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systems that were involved in the simulator portion of the examination 
or they may be systems that were not examined during the simulator 
operation. The examiner may also give the applicant credit for nuclear 
theory, thermodynamic theory, radiation protection, electrical systems, 
and emergency plan actions to the extent that these topics ar·e covered 
by the simulator· part of the examination. 

The simulator examinations should be scheduled reasonably close to the 
administration of both the plant walk through part of the operating 
examinations and the written examinations in order to use the examiner 
resources efficiently and to minimize the length of time between the 
start and finish of the entire examination process. The following 
guidelines should be followed unless special conditions exist: 

1. Cold Examinations 

The written examinations should be scheduled 1 to 2 months before 
the fuel loading date. 

2. Hot Examinations 

Normally th~ operating and written examinations shall be scheduled 
to be completed during one visit by a group of examiners at facili·· 
ties when the simulator is located on the plant site. Special 
scheduling arrangements shall be negotiated with the facility when 
the simulator is re~ote from the plant site. In this case, the 
written examination may be conducted at the plant site or the 
simulator site. 

3. General 

Several alternate methods can be used to complete the combination 
simulator and plant walk through parts of the operating examination 
when the simulator and plant are located on the same site. When 
this situation exists, every effort should be made to complete the 
simulator and plant walk through parts of the examinations on the 
same day. The ideal situation is three examiners examining one 
senior and two operator candidates or other combinations .of three 
candidates. The alternates shown below are examples of schemes 
that can be used if less than the ideal situation exists. It is 
the responsibility of the chief examiner to ensure that all candi
dates are examined in accordance with the standards. See ES-302, 
Developing Simulator Examinations for details. 

a. Alternate 1 

Day 1 - Two examiners work as a team on the simulator. Exam
iner A administers the examination to Candidates 1, 2, and 3, 
while Examiner 8 administers the examination to Candidates 4, 
5, and 6. The candidates are paired off so that two examiners 
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and two candidates are in the simulator control room simulta
neously. Each examination lasts about 2.5 hours. 

Day 2 - Examiner A administers the plant walk through part of 
the operating examination to this three candidates as does 
Examiner B. Each plant walk through portion of the examination 
shall last about 1.5 hours. 

b. Alternate 2 

Day 1 - Examiner A administers the simulator examination to 
candidate 1; simultaneously, examiner B administers the examina
tion to candidate 2. Both examiners and candidates proceed to 
the plant to conduct the walk through part of the operating 
examination thus completing the examinations for candidates 1 
and 2. Afternoon examinations are similar except that the 
plant walk through part of the examinations are conducted 
first so that examiners do not have to reenter the plant 
security area. Each examiner completes two full combination 
simulator and plant walk through examinations. 

c. Alternate 3 

Two examiners conduct examinations at simulators with candi
dates 1, 2, and 3. Examiner A observes and discusses manipu
lations of controls with candidates 1 and 2 who are designated 
as operators. Examiner 8 examines candidate 3 at the senior 
level, and candidate 3 is assigned the role of shift supervisor. 
The candidates rotate positions so that all candidates fill 
all positions. Questions are tailored to the appropriate 
level, senior operator or operator. Six or more candidates 
are examined on the simulator per 8-hour day. Adjustments can 
be made when an odd number of candidates are to be examined. 
Plant walk through examinations are completed on subsequent 
days following the simulator examinations. 

Senior operators and operators should be scheduled for an optimum mixture. 
A senior operator with one or two operators is preferred. If this is 
not possible, senior operators can be designated as operators on a 
rotating basis. 

E. Orientation of Examiners 

Each examiner should become as familiar as possible with the specific 
facility through previous visits and the information supplied by the 
facility in preparation for the examinations. As a minimum, the chief 
examiner should arrange for a tour of the facility by each examiner 
accompanied by a facility staff member. This tour is usually made the 
day before oral examinations are scheduled to begin, should concentrate 
on the control room, and should not be conducted by one of the candi
dates. For examiners visiting the facility for the first time or who 
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have not made a site visit in a considerable length of time, a more 
extensive orientation is necessary. Orientation may also include use of 
the simulator if it is available without impacting the facility's training. 
Preplanned simulator examination programs may be tried out during the 
orientation period. To make certain that the candidates do not learn of 
the actual examination programs, the examiner should alter the programs 
used in the orientation periods and should not use the actual program 
when members of the facility staff are present. Suitable arrangements 
should be made by the chief examiner for more extended or additional 
orientation visits. 

F. Candidates 

All candidates tor licenses at the facility under application are listed 
on Attachment 2, ES 103, the Request To Administer the Examination and 
normally should be administered both the written and operating examina
tions. One exception is at facilities with a large number of applicants 
where the written examination often will be given a few weeks before the 
operating examinations. In these cases, where the written examinations 
under 10 CFR 55.21 and 55.22 have been graded and the facility licensee 
has been informed of the candidates who have failed, the persons who 
have failed will not be given an operating examination. 

Candidates sometimes will withdraw from the examination at the last 
moment. If the examiner encounters this situation when he arrives on 
site, he should request a letter withdrawing the application of the 
individual(s) from the facility staff. This letter should be forwarded 
to the appropriate regional administrator. 

In rare ~nstances, candidates may withdraw after the examination has 
begun. The examiner will inform such candidates that this is cause for 
automatic denial of application and request the candidate to sign a 
voluntary withdrawal statement. 

G. Personnel Present 

The number of persons present during an examination should be minimal 
both to ensure the integrity of the examination and to minimize distrac
tions to the candidates. If an actual reactor startup or other reactivity 
manipulation is performed as part of the examination, a licensed operator 
or senior operator must be present in accordance with 10 CFR 55.9(b). 
During control room discussions, additional shift crew personnel will be 
present as required by NRC regulations. If the examiner believes that 
the number of persons or the noise level in the control room is exces
sive, he should request the shift supervisor or other facility staff 
personnel to take appropriate action. 

In no case shall a member of the facility training staff or other candi
date be allowed to witness an operating examination. Examinations are 
not to be used as training vehicles for future candidates. 
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Another examiner may be present either to witness the examination as 
part of his training or to audit the performance of the examiner adminis
tering the operating examination. Other observers, such as resident 
inspectors, regional personnel, researchers, or NRC supervisors, may be 
allowed to observe operating examinations if (1) the chief examiner has 
approved the request to observe the examination, (2) the candidate does 
not object to the observer's presence, and (3) the facility representa
tive has approved the request to observe. 

H. Use of Documents and Materials 

During the administration of the operating examination, the candidate 
should be allowed and encouraged to make use of any of the information 
that normally would be available to a licensed operator at that facility, 
including calibration curves, previous log entries, piping and instrumen
tation diagrams, calculation sheets, and procedures. The examiner shall 
inform each candidate of this fact before the examination. The candidate 
also shall be informed that he will be held responsible for knowing from 
memory the immediate actions of emergency procedures. 

I. Reports of Examinations 

A separate Examination Report has been developed for each type of exam
ination: Form 157A for reactor operators, (Attachment 1), Form 1578 for 
upgrade senior operators (Attachment 2), and Form 157C for instant 
senior operators (Attachment 3). The front page of the appropriate 
report form will be filled out for each candidate. If only a portion of 
the examination is administered by an examiner, the front page of the 
form will be completed for the portion completed. 

ES-301 

The examiner should only make comments on the front page that are relevant 
to determining a pass or fail conclusion. He should expect such comments 
to be seen by the candidate and facility training personnel because each 
candidate is sent a copy of his examination. He should recommend passing 
or failing the candidate on the portions he administered in the appro
priate blocks(s) at the top of the 157. The chief examiner should approve 
or not approve for license at the bottom of the page. 

The examiner must recommend approval or disapproval of the application 
based on the results of the entire examination. If the candidate fails 
any or all parts of the written or operating examination, the examiner 
must recommend denial. 

The responsible regional official will review the examination results and 
sign the appropriate block to issue or deny a license. If he does not 
agree with the recommendation, the examiner or chief examiner shall be con
ferred with before the recommendation is overturned. Although such dis
agreements are not common, they usually arise because of inadequate justi
fications in a denial recommendation. It is therefore very important for 
an examiner to be complete and accurate in his grading and comments. See 
ES 302 and 303 for guidence on grading and justification of grading operat
ing examinations. 
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An Operating Examination Summary Report (Form 157 A, B, or C, page 2) 
will be prepared for each candidate upon completion of the operating 
ex&mination. On this report, the examiner shall summarize his ·evalua
tion of the candidate;s performance and his knowledge and understanding 
of and competence in the systems discussed. The examiner should use a 
designation of 11 S11 for satisfactory, 11 M' 1 for marginal, and 11 U11 for 
unsatisfactory. 

ThE! summary report is based on the examiners operating plant walk through 
examination notes, the use of which is explained in Standards ES-303, 
ES-304, and ES-305. 

The summary report contains a column for indicating the page number of 
the notes where information justifying the evaluation for that subject 
can be found. This column must be completed when the evaluation is 
unsatisfactory or marginal. This is necessary to indicate to the review
ing technical and legal personnel at headquarters or the regional office 
the specific reasons for the unsatisfactory (or marginal) determinations. 
(ES-303) contains additional guidance regarding justification.) 

J. Reference 

1. Title 1rr, Code of Federal Regulations part 55.23 and 55.25. 
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NRC form 117A, P•a• 1 
11·841 

ATTACHMENT 1 
OPERATOR EXAMINATION REPORT 

U.S. NUCLEAR REGU•.ATOI'V COMMISSION 

OPERATOR 
EXAMINATION REPORT 

INSTRUCTIONS: PJoVIde llllhl•nfOfmltiOn IIQ\IHUtd 101 Power tnd ~on· Power Rwctort Sh~C*t Items do noteppty to Non-PoM• Ructo" 

CANDIDATE S NAME I RE.CTOR 

WRITTEN EXAMINATION 
ADMINISTERED BY 

OPERATOR GRADED BY 
(S«:tion 55.21) 

CATEGORY 11 .. IZ .. p-- .. 
GRADES I• .. I B .. I c .. ID .. IE .. I• .. 

OPERATING TEST 

ADMINISTERED BY 

(SICtion 55.23) 

(J(j(ll:[l lwUMBER 

55-
TYPE OF REACTOR H POWER 

NON-POWER 

LOCATION 

OAT£ 

GRADE 

.. --- .. -··-~ 
G .. 

DATE 

SIMULATOR TEn INat oppllcoblo 1D Non.P-IIeoctDnl 
A~INISTEREO IV DATE 

(kti<MJI.»J 

COMMENTS 

1-" 

RECOMMENDATION SIC:.~I>TUA£ EKAMINEH --i APPROVE FOR OPERATOR LICENSE 

DO NOT APPROVE FOR OPERATOR LICENSE 
ISSUE LICENSE rs,,,,uttl --,Dli.H DENY APPLICATION IS•pnllurtl 
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TYPE OF EXAM H INITIAl. 

RETAKE 

hWAIVED 

EVALUATION 

PASSED 

FAILED 

WAIVEO 
I-

PASSED 
f-

FAILED 

HOT I I COLD 

~WAIVED 
PASSED 

FAILED 

TI>ATE 

I DATE ( 

I 

/ 
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l 

/ 



j 

l 

(.~··) 

( 
\ 

( 

NRC Form 157A, P~e 2 
REACTOR OPERATOR 19-841 

OPERATING AND ORAL EXAMINATION SUMMARY REPORT 

•For IICh unllllsfactory ("U"J. list the p~gr numblr(sJ of the oper•ting or•l 1xamin•tion notes on which thl 
unurisfKtory repon~s ~re expl1in1d. 

1. OPERATING 0DISCUSl110N 0 DEMONSTRATION 

1.1 Prt-ftartup or Instrument Ct)ecks 

1.2 Con10lo Operations 

.. Manipulations 

h. Understanding 

2. FACILITY EQUIPMENT 

o. Major 

b. Auxlliory 

c. Enginoerod Soleguordl Synems 

d. Electrical 

3. INSTRUMENTATION 

.. lln.::llllr 

b. Process 

4. PLANT PROTECTION 

5. PROCEDURES 

.. Normal 

b. Off normal/ Abnormal 

c. Emlrgoncy 

6. a. REACTIVITY EFFECTS !Except Con10l1 Operation) 

b. THE_!'IMODYNAMICS AND HYDRAULICS 

7. ADMINISTRATIVE REQUIREMENTS 

8. EMERGENCY PLAN 

>1. RADIATION PROTECTION AND SAFETY 

10. RESPONSIBILITIES 

COMMENTS 
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"Page 
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ES-301-1 

E5-303 

NRC Form 157A, Page 3 OPERATING AND ORAL EXAMINATION NOTES 19-1141 -
A. OPERATING DEMONSTRATION 

EVALUATION 

CHECK ONE 
I REACTOR START-UP I I START .UP SPECIFICATIONS I I SIMULATOR DEMONSTRATION 

1.1 Pre·5tDrtup or Instrument Checks. 

Type of checkout: lt,.cify) .. 
1.1.1 Familiarity with check sheet 

1.1.2 Accuracy when reading instruments 

1.1.3 Under5tanding of what is being checked 

1.1.4 Understand1ng of reasons lor checkout 

1.1.5 Effects of malfunctions 

1.1.6 Knowledge of Control Room reference deta 

1.1.7 Plant parameter wrilication IECP, hut balance, etc.l 

1.2 Console Operetion 

a. Initial conditions: 

·-
b. Program: 

UNDERSTANDING ~;::;,,, ••. , <~r~:i 
1.2.1 Ability to predict response lor specified program 

1.2.2 Understanding of instrument response 

1.2.3 Knowledge of reactivity ellecu 

MANIPULATIONS f.';:: ·2~!} ;t!:Hi 

1.2.4 Follows procedure~ 

1.2.5 Observet and checks inmumentation 

1.2.6 Ability to follow specified program accurately 

1.2.7 Dexterity and "feel" for console controls 

COMMENTS: /Required for "U"/ 

Pago 3 
( ) 
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NRC Form 157A, Page 4 I SYSTEMS I 19·841 

////Ill/ I B. CONTROL ROOM 
(Major, Auxililfy and Engineered Saf•gulfds Syst•ms/ 

A B c D E F G H 

2.0 ~OUIPMENT 

2.1 Pur pale 

2.2 Flow Path 

2.3 Normal Porame1ers 

2.4 Components 

2.5 System Behav1or and Response 

3.0 INSTRUMENTATION 

3.1 Detector 

3.2 Malfunction 

3.3 Control Room lnd1C8t10n 

4.0 PLANT PROTECTION 

4.1 Alarms/Setpolnts 

4.2 Safety System Input 

4.3 Interlocks 

5.0 PROCEDURES 

5.1 Normal Procedures 

5.2 OHnormal/ Abnormal Procedures 

6.3 Emtrgoncy l'roc.duros 

6.0A. REACTIVITY EFFECTS 
..... 

