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NUREG-0800, Section 13.2.1, “Reactor Operator Requalification Program; Reactor 

Operator Training,” Appendix A DRAFT 
 

AP1000 Commission-Approved Simulation Facility Requests 
 
[Note:  This is a draft appendix to NUREG-0800 and it contains preliminary information that has 
not yet been reviewed as required by the Standard Review Plan revision process.] 
 
INTRODUCTION 
 
This appendix to Section 13.2.1, “Reactor Operator Requalification Program; Reactor Operator 
Training,” of NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports 
for Nuclear Power Plants:  LWR Edition” (SRP), contains acceptance criteria for evaluating 
requests for a Commission-approved simulation facility (CAS) under Title 10 of the Code of 
Federal Regulations (10 CFR) 55.46(b) for use in the administration of operating tests.  The 
guidance in this appendix is based on the method the staff of the U.S. Nuclear Regulatory 
Commission (NRC) used during its review of two AP1000 simulation facilities to determine 
whether the acceptance criteria were satisfied.  It provides the reviewer with guidance that 
describes a method that the staff has found acceptable for meeting NRC requirements. 
 
This appendix is not a substitute for NRC regulations and compliance with it is not required.  
The guidance provided is one method that the staff has found acceptable for meeting NRC 
requirements.  Other methods and approaches may be appropriate depending on the proposed 
use of the facility, plant design, and so on.  The NRC will evaluate each request for a CAS to 
determine the most efficient approach for reviewing the request. 
 
The main difference between a plant-referenced simulator (PRS) and a CAS is that a PRS 
models the systems of the reference plant with which the operator interfaces in the control 
room, including operating consoles.  The PRS also permits use of the reference plant’s 
procedures.  A CAS is a simulation facility other than a PRS that has been found to be suitable 
for its intended purpose.  At the point that a licensee requests approval for a CAS, the CAS 
must have fidelity and sufficient scope for its intended use and maintain fidelity and sufficient 
scope during the requested time period for use. 
 
BACKGROUND 
 
In 10 CFR 55.45(b), the NRC requires the operating test to be administered in a plant 
walkthrough and in one of the following three options: 
 
(1) a simulation facility that the Commission has approved for use after application has been 

made by the facility licensee under 10 CFR 55.46(b) 
 

(2)  a plant-referenced simulator (10 CFR 55.46(c))  
 
(3)  the plant, if approved for use in the administration of the operating test by the 

Commission under 10 CFR 55.46(b) 
 
The NRC provides the regulatory standard for approving a simulation facility in 
10 CFR 55.46(b)(2), thereby making it a CAS facility, stating that “The Commission will approve 
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a simulation facility…for administration of operating tests if it finds that the simulation facility and 
its proposed use…are suitable for the conduct of operating tests for the facility licensee's 
reference plant under § 55.45(a).”  In the past, established guidance did not exist for how to 
review and evaluate CAS facility requests. 
   
In 2015, the NRC received requests for CAS facilities from Virgil C. Summer Nuclear Station, 
Units 2 and 3 (V.C. Summer) (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML16112A256), and Vogtle Electric Generating Plant, Units 3 and 4 
(Vogtle) (ADAMS Accession No. ML15265A107).  The licensees requested approval of their 
AP1000 simulation facilities because their PRSs were not available.  The PRSs were not 
available because the human factors engineering (HFE) design process, which was approved 
by the staff during the AP1000 design certification in lieu of approving the detailed design, was 
not complete.  Specifically, the integrated system validation (ISV), which is a performance-
based test conducted as part of the HFE design process to validate that the integrated system 
(e.g., hardware, software, procedures, training, and personnel elements) supports safe plant 
operation, had not been completed.  The result of the HFE design process is a control room 
design that reflects state-of-the-art human factor principles as required by 10 CFR 
50.34(f)(2)(iii).  The simulator needs to reflect this design in order to be a PRS.   
 
