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~~~~ 
• The simulator test outline and test shall be prepared in accordance 

with the guidelines in ES-301 and Appendix D. 

• A facility supervisor or manager shall independently review the 
outline and the proposed examination before they are submitted to 
the NRC. 

• An authorized representative of the facility licensee shall approve 
the examination outline and the proposed examination before they 
are submitted to the NRC for review and approval. The outline and 
examination should be forwarded to the NRC regional office with a 
cover letter signed by the facility representative. 

• The materials must be complete and ready-to-use. 
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Date of Examination: 

Task Description 

a. Verify that tile ouam(s) fit(s) tile app<Ollfiate model, in acc:ofllance with ES-401. 

b. Assess w!iether the ou1line was systemalically and ranoomly prepared in accoroance with 
Sedion 0.1 of ES-401 and whether al KIA catecpies are app<Ollfiately sampled. 

d. Assess whether tile justifi<3ions for deselected°' rejected KIA statemelWs are 3j)propriate. 

a. USinO Foon ES-301-5, verily that the proposed scenalio sets cover the reqtired number 
Of noona1 eVOlutlons, instrunent and component failures, technical specifications, 
and trallSIEflts. 

b. Assess whether !here are enough scenario sets (and spares) to test the projected nLmber 
and mix Of applicants in ace0<dance with tile expected crew composition and rotation schedule 
.,,thout compronusing exam integfity, and ensure that each appicant can be tested using 
at least one new or signitlcantly modified scenario, that no scenarios are ruplicaled 
from Ille 1cants' audit test(s), and that scenarios will not be repealed oo subseQuent days. 

c. To the extent poss1ble, assess IMlether the outline(s) cooform(s) with the qualitative 
and QUantitative criteria specitled oo Foon ES-301-4 and described in Appendix o. 

a. Verify that the systems walk-lllrough outline meets the criteria specified on Form ES-301-2: 
(1) the outline(s) contain(s) the required number of control room and in~ant tasks 

distributed among the safety functioos as specitled on the loon 
(2) task repetition ftom the last two NRC examinatioos is within the limits specified oo tile form 
(3) no taskS are duplicated from the applicants' audit test(s) 
(4) the nunber of new°' modified tasks meets °'exceeds tile mnimums speciied oo tile f0<m 
(5) the number of alternate path, low-power, emergency, and RCA tasl<s meet the criteria 

on Ille form. 

b. Verify that the administrative outtine meets the criteria specitled oo Form ES-301-1: 
(1) the tasks are distributed among the topics as specified oo the f0<m 
(2) at least ooe task is new°' significantly modified 
(3) no more than one task is repealed from the last two NRC licensing examinations 

c. Determine W !here are enough dillerent outtines to test the projected number and mix 
Of applicants and ensure that no Items are clll)licated oo subseQuent days. 

a. Assess whether plant·speclic pliofities flllduding PRA and IPE insqlts) are covered 
in tile 3lll>Rllll1ate ll.Ql1 sections. 

b. Assess whelller tile 10 CFR 55.41/43 and 55.45 sanlliing is 3"lfllllliale. 

c. Enslxe that KIA~ ra!Slgs (except for~ pliofities) are at least 2 5. 

e. Checlt tile entire exam for balance of c:oo;erage. 

f. Assess whelller tile exam fits tile appropriate job level (RO°' SRO). 

Printed Name/Siglature 
a. AuthO< 

b. Faciity Reviewer (') 

NRC Chief Examiner (#) 
NRC SupervlsO< 

• Not allllllcable fO< NRCi>repared examination outlines 
# Independent NRC reviewer inltial Items in Column •c·; chief examiner concurrence required. 

a b" 

Date 



Appendix D Scenario Outline Form ES-0-1 ~ 
/ 

k 
Fac1hty - r"--nano No : ~ ,-,.__Test No.· - -
Examiners - -

41//f!.._ 
~ 

Initial Conditions -.. 
Turnover 41//f!._ 

Critical Tasks: - -
------------- -Event Malf. Event Even:::----,____ 

No. No. Type' Description 

'C.. ~...._ ""'1lt -i--..._ 

............._ 
~ - ------- -~ 

..... ~ ~ -------............._ 
~ -i--..._ 

............._ ............... -~ 
............._ ~ 

.............. ~ 
............._ -............ ............._ 

' ............._ 

.......... 