B. THERMODYNAMIC ANALYSIS/THERMAL EFFECTS 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Technical Spec1f•C&t1ons 

7.2 Facilttv Requirements 

COMMENTS: IR•quir•d for "U"/ 

0 CONTINUED ON REVERSE 

Page 4 
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COMMENTS fconrinu«<J 
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NRC Form 157A, Page 6 
19-841 

B. CONTROL ROOM 
/Nuclear and Radisrion lnsrrumonts) 

3.0 INSTRUMENTATION 

3.1 Detectors 

3.2 Malfunctions 

3.3 Control Room fnd1cattons 

3.4 Channel Components 

3.5 Compensation/Discriminator 

3.6 Input to Control Sy11em 

4.0 PLANT PROTECTION 

4.1 Alarms/Sotpo~nts 

4.2 Safety System Input 

4.3 Interlocks 

5.0 PROCEDURES 

5.1 Normal Procedures 

6.2 Off normal/ Ab no.'INII Procedures 
-

u Emlrge~ P..-ocedul'l 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Technical Specifications 

7.2 FacilitV Requirements 

COMMENTS: IR1quirod for "U") 

Examiner Standards 
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ES-301-1 

ES.303 

NRC Form 157A, Page 7 I SYSTEMS J 
19·841 

I 'I B. CONTROL ROOM 
(EIKtricll) 

A 8 c D 

2.0 EQUIPMENT 

2.1 Purpose 

2.2 Flow Path 

2.3 Normal Parameters 

2.4 Components 

2.5 System Behavior or Response 

3.0 INSTRUMENTATION 

3.2 Interlock• 

3.4 Control Room lnd1C1t1on 

5.0 PROCEDURES 

5.1 Normal Procedures 

5.2 Otfnormal/ Abnormal Procedures 

11.3 Emergency Procedur• 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Technical Specifications 

7.2 Facility Requirements 

COMMENTS: (Required for "U") 

Page 7 
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NRC Form 157A, Page 8 
19·841 

C. REACTOR AND AUXILIARY BUILDINGS ll'ower Reacrorsl 
1Ma1or, Auxiliary, Elecrricsl S~fsguards, Fuel Handling, Rad Wssrel 
FACILITY WALK THROUGH (Non-Power Rescrors} 

2.0 EQUIPMENT 

2.2 Flow Paths 

2.3 Normal Parameters 

2.4 Equipment Location 

2.5 System Behavior and Response 

3.0 INSTRUMENTATION 

3.8 Local Instrumentation 

5.0 PROCEDURES 

5.1 Normal procedures I Local I 

5.2 Offnormall Abnormal Procedures I Local 1 

5.3 Emergency Procedura I Local! 

6.0A. REACTIVITY EFFECTS 

B. THERMODYNAMIC ANAL VSIS/THERMAL EFFECTS 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Techn~cal Specifications 

7.2 Fac11ity Requirements 

8.0 EMERGENCY PLAN 

8.1 Action Levell 

8.2 Response and Duties 

8.3 Other Emergenc1es (fire, 18curiry, ere./ 

9.0 RADIATION PROTECTION AND SAFETY 

9.1 Radiation Sources and Hazards 

9.2 Radiat1on Protection Procedur~ 

9.3 Knowledge and Use of Portable Instruments 

9.4 Waste Otsposal Procedureo; 

10.0 RESPONSIBILITY I 
COMMENTS: 
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ES·303 

NRC Form 157A, Page 9 7 SYSTEMS 7 
(9·841 

IIIII D. DISCUSSIONS (/ntergtlted Plont R11ponrol 

A B c D 

2.0 EQUIPMENT 

2.6 Components Response 

3.0 INSTRUMENTATION 

3.4 Control Room Indications 

3.8 Automatic Control 

3.9 Ability to Manipulate Manual Control 

4.0 PLANT PROTECTION 

4.1 Automatic Actions 

4.2 Alarm/Setpoints 

5.0 PROCEDURES 

/ ' 

\. ) 
---... -

5.1 Normal Procedures 

5.~ Offnormal/ Abnormal Procedures 

5.3 Emergency Procedures 

6.0 REACTIVITY EFFECTS AND THERMODYNAMIC ANALYSIS 

i 6.3 Coefficient Effects/Reactivity Effects 

6.6 Transient Analyeia/Thermal Effects 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Technical Specifications 

7.2 Facility Requirements 

COMMENTS /Roquired for "U"J 

,, 

Page 9 
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NRC Form 157A, Page 10 .{ 
(9-841 :::>Z 

...10 
<-

D. DISCUSSION 
>I-
w 

6.0 PRINCIPLES OF NUCLEAR POWER PLANT OR NON POWER REACTOR FACILITY OPERATION 

A. REACTIVITY EFFECTS (Nucll•r Thtoryl 

6.1 Subcrit1cal Multiplicallon 

6.2 Delayed Neutrons Effect 

6.3 Coefficients 

6.4 Poison Effects 

6.5 Long Term E•posure Effects 

B. THERMODYNAMICS AND HYDRAULICS 

1.11 tr.m Tlblel 

11.7 Pump Qlai'ICtwlnics 

6.8 Instrumentation 

6.9 lllldlquiM Core Coaling/Core Cooling 

-

COMMENTS: (Rtquimd for "U"I 
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ATTACHMENT 2 
SENIOR OPERATOR UPGRADE EXAMINATION REPORT 

ES-301 

NRC Form 1171, Page 1 U.l. NUCLEAR REGULATORY COMMIAION OOCI(E T NUMBER 

19-~) SENIOR OPERATOR UPGRADE 55-

EXAMINATION REPORT TYPE OF REACTOR TYPE OF EXAM 

INSTRUCTIONS: Provide all tho Information ._qUilled lor Power lnd Non-power R01cto11. H POWER _,INITIAL 

Screened items do not apply to Non-power Ra~cto11. NON-POWER RETAKE 
CANDIDATE'S NAf.tE I REACTOR LOCATION 

WRinEN EXAMINATION 
ADMINISTERED BY DATE 

SENIOR hwAIVED 

OPERATOR GRADED BY. GRADE EVALUATION 

IS«rion 55.221 PASSED 

CATEGORY I I • h • 17 • . -·~ . • 
GRADE I H "'II "' I J "' -, . "' I L "' FAILED 

OPERATING TEST 
ADMINISTERED BY DATE WAIVEC 

1-
PASSED 

IS«rion 55.231 1-
FAILED 

lllr llCXIUI 
1M} -IIMULATOIITUT IN« ...... Ill,.,.._~ 

AOMtNIITOIIID I : I"'"' 

~= -- FAILII) 

COMMENTS 

·• 

c\! .. 
j 
] 

:i 
·~ 
:~ 

·.~ 

~ 
'!i ,., 
.,~ 

~ ., 
~ 

~ 
l:l 
. ~; 
-~~ 

~ 
~} 

RECOMMENDATION SIGNATURE- UAMINER I DATE ==i APPROVC FCC, SENIOR LICENSE 
·-

DO NOT APPROVE FOR SENIOR LICENSE 
ISSUE LICENS£ ISiJMfllttl )DATE DENY APPLICATION /S!frtltvttl I DATE 

~1 

l 
' 

./ 
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I '4 
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NRC Form 1578, PIQI2 
(9841 ES 301 

SENIOR OPERATOR UPGRADE OPERATING AND ORAL EXAMINATION SUMMARY REPORT 

DESCRIPTION EVALUATION 

PAGE 

~- I NDN·PDWER REACTORS SRO NUMBER POWER REACTORS 

1. CONTROL ROOM 1. FACILITY ADMINISTRATION 

1.1 Shift Turnowr 1.1 Facility Controls 

1.1.1 Logsond Records 1.2 Facility RaferencA Material 

1.2 Control Room Data 

1.2.1 Tochnical Specifications 1.3 Emergency Plan 

1.2.2 Procadures 1.4 Plant Operations 

1.2.3 Radiation Protection 

1.2.4 Piping and lnnrumantltion Drawings 

1.2.5 Computer 

1.2.6 Estimated Critical PO$ition Determination 

2. RESPONSIBILITY AND AUTHORITY 2. FACILITY WALK THROUGH 

2.1 Emergency Plans 2.1 Plant Systems 

2.2 Plant Operation 2.2 Core Aheretions 

2.3 Fual Loading 2.3 Radiation Protection 

2.4 Survtillanca 2.4 Security 

2.5 Security 

3. DISCUSSIONS 3. DISCUSSION 

3.1 Transients 3.1 Trenllients 

3.2 ReactivitY Effacts 3.2 R~ctivity Effects 

3.3 Tharmodynamics 3.3 Thermal Effects 
COMMENTS 
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NRC Form 1578, Pogo 3 
!9-841 

OPERATING AND ORAL EXAMINATION NOTES 

I POWER REACTORS I NON-POWER REACTORS 
1. CONTROL ROOM 1. FACILITY ADMINISTRATION 

1.t ShiltTurnowr 1.1 Facility Controls 

t.1.1 Logs and Records a. Logs and Records 

1. Shift Suporvisor b. Equipment Out of Service 

b. Oporoting c. Experimental Facilities 

c. Jumper and Lifted Loods d. Key Control 

d. Surwillonco e. Surveillances 

e. Tagging f. Other (Specify/ 

f. Kov Control g. Other (Specify/ 

g. Mointononce 

1.2 Control Room Roforonco De to 1.2 Facility Reference Material 

1.2.1 Technicol Specifications a. Technical Specifications 

1. Chong11 b. Procedures 

b. Reporting Roqulrornonn c. Piping end Instrumentation Drawings 

c. d. Facility Curves 

d. e. Core loading 

1.2.2 Procedures f. Other (Specify/ 

1.2.3 Rod;.tlon Protection 1.3 Emergency Plan ILNVII evelustion blink/ 

a. Roi1110Retes a. Duties/ Per10nal AaignmentJ 

b. Exposuro Limits b. Evaluation Cr~eria/Types of Emergencies 

c. Radiation Work Permits 1.4 Plant Operations ILeaw evelustion blenkl 

1 .2.4 Piping ond Instrumentation Drawing~ a. Stanup/Shutdown 

1 .2 .5 Computor b. Experiments 

1.2.6 Plant Porometer Verificotion (ECP, Heot Balance, etc.; c. Steady State Operation 

COMMENTS· 

tJ COMMENTS CONTINUED ON THE REVERSE 
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NRC Form 1&78, Poge4 
19-84) 

OPERATING AND EXAMINATION NOTES (Contiflued) 

I POWER REACTORS I IW.CTORS 

2. LITY AND AUTHORITY 2. FACILITY WALK THROUGH 

2.1 Emergency Pions 2.1 Plont SVSiema 

1. Dutltl I. Specify 

b. Typ11 of Emtrvonclos b. Specify 

c. Evaluotlon Crhtril 

d. Ptraonnol Allignmonts 

2.2 Plont Operetions 2.2 Core Alterations 

2.2.1 Stlrtup a. Refueling Procedures 

2.2 .2 Shutdown b. Fue111..omponem Handling 

o. Normol c. r. ..... I Storage 

b. Automotic 

c. Outside control room 

d. Hot atondby; cold shuulown 

2.3 Fuel Hondling 2.3 Rodietion Protection 

2.3.1 Storoge a. Perwonnel Exooaure Control 

2.3.2 Reluoling b. Contamination Control 

2.4 Survaillonco Testing 

2.4.1 lnnrumentotion end Control c. Rldwlate Relea111 

2.4.2 Other (Spocify/ 

2.5 Security 2.4 Security 
COMMENTS 

1 0 COMMENTS CONTINUED ON THE REVERSE 
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NRC Form 1578, Pege5 
19·841 

3. DISCUSSION 

3.1 Transitnn 

3.1.1 Co.,ponenn ---
3.1.2 lnstrumenll 

1. Control RO<lm I ndiutions 

b. Automotie Control 

3.1.3 Reector Protection 

a. Automotic Actions 

b. Alorm S.tPoinll "· 
~-- : 

3.1.4 Analy1l1 

•· Colflicilnt Eflwc:tl 
... , .. ······ .............. · .. · ..... .. ·-·~ .... 

b. Slletv Synttn lntff'leliona 

3.1.5 Proc:ldures 

a. Specily 

b. Specify 

3.16 Ph'(licl Effacll 

a. RIIICtlvity EffiCII 

b. Thermal EffiCII 

COMMENTS 

0 COMMENTS CONTINUED ON THE REVERSE 
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NRC Farm 1 678, Pogt 6 
IH41 

I POWER REACTORS 
3. DISCUSSION (Conrinutd/ 

3.2 Rooctivitv Elfocts 

3.2.1 Power lncr11111 end Decreestt 

3.2.2 A•itl and Radial L1mits, BaMI 

3.2.3 Lon9 Tarm EI<POIUrt Efftcll 

3.2.4 Xtnon Otclllatlons 

3.2.5 Shutdown Morgin 

3.2.8 Dr-td Rod 

3.2.7 Subcritlcal Multiplication 

3.2.8 Stuck Rod 

3.3 TharmodVnamlcs and Hydraulics 

3.3.1 Stum Tablet 

3.3.2 Prtuurt·Ttmporaturt CurvtS 

3.3.3 lnnrumentltion 

3.3.4 Pump Charocttristlcs 

3.3.5 lnadtquata Cart Cooling 

3.3.6 Opwational Analysis 

3.3.7 Wator Hwnmar 

3.3.8 Hut Balanco 

COMMENTS. 