Although the HFE design process had not been completed, the AP1000 control room design 
had reached a significant level of maturity by virtue of the design and testing that had been 
completed before starting the ISV.  The AP1000 simulation facilities modeled this design.  
Therefore, the licensees requested use of the AP1000 simulation facilities in their entirety for the 
administration of the simulator portion of operating tests for (1) several classes of operator 
license candidates from mid-2016 until late 2018 and (2) licensed operators to meet 
requalification requirements from mid-2017 until late 2018.  Additionally, the AP1000 reactors 
were still under construction and plant experience from the most recent core load would not be 
available until after initial startup.  Because licensed operators are needed to operate the plant, 
the staff also evaluated whether the AP1000 simulation facilities could be used by candidates to 
perform significant control manipulations to meet the experience requirements of 
10 CFR 55.31(a)(5). 
 
The process described below is based on the method the staff used to evaluate requests for a 
CAS facility for V.C. Summer and Vogtle.  The safety evaluations for the Vogtle CAS (ADAMS 
Accession No. ML16070A301) and the V.C. Summer CAS (ADAMS Accession 
No. ML16203A116) have supporting explanations and definitions that provide additional detail 
on the basis for the evaluation.  The safety evaluations also contain the basis for the exemption 
the Commission granted on its own initiative from the requirement in 10 CFR 55.31(a)(5) for 
candidates to perform significant control manipulations on either a PRS or the plant.  The 
exemption stated that the Commission would accept evidence that the candidate had 
successfully manipulated the controls of the CAS in lieu of a PRS or the plant based on the 
staff’s evaluation documented in the safety evaluations for the CAS.   
 
This appendix contains generic guidance that may be applied when evaluating any request for 
Commission approval of a simulation facility and includes guidance for staff to evaluate a 
request for the use of a CAS, in lieu of a PRS or the plant, to meet any or all portions of the 
simulator portion of the operating test required by 10 CFR 55.45 and the control manipulation 
requirements in 10 CFR 55.31(a)(5). 
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ACCEPTANCE CRITERIA 
 
Acceptance criteria are based on meeting the relevant requirements of the following 
Commission regulations. 
 
Requirements 
 

1. 10 CFR 55.46(b)(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 [10 CFR] 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 

(ii) 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 [10 CFR] 55.49. 

2. 10 CFR 55.46(b)(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 10 CFR 55.45(a). 

3. Under 10 CFR 55.45(a), the operating test, to the extent applicable, requires 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 specified in 
10 CFR 55.45(a)(1)–(13).  Thus, the simulation facility and its proposed use must be 
suitable for an applicant to demonstrate knowledge of and abilities with regard to the 
following items from 10 CFR 55.45(a): 

 
(1)  Perform pre-startup procedures for the facility, including operating those 

controls associated with plant equipment that could affect reactivity. 

(2)  Manipulate the console controls as required to operate the facility 
between shutdown and designated power levels. 

(3)  Identify annunciators and condition-indicating signals and perform 
appropriate remedial actions where appropriate. 

(4)  Identify the instrumentation systems and the significance of facility 
instrument readings. 

(5)  Observe and safely control the operating behavior characteristics of the 
facility. 

(6)  Perform control manipulations required to obtain desired operating results 
during normal, abnormal, and emergency situations. 

(7)  Safely operate the facility's heat removal systems, including primary 
coolant, emergency coolant, and decay heat removal systems, and 
identify the relations of the proper operation of these systems to the 
operation of the facility. 
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(8)  Safely operate the facility's auxiliary and emergency systems, including 
operation of those controls associated with plant equipment that could 
affect reactivity or the release of radioactive materials to the environment. 

(9)  Demonstrate or describe the use and function of the facility's radiation 
monitoring systems, including fixed radiation monitors and alarms, 
portable survey instruments, and personnel monitoring equipment. 

(10)  Demonstrate knowledge of significant radiation hazards, including 
permissible levels in excess of those authorized, and ability to perform 
other procedures to reduce excessive levels of radiation and to guard 
against personnel exposure. 