"' ' . (N)ormal, (R)....ctivity, Q)nstrument, (C)omponent, (M)ajof 

0-41 

Op Test No- - Typically, the 
year the exam is given 
folloWed by 301 - Exam 
report number. 

Scenario # - 1,2,3 or A, B, C. 

Facility - Byron, DAEC, etc. 

Plant Conditions 

Short Turnover 

Description of Critical Tasks 

A short deseription of the 
Event. 

N, R, I, C, M. or NIA 

Malfunction or override 
number you use to bigger the 
event, as applicable 



ES-301 

Facility: 
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Transient and Event Checkl ist 

Date cl Exam: 

Scenarios 

2 3 

CREW CREW POSTION 
POSITION 

S A B 
R T 0 
0 c p 

Form ES-301.S 

Operating Test No.: 

Total the number of events for the 
applicant and enter in this column 

RO 

0 
SRO-I 

That number has to be greater 
go=rIIJ=l=tIIl=i=l:::::D=D:El~~~man or equal to the minimum 
TS 

RX 

NOR 1 

4 4 0 llC 

SRO-U MAJ 2 2 1 

0 TS 0 2 2 

RO RX 0 

0 NOR 1 
SRO-I 

0 llC 4 2 
SRO·U MAJ 2 2 

D TS 0 2 

RO RX 
0 NOR 
SRO-I 

0 llC 

SRQ.U MAJ 
0 TS 
lnstrucllons 

1. 

2. 

OIOCI< lho •Pl*C•nl I-I and en1er Ile operating lest number and F<:<m ES-tH evenl numt>er> le< taeh eveni l'jpe, T 
ore nd oppllClbto fer RO epplicanls. ROs muSI •-in bclh lhe al-~Clls (ATC) Ind belance-cl-plenl (BOP) 
positions. Instant SROs (SRO-I) must "Serve in beth ihe SRO and the ATC posi~. induding tt lee st two lnllt\lment °' componenl (I.I::) matll.ncllons and one mljOI' 1ransienl. In lhe ATC posll<ln. II an SRO-I .a!llOMl/y seNH In lhe 
BOP posalon one I.I:: molfuncton can be ctedled toward !he two VC malfuncllcns iequt1ed fa lhe ATC pos;llen 

R .. clMly monlputellons may be <:<>!Wcled under namal or con~ollerJ abnamal conditions (refer 10 Secllon D S.d) bul 
mJst be significaM per Section C 2.a of Ap.pendx 0 ( '") Reactivity and normal evolutions may bo replec.ed wirh 
adclllcnal l/C m11func11ons on a one-for-one basis 

3. Whenev« pracllcal, beth lnstnsmenl and componenl malfUnctlons slloUld be included, only lhose lhll require verifiable 
actions lhal prOlllde lnslghl 10 Ille aflf)hcanl's competence eounl toward lhe minimum re~lrerMnls Sf)<IClftod for lho 
eppucant s ucense ~vel In tile fl"'t.-tianCI coiumns 

4, For new retctor f1ality license ts that use lhe ATC operator pRnerily for monitoring plant parameter-s, th• chief 
exemlne< may place SR0-1 apphcanls In ether lhe ATC or BOP 1»5llon lob .. I evaluale lhe SRO-I In manlpulellng 

lant cootrols. 

ES-301. Page 26 of 33 

number required for the license 

Some important things to note on 
thef<>nn: 

watchstations 

substitutions 

verifiable actions 
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NUREG 1021 ES-301 I 
Simulator Operating Test I 

• This is the most performance-based aspect of the operating test and is 
used to evaluate the applicant's ability to safely operate the plant's 
systems under dynamic, integrated conditions. 