'•,"' 

( ) 
•, / 0 COMMENTS CONTINUED ON THE REVERSE 
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j NON·POWER REACTORS VALUATION 
3. DISCUSSION /Theory of Nucltar Facility Oper~rionsl 

a. Power lncroa ... tnd Deer-

b. Rod Worth 

c. Long Term EMposure EHecta 

d. Experiment EHICII 

1, Shutdown MafVIn/ExCIIIO RIICiivily 

I. Dropptcl Rod/Stud< Rod 

g. Sul-erillcll Multipllc:llion 

h. Coelficlenll 

.,. . 

3.3 n-1 EHICII 

a. Core Cooling 

b. Heat balance 

c. Instrumentation 

-· 
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ATTACHMENT 3 
SENIOR OPERATOR EXAMINATION REPORT 

ES-301 

NRC Form 117C, ..... I U.S. NUCLEAR ftEOULATORY COMMI"ION OCJCK£1 t.jU'JIBER 

19-841 
SENIOR OPERATOR 

55-
TYPE OF REACTOR TYPE OF EXAM 

EXAMINATION REPORT H POWER H INITIAL 
INSTRUCTIONS: Provide all the information requeated for Power and Non·Power Reactors. 

Screened items do not apply to Non-Power Reactors. NON-POWER RETAKE 

CANDIDATE'S NAME I REACTOR 
LOCATION 

WRITTEN EXAMINATION 

AOMINISTEREO BY DATE 

SENIOR 
hwAIVED 

OPERATOR GRADED IV GRADE EVALUATION 

IS«rion 55.221 PASSED 

CATEGORY 1 I "' I • 
--· .. 1_7 ___ -· 

"' I .. 
GRADE r " .. 1 I " I J "'1 K "'j L "' I FAILEO 

OPERATING TEST 

AOMINISTtREO BY DATE WAIVED 
~ 

PASSED 
IS«rion 55.231 ~ 

FAILED 

HOT I I COLD 

IIMULATOII TEST /Not ....,.. to NtJn.PrwM RNCtotiJ 
AOMI~ISTEAEO '"' DATI WAIVED 

,_azJI 
~ 

~ 
PASSED 

FAILED 

COMMENTS ) 

RECOMMENDATION SIUNATUAl f•AJ,UN(R IDATt H APPROVE FOR SENIOR LICENSE 

DO NOT APPROVE FOR SENIOR LICENSE 
ISSUE LICENS£ IS•,..tult/ I OAT( DENY A,_,PLICATION IS•I"•t•HII I OAT£ 
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19-841· 

SENIOR OPERATOR 
OPERATING AND ORAL EXAMINATION SUMMARY REPORT 

'For -h u,..riJIIclory I"U"I, lrll lito P.,. numlHrlll of rtlo t/Piflriltf oro/'"'"'"'''"" no,.. on wtuch lito 
urrutUf«torv mp011,. "' •~PI•inld. 

1. OPERATING 0 DISCUSSION 0 DEMONSTRATION 

1.1 Prt-ttlftUP end lnltrurMnl Chtckl 

1.2 Consolt Operatton 

1. MlntpulatiORI 

b. Undtntand•nQ 

1.3 Plant O~rection lt'ld Control 

2. Ff<CI~ITY EQUIPMENT 

•· Major 

b. Au••ltary 

c. Engtnoerod Sll~gUardJ Svu•m• 

d. Elecuo .. l 

3. INSTRUMENTATION 

a. Nuclear 

b. Proclu 

4. P~ANT PROTECTION 

5. PROCEDURES 

1. Nortnll 

b. Offnonnoll Abnonnll 

L........., 
6 o. REACTIVITY EFFECTS lhcopt Coroalo OPI<IIoonl 

b. THERMODYNAMICS AND HYORAU~ICS 

7. ADMINISTRATIVE REQUIREMENTS 

8 RESPDNSIBI~ITIES AND AUTHORITIES 

•· RIIChltton Prottctton and Control ---· 
b. Emorgoncy Pion 

c. Dthor Duto• ond R-noobllllo• 

COMMENTS· 
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NRC FORM 157C. Page 3 
19-841 

OPERATING A'~O ORAL EXAMINATION NOTES 

A. OPERATING DEMONSTRATION 

CHECKONE 

l REACTOR STARTUP I IITAATUP I a 

1,1 Pre-St•rtup or Instrument Ch~ks,_Typ~_of Checkout IIPteilyJ 

1.1.1 Fam•lun•tv w•th chtcuheet 

1.1.2 Accurtcv when r•d•na •nstrum.,t• 

1.1.3 I of whot 11 bemg chocked 

1.1.4 'of ro11on1 for chockout 

1.2 Consolo Operotron 

1. ln1t111 cond1tion1 

b. Progrom· 

c. I 

1.2.1 Abrlrtv to ored1ct r11oonse for spocrf1c orogrom 

1.2.2 of •nnrument responu 

1.2.3 Knowtedoe of reoct1vrty effects 

d. Mlmpulat•ons 

1.2.4 Follows procedYrn 

1.2.5 Obletves end chtcksmurumentlt•on 

1.2.6 Ab1lrty to follow soocrf1ed progrom occurotoly 

1.2.7 Onterity and "feel" for console contrcls 

1.3 Plonr/Foc•r1 Ortclion lnd ConTrol 

1.3.1 Ab1l1tv to drroct Dlont ODf'!lrDn 

1.3.2 Plant paremttff vertf•Cahon IECP, h••r b1l1ncr. •rcJ 

1.3.3 Tochnrcol '-''~!"'S 

1.3.4 Equ1pmont 005 roqurrtmonn 

1 J S E•peumental Fac•httes. /Non Power Reacror$ onlyl 

LUMMtNil> 
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NRC FORM 157C, Page 4 
19·841 

B. CONTROL ROOM 
(Major, Auxiliary and Engineered Safeguards Systems} 

2.0 EQUIPMENT 

2.1 Purpooe 

2.2 Flow Path 

2.3 Normal Parameters 

2.4 Componenu 

2.5 System Behavoor ond Response 

3.0 INSTRUMENTATION 

3.1 Detector 

3.2 Mollunctlon 

3.3 Control Room lndicauon 

4.0 PLANT PROTECTION 

4.1 Alarms/Setpo.nts 

4.2 Safety System Input 

4.3 Interlocks 

5.0 PROCEDURES ·-
5.1 Normol Procedures 

5.2 Oftnomnol/ Abnomnol Procedurea 
·---· --·--·-

5.3 Eonervency Procedur" 

6.0 A. Reactivity Eileen 

B. 1'llllmodynlmic ~/Thermal Effects 

7.0 ADMINISTRATIVE REQUIREMENTS ---
7.1 T echnicol Specofocotions 

7.2 Faciloty ReQUin!ments 

COMMENTS IRrquorMJ lot "U"/ 
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NRC FORM 157C. Page 6 
19·841 

B. CONTROL ROOM 
(Nuclear and Radiation Instruments) 

3.0 INSTRUMENTS 

3.1 Oe!eCIOB 

3.2 Mallunr;lions 

3.3 Conlrol Room lndocalions 

3.4 Channel ComponeniS 

3.5 Compensalion/Oiscriminalor 

3.6 lnpu11o Conlrol Syuem 

4.0 PLANT PROTECTION 

4.1 Alarms/Se!poinu 

4.2 Solely Syuem lnpu1 

4.3 ln~erlocks 

5.0 PROCEDURES 

5.1 Normal Procedures 

5.2 Offnormal/ Abnormal Procedures 

5.3 Emtrgency Pr~rt 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Tachnical Specilocaloons 

7.2 F~eilily Raquiremenu 

COMMENTS: (Required for "U"I 
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NRC FORM 157C, Page 7 
19·841 ES·305 

I 

B. CONTROL ROOM I 'I (Electrical} 

A B c o I 

2.0 EQUIPMENT 

2.1 Purpose 

2.2 Flow Path 

2.3 Normal P1t1meters 

2.4 Components 

2.5 System Behtvior or Response 

.' 
3.0 INSTRUMENTS ·k 

3.2 Interlocks 

3.4 Control Room lndi.:ation 

5.0 PROCEDURES "" 
5.1 Normal Procedures 

6.2 Offnormal/ Abnormal 

6.3 Emlrgtncy P~rea . 
l 

7.0 ADMINISTRATIVE REQUIREMENTS 
,, 

.. 

7.1 Technical Specifications 

7.2 Facility Requirements 

COMMENTS: (Required for "U"J 
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c. REACTOR AND AUXILIARY BUILDINGS (Power Reactors) 
(Major, Auxiliary, Electrical Safeguards, Fuel Handling) 

FACILITY WALK THROUGH fNon-Power Reactors! 

2.0 EQUIPMENT 

2.2 FlowPeths 

2.3 Normal P1remete" 

2.4 Equipment Location 

2.5 System Behavior and Response 

3.0 INSTRUMENTS 

3.8 Local lnnrumentatlon 

5,0 PROCEDURES 

6.1 Normal Procedurft I Local) 

6.2 Offnormal/ Abnormal Procedures (Local) 

:' .5.3 1;1118101~~;... .ll.oclll 
. 

6.0A. REACTIVITY EFFECTS 

B. THERMODYNAMICS ANALYSIS/Thermal Effects 

7.0 ADMINISTRATIVE REQUIREMENTS 

7.1 Technical Specolications 

7.2 Facility Requorements 

COMMENTS (Requirtd for "U") 

Examiner Standards 31 of 35 

ES-301-3 

ES·305 

L SYSTEMS I 

////Ill 
I A I B I c 0 E F 

..... .:: t >' < 
. '" · ........ 

P~t~ B 

;] 
·~ 
~ 
j 



NRC FORM 157C, Page 9 
984 I. l 

D. DISCUSSIONS (Integra~ Plsnt Response) 

2.0 EQUIPMENT 

2.6 Cc.nponents Response 

3.0 INSTRUMENTS 

34 Control Room Indications 

3.8 Automatic Control 

3.9 Ability to Manipulate Manual Control 

4.0 PLANT PROTECTION 

4.1 Automatic Actions 

4.2 Alarm/Set points 

5.0 PROCEDURES 

5.1 Normal Pr-dures 

5.2 Offnormai/Abnormal Procedures 

6.3 Emergency Prooedu"' 

6.0 REACTIVITY EFFECTS ANO THERMODYNAMIC AN,\ LYSIS 

6.3 Coefficient Effac:ts/Reactivity EffRcto 

8.8 Tranaient Analysia/Thermal Analyaia 

7.0 AOMINISTRATIVE REQUIREMENTS 

7.1 Technical Specifications 

7.2 Facility Requirements 

COMMENTS IR1qu/nct for "U"I 
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NRC FORM 157C, P191 10. 
(Noll 

0. DISCUSSION ll'oMr RNCIMI 

6.0 THEORY OF NUCLEAR 
A. REACTIVITY EFFECT 

8.A.1 

8.A.3 Cotfficitntl 

6.A.4 Poison Efftcll 

8.A.7Shutdown 

B. 

8.8.3 ChlriC1.,11tiCI 

8.8.4 

8.G.5 DNBR. MCPR, ttc. 

S.A.J Porteblt lnttrumental•on 

8.8.2 CIMJtloctuon 

OL 

e.lmuumtn11110n end Conuol 

b.Othll 

8.C.2 

8.C.3 Shift TurnOYII 

. "'' ,..,,,,,, 

Examiner Standards 

ES-301-3 

ES·305 

ondUIII 

33 of 36 



ES-301-3 

I I IS Jll 

z 
.:. 0 

0. DISCUSSION INon·POWfH RMCIIKII < ;:: 
~ < 

:I 

6.0 THEORY OF NON·POWER REACTOR FACILITY OPERATION 

6. I Roactivitv EHtcta 

a. Subcrn;c.l Mukioi~Ution 

b. Dropped Rod/Stock Rod 

c. CoeHociento 

d. Experiment EHecll I 

e. long· Term Exposure £Hoell 

I. Rod Worth 

g. Shutdown Marginlbctu Rooctivity 

h. Power Increases end Oocruses 

,( 
6.2 Thlrmel EHoc11 ·~ 

1. Core Cooling ·~ 

b. Heat Bellnce 

c. ln1trumen11tton 

8.1 Rodoatoon Proleeloon Control 

1. Source and Hazards ol Redralion 

b. Ex~ure ltmrll 110 CFR 20, F•cilirrl - -
I 

c. Porllble lnsrrumenraroon (Knowledge and U~/ -
d. Procedures IRWP, Conllmrnorron Conrrol, ere./ --r--
e. Release Pormrrs lfi!.MOus. l~qutd, e.urfl!.l 

8.2 Emerll.!ncy Plan lmplomonti!!!l ProcedurM 

a. Ourres I 

b Ctau•f•cat•Cin ---· i 
I 

c Evaluatton Cr~teua i 

' I 
...!!_~~ments I 

8.3 Addrtronol Ourres and Respon!llbrh!!!' l 
I 

a Surveillance T esttng I 

b. Core Aherohons 

I Rofuohng p<ocedures 

2 Fuel/Component Hendhng 

.!_ FueltC~~!"'nl Storege 

~·~~'L------------- - r-
d SMI Turnover 

' 
) 

.... COMMENTS IR«iurrrJd lor U . use rwersel Page lOb 
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SCOPE OF OPERATING EXAMINATIONS ADMINISTERED lU 
REACTOR OPERATORS AND SENIOR REACTOR OPERATORS - POWER REACTORS 

A. Purpose 

This standard lists the general scope and objectives of the operating examina
tion. The operating examination is a practical oral examination that tests the 
candidate on operation of the reactor and associated plant systems. The oper
ating examination shall include a plant walk through on plant systems and their 
operation and may also include examination on a plant reference simulator or a 
startup demonstration (examination) on the facility reactor. The wide varia
tions in concepts, design, and operation of licensed facilities make it impos
sible to delineate precise procedures applicable to all facilities. The scope 
of the examinations, as described below, should be applied, as appropriate, to 
allow the examiner to make judgments in accordance with Standard ES-301. 