(11)  Demonstrate knowledge of the emergency plan for the facility, including, 
as appropriate, the operator's or senior operator's responsibility to decide 
whether the plan should be executed and the duties under the plan 
assigned. 

(12)  Demonstrate the knowledge and ability appropriate to the assigned 
position to assume the responsibilities associated with the safe operation 
of the facility. 

(13)  Demonstrate the applicant's ability to function within the control room 
team as appropriate to the assigned position, in such a way that the 
facility licensee's procedures are adhered to and that the limitations in its 
license and amendments are not violated. 

4. If the CAS will also be used to meet the control manipulation requirements in 10 CFR 
55.31(a)(5), then the requirements in 10 CFR 55.46(c) are applicable.   

5. Under 10 CFR 55.46(d), with regard to continued assurance of simulator fidelity, facility 
licensees shall have a process to maintain a simulation facility in accordance with 
10 CFR 55.46(d) throughout the life of the simulation facility in a manner sufficient to 
ensure simulator fidelity.  The life of the simulation facility is determined by the scope for 
use of the CAS as detailed in the CAS request. 

6. In 10 CFR 55.4, “Definitions,” the NRC provides definitions of terms used in 
10 CFR Part 55, “Operators’ Licenses,” including “performance testing” and “simulation 
facility.”   

7. Operator licensing examinations must meet the requirements of 10 CFR Part 55, 
Subpart E, “Written Examinations and Operating Tests.”  The regulations in 
10 CFR 55.40, “Implementation,” require the Commission and power reactor facility 
licensees to use the criteria in NUREG-1021, “Operator Licensing Examination 
Standards for Power Reactors,” to prepare and evaluate the operating tests required by 
10 CFR 55.45, “Operating Tests.”  NUREG-1021 provides specific direction on operator 
licensing examination standards. 

8. 10 CFR 55.59, “Requalification,” contains requirements for licensed operator 
requalification training and evaluation.  

 
Standard Review Plan Acceptance Criterion 
 
The SRP has specific acceptance criteria that meet the relevant requirements of the NRC’s 
regulation identified above for the review described in this SRP section. The SRP is not a 
substitute for the NRC’s regulations, and compliance with it is not required. However, a licensee 
is required to identify differences between the design features, analytical techniques, and 
procedural measures proposed for its facility and the SRP acceptance criteria and to evaluate 
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how the proposed alternatives to the SRP acceptance criteria provide acceptable methods of 
compliance with the NRC regulations. 
 
The staff will evaluate the results of the performance tests for the simulation facility submitted in 
accordance with 10 CFR 55.46(b)(1)(ii), using the guidance in Regulatory Guide (RG) 1.149, 
“Nuclear Power Plant Simulation Facilities for Use in Operator Training, License Examinations, 
and Applicant Experience Requirements.”  RG 1.149 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 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, “Requalification,” 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).   
 
RG 1.149 endorses American National Standards Institute (ANSI)/American Nuclear Society 
(ANS) 3.5, “Nuclear Power Plant Simulators for Use in Operator Training and Examination.”  
ANSI/ANS-3.5 describes an acceptable method of conducting performance testing to 
demonstrate that a simulation facility is of sufficient scope and fidelity.  Licensees may specify in 
the CAS request whether they conduct performance testing in accordance with a specific 
revision of RG 1.149 and ANSI/ANS-3.5.   
 
The results of the performance tests together with the description of how the licensee intends to 
use the simulation facility will allow the staff to evaluate whether the simulation facility is 
sufficient in both scope and fidelity for the regulatory purposes for which it will be used. 
 
REVIEW PROCESS 
 
The staff evaluates each request to ensure that the components of the simulation facility 
intended to be used for portions of operating tests demonstrate sufficient fidelity.  Additionally, 
requesters should describe how those portions of the operating test performed on such a 
simulation facility will meet the examination standards in NUREG 1021. 
 