• The simulator test is administered in a team format with up to three 
applicants (or surrogates) filling the RO and SRO license positions (as 
appropriate) on an operating crew. 

• Each team or crew of applicants is administered a set of scenarios 
designed so that the examiners can individually evaluate each applicant 
on a range of competencies applicable to the applicant's license level. 

• Each applicant must demonstrate proficiency on every competency 
applicable to their license level. The only exception is that SRO 
Competency Number 3, "Control Board Operations," is optional for SRO­
upgrade applicants. 



ES·303 3.a Fonn ES-303·1 

PRIVACY ACT INFOR~ llON-FOR OFl'lCIAL USE ONLY 

Applicant Docket Number: 55- Page of 

Reactor Operalor Shoollltor Operating Test Gradng Details 

Competencies/ RF RF RF Comp. Comment 
Rating Factors (RFs) Weli;llts Scores Grades Grades Page No. 

1. lnterpretation/DOagnosis 
8 . Recognize and Verify -- -- -- --

Status 
b. Interpret and Diagnose 

Conditicns -- -- -- -- --
c. Prioritize Response -- -- -- --

2. Proced1.-es/T ech. Sp<1cs. 
a. Relerence -- -- -- --b. Procecllre Compliance -- -- -- -- --c. Tech. Spec. Enlry -- -- -- --

3. Operate Plant Component 
Controls 
8 . l ocate and Manipulate -- -- -- --
b. Understanding -- -- -- -- --
c. Manual Control -- -- -- --

4. Communications .. Provide Information -- -- -- --
b. Receive Information -- -- -- -- --
c. Cany Out Instructions -- -- -- --

(Note: Enter RF weights (nomina~ adjusted, or "()' if not obseived (N/O)); RF scores (0, 1, 2, 3, 
or N/0); and RF grades from Form ES-303-3 and sum to obtain Competency Grades.) 

ES-303, Page 12 of 19 

PRIVACY ACT INFORMll llON-FOR OFACIAL USE ONLY 

ES·303 3.b Fonn ES-303·1 

PRIVACY ACT INFORMll llON- FOR OFFlCIAL USE ONLY 

Applicant Docket Number: 55- Page of 

Senior Reactor Operator SlmUlalor Operating Test Graalng Detals 

Competencies/ RF RF RF Comp. Commer.I 
Ra1ing Factors (RFs) Weig,ts Scores Grades Gracles Page No. 

1. lnterprecation/Dia.gnosis 
a. Recognize end Attend -- -- -- --b. Ensue Accuracy -- -- -- -- --
c. Underscanding -- -- -- --
d. Diagnose -- -- -- --

2. Procedures 
a. Rererence -- -- -- --
b. EOP Entry -- -- -- -- --
c. Correct Use -- -- -- --

3. Operate Plant Component 
Controls 
a. Locate and Maniplllate -- -- -- --b. Under<landing -- -- -- -- --c. Manual Control -- -- -- --

4. Cc:wnmunications 
8 . aarity -- -- -- --
b. Qew and Othe<s Informed -- -- -- -- --
c. Receive Information -- -- -- --

5. Directing Operations 
a. Timely and Decisive -- -- -- --Action -- -- -- -- --b. Oversight -- -- -- --
c. Solicit Qew Feedback -- -- -- --
d. Monitor Crew Activities 

6. Technical Specifications 
a. Recognize -- -- -- --
b. Locate -- -- -- -- --
c. Compliance -- -- -- --

(Note: Enler RF weights {nominal, adjusted, or "O" if not obseived (NIO)J; RF scores (0, 1, 2, 3, 
or N/O); and RF gades from Form ES-303-4 and sum to obtain Competency Grades.] 

PRIVACY ACT INFOR~llON-FOR OFFICIAL USE ONLY 

ES-303, Page 13 of 19 



I NUREG 1021 ES-301 I 
I Responsibilities I 

The facility licensee is responsible for the following activities 

• Prepare proposed examination outlines. 