B. Examination Requirements 

All candidates for reactor operator (RO) and senior reactor operator (SRO) li
censes are required to be administered an operating examination except in cases 
where a waiver has been granted in accordance with 10 CFR 55.24. The scope and 
content of the examinations will depend on the type of license applied for (RO, 
instant SRO, upgrade SRO) and the availability of a plant reference simulator. 
When the operating examination includes a simulator examination, the plant walk 
through portion of the examination should be reduced by the material suffi
ciently covered on the simulator portion such that the operating examination is 
equivalent to an operating examination at a facility that does not have a plant 
reference simulator. The clarification of reactivity manipulations is detailed 
in Standard ES-301, Paragraph B. This standard explains the scope of the oper
ating examination, as required by 10 CFR 55.23. 

C. Rules of Practice 

For all operating examinations, the examiner should brief the candidate on, or 
ensure that the candidate is awar~ of, 

1. the general conduct, scope, and length of the examination and any other 
pertinent information 

2. the fact that the examiner is a v;sitor at the facility and is to be so 
treated according to faci 1 ity procr,1ures 

3. his right to seek clarifict!tion of the examiner 1 s questions when necessary 

4. the fact that the examiner cannot reveal the results at the conclusion of 
the examination 

Examiner Standards 1 of 33 
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5. the candidate's obligation for demonstrating a responsible, safe attitude 
toward facility operation. 

6. that the exam is open book and that he may use plant references that are 
normally available to operators. 

Notes: (a) Attachment 1 to this standard (ES-302) should be 
used to brief each candidate just prior to the in 
plant walk through portion of the operating 
examination. 

(b) When a simulator exam is given it should precede the 
plant walk through part of the exam. The plant walk 
through part of the exam is easily adjusted to sup
port the systems, transients, procedures and knowl
edges tested on the simulator part of the exam. It 
would be more difficult to R~~ust the simulator exam, 
and the examiner may find it necessary to conduct a 
longer and more thorough plant walk through if the 
operating examination portions are given in reverse 
order. 

D. Developing Simulator Examinations 

1. Reference material needed for preparing examinations should be requested 
from the facility in accordance with the requirements of Examiner Standard 
ES-201. A list of appropriate reference is provided in attachment 1 to 
ES-201. 

2. The assignment of a chief examiner will be indicated on the Request To 
Administer an Examination. The chief examiner shall be responsible for 
ensuring that required simulator examinations are prepared, administered 
and graded in accordance with the examiner standards. 

3. Each simulator examination should require candidates to operate during 
normal evolutions, instrument failures, component failures, and a major 
plant transient. The minimum requirements for the type and number of 
events for simulator examinations are depicted in Attachment 2. The four 
categories of events are defined as follows: 

a. Normal evolutions: evolutions such as boration power changes, power 
maneuvering with rods or core flow, or reactor start-up. 

b. Instrument failures: includes nuclear or process instrumentation 
fai 1 ures. 

c. Component failures: a failure in which it is reasonable to expect 
that a scram may occur without prompt operator action. 

d. Major plant transients: transients, such as a loss-of-coolant acci
dent or loss of electrical power, that would lead to an automatic 
scram or engineered safety system actuation. 
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As depicted in Attachment 2, RO candidates should be required to operate during 
at least two normal evolutions. One of these evolutions should involve a sig
nificant change in reactivity, during which time the candidate should be posi
tion as the RO. The candidate may be placed in either the RO or BOP position 
during the other normal evolution(s). RO candidates should also be required to 
operate in the RO and/or BOP position during at least two instrument failures 
and two component failures. RO candidates should also be positioned as an RO 
or BOP during at least one major p1ant transient. 

SRO candidates who have not previously h~ld a license (SRO Instants) are sub
ject to the same requirements as RO candidates, as described above. In addi
tion, SRO Instants should be positioned as an SRO during each of the four 
categories of events. 

SRO candidates who have previously held an operator's license (SRO Upgrades) 
should be positioned as an SRO at least once during each of the four categories 
of events. 

4. To maximize the usefulness of normal operations in the examination, the 
following guidelines are recommended: 

a. Normal evolutions can be used as a backdrop on which to stage the 
emergency or abnormal situations. For example, an examiner may ar
range to have a main feedwater control valve fail passively (i.e., as 
is) and then ask the candidates to conduct a normal power change. 

b. Selected short surveillances may be used to examine panel dexterity 
(for example, exercising safety rods, paralleling the emergency die
sel generator with the grid). 

c. Controls normally in automatic may be placed in manual, and the can
didates then asked to conduct a power maneuver. 

For example, one or both main feedwater pumps may be placed in manual 
and the candidates asked to raise unit load. 

d. Slower scenarios can be used for evaluating SRO supervisory or re
source management skills. For example, a normal evolution, such as a 
power escalation from low power, can be used as the main scenario 
event. Constraints such as time limits or instrumentation degrada
tions may be added. 

I 

5. The minimum simulator requirements stipulated in 0.3 are intended to en
sure that a range of events and evolutions are represented in each simula
tor examination. It is also suggested that, during the development of 
scenarios, examiners consider the range of events within each cat~gory 
(i.e., normal evolutions, instrument failures, component failures, major 
plant transients). For PWR examinations, an attempt should be made to 
include events resulting in degraded heat removal, degraded electrical 
power, and degraded pressure control. For BWR examinations, a balance 
should be made among events that result in core cooling challenges, con
tainment challenges, and degraded electrical power. Moreover, the severity 
of events, as well as the demands they place on the candidates~ should 
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be balanced to allow each candidate to demonstrate competence across a 
range of conditions. 

6. SIMULATOR SCENARIO FORM 

Each planned simulator scenario should be recorded on a Simulator Scenario 
Form (Attachment 3). Each event comprising the scenario should be briefly 
described in the right column, the approximate time that each ev~nt will 
occur from the beginning of the scenario should be indicated in the left 
column, and the malfunction number should be listed in the middle column. 
Attachment 4 is an example of a completed Simulator Scenario Form. This 
form should be referred to when filling in the Simulator Administration 
Form (See 0.7), and should be reviewed with the simulator operator to en
sure that the events can be run successfully on the simulator. The Simu
lator Form can then be left with the simulator operator for his use during 
the administration of the scenario. 

7. SIMULATOR ADMINISTRATION FORM 

A Simulator Administration Form (Attachment 5) should be developed for 
each scenario listed on the Simulator Scenario Form. A brief description 
of the scenario event(s) and the initial conditions should be recorded at 
the top of the form. The progression of the events should be depicted as 
follows. Plant conditions, indications and status should be recorded in 
the left column of the form. The sequence of expected operator (RO, SRO, 
BOP) actions that should be performed in response to plant status should 
be listed in the right column. The middle column should be used to indi
cate which candidate should be performing the action. An example of a 
completed Simulator Administration Form is provided in Attachment 6. 

Every expected operator action need not be included on the Simulator 
Event Form. The examiner should list those actions/behaviors that will 
provide a useful basis for evaluating the candidate. When possible, 
setpoints and other parameters should be included to provide an objective 
method for evaluating candidate performance. 

Although expected candidate actions should be listed (to the extent 
possible) in chronological order, there are often certain actions that are 
required throughout the event (for instance, in the SRV failure example, 
candidates should monitor pressure and water level throughout the event). 
An asterisk can be placed next to these actions to show that they occur 
throughout the event. 

The Simulator Administration Form should be used during the administration 
of the examination to record examiner observations of candidate performance. 
Therefore, candidate expected actions should be widely spaced to allow 
examiners to annotate the expected actions and note other candidate 
actions/behavior as they occur. 

8. COMPETENCY CHECKLIST 

In addition to providing broad, balanced coverage of plant events and evo
lutions, scenarios should be developed to ensure that there will be ample 
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opportunities to observe and evaluate candidates on all major competen
cies. These competencies include: 

1. Understanding/Interpretation of Annunciator/Alarm Signais. 

2. Diagnosis of Events/Conditions Based on Signals/Readings 

3. Understanding of Instrument/System Response 

4. Compliance/Use of Technical Specifications 

5. Compliance/Use of Procedures 

6. Control Board Operation (RO & instant SRO) 

7. Supervisory Ability (SRO) 

8. Communications/Crew Interaction 

Attachment 7 provides definitions and components of each of these 
competencies. 

To check the coverage of the major competencies, examiners should fill in 
the Competency Checklist for each scenario. To fill in the Competency 
Checklist, designate each candidate in the simulator crew as either #1, #2, 
or #3. Indicate the status of each candidate by circling either 11 R0, 11 11 SRO(I) 11 

(Instant), or 11 SRO(Up) 11 (Upgrade), located directly below 11 Candidate #. 11 Re
view the expected actions on the Simulator Administration Form to determine 
which competencies will be displayed by each candidate during that scenario. 
Place a check in those checklist boxes which represent those competencies, for 
that candidate, for which the scenario will provide repeated, useful opportuni
ties to observe and evaluate. For example, if the first scenario will provide 
a good basis for evaluating Candidate #1 on his understanding and interpreta
tion of annunciator and alarm signals, a check should be made in the first box 
in the upper, left-hand corner. 

After completing the Checklist for the first scenario, it should be reviewed to 
determine which competencies were not checked, and therefore need to be ad
dressed in other scenarios. It is not expected that each scenario provide suf
ficient opportunities to assess every candidate on every competency. Rather, 
the purpose of the Checklist is to provide the examiner with an efficient meth
od to choose additional scenarios that will provide a comelementary basis for 
evaluating candidates in terms of the competencies that w1ll be displayed dur
ing the event. For example, in the example checklist (Attachment 9) additional 
scenarios are needed to evaluate the first candidate (an RO) on his understand
ing of instrument/ system response, use of technical specifications, ability to 
operate controls, and communicate with the crew. Additional scenarios should 
provide opportunities to evaluate the second candidate (also an RO) on his 
ability to diagnose events/conditions, and use technical specifications and 
procedures. Finally, other opportunities are necessary to determine the third 
(SRO) candidate's understanding of annunciator/alarm signals, his understanding 
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Knowledges and abilities for 38 PWR emergency evolutions and numerous abnormal 
and normal tasks can be found in NUREG 1122: 11 Knowledges and Abilities Cata
log, for Nuclear Power Plant Operators: Pressurized Water Reactors. 11 It is 
recommended that this list of events and tasks be reviewed. If an event se
lected for a scenario is included in NUREG 1122, the associated knowledges and 
abilities provides a source of topics for use in evaluating candidate 
competence. 

All simulator forms shall be forwarded to the regional office at least five 
working days prior to the scheduled start of examinations at the plant. The 
regional section chief or his designee shall review the simulator examination. 
If any changes are required, the regional reviewer will contact the author of 
the examination at least two (2) days prior to the examinations for correction. 

E. Administration of Examinations 

1. Prior to Examination Administration 

a. The day prior to the administration of a simulator examination, 
the examination team should review the examination together and 
discuss required procedures, technical specifications and spe
cial circumstances, etc. related to the scenarios to be run. If 
circumstances permit the examiners will practice representa
tive programs or specific malfunctions at the simulator with the 
simulator instructor. 

b. Prior to the administration of the examination, the examiner 
should review the Simulator Examination and Event Forms with the 
simulator operator. The review should be aimed at instructing 
the operator on how to program the simulator and on ensuring 
that the scenario will proceed as planned, with respect to both 
the capabilities of the simulator and the likelihood of the ex
pected candidate actions. Any revisions to the scenarios should 
be documented on the simulator forms. 

c. Before the exam·ination a suitable communication system should be 
set up between the examiners and the simulator instructor to 
insert malfunctions without cueing the candidates. Reasonable 
precautions should be taken so that the simulator examination 
program is not revealed to the candidates before the examina
tion. One method is to assign predetermined times or power lev
els for the sequence of malfunctions so that both examiners and 
instructors are aware of what event is about to occur or is 
occurring. 

d. Attachment 10 to this standard shou1d be used to brief each group 
of candidates just prior to their simulator examination. 
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2. During Examination Administration 

a. During the examination, examiners should use the expected 
actions/behaviors listed on the Scenario Administration Form to 
cue them as to what to look for. If the candidates perform as 
expected, there is no need to make any note other than a check 
next to the expected action. However, if the candidate performs 
in a way other than expected, the examiner should note what the 
candidate did (or did not do) next to or below the expected ac
tion. These notes should provide sufficient information to al
low the examiner to confidently judge candidate competence, but 
they need not include a moment-by-moment account of everything 
that transpired during the scenario. 

b. A facility simulator operator may assume the role of personnel 
outside the control room that senior operators and operators 
consult or notify regarding plant operations. When this is the 
case, the examiners should listen to both sides of the conversa
tion, and the simulator operator shall be cautioned prior to the 
start of the examination not to volunteer information that is 
not asked for by the operators. The simulator operator should 
also be instructed on the time frame for returning information 
requested (i.e., fast time or normal time). 

c. The examiners should limit discussions with the candidates dur
ing the simulator examination so that candidates are not dis
tracted from operating the simulator. The questions asked by 
examiners during the simulator exercise should be limited to 
those that are necessary for assessing the candidate's under
standing of plant conditions and required operator actions dur
ing the simulator exercise. Even these questions should be 
deferred until a time when the candidate is not responsible for 
operating or close monitoring of the simulator, such as during 
certain normal operations. 

d. Examiners are encouraged to request copies of simulator print
outs along with any other pertinent logs, recorder charts, com
puter typewriter printouts, or other materials to attach to 
their notes, if appropriate. 

The simulator forms should be reviewed to identify important 
plant parameters to be monitored during the scenarios. Prior to 
the administration of the examination, the examiner should re
quest printed records of selected parameters from the simulator 
plant parameter display system. For example, some of the useful 
parameters to collect during a steam generator tube rupture 
include: 

0 Main steam header pressures 
0 Steam generator steam pressures 
0 Steam generator levels (narrow and wide range) 
0 Pressurizer levels (narrow and wide range) 
0 Pressurizer pressures 
0 One loop leg narrow range pressure 

! 



0 Loop Tave 
0 RCS loop hot and cold leg wide range temperature 
° Feed water flow 

ES-302 

Parameter readings should be collected at meaningful time inter
vals, typically once every three minutes, although this may vary 
depending upon the parameter, the nature of the event, and the 
simulator. These printouts are to serve as back-up documenta
tion to augment the examiner•s notes for the simulator part of 
the operating examination. 

e. The chief examiner should request that the facility keep on hand 
copies of logs, charts, etc. until all candidates are licensed 
or all appeals are settled, as suggested by the letter as writ
ten in standard ES-201 attachment 3. 

f. If the simulator should become inoperable, causing excessive 
delay of the examination, the chief examiner should discuss the 
situation with the responsible regional section chief so that a 
decision on whether or not to cancel the simulator part of the 
examinations can be made. 

F. Grading of Simulator Examinations 

1. As soon after the completion of the simulator examination as possi
ble, the examiner should rate the candidate•s performance by complet
ing the Summary Evaluation Form (found in attachment 11). This 
evaluation should consist of a two-stage process: (1) an evaluation 
of each competence; and (2) an overall evaluation. 

2. Stage 1: To evaluate the candidate on a specific competence, the 
examiner should review the notes and documentation on the Simulator 
Event Forms that reflect that competence. For example, to rate the 
candidate on his understanding/interpretation of annunciator/alarm 
signals (competence #1), the Simulator Examination Form should be 
reviewed to id~~tify the candidate•s actions and behaviors that re
late to this ability. Based on this review, the examiner should rate 
the candidate•s level of this competence as either (S)atisfactory, 
(M)arginal or (U)nsatisfactory. Justification is required for each 
Marginal or Unsatisfactory rating. Justification may be in the form 
of a brief overall description of candidate performance in this area 
and an indicatio~ of where specific candidate actions reflecting this 
competence that support the rating can be found on the Simulator 
Event Forms. 

3. Stage 2: After rating the candidate on the major competencies .in the 
manner described above, the examiner should recommend an overall rat
ing of Pass or Fail. A rating of U on any one competency may be con
sidered an adequate basis for failure of the examination. However, 
the assignment of an overall rating must be based on the specific 
circumstances of candidate•s performance during the examination. 
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G. Actual Reactor Startups 

For those examinations that require an actual reactor startup or other manipu
lation of controls and/or instrumentation of the facility: 

1. The examiner should inform the candidate and the licensed operator 
present and/or the responsible supervisor that he (the examiner) will 
never intentionally ask the candidate to perform an act that violates 
facility regulations or procedures or which places the facility in a 
hazardous situation. If a requested act falls in these categories, 
then the candidate, operator, or supervisor should indicate this im
mediately. If the examiner's intent is to determine whether the candi
date would perform such an act, the question can be phrased in some 
manner other than requesting the act to be performed. 

2. The examiner should ensure that it is understood that his presence 
does not alter the normal chain of command and that the candidate, 
during the examination, should make all reports and obtain all per
missions that normally would be required. All directions to the candi
date shall come from the responsible supervisor in accordance with 
the facility administrative procedures. The examiner shall only ques
tion and make requests of the candidate. The examiner should avoid 
asking distracting questions during the manipulation of controls. 

3. The examiner shall not alter the set points or calibrations of any 
instrument or manipulate any control. 

4. The licensed operator on duty should be informed that he should step 
in and take over control of the reactor any time there is an unsafe 
condition or there is reasonable assurance, in his opinion, that the 
reactor will shut down if conditions are not corrected. 

H. Conduct of Examinations 

Various phases of the operating examinations are listed below. Normally all 
examinations will include all four phases; although for 11 cold11 examinations not 
performed at a simulator or for "hot" examinations where the candidates have 
been certified at a simulator, the manipulative portion of Phase A may not be 
required. Where a simulator is available, all of Phase A shall, and portions 
of Phases Band D may, be performed at the simulator. For senior candidates 
(instant and upgrade) portions of part B, Control Room, shall be conducted in 
the control room to ensure that the candidate can locate and use plant referen
ces, logs, and procedures. 

1. The four phases of the examination for the reactor operator candidate gen
erally include: 

Phase A, Operating Demonstration 

Manipulation of controls through a reactor startup, a simulator demon
stration, or an oral examination if a start up certification is approved 
in accordance with ES-109 (see Standard ES-303, Section E, for the methods 
for accomplishing this phase). 
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Phase B, Control Room (Major, Auxiliary, Engineered Safeguards, 
Nuclear and ~ddTation Instruments, Electrical) 
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Discussions, performance of checkouts, and use of procedures at supple
mentary instrument panels in the control room or in a plant reference 
simulator. 

Phase C, Reactor and Auxiliary Buildings 

Discussions, performance of checkouts, and use of procedures at selected 
portions of the facility outside the control room. This should also in
clude discussions concerning radiation protection procedures, instrumenta
tion, hazards, and so forth. 

Discussions of a specific nature concerning overall plant behavior includ
ing response to transients based on nuclear theory and thermodynamics. 

2. For the up~rade senior reactor operator candidate, the following substitu
tions, add1tions, or deletions should be made in each of the phases: 

fhase A, Operating Demonstration 

Simulator examination, if applicable. If not, a discussion of plant oper
ations to include part of a startup, shutdown or power level change. 

Phase B, Control Room 

Administrative requirements to include shift turnover, surveillances, 
planned waste releases, and emergency plan implementation. 

Phase C, Reactor and Auxiliary Buildings 

Fuel handling, shutdown outside control room, and other procedures. 

Phase D, Discussion 

Similar to that for a reactor operator; however, topics shall be explored 
in more depth consistent with a senior reactor operator's responsibility 
and authority. 

3. T~e operating examination for an instant senior reactor operator must be 
an appropriate blend of the examination requirements for a reactor opera
tor and for an upgrade senior reactor operator. The examiner must deter
mine that the instant senior reactor operator candidate has the requisite 
knowledge and ability as a reactor operator and also can function in a 
supervisory capacity as a senior reactor operator. The senior reactor 
operator candidate, whether upgrade or instant, must be aware that he is 
being examined for the highest position for which the senior reactor oper
ator's license is applicable on shift. Even if the senior reactor opera
tor candidate is to be given a shift foreman's (or assistant shift 
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( supervisor 1 s) position when he receives an SRO license, the examination 
must be conducted assuming the candidate will function in the highest li-

'· censed shift position (i.e. shift supervisor). 

I. Scope of Examination 

The operating tests administered to candidates for reactor operator and senior 
reactor operator licenses must include, to the extent applicable, the following 
items as required by 10 CFR 55.23: 

1. The candidate should perform prestartup checks on the reactor or other 
checks (e.g., daily, recovery from scram) that a licensed operator would 
normally perform. When complete performance of all applicable checks re-
quires a prohibitive amount of time, the examiner may select portions of 
the checklists and spot check items or use other methods he deems suitable 
to determine competence within a reasonable time. 

2. The candidate should start up the reactor from a substantially subc1·itical 
condition and raise power to a preselected value that is sufficient to use 
all nuclear instrumentation channels and introduce effects en reactivity 
(e.g., temperature increase and void formation) as may be appropriate. In 

l 
the case of examinations administered at a nuclear power plant simulator, 
the examiner may use other programs (i.e., malfunctions and/or abnormal 

. I conditions) to determine the candidate•s understanding of, and ability to 
r I perform, manipulations at the control console. ,., 

Jl 
3. The candidate should describe his actions and responses to each alarm and 

I annunciator signal and indicate the probable causes and significance 
thereof. The candidate should show a high degree of familiarization with 

~ emergency and operating procedures and should distinguish between actions 
~ r; or checks that he must take immediately and those actions that are logical 

followups. 
h 4. The candidate should predict the approximate readings of all pertinent t 
If instrumentation for the conditions at which he will be operating and veri-~ 

~ fy that his predictions are accurate. !' 
~: 

ff ' 
5. The candidate should describe the response of the system to control chang-~ i )~; 

~· I es and verify that his description is correct. Normally, the candidate ~ ~~ I ·.?.; t.l should make one or more changes of power level on a period or startup rate ) 

[ l .~~ 

indicated by the examiner and permitted by the regulations of the ·J 
·.l 

~ I facility. :i 
:::; 

II 6. The candidate should demonstrate familiarity with auxiliary and emergency ,) 

systems at the facility and particularly indicate the interrelationships 
and interconnections between them and the reactor or reactor control 
system. 

7. The candidate should perform such standard calculations (e.g., burnout, 
rod position, estimated critical position (ECP), and heat balance) as are 
consistent with an operator•s responsibility at the facility. 

( ) 
I 
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B. The candidate shouid align and start, or describe the procedure for, sev
eral of the pertinent auxiliary and emergency systems. 

9. The candidate should describe the operation and pertinent design and con
struction features of the reactor and auxiliary systems and indicate sat
isfactory familiarity with the overall facility, including the ability to 
locate and identify significant components and instrumentation. 

10. The candidate should demonstrate the use of, and interpret, the readings 
of the portable radiation monitoring equipment that is available. 

11. The candidate should demonstrate his actions in the event of emergencies 
that may occur. He should possess a high degree of familiarity with du
ties required in the emergency procedures and be able to distinguish be
tween those actions he must take immediately, those which are followup 
actions, and those that affect persons at the facility for whom he has a 
safety responsibility . 

12. The candidate should observe all rules and procedures regarding radiation 
safety and equipment and required radiation work permits and permissions 
and demonstrate a logical safe approach to questions involving radiologi
cal safety, including hypothesized situations. 

13. The candidate should demonstrate familiarity with, and follow all, operat
ing procedures and standards of the facility including all notifications 
to supervision and other facility personnel. He should demonstrate that 
he knows when permission from other facility personnel is required before 
performing actions requiring such permission. 

J. Systems and Subjects 

Generic lists of systems and subjects have been developed for both pressurized
water reactors and boiling-water reactors (Attachments 12 and 13 to this stan
dard). While these lists are intended to be comprehensive, they are not 
all-inclusive. The examiner may select from these lists, or a list specific to 
the vendor type and model of the nuclear steam supply system, those areas that 
he chooses to cover during the operating examination. The examiner should di
versify his coverage and discuss as many of the systems and subjects as feasi
ble during a specific assignment. 

In preparing the program for the operating examination, the examiner should 
avoid true/false-type questions or questions with only two possible answers. 
Questions of this type increase the difficulty of determining satisfactory or 
unsatisfactory responses, particularly if the candidate 11 changes his mind11 be
cause of prompting by the examiner. For example, instead of asking, 11 If the 
steam generator safety failed open with rod control in automatic, would rods 
move in or out? 11

, the examiner should ask, 11 If a steam generator safety failed 
open, what would he the primary effect on reactivity initially? 11 Then he 
should discuss rod control response and protective system response or reactivi
ty principles in more depth depending on the candidate 1s answer. In general, 
the examiner Ghould try to avoid situations that could result in the candidate 
claiming to have given the correct answer even though he had to correct himself 
when the examiner felt that the basic understanding was not evident. 
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ATTACHMENT 1 

BRIEFING CHECK LIST - OPERATING (PLANT WALK THROUGH) 

1. I (the examiner) am a visitor. Escort responsibility for ensuring compli
ance with plant safety,' security and radiation protection procedures is 
dependent on you. 

2. Plant equipment should not be operated without appropriate permission from 
the operating crew. Nothing I say or ask will be intended for you to vio
late that principle. 

3. If needed ask for clarification of questions during the exam, and if you 
feel the need for a break during the exam please ask. I will have to stop 
frequently to tclke notes during the exam for documentation purposes. My 
note taking does not depend upon your performance, I must document satis
factory as well as unsatisfactory performance. 

4. This exam is open book. You may use reference material that will be 
available to you in the plant as an operator. 

5. There is no specific time limit on the exam. We will take whatever time 
is necessary to cover the areas I have selected in the depth and scope 
required. (Here the examiner may also discuss the scope and estimated 
length of the exam. Scope and estimated length will depend upon the 
amount of material covered during the simulator part, if any.) 
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ATTACHMENT 2 

MINIMUM SIMULATOR REQUIREMENTS 

Norma 1 Instrument Component Major Plant 
Evolutions Failures Failures Transients 

RO 

RO 1p + 1 
--or 2 2 1 

BOP + 1 

SRO N/A N/A N/A N/A 

Normal Instrument Component Major Plant 
Evolutions Failures Failures Transients 

.. ' 
SRO i 

Instant* 

RO 1p + 1 
--or 2 2 1 

BOP + 1 

SRO 2 1 1 1 

Normal Instrument Component Major Plant 
Evolutions Failures Failures Transients i 

SRO :l 
' ~ 

Upgrade ·' ,J 
·' [! 

r ,, 
RO optional optional optional optional • l 

f 
BOP I 

2 1 1 1 
I 

SRO i 
! 

* and Instructor Certification 
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SIMULATOR SCENARIO FORM 

Facility;s;mulator: _____ _ Scenar;o No. 

Examiners: Candidates: ----------------

TIME MALF. NO. DESCRIPTION 
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ATTACHMENT 4 

EXAMPLE OF COMPLETED SIMULATOR SCENARIO FORM 

Facility/Simulator: Boilc t 1 Scenario No. ~ 

Examiners: A Srndh 
8 Poe 
C Jobes 

TIME HALF NO . . 

() IC-2.1) 

+lOrn;,. OOqb 

f 2-0m: 6 t .5.(: 

+JOrn:n 0.1 ~0. 

-

Examiner Standards 

Candidates: R N Oocrofot (Ro) 
• 

~B._~B~~~w~o~--~(80~ 
_.5"'---....;G~c~c~e .u..o ---~(S RO) 

DESCRIPTION 

Tn:t;,.-/ c.o ... ,J,"+,'ono: 1()() '"7- ,.,.lal.,. .1:\f~r.,J State> 

x~nnn .Stn .,t,; OnrJ Svnl" f)ic.&e! 
1
Q.r.dr.J.r.C!:J 

·' J I ·"''''""••'1/n ... ,,. ,..,.. HPl'l ()~, • .,,.., .. anllole\o" t"' ~.'i~ 

APRMI=" J,.d rJn ,nc:cc.IP. 

fail SnPPJ Cont .. nJ nn HPCT fo.,.l,;,,. 
I 

-
J:""a:l .c;"RV OnPt'l ( Nnn ..,.Mr..: .. ,.hl..._) 

-
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Scenario No. --
Brief Description: 

ATTACHMENT 5 

SIMULATOR ADMINISTRATION FORM 

Event No. --

Plant 
Conditions Position Candidate Actions/Behavior 
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ATTACHMENT 6 

EXAMPLE OF COMPLETED SIMULATOR ADMINISTRATION FORM 

Scenario No. 1 Event No. 3 Page _jL_ of ~ 

Brief Description: SR v .fad ope.n (non· I"C:tpair able ) 

Initial Conditions: 

Plant 
Conditions Position Candidate Actions/Behavior 
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ATTACHMENT 6 (Continued) 

EXAMPLE OF COMPLETED SIMULATOR ADMINISTRATION FORM 

Scenario No. 1 

Brief Description: 

Event No. 3 Page L of ...2._ 

Initial Conditions: 

Plant 
Conditions Position Candidate Actions Behavior 

OP 

-----1_...,...,_--!~C:~~j[f FeeJwsic.,. Gzofra I ±A sfoJ,tp !eve I CoJ,vl Yc.l"e 
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ATTACHMENT 7 

GENERIC COMPETENCIES 

ES-302-7 

1. Understandin /Inter retation of Annunciator/Alarm Si nals: the ability to 
correctly 1nterpret s1gnals and alarms w1th and w1thout references, as 
appropriate), leading to correct actions in response to those alarms, 
including: 

2. 

3. 

- Verification of system alarm signals 

Operation of controls indentified in alarm response manual 

- Verification that alarms are consistent with system status 

- Knowledge of where to find explanation of alarm in control room 
annunciator book and the ability to follow those directions 

- Carrying out the appropriate actions required by that alarm 

Diagnosis of Events/Conditions Based on Sianals/Readings: the ability to, 
and the appropriateness of, diagnoses base on trend analysis, including 
t'eview of logs and plant computer, to guard against and mitigate 
out-of-spec conditinns, including: 

- Ability to use steam tables 

- Ability to use P&IDs 

- Use of reference material to assess and control plant status 

Understanding of Instrument/System Response: Ability to locate, under
stand, and interpret instrument and system responses, including: 

- Verification of expected responses of systems 

- Instrument checks 

- Understanding of failure modes and indications 

- Monitoring automatic operation 

- Use of necessary back-up detection/instrumentation 

4. Comeliance/Use of Technical Specifications: Ability to use tech specs to 
def1ne plant condition(s) and the ability to operate the plant in accor
dance with tech spec requirements, including: 

(Note: 

.. --. ---

Knowledge of entry level tech specs system parameters 

Ability to operate within the bounds set by tech specs 

Ability to locate and understand/comply with appropriate tech specs 

ROs only held accountable for those tech. specs. that apply to them) 



( 

5. 

ES-302-7 

Com liance/Use of Procedures: Ability to locate, look up, and apply ap
propriate procedures normal, abnormal, emergency, and administrative) in 
a timely manner, including: 

- (EOPs/AOPs): appropriate performance of immediate actions without use 
of procedures 

- Appropriate performance of subsequent actions with the use of procedures 

- Ability to locate and look-up appropriate procedure(s) 

- Compliance with applicable precautions and limitations 

- Application of the emergency plan 

6. Control Board Operation (RO & Instant SRO): Knowledge required to locate, 
and the skill required to manipulate/operate the controls on the control 
boards to attain desired plant or system response/condition, including: 

- Manual operation/dexterity 

- Understanding of interrelationships among controls 

- Ability to perform control board functions (e.g., paralleling ED/Gs; 
transferring between automatic and manual systems) 

- Ability to operate automatic and manual systems 

- Acting in accordance with directives of supervisors and other control 
room personnel 

- Timeliness of control board operations 

7. Supervisory Ability (SRO): Ability to supervise the activities of reactor 
operators in the control room, including: 

- Overseeing activities of control room personnel 

- Observing trends and control room indications to determine overall 
plant condition · 

- Gtving clear, concise directions in according with applicable procedures 

- Making decisions based on integration of all relevant information 

- Coordinating control room activities to ensure stable plant conditions 

Cu~.:~._ ~.&., _ ___. __ __._ 

' I . ' 
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8. Communications/Crew Interaction: Providing and receiving pertinent infor
matlon, 1nclud1ng: 

- Keeping appropriate personnel informed with respect to system status 
(inside and outside the control room) 

- Appropriateness/importance of information provided to others 

- Completeness, clarity, and accuracy of information provided 

- Acknowledgment of receipt of directions/communications 

Request information as necessary 
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Candidate #1 
* RO SRO(I) SRO(Up) 

First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

Candidate #2 
* RO SRO(I) SRO(Up) 
First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

Candidate #3 
* RO SRO(I) SRO(Up) 

First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

ATTACHMENT 8 

COMPETENCY CHECKLIST 

ES-302-8 

-
-

-

* Circle the type of license/status of candidate: RO, SRO(I)nstant, SRO (Up)grade 
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ATTACHMENT 9 

EXAMPLE OF COMPLETED COMPETENCY CHECKLIST 

ca;date 11 
* 0 SRO(J) SRO(Up) 

First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

Ca~idate 12. 
* SRO(J) SRO(Up) 
First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

Candidate 13~:~ 
* RO SRO(J) ~~~~ 

First Scenario 

Second Scenario 

Third Scenario 

Fourth Scenario 

~ ~ 

..; v 

ES-302-9 

* Circle the type of license/status of candidate: RO, SRO(J)nstant, SRO (Up)grade 
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ATTACHMENT 10 

BRIEFING CHECK LIST - OPERATING (SIMULATOR) 

1. Primary Responsibility - Operate the simulator as the plant until 
the exercise has ended. 

2. Answer examiner questions during simulator exercise only if doing so will 
not interfere with simulator operations. 

3. Work as a team. Do communicate with each other. You are graded on commu
nication. It will benefit the exam process if you verbalize your observa
tions, analysis, and reasons for actions more than would be normal during 
operations. 

4. Keep a rough log during each exercise that would be sufficient to complete 
necessary formal log entries. 

5. The senior operator is t~sted at the level of responsibility of the senior 
licensed shift position (i.e., shift supervisor, senior shift supervisor 
or whatever the position may be titled). 

6. A designated simulator instructor (or an examiner) will act as your auxil
iary operators, radiation health and chemistry technician, maintenance 
supervisors, plant management and anyone else you need to contact outside 
the control room area. 

Note: The chief examiner should ensure that the instructor (or 
examiner) who plays the role of other plant personnel is aware of the 
time scale for returning information to the operators. For example 
fast time could be specified for auxiliary operator checks or line 
ups to prevent long delays in simulator operations while maintenance 
and chemistry sample information is returned with normal time delays 
to present the candidates with the same analysis problems that they 
will face as operators. 

7. The simulator instructor (or examiner) will give you a shift turnover be
fore the exercise begins. The shift turnover will include present plant 
conditions, power history, equipment out of service, abnormal conditions, 
surveillance due, and instructions for the shift. 

8. You may take 3 to 5 minutes to walk the board before start of the 
exercise. 

9. Control board switches may be purposely misaligned to enhance a simulated 
scenario or transient where appropriate and is not part of your evalua
tion. The examiner should not misalign switches during the scenario as an 
awareness drill. 

Note: Chief examiner has the option to tell the candidates that no 
control board switches will be misaligned on a given scenario or 
set of scenarios if no switches are misaligned and he wishes to 
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reduce the time it takes for the candidates to complete the 
board walk down and accept the shift. 

The simulator part of the examination will consist of two or three 
45 minute to 1 hour exercises. There will be a short break between exer
cises to set up the initial conditions for the next exercise. 

Do you have any questions? 
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ATIACHMENT 11 
EXAMINATION SUMMARY SHEET 

ES-302-11 

Date: Facility/Simulator------
Candidate Examiner ------------------- --------------------Type of Exam: SRO Instant SRO Upgrade _____ RO 

RATING (Circle one for each competency) 

S M U Understanding/Interpretation of Annunciators/Alarm Signals 

S M U Diagnosis of Events/Conditions 

S M U Understanding of Instrument/System Response 

S M U Compliance/Use of Technical Specifications 

S M U Compliance/Use of Procedures 

S M U Control Board Operations (RO & SRO Instant) 

S M U Supervisory Ability (SRO) 

S M U Communications/Crew Interactions 

Recommendations: Pass Fail Signature -----------

.. · 



ATTACHMENT 12 

LIST OF TOPICS FOR ORAL EXAMINATIONS - BOILING-WATER REACTORS 

A. CONTROL ROOM SYSTEMS 

1. MAJOR 

Turbine Generator 
Reactor Level Control 
Reci rcul at ion 
Control Rods and Control Rod Drives 
Electrohydraulic Control 
Turbine Bypass 
Main Condenser 
Circulating Water 
Condensate and Feedwater 
Mechanical Design (Fuel Assembly) 
Reactor Vessel 

2. AUXILIARY 

Reactor Building Closed Cooling Water 
Turbine Building Closed Cooling Water 
Control, Instrument, and Service Air 
Fire Protection 
Service Water 
Equipment and Floor Drainage 
Condensate Storage and Transfer 
Radioactive Waste (Solid and Liquid) 
Fuel Pooling Cooling and Cleanup 
Demineralized Water 
Augmented Off Gas 
Condenser Circulating Water 
Process Sampling 
Heating, Ventilation, and Air Conditioning 
Reactor Water Cleanup 
Shutdown Cooling 
Head Cooling 
Containment Inerting 
Gland Seal and Exhaust 
Turbine - Generator Lube Oil 
Steam Jet Air Ejectors 

3. ENGINEERED SAFETY FEATURES 

Residual Heat Removal 
High-Pressure Coolant Injection 
Low-Pressure Coolant Injection 
Standby Gas Treatment 
Reactor Core Isolation Cooling 
Isolation Condenser 
Primary Containment 

ES-302-12 
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ENGINEERED SAFETY FEATURES (Continued) 

Containment Spray 
Low Pressure Core Spray 
Core Flooding 
Auto - Depressurization 
Standby Coolant Supply 
Main Steam Line Restrictors 
Control Rod Velocity Limiter 
Main Steam Line Isolation Valves 
Standby Liquid Control 
Pressure Reli~f 
Secondary Containment 
High Pressure Core Spray 

4. NUCLEAR AND RADIATION INSTRUMENTS 

Source Range Monitors 
Intermediate Range Monitors 
Average Power Range Monitors 
Local Power Range Monitors 
Rod Worth Mini mi zet' 
Rod Block Monitor 
Traveling Incore Probe 
Process Computer 
Rod Sequence Control 
Liquid Effluent 
Area Radiation Monitors 
Gasaous Effluent 
Stack Gas 
Main Steam Line Radiation 
Off Gas System 

5. ELECTRICAL 

Diesels 
Normal AC Supply 
Emergency AC Supply 
Normal DC Supply 
Emergency DC Supply 
Reactor Protection System 
Uninterruptible Power Supply 

B. REACTOR AND AUXILIARY BUILDING SYSTEMS 

ES-302-12 

Any system listed above including systems covered during the control room por
tion of the examination may also be covered during the walkthrough. The sys
tems listed below are also convenient for coverage during the plant 
walkthrough. 

Shutdown Outside the Control Room 
Fuel Handling and Storage 
Rad Waste 
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C. INTEGRATED PLANT RESPONSE TRANSIENTS 

Turbine Trip 
Loss of Generator Load 
Emergency Shutdown From Full Power 
Scram - Cold Restart 
Scram - Hot Restart 
Load Change (at least 20%) 
Subcritical to Critical 
Normal Shutdown From Full Power 
Maneuver to Hot Standby 
Recirculation Pump Trip 
Feedwater Pump Trip 
Steam Pipe Break 
Recirculation Line Break 
Loss of Reactor Building Closed Cooling Water 
Loss of Instrument Air 
Rod Malfunction 
Control Instrument Failure 
Fuel Cladding Failure 
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ATTACHMENT 13 

LIST OF TOPICS FOR ORAL EXAMINATIONS - PRESSURIZED-WATER REACTORS 

A. CONTROL ROOM SYSTEMS 

1. MAJOR 

Reactor 
Pressurizer 
Reactor Coolant Pumps 
Primary System 
Steam Generators 
Control Rod Drive Systems 
Chemical and Volume Control Systems (CVCS) 
Steam, Feed, and Condensate System 
Turbine Generator 
Reactor Protective System (RPS) 

2. AUXILIARY 

CVCS - Makeup/Letdown 
CVCS - Boration/Deboration 
Component Cooling Water 
Shutdown Cooling System (RHR, Decay Heat Removal) 
Spent Fuel Pit Cooling 
Sampling System 
Fire Protection System 
Containment Air Recirculation and Cooling System 
Condensate 
Condenser Circulating Water 
Quench Tank 
Service Water 
Compressed Air System 
Auxiliary Feedwater System 

3. ENGINEERED SAFETY FEATURES 

High-Pressure Safety Injection System 
Low-Pressure Safety Injection System 
Safety Injection Tanks (Accumulators, Core Flood Tanks) 
Containment Spray System 
Reactor Building Isolation 
Refueling Water Tank (Refueling Water Storage Tank, Borated 

Water Storage Tank) 
Containment Iodine Removal System 
Hydrogen Removal System 
Actuation Signals 

i 
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4. NUCLEAR AND RADIATION INSTRUMENT 

Startup Channels 
Intermediate Channels 
Power Range Channels 
In-Core Instrumentation 
Process Radiation Monitors 
Area Radiation Monitor 

5. ELECTRICAL 

230-kV Systems 
6900-V Systems 
4160-V Systems 
480-V Systems 
120-V Systems 
DC Power Supplies 
Batteries 
Emergency Generator or Diesel Generators 
Lighting 

B. REACTOR AND AUXILIARY BUILDING SYSTEMS 

ES-302-13 

Any system listed above including systems covered during the control room por
tion of the examination may also be covered during the walkthrough. The sys
tems listed below are also convenient for coverage during the plant 
wa 1 kthrough. 

Sampling System 
Fuel Handling and Storage (Cold Plant) 
Liquid Waste Handling and Disposal 
Gaseous Waste Handling 
Solid Waste Handling and Disposal 
Diesel Generators 
Shutdown Outside Control Room - Charging System 
Shutdown Outside Control Room - Feedwater Station 
Shutdown Outside Control Room - Control Panel 
Shutdown Outside Control Room - Boration 
Chemical Addition 
Hydrogen Recombiners 
Station Gas (N2H2 ) Supplies 
Intermediate Cooling Systems 
Main Condenser Level Control System 
Auxiliary Feedwater Systems 

C. INTEGRATED PLANT RESPONSE TRANSIENTS 

Load Increase/Decrease - Auto Control 
Load Increase/Decrease - Manual Control 
Load Rejection 
Turbine Trip 
Feedwater Pump Trip 
Rod Malfunction 
Primary System Leak 
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INTEGRATED PLANT RESPONSE TRANSIENTS (Continued) 

Steam Leak 
Reactor Coolant Pump Trip 
Control Instrument Malfunction 
Steam Generator Tube Failure 
Fuel Cladding Failure 
Loss of Feedwater 
Loss of Component Cooling 
Reactor Scram 
Subcritical to Critical 
Loss of Instrument Air 
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Rev. 2 4/15/86 

INSTRUCTIONS ON USE OF FORMS FOR OPERATING EXAMINATIONS 
ADMINISTERED TO REACTOR OPERATORS - POWER REACTORS 

A. Purpose 

This standard provides guidance to the examiner on the use of the examination 
forms during the course of the operating examinations. Form 157A has been de
signed to minimize the amount of note taking and to make best use of the time 
necessary for the examinations. Separate forms have been developed for the 
reactor operator (RO) examinations (Form 157A), the upgrade senior reactor 
(SRO) examination (Form 157B), and the instant SRO examination (Form 157C) 
(Attachments 1 through 3 of ES-301). 

B. General 

The examiner is ultimately responsible for making a professional, subjective 
judgment on whether a candidate should pass or fail this segment of the examina
tion. The forms pertaining to the operating examination should only be used as 
an aid to the examiner in conducting the examination and as a means of document
ing the bases for the examiner•s pass or fail determination. This determination 
is based on an audit of the levels of knowledge and abilities of the candidate, 
and, as such, all of the applicable areas defined in Standard ES-302 should be 
explored in varying degrees of depth. 

The examiner will specify his evaluation of the candidate•s observed performance 
and knowledge and understanding of and competence in the subjects and systems 
discussed by placing an nsn for satisfactory, an 11 M11 for marginal, and a nun for 
unsatisfactory in the appropriate space. The following criteria are to be used 
for the evaluation. 

S - Excellent to Good Working Knowledge and Understanding of the Subject 
or Systems 

The candidate may have some slight or minor difficulty relating to system inter
actions. Competence in the operation of equipment associatert with system is 
very good although there may be some hesitation while performing some tasks. 
The candidate, however, appears to be familiar with the equipment and procedures. 

M - Fair Working Knowledge and Understanding of Subject or Systems 

Candidate may have difficulty answering questions in depth and in relating the 
interactions of systems. Competence in operation of equipment is generally good. 
The candidate, however, shows some lack of familiarity with the equipment and 
procedures. 

An example of a marginal evaluation is one where a candidate initially provides 
a wrong answer then later recognizes the mistake with little prompting and cor
rects the answer. If the candidate gives a wrong answer to a question with only 
two possible answers (e.g., rods go in or rods go out) and then corrects the 
answer, the examiner should expand the questioning to ensure that the candidate 
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understands the system or event and is not guessing. If this happens several 
i ) 
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tailed notes stating the particular action or response that resulted in the un
satisfactory evaluation. The supporting notes should be as specific as possible; 
use of general statements such as "did not know decay heat removal system" 
should be avoided. The use of marginal evaluations should be minimized. Areas. 
where a candidate's knowledge is marginal should be explored further in an at
tempt to determine if an "S" or a "U" rating is warranted. If the marginal 
evaluation stands, supporting notes shall be included. 

U - Poor Working Knowledge and Understanding of Subject or System 

Answers given by the candidate are incorrect and incomplete and/or he is unable 
to provide an answer. The candidate shows obvious unfamiliarity with subject 
and/or system as evidenced by hesitant answers, need to search for information, 
inability to locate control board indications and/or controls, and lack of know
ledge of procedural steps to operate systems. Justification should be explicit 
in what action was unsatisfactory and why. For example: "Candidate instructed 
RO to close MSIV's in violation of EOP 3.1.4, Section 4.7.3b." Use of state
ments such as "gave correct answer only after prompting" is not acceptable 
documentation of ~n unsatisfactory rating. Additional justification is required 
because the examiner admits that the correct answer was given. 

The examiner should allow, and in fact encourage, the candidate to draw diagrams, 
flow paths, or other visual representations. This serves two purposes: 

1. It allows the candidate to better express himself when providing an answer 
or explanation to the examiner. 

2. It provides additional documentation to support a pass or fail determina
tion. 

These visual representations may not be made on the reverse pages of the forms 
pertaining to the oral examination. These diagrams should be on one side of a 
separate sheet of ~ x 11 paper. Notes should not be made on the back of any 
page of the form 157. Additional pages may be added for examiner notes. 

C. Rules of Practice 

The rules of practice are Set forth in Standard ES-302. These rules should be 
explained to, and understood by, each candidate. 

D. Conduct of Examination 

The procedure for conduct of the examination, as specified in Standard ES-302, 
is applicable for reactor operator candidates. The method of examination (non
plant-specific simulator) shall include a startup, systems, procedures, and 
transient analysis discussion in the control room; and a discussion of selected 
systems and procedures at their location in the plant; and may include a "sit
down" theory discussion if those topics are not covered during the other two 
parts. Typical time requirements for this examination are as follows: 
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1. discussion - 3/4 to 1 hour 
2. control room - 2 to 2-1/2 hours 
3. walkthrough- 1/2 to 3/4 hour 

If reactor startups are required for a group of candidates, they generally will 
all be performed in 1 day to minimize plant downtime. In such cases, the 11 Dis
cussion11 and 11 Control Room, 11 phases of the oral examination can be shortened if 
some of the required items are covered during the startup. If a plant-specific 
simulator examination is administered, items covered at the simulator should not 
be covered again during the plant walk through portion, thus further shortening 
the operating examination. It is necessary, however, that the examiner give a 
complete examination as is explained in Section E, 11 Detailed Instructions, 11 of 
this standard. 

The operating examinations are audits of selected areas that each candidate is 
responsible for knowing or in which he must demonstrate competence. As sucn, 
the examiner must make a complete audit of each candidate to justify granting a 
license. It is sometimes necessary to go significantly beyond the average 
operating examination time periods to complete the audit. In a relatively few 
cases, where a candidate has clearly shown deficiencies and there is no doubt 
of a denial, the examiner may omit some required coverage. In such cases he 
should attempt to include as much coverage of the subject area as possible 
within the 11 average11 operating examination period. 

E. Detailed Instructions 

( 1. Operating Demonstration (Form 157A, page 3) 

( 

This phase of the examination may be completed by one of three methods: 

a. actual reactor startup or other reactivity manipulation on the plant 

For an actual reactor startup or other reactivity manipulation, the 
examiner shall evaluate the candidate•s knowledge and/or performance for 
every subject on page 3 of Form 157A. 

b. startup certification on a simulator as part of an approved NRC 
program 

In lieu of an actual plant startup, the candidate may have successfully 
completed a startup certification program using a simulator. If the 
examiner is not required to evaluate the candidate on the 11 0perating 
Demonstration11 phase of the examination, it is recommended that one or 
more candidates per assignment be audited on this phase. This audit may 
be performed by a 11 talk-through11 of a startup with a candidate. In this 
instance, Items 1.2.4 through 1.2.7 pertaining to manipulation should be 
marked 11 Not Applicable (N/ A). 11 Items 1. 1.1 through 1. 1. 7 of the examiner 
notes should be completed. This may be accomplished by using a routine 
functional or other surveillance checklist for which the operators are 
responsible. · 
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c. simulator examination 

During the manipulation portion of the nxamination, simulator or plant 
startup, the candidate will be evaluated on both his understanding and 
his ability to safely qnd competently manipulate the controls. 

If a simulator examination is conducted, Simulator Forms (Attachments 5 
and 11 of ES 302) should be completed instead of pages 3 and 9 of NRC 
form 157A and a note on page 3 should direct attention to these forms. 

2. Control Room (Form 157A, B, or C) 

The portion of the Examination Report pertaining to the control room con
sists of three pages, and the format in Forms 157A and C is a matrix type 
that allows the examiner to select with ease the systems and subjects he 
wishes to discuss. A generic list of systems and subjects for pressurized
water reactors and boiling-water reactors is included in Standard ES-302. 

The systems are selected from the applicable generic list. The system 
selected will be listed at the top of the columns. The subjects that can 
be discussed are arranged on the left-hand side of the page. 

To make best use of the time required for the administration of the exami
nation and provide a ·uniform and reasonable basis for the issuance of a 
license or denial of an application, the examiner shall use the following 
procedure for each applicant: 

a. The 11 Control Room 11 section dealing with major, auxiliary, and engi
neered safeguards systems shall contain a minimum of two systems from 
each category. All six systems should be evaluated in at least six 
subject areas. If a simulator exam is given a minimum of 1 system 
from each category shall be required. 

b. For the 11 Nuclear and Radiation Instrument11 section, the examiner 
should select two nuclear and one installed radiation system. Only 
one nuclear and one radiation system need be documented on the 
form 157 if the simulator part of the examination included procedures 
or transients associated with nuclear instrumentation. 

c. For the 11 Electrical 11 section, the examiner should select a minimum 
of one normal and one emergency supply system. In this case five 
subjects for each system should be adequate for a determination of 
the knowledge and/or competence of the candidate. 

During the course of the discussions on the control room, the examiner 
should require the candidate to demonstrate his understanding and 
familiarity by locating and explaining 

a. control board instrumentation 
b. control board controls 
c. piping and instrument diagrams 
d. procedures 
e. other related reference data (such as logs, tag outs, and 

Technical Specifications) 
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The candidate's response to at least three abnormal and/or emergency proce
dures should be evaluated during the control room phase of the examination. 
These areas need not be documented on the form 157 if they were demon
strated during a simulator examination. 

Reactor and Auxiliary Buildings 

The control room licensed personnel are responsible for directing the 
activities of all facility personnel in areas that could affect the safety 
of the plant and as such should be familiar with plant layout, design, 
local procedures, and radiological and safety conditions. The examiner 
may evaluate the candidate's knowledge in this phase by a variety of 
methods: 

a. He may select at least two systems from the list of items for the 
reactor type and discuss a minimum of five subjects for each system. 

b. From control room discussions, he (or the candidate) may generate a 
list of items that require local monitoring, verification, or mani
pulation. 

c. He may select at least two procedures with actions that are performed 
in the plant. 

These or alternate methods should be used for the plant walkthrough part 
of the examination with the following guidelines: 

a. The response to at least one local emergency procedure should be 
evaluated. 

b. One entry into a radiation-controlled area should be made. 

c. The examiner should diversify his coverage of the plant for a group 
of candidates. 

The examiner should evaluate the candidate's knowledge of the facility's 
Emergency Plan as it pertains to the job responsibilities. Although the 
senior operator in charge is usually responsible for classifying and imple
menting the appropriate action levels, the RO should know those levels and 
his response and duties for each one. 

The portion pertaining to radiation protection and safety will be completed 
by the examiner explorin~ those areas that are within the candidate's re
sponsibility for personnel protection and for the control and discharge of 
radioactive wastes. 

