and limited scope simulation devices, approved under § 55.46(b).”

The NRC notes that ANSI/ANS-3.5-2018, Appendix C, “General Requirements for Part-Task and
Limited-Scope Simulators,” contains a disclaimer noting that the appendix is not a part of the
standard and is included for informational purposes only. However, the NRC recognizes that the
guidance provided within this appendix represents appropriate considerations for facility
licensees under circumstances in which their overall approach to the completion of the operating
tests, on-the-job training, and experience prerequisites described by 10 CFR Part 55 will entail the
use of some combination of full-scope and limited-scope/part-task simulation facilities.
Specifically, the guidance contained in this appendix can be used to establish a basis for the
acceptability of a limited-scope/part-task simulator within the context of a broader approach using
a combination of simulation facilities. Facility licensees pursuing such an approach should
demonstrate how the planned use of a combination of full-scope and limited-scope/part-task
simulation facilities would meet all the relevant regulations associated with the use of simulation
facilities.

Regulations in 10 CFR 55.46(b) address the use of Commission-approved simulation facilities
and Commission approval of the use of the plant in the administration of the operating test.
Specifically, 10 CFR 55.46(b) states the following:

(1) Facility licensees that propose to use a simulation facility, other than a
plant-referenced simulator, or the plant in the administration of the operating test
under §§ 55.45(b)(1) or 55.45(b)(3), shall request approval from the Commission.
This request must include:

(i) A description of the components of the simulation facility intended to be
used, or the way the plant would be used for each part of the operating test,
unless previously approved; and

(i) A description of the performance tests for the simulation facility as part of
the request, and the results of these tests; and

(iii) A description of the procedures for maintaining examination and test
integrity consistent with the requirements of § 55.49.

(2) The Commission will approve a simulation facility or use of the plant for
administration of operating tests if it finds that the simulation facility and its
proposed use, or the proposed use of the plant, are suitable for the conduct of
operating tests for the facility licensee's reference plant under § 55.45(a).
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To provide adequate justification as to whether the simulation facility should be approved in
accordance with 10 CFR 55.46(b)(2), the following considerations, at a minimum, should be
adequately addressed and verifiable through staff review:

e The simulation facility can be used to administer operating tests that require an applicant to
demonstrate an understanding of, and the ability to perform, the actions necessary to
accomplish a representative sample of the 13 items listed in 10 CFR 55.45(a).

e The simulation facility’s response will model that of the reference plant during the operating

test(s).

e The simulation facility can perform enough operating tests for any one of the 13 items in
10 CFR 55.45(a) so that a licensing examination is not predictable.

e Any open simulator discrepancies will not negatively affect a licensing examination.

Table 1, “Generic Guidelines for Developing Requests for Commission-Approved Simulators,”
below provides further guidance regarding such requests that use ANSI/ANS-3.5-2018. The table below
refers to the sections in the 2018 version but can be adapted to the equivalent sections in the 2009 version.

Table 1: Generic Guidelines for Developing Requests for Commission-Approved Simulators

description of the
components of
the simulation
facility intended
to be used

of the simulation facility and
simulation capability:

Consistent with
ANSI/ANS-3.5, section 3.2, the
simulator includes those
operational panels, consoles,
and operating stations required
to provide the controls,
instrumentation, alarms, and
other human-system interfaces
(HSIs) used by operators to
conduct the normal evolutions
of ANSI/ANS-3.5, section
3.1.3, and respond to the
malfunctions of section 3.1.4,
as well as those described in
section C.1.a of this RG..

Describe dynamic
components and simulation
capability:

The scope of simulation is to
the extent necessary to allow

the operator to perform the

10 CFR 55.46(b)(1) Key Types of Content for Additional Guidance
Requirement Requests
(i) A Describe static components Compare the plant systems modeled by the

simulation facility with those listed in the final
safety analysis report. Plant systems that do not
have HSIs in the main control room that
operators use to conduct normal operations and
respond to malfunctions do not need to be
included in the scope of simulation.
Additionally, if all of the HSIs that will be
available in the control room are NOT modeled,
that may also be acceptable as long as the
simulator can still be used to administer
operating tests that require the applicant to
demonstrate an understanding of, and the ability
to perform, the actions necessary to accomplish a
representative sample from among the 13 items
in 10 CFR 55.45(a), the exams will not be
predictable, and the missing HSI does not impact
the actions to be taken by the operators.