• Submit the reference materials necessary for the NRC regional office to 
prepare and/or review the requested examinations. 

• Prepare and review the final operating tests in accordance with the 
previously approved examination outline and submit the tests to the NRC's 
regional office in accordance with ES-201. 

• Review the comments on the proposed examination outlines and tests with 
the chief examiner via telephone, or in-person if necessary. 

• Make the simulation facility available, as necessary, for NRC examiners to 
prepare for the operating tests. 



I NUREG 1021 ES-301 I 
I Responsibilities I 

• Meet with the NRC examination team in the regional office or at the 
facility, when and as necessary, to review the proposed operating tests 
and discuss potential changes. 

• Revise the operating test outlines and the final tests as applicable and ~ 
agreed upon by the NRC regional office. 

• The NRC retains final authority to approve the operating tests. 



I 
I 

NUREG 1021 ES-301 I 
GENERAL GUIDELINES I 

• Use the same simulator scenario all day, if possible. The same JPMs 
and simulator scenarios shall not be repeated on subsequent days. 

• Operating tests may not duplicate test items from the applicants' audit 
test. 

• The facility licensee shall identify for the NRC chief examiner 
those simulator events that are similar to those that were tested 
on the audit examination. 

• Sufficient operating test materials shall be developed to ensure that all 
applicants can be tested with the available personnel according to the 
schedule agreed upon by the NRC's regional office and the facility 
licensee. 

• To the extent permitted for each part of the operating test, select and 
modify testing materials (i.e., JPMs and simulator scenarios) from your 
facility's examination banks. 



NUREG 1021 ES-301 

L ~S. \ R(: 
• Consider the K/As associated with normal, abnormal, and emergency taslt§-.'jj ·-

and evolutions as a source of topics for use in evaluating applicant 
competency in each part of the operating test. 

• The Kl As associated with the tasks and questions planned for the operating 
test should have importance factors of at least 2.5. 

• The K/As should be appropriate to the plant-specific requirements for the 
applicant's license level. Your facility licensee's site-specific task list may be 
used to supplement or override, on a case-by-case basis, selected individual 
items in the NRC's KIA catalogs. 

• When selecting and developing scenarios for the operating test, ensure that 
the materials contribute to the test's overall capacity to differentiate between 
those applicants who are competent to safely operate the plant and those 
who are not. 

• SRO applicants, whether upgrade or instant, will be examined for the highest 
on-shift position for which the SRO's license is applicable 



NUREG 1021 ES-301 

To differentiate the SRO operating test from that of an RO: 

./ In directing licensed activities, the SRO must evaluate plant 
performance and make operational judgments accordingly . 

./ In directing licensed activities, the SRO must have a broader and more 
thorough knowledge of facility administrative controls and methods, 
including limitations imposed by the regulations and the facility's 
technical specifications and their bases . 

./ The SRO may be assigned responsibilities for auxiliary systems that 
are outside the control room (e.g. , waste disposal and fuel handling 
systems) and are not normally operated by licensed operators. 
Because the SRO may have these additional responsibilities, the SRO 
license applicant should demonstrate knowledge of the designs of such 
systems as they relate to maximum permissible concentrations, effluent 
release rates, and other radiological considerations. 



NUREG 1021 ES-301 

Specific Instructions for the "Simulator Operating Test" 

• Based on the anticipated crew compositions, determine the number of 
scenarios and scenario sets necessary to rotate each RO and SRO-I 
applicant into the "at-the-controls" position. 

• The crews and scenarios will have to be planned so that every SRO 
applicant (U and I) fills the supervisory role and every RO applicant 
rotates through the balance-of-plant (BOP) position for at least one 
scenano. 

• SRO-U applicants are given credit for their previous RO license 
evaluation and experience and are normally not required to 
manipulate the controls. 

• The initial conditions, normal operations, malfunctions, and major 
transients should be varied among the scenarios and should include 
startup, low-power, and full-power situations. 