Step 1:  Perform an acceptance review. At a minimum, verify that the request includes the three 
items required by 10 CFR 55.46(b)(1). 
 
Step 2:  Evaluate the information provided to support meeting 10 CFR 55.46(b)(1)(i).  This 
requirement may be met by submitting a description of how the simulator models the control 
room configuration and a list of plant systems modeled by the simulator.  
 
The staff will evaluate the scope of simulation in the facility by comparing the list of modeled 
plant systems against the list of plant systems contained in Chapter 1 of the requester’s final 
safety analysis report.  It may be helpful if the requester provides a list of plant systems not 
modeled in the simulator because the plant system does not have controls or indications in the 
main control room.  This helps determine the scope of simulation, which may help support an 
evaluation of fidelity. 

 
Step 3:  Evaluate the information provided to support meeting 10 CFR 55.46(b)(1)(ii).  This 
requirement may be met by submitting a list of performance tests conducted, including the 
results of performance testing.  This item may also include descriptions of the simulator 
discrepancies (SDs) identified by tests that remain open at the time of the request.  
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However, rather than including the staff’s evaluation of the impact of the SDs on simulator 
fidelity and negative training as part of 10 CFR 55.46(b)(1)(ii), it may be more efficient to 
address it during the portion of the safety evaluation that addresses 10 CFR 55.46(b)(2). 
 
The NRC reviewer should do the following:  
 
• Verify that the facility licensee has a configuration management control process in place 

to evaluate and resolve SDs.  It may be necessary to confirm that completed corrective 
actions adequately addressed the SD and did not introduce new errors into the 
modeling. 
 

• Ensure that the request includes the date that the list of open SDs was prepared.  During 
the review period, new SDs will be identified and existing SDs will be closed; an updated 
list may be needed if the NRC review is extended.  
 

• Ensure that each SD is described completely.  The staff may need to request that the 
licensee provide a list of acronyms.  
 

• Verify that each SD is accompanied with a clear statement of whether and how each SD 
affects operator licensing exams.   
 

• If the licensee is requesting to use the entire simulation facility to conduct all parts of the 
simulator portion of the operating test, then verify that the list of open SDs does not 
contain incomplete or missing plant system or control room configuration modeling. If the 
list contains any of these items, verify that the requester explains how the SD impacts 
operator licensing examinations. 
 

• Perform an assessment of each SD and determine the safety impact of any negative 
training caused by these discrepancies. 
 

• Assess open (uncorrected) and closed SD reports, including simulator modeling and 
hardware discrepancies and discrepancies identified from scenario validation and 
performance testing, to determine the effectiveness of the facility licensee’s process for: 
problem identification and prioritization, reporting, evaluation, and scheduling timely 
corrective actions. 
 

• In addition to addressing the impact of each SD on licensing exams, the requester 
should also submit an analysis that identifies the aggregate impact of similar SDs.  For 
example, the staff may find that no single SD would preclude the use of the simulation 
facility for operating tests.  However, when analyzed in the aggregate, the staff could 
determine that there are several fundamental items identified in 10 CFR 55.45(a) that 
the operating test would not be able to include.   
 

• Ensure that the requester has completed any tests that would provide additional 
information about the fidelity of the simulation facility, even if such tests were not 
specifically administered for that purpose.  For example, if the requester used design 
acceptance criteria (DAC) for the control room HFE design, then the results of the ISV 
should be discussed.  The ISV test is a test of the HFE design and is not a performance 
test.  However, the ISV test provides an indication of how the simulator models the 
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control room HFE design, including the control room configuration, information displays, 
controls, and annunciators. 
 

• If the licensee has committed to a version of the ANSI/ANS-3.5 standard, as endorsed 
by NRC RG 1.149, assess how the licensee has addressed that commitment. 
 