Describe the performance tests conducted at the
simulator. If the simulator has the capability of
allowing operators to perform all of the normal
evolutions and malfunctions, then the simulator
has demonstrated sufficient scope of simulation
such that the simulator can be used to administer
operating tests that require the applicant to

DG-1384, Page 10




Table 1: Generic Guidelines for Developing Requests for Commission-Approved Simulators

10 CFR 55.46(b)(1) Key Types of Content for Additional Guidance
Requirement Requests

evolutions described in demonstrate an understanding of, and the ability
ANSI/ANS-3.5, section 3.1.3 | to perform, the actions necessary to accomplish a
and respond to the representative sample from among the 13 items
malfunctions described in both | in 10 CFR 55.45(a), and the exams will not be
ANSI/ANS-3.5, section 3.1.4, | predictable. However, it may not be necessary
and those described in section | for the simulator to have the capability to
C.l.a of this RG. These perform all of the normal evolutions and
systems shall be complete to malfunctions listed in the ANS standard so long
the extent that the operator can | as the NRC staff determines the simulator can
perform these control still be used to administer operating tests that
manipulations and observe require the applicant to demonstrate an
simulated unit response. The | understanding of, and the ability to perform, the
scope of simulation shall actions necessary to accomplish a representative
include system interactions sample from among the 13 items in
with other simulated systems, | 10 CFR 55.45(a), and the exams will not be
to provide a total integrated predictable.
unit response.

(i) A Establish the fidelity of the Demonstrate that all performance tests that have

description of
the
performance
tests for the
simulation
facility and the
results

simulation facility to the plant
design:

Consistent with ANSI/ANS-
3.5, simulator performance
testing has been conducted,
and the test results are
satisfactory, which
demonstrates sufficient
fidelity to the plant design.
Ensure any deficiencies are
identified and corrected, if
necessary.

been performed meet the ANSI/ANS-3.5
acceptance criteria. If the acceptance criteria
have not been met, provide evidence that any
deviations were identified and were either fixed
or appropriately determined to remain as is. For
those deviations that remain, explain (1) whether
they preclude the simulation facility from being
used to administer operating tests that contain a
representative sample of the 13 items in

10 CFR 55.45(a), and (2) whether they impact
the actions to be taken by the operator pursuant
to ANSI/ANS-3.5. If they do, then correction of
these items may be needed to support approval
of the simulator as a Commission-approved
simulator.

(iii) A description
of the procedures
for maintaining
examination and
test integrity
consistent with the
requirements of

§ 55.49.

Establish procedures
maintaining examination and
test integrity consistent with
the requirements of

10 CFR 55.49.

Describe the procedures for maintaining
examination and test integrity (e.g., those in
NUREG-1021, “Operator Licensing
Examination Standards for Power Reactors.”)
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D. IMPLEMENTATION

Licensees generally are not required to comply with the guidance in this regulatory guide. If the
NRC proposes to use this regulatory guide in an action that would constitute backfitting, as that term is
defined in 10 CFR 50.109, “Backfitting,” and as described in NRC Management Directive 8.4,
“Management of Backfitting, Forward Fitting, Issue Finality, and Information Requests”; affect the issue
finality of an approval issued under 10 CFR Part 52, “Licenses, Certifications, and Approvals for Nuclear
Power Plants”; or constitute forward fitting, as that term is defined in Management Directive 8.4, then the
NRC staff will apply the applicable policy in Management Directive 8.4 to justify the action. If a licensee
believes that the NRC is using this regulatory guide in a manner inconsistent with the discussion in this
Implementation section, then the licensee may inform the NRC staff in accordance with Management
Directive 8.4.
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