NUREG 1021 ES-301 

• You should have a spare scenario in accordance with ES-302. 

• The simulator operating tests will be constructed by selecting and 
modifying scenarios from existing facility licensee or NRC scenario 
banks and by developing new scenarios. 

• Compliance with ES-301-4, "Simulator Scenario Quality 
Checklist" and ES-301 D.5. 

• The quantitative attribute target ranges that are specified on 
the form are not absolute limitations; a scenario that does not 
fit into these ranges shall be evaluated to ensure that the level 
of difficulty is appropriate. 

• To maintain test integrity, every scenario shall be new or 
significantly modified to ensure that the applicant has not had the 
opportunity to rehearse or practice the scenario. A significant 
modification means that, at least two events have not been used on 
the previous two NRC initial licensing operating exams. 

• Reactivity manipulation events are exempt from this overlap 
limit. 



Critical Tasks (CTs) 

Covered in Appendix D and ES-303 

The CTs initially incorporated into the scenario are referred to 
as "preidentified CTs." 
• ES-301-4 outlines the target number of preidentified CTs per . 

scenario. 
• CTs are described on each ES-D-1 form 
• CTs include two parts: 

• Expected action 
• Safety-significant boundary conditions that clearly 

identify at what point a CT must be accomplished 
• Whenever possible, CTs should be distributed so that each 

applicant is required to respond 

Operator actions during the scenario (individual or crew) may 
"create" a new CT. These are considered "post scenario CTs." 
• Boundary conditions are inherent to the CT itself. 



ES-301 Simulator Scenario Quality Checklist 

acil' Oat o Exam: Sc n rio Numb rs: 

QUALITA llVE ATTRIBUTES 

1. The initial coodihons are realistic in that sane equipment and.for instrumentatioo may be out or service 
but 11 does not cue the operators lnlo expected events. 

2. The scenarios cooSlst mostly ot related events. 

3. Each event descnpt100 coosists ot lhe following: 

the poinl In the scenario when 11 ls to be inliated 
the malfllndloo(s) or cond•klns that are entered to initiate the evenl 
the ~toms/aJes lhet will be\llsl:>le to the crew 
the expected operator act1oos (by shift position) 
the event termlnabon point (If applicable) 

4. The events are valid with regard to physics and thermodynamics. 

5. Sequencing and timing ot events 1s reasonable end allows the exeminatioo team lo obtain complete 
evaluation results commensurate with the scenario objectives. 

6. If time compression techniques are used, lhe scenario summary clearly so indicates. 
Operators have sufficient lime to carry out exµected activities with out undue time constraints 
Cues are given. 

7. The simulator mOdellng Is not altered. 

8. The scenarios have been validated. Pursuant to 10 CFR 55.46(d). any open simulata performance 
deficiencies or deviations from the referenced plant have been evaluated to ensure that fu nctional 
fidelity Is maintained while running the planned scenarios. 

9. Scenarios are new a slgnlflcantly modified in accordance with Section 0 .5 of ES-301. 

10. All individual operator competenc.les can be evaluated, as verified using Fam ES-301-6 (submit the 
tarn along with the simulator scenarios). 

11. The scenario set pro\lldes lhe opporiunlty for each applicant lo be evaluated in each otthe applicable 
rating factors. (Competency rating fedors es described on Fams ES-303-1 and ES-303-3.) 

12. Each applicant will be s1~1ftC8ntly Involved In the mininum number of tra.nsients and events specified 
on Fam ES-301-5 \Submit the farn wtth the simulata scenarios). 

13. Applicants ere evaluated on a similar number of preidenti~ed critical tasks across scenarios, when 
possible 

14. The level of dtfftculty Is epproprlate to support licensing decisions fa each crew positioo. 

Target Quantitative Attributes per Seen311o (See Section 0.5.d) 

Malfunctions after EOP entry(1-2) 

2. Abnormal events (2-4) 

3. Major transients (1-2) 

4. EOPs entered/requinng substantive actions (1-2) 

5. Entry Into a contingency EOP with substantive actions(::, 1 per scenario 
set) 

6. Preidentifled critical tasks (::. 2) 

The facility l icensee signature is not applicable la NRC-developed tests. 