Step 4:  Evaluate the information provided to support meeting 10 CFR 55.46(b)(1)(iii).  This 
requirement may be met by submitting the requester’s procedure that governs examination 
security. In some cases, the NRC regional office may have already reviewed these procedures 
during inspection activities and the reviewer may reference inspection report(s).  Otherwise, the 
reviewer should acquire the procedure and compare it with examination security guidance in the 
most current version of NUREG-1021.  If no inspection report is available, then communicate 
early with the requester to suggest that the procedure be included in the request in order to 
support a timely review. 
 
Step 5:  Consider other sources of information about the simulation facility.  For example, 
independent perspectives of simulator performance generated by NRC observations, audits and 
inspections can provide important insights to simulator readiness for use in licensing exams.  
Consider the results and outputs of license required inspections, tests and analyses such as 
factory acceptance testing, site acceptance testing and associated procedures to determine 
whether the condition of the license are met.  Note that licensee-required activities may depend 
on construction status.   
 
Step 6:  Evaluate whether the simulation facility and its proposed use are suitable for the 
conduct of operating tests under 10 CFR 55.45(a). 
 
This is the most challenging part of the review.  The individual and aggregate impact of open 
SDs must be correlated with the 13 items listed in 10 CFR 55.45(a).  During the review of the 
AP1000 CAS facility request, reviewers trended SDs against the 13 criteria and critical safety 
functions and systems.  Each SD was binned (with some going into several bins) and evaluated 
for its individual impact.  Reviewers found that an SD’s impact on the critical safety function 
category (subcriticality, core cooling, heat sink, integrity, containment and inventory) was the 
most useful for identifying unsatisfactory individual impact.  Aggregate impact was evaluated 
after the binning was complete.  The results were then compared with the requester’s evaluation 
in the CAS request submittal.  
 
With respect to the 13 items in 10 CFR 55.45(a), the staff considers the following in its review of 
the AP1000 simulation facilities:  
 
• No single simulator discrepancy has a cross-cutting impact on the 13 items in 10 CFR 

55.45(a).  For example, an unresolved alarm presentation system HFE design issue 
exists such that the system does not provide clear cues about operator actions that must 
be taken. 

 
• There is no significant impact on any of the 13 items that prevents the operating test 

from containing a representative sample of the items in 10 CFR 55.45(a).  
 
NUREG-1021 contains the examination standards for operator licensing examinations.  The 
staff must evaluate whether the licensee’s intended use of the simulation facility will ensure that 
the examination standards contained in NUREG-1021 can be met for those portions of the 
operating test that will be performed on the simulation facility.  
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Fundamentally, when used for both administering the full simulator portion of the operating tests 
and also for meeting control manipulation requirements in 10 CFR 55.31(a)(5), the simulation 
facility must meet the requirements in 10 CFR 55.46(c).  However, a CAS that is used both to 
administer the full simulator portion of the operating tests and to meet control manipulation 
requirements may not be able to run as many scenarios as the PRS because SDs or incomplete 
design issues exist that impact fidelity in some scenarios.  The objective of this evaluation is to 
determine whether the CAS can demonstrate sufficient fidelity with the reference plant and can 
function without malfunction or deviation in a sufficient number of scenarios such that all 13 
items of 10 CFR 55.45(a) can be addressed without creating examination predictability 
concerns and that the simulator facility is suitable for administering the full simulator portion of 
the operating tests. 
 
Furthermore, the method of administering, preparing, and evaluating licensing examinations 
described in NUREG-1021 ensures the equitable and consistent administration of licensing 
examinations and confirms that a simulation facility can function without malfunction or deviation 
for the particular scenarios to be included in a specific operating test. 
 
Step 7:  Evaluate continued assurance of fidelity. 
 
Verify that the facility licensee has a process to maintain a simulation facility in accordance with 
10 CFR 55.46(d) throughout the life of the simulation facility in a manner sufficient to ensure 
simulator fidelity.  Note that the life of the simulator facility depends on how long the licensee 
has requested to use the CAS for administering operating tests, subject to any limits or 
conditions imposed by the Commission. 
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