During the control room and plant walkthrough, the examiner will evaluate 
the candidate's responsibility associated with personnel safety, security, 
and the safe operation of the facility. This evaluation need not be per
formed by direct questioning of the candidate but may be accomplished by 
observing his response to unexpected or incorrect existing plant conditions. 
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4. Discussion 

The final section of the examination is the 11 0iscussion11 and is divided 
into two parts, both of which shall h~ used by the examiner: 

a. Integrated Plant Response 
b. Principles and/or Theory of Nuclear Power Plant Operation 

When a simulator part of the operating examination is not included, the 
examiner is required to explore in detail the candidate's knowledge of the 
integrated plant response including applicable procedures for at least two 
plant transients. This portion of the examination need not be a separate 
discussion. In fact, it may be more useful and efficient to combine this 
phase with other portions of the examination. For example, by postulating 
a plant upset condition such as a reactor scram, the examiner may include 
in the discussion one or more of the plant systems required to be covered 
in the control room discussion. 

If a simulator demonstration is involved, NRC Simulator Forms (Attach
ments 5 and 11 of ES 302) should be completed instead of page 9 of NRC 
Form 157A and a note on page 9 should direct attention to these forms. 

The 11 Principles of Nuclear Power Plant Operation11 portion of the notes 
must be completely filled in with evaluations for each candidate in every 
subject. Again this discussion may be combined with other areas for exami
nation continuity and efficiency. It is important for the candidate to 
use and explain existing plant information for this phase of the examina
tion. Examples include reactivity data used in estimated critical posi
tion (ECP), computer-generated core data, pump head curves, and so forth. 

Examiner Standards 6 of 6 

) 
/ 



I 
I 
I 

ES-304 
Rev. 2 4/15/86 

INSTRUCTIONS ON USE OF FORMS FOR OPERATING EXAMINATIONS 
ADMINISTERED TO UPGRADE SENIOR REACTOR OPERATORS - POW'ER REACTORS 

A. Purpose 

This standard provides guidance to the examiner on the use of Examination 
Form 1578 during the course of operating and oral examinations for 
upgrade senior operator candidates. 

B. General 

A letter from H. Denton (NRC), dated March 28, 1980 required that oper
ating examinations be administered to upgrade senior operator candidates. 
Previous policy to waive this portion of the examination ctnd administer 
only a written examination was superseded by this new requirement. 

C. Rules of Practice 

The rules of practice set forth in Standard ES-302, Section C, also 
apply during this type of examination and should be discussed with the 
candidate as indicated in Standard ES-302. The candidate should be 
informed that he will be examined at the highest onshift level that he 
can occupy with a senior reactor operator (SRO) license, for example, 
shift supervisor. 

D. Conduct of Examination 

The conduct of an upgrade senior reactor operator examination is also 
specified in Standard ES-302. Generally, this examination is administra
tive in nature and aimed at evaluating the candidate's knowledge of his 
responsibilities as a shift supervisor. The candidate should display 
the ability and attitude of responsibility for safe operation and espe
cially to assume a management role during plant transient and upset 
conditions. 

Differences in administrative controls and facility design will affect 
the senior operator's responsibilities, but in general the following 
items should be used as guides for the scope of the senior operator 
examination. 

1. The senior operator, in directing licensed activities, must evalu
ate plant performance, particularly during nonroutine events, and 
make operational judgments accordingly. He should therefore have a 
higher degree of knowledge in areas such as operating character
istics, reactor behavior, and instrument interpretation than a 
reactor operator. 
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2. The senior operator, in directing licensed activities, must have a 
wider and more thorough knowledge than a reactor operator of facility 
administration controls and methods, including limitations imposed by 
regulations, particularly the limitations set forth in the Technical 
Specifications and the bases for each of the specifications. 

3. The senior operator often will be assigned comprehensive actions 
during facility emergencies and abnormal conditions and should 
demonstrate knowledge of these assignments. 

4. The senior operator often will be assigned responsibilities for 
auxiliary systems that are outside the control room and are not 
normally operated by 1 i censed operators. The most common examp 1 e 
is a waste disposal and handling system for which the licensed 
operator's responsibility ends when the fluid passes the last 
instrument that has console display. Usually, the senior operator 
has additional responsibilities. In such a case the senior operator 
candidate must demonstrate knowledge of system design concerning 
maximum permissible concentration, effluent release rates, and 
other aspects if appropriate. 

Examination Report Form 1578 has been prepared for use by the examiner 
when administering the upgrade senior reactor operator examination. 
This form has been designed to £msure uniformity in the administration 
of the examination, minimize the amount of note taking, and make best 
use of the time required for the examination. The nvtes will provide 
the basis for recommending the issuance of a license or the denial of 
the application. Refer to Section B of Standard ES-303 for an explana
tion concerning the method of determining pass and fail criteria and 
awarding "S", "M", or "U" t·atings. 

E. Detailed Instructions 

1. The "Control Room" section (page 3) is divided into two major 
subsections, 11 (1.1) Shift Turnover" and 11 (1.2) Control Room Refer
ence Data." The examiner shall evaluate the candidate's knowledge 
for each of the subjects listed on this page. 

For Section 1.1, the examiner should use at least one piece of 
existing or out-of-service equipment (or hypothesize one) and 
follow through with the required procedural and administrative 
requirements pertaining to it, including its restoration to service. 

For Section 1.2.3, the examiner should discuss at least one type of 
planned radioactive waste release (gaseous, liquid, containment 
purge) with the candidate. 

Examiner Standards 2 of 3 



ES-304 

2. Responsibility and Authority 

The portion pertaining to the senior operator's responsibility and 
authority (page 4) is divided into five major subsections: 
"(2.1) Emergency Plans", 11 (2.2) Plant Operations", "(2.3) Fuel 
Handling11

, "(2.4) Surveillance Testing", and 11 (2.5) Security." 
Each of the subjects listed under the major subsection must be 
evaluated to the extent necessary to determine the senior candi
date's knowledge of these areas. 

The shift supervisor is generally designated as the emergency 
coordinator during implementation of an emergency plan action level 
and remains in that capacity until appropriateJy relieved. Each 
candidate will be evaluated in this regard during discussions 
concerning the emergency plan. All parts of Section 2.1 should be 
completed by the examiner. 

For Section 2.2, the candidate should be evaluated on at least one 
aspect of plant operations, for example, startup or shutdown. This 
discussion should emphasize the supervisory responsibilities. 

Discussions concerning fuel handling should be conducted at the 
appropriate location (e.g., fuel-handling bridge and spent fuel 
pool), if at all feasible. 

3. Discussion 

The "Discussion11 section (pages 5 and 6) consists of three major 
subsections: 11 (3.1) Transients, 11 11 (3.2) Reactivity Effects," and 
"(3.3) Thermodynamics and Hydraulics." 

For Section 3.1, the examiner should explore the candidate's know
ledge and understanding of at least two plant transients. Each of 
the subject areas on this page should be evaluated. The simulator 
examination should be substituted in lieu of this discussion phase 
if appropriate. The examiner should complete the evaluation of at 
least six of the eight topics listed under Sections 3.2 and 3.3. 

F. References 

Letter from H. Denton (NRC) to All Pow~r Reactor Applicants, Subject: 
Qualification of Reactor Operators and Licensees, Mar. 28, 1980. 
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INSTRUCTIONS ON USE OF FORMS FOR OPERATING EXAMINATIONS 
ADMINISTERED TO INSTANT SENIOR REACTOR OPERATORS - POWER REACTORS 

A. Purpose 

This standard provides guidance to the examiner on the use of the Exam
ination Form 157C during the course of operating examinations for instant 
senior reactor operator candidates. 

B. General 

Operators are required to hold a reactor operator (RO) license for 
1 year before they are eligible to apply for a senior reactor operator 
(SRO) license. Exceptions are allowed, however, for those candidates 
who possess the necessary education, experience, and training to assume 
a supervisory role immediately. 

Standard ES-109 covers eligibility requirements to obtain RO and SRO 
licenses. 

C. Rules of Practice 

The rules of practice set forth in Standard ES-302, Section C, also 
apply during this type of examination and should be discussed with the 
candidate as indicated in Standard ES-302. The candidate should be 
informed that his examination will cover the knowledges, skills, and 
abilities from the licensed operator level to the highest on shift level 
of a licensed senior operator at his facility (shift supervisor, for 
example). The license or denial evaluation based on this examination 
shall be made on an overall basis at the senior license level and no 
separate evaluation at the operator level shall be made. 

D. Conduct of Examination 

The conduct of an instant senior reactor operator examination is also 
specified in Standard ES-302. This examination is the most difficult 
and time consuming to administer because the candidate must be evaluated 
for two different levels of responsibility. The examiner must assure 
himself that the candidate has the necessary skills and abilities as a 
reactor operator and has the required knowledge and supervisory capabil
ities to function as a seni~r reactor operator. Therefore, the instant 
senior reactor operator examination Must be a balanced combination of 
the reactor operator (ES-303) and the upgrade senior reactor operator 
(ES-304) operating examinations. Examination Report 157C has been 
developed for this purpose. 

·--- ~.1..---1---l-
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E. Detailed Instructions 

1. Operating Demonstration (Form 157C, page 3) 

This phase of the examination is to be conducted in a manner similar to 
that specified in Standard ES-302, Section E. If a reactor startup demon
stration is performed, all of Sections 1.1, 1.2, and 1.3 must be completed. 
If a simulator examination is a part of the operating examination simula
tor forms (ES 302 attachments 5 and 11) should be completed instead of 
pages 3 and 9 of form 157C and a note on page 3 should direct attention to 
the simulator forms attached. If the candidates have completed a startup 
certification and no simulator part is included then sections 1.1, 1.2 and 
1.3 on page 3 should be audited on at least one candidate (Items 1.2.4 
through 1.2.7 are not applicable). 

Section 1.3 should be completed for all candidates unless tested on the 
simulator part of the operating examination. In the case of a startup 
certification, this section may be combined with other control room dis
cussions, and in the case where a simulator examination is involved these 
knowledges and abilities may be tested during the simulator examination. 

2. Control Room (Form 157C, pages 4, 6, and 7) 

The portion of the examination pertaining to the control room should be 
conducted similarly to that of the reactor operator examination (see 
Standard ES-303) in accordance with the following minimum requirements. 
If the examination includes a simulator part of the operating examination 
the system documented on pages 1 and ~ may be reduced to one for each type. 

Page Systems Subject areas 

4 Two major 6 
4 Two auxiliary 6 
4 Two engineered safeguards 6 
6 Two nuclear instruments 6 
6 One radiation monitoring 6 
7 One normal electrical 5 
7 One emergency electrical 5 

The scope of coverage in this phase of the examination for the instant 
senior reactor operator candidates shall be more thorough than that for 
the reactor operator candidates. For the senior reactor operator, more 
emphasis should be placed on the procedural and administrative require
ments sections than for the reactor operator. The line of questioning for 
a reactor operator should be from a systems standpoint (e.g., hardware, 
instruments, and numerical values) for all systems covered; for an instant 
senior reactor operator, the examiner should also explore these areas from 
a functional viewpoint. 

Two examp 1 es of comp 1 eted page 4s '· one for a reactor operator, the other 
for an instant senior reactor operator, are attached to this standard. 
Several items should be noted concerning these two examples. Although the 
minimum number of required subject areas is six, (except for operating 
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examinations with simulator parts) the examples show seven and more. This 
is indicative of a more comprehensive examination. Also, for the instant 
senior reactor operator, the subjects in Items 5.0 through 7.0 are empha
sized more than those in Items 2.0 through 4.0. 

Reactor and Auxiliary Buildings (Form 157C, page 8) 

This phase of the examination is similar in conduct to that of the reactor 
operator (see appropriate section in Standard ES-302 for required coverage). 
The examiner must, however, broaden the scope of questioning to include 
the responsible areas of senior reactor operator knowledge and competence. 
Fuel-handling operations should be included if practical. 

4. Discussion (Form 157C, pages 9, 10 and 11) 

The 11 Discussion11 portion concerning responsibility and authority should be 
completely filled out for all candidates with the exception that knowledge 
demonstrated during a simulator examination does not have to be covered 
again during this discussion. Section B.A. should be approached from 
both the reactor operatot· and senior reactor operator levels; the remain
ing subjects are primarily at the senior reactor operator level (see Stan
dard ES-304 for further explanation). 

During the nonsimulator operating examination, the examiner is required to 
explore in detail the candidate's knowledge of the integrated plant re
sponse, including applicable procedures for at least two plant transients. 
For examination continuity and efficiency, it may be useful to co1nbine 
this phase with the discussion on control room systems. 

If a simulator demonstration is involved, Simulator Forms (Attachment 5 
and 8 in Standard ES-302) should be completed instead of pages 3 and 9 of 
NRC Form 157C. During plant transient for which the applicant is the se
nior reactor operator (SRO) it is important for the examiner to evaluate 
the candidate's ability to maintain a perspective directed toward total 
plant coordination. The candidate should step back and maintain a "big 
picture11 outlook regarding the transient. This is much easier to accom
plish during a simulator demonstration, but it shall be evaluated during 
a plant examination if no simulator examination is involved. 
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A. Purpose 

SCOPE AND INSTRUCTIONS FOR OPERATING EXAMINATIONS 
ADMINISTERED AT NON-POWER REACTORS 

ES-306 
Rev. 2 4/15/86 

This standard specifies the difference in the scope of the operating examina
tions administered at non-power reactors from those administered at power reac
tors. Instructions specifically for operating examinations at non-power reac
tors are included. The specifications in Standards ES-301 through ES~305 apply 
when no differences exist for non-power reactors. Sections of ES-301 through 
ES-305 which are different for non-power reactors are indicated in parenthesis 
after each paragraph heading. Where no differences exist, the specifications 
are not repeated in this standard, therefore, a knowledge of ES-301 through 
ES-305 is necessary when using this standard. 

B. Examination Requirements (ES-301, paragraph B) 

Non-power reactor facilities do not have plant-referenced simulators. Refer
ences throughout standards ES-301 through ES-305 to the situation where a plant· 
reference simulator exists are not applicable to non-power reactor facilities. 
However, non-power reactor operator and instant senior operator candidates will 
normally be required to perform actual reactor startup and shutdown demonstra
tions. 

C. Scheduling