Actual Altribut 

# An independent NRC reviewer lnlllals llems in cdumn •c·; chief examiner concurrence is required . 

Form ES-301-4 

Rea1istic 

Related Events 

Event Descriptions 

Laws of Nature 

Reasonable Sequence 

Time Compression 

No Sim SoftWare Changes 

Vslidated Scenarios 

Scenario Quality (R111 cfwlOe> 

All competencies 

Min. #of T&E for grading 

Min. #of T&E for evaluation 

CritiCal Tasks (Rl11 change) 

Level of Difficulty 

Qualitative Atbibutes 
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• The required instrument and component failures should normally be 
completed before starting the major transient; those that are initiated 
after the major transient should be carefully reviewed because they 
may require little applicant action and provide little insight regarding 
their performance. 

• Any normal evolution, component failure, or abnormal event (other 
than a reactor trip or other automatic power reduction) that requires 
the operator to perform a controlled power or reactivity change will 
qualify as a reactivity manipulation. 

• Each scenario set must also allow the examiner to evaluate the 
applicant's performance on each competency and rating factor that is 
germane to the applicant's license level. 



NUREG 1021 ES-301 

• To minimize the need to run an additional scenario if an applicant 
makes a single, uncompensated error related to a rating factor (refer 
to ES-302, Section D.3.n), it is recommended that each applicant be 
given multiple opportunities to demonstrate competence in any 
particular area. 

• If you normally operate with and are required by technical 
specifications to have more than two ROs in the control room, the 
chief examiner may authorize the use of additional surrogates to fill 
out the crews. 

• Appendix D provides detailed instructions for completing Form ES-D-
1, the "Scenario Outline," and Form ES-D-2, the "Required Operator 
Actions," that examiners will use to administer the simulator operating 
tests. 



NUREG 1021 ES-301 

• When the proposed simulator operating test outlines are complete, 
forward them to the NRC chief examiner. 

• Operating test outlines reviewed and comments provided to licensee 
within 2 weeks. 

• After the NRC chief examiner approves the simulator test outline, prepare 
the final simulator test materials by revising any Form ES-D-1 as 
requested by the NRC chief examiner and completing a detailed operator 
action form (ES-D-2) for each event. 

• Review the completed simulator operating test for quality using Form ES-
301-4, "Simulator Scenario Quality Checklist," and make any changes that 
might be necessary. 

• Submit the entire operating test package to the N RC chief examiner for 
review and approval. The NRC's chief examiner must receive the test 
approximately 75 days before the scheduled administration date. 



NUREG 1021 ES-301 

• The outline and the proposed test shall be independently reviewed by 
a supervisor/manager before they are submitted to the N RC for 
approval. 

• The NRC chief examiner shall ensure each operating test is 
independently reviewed for content, wording, operational validity, and 
level of difficulty, per ES-301-3, ES-301-4, and ES-301-7. 

• The N RC chief examiner will review any changes that need to be 
made with the branch chief before reviewing the examinations with 
the author or facility contact. 

• Upon branch chief approval, and generally at least 35 days before the 
operating tests are scheduled to be given, the chief examiner will 
review the test comments with the facility licensee. 



NUREG 1021 ES-301 

Attachments/Forms 

• Attachment 1, "Open-Reference Question Guidelines" 
• Attachment 2, "Verifiable Action Guidelines" 
• Form ES-301-1, "Administrative Topics Outline" 
• Form ES-301-2, "Control Room/In-Plant Systems Outline" 
• Form ES-301-3, "Operating Test Quality Checklisr 
• Form ES-301-4, "Simulator Scenario Qualify Checklisf' 
• Form ES-301-5, "Transient and Event Checklisf' 
• Form ES-301-6, "Competencies Checklisf' 
• Form ES-301-7, "Operating Test Review Worksheet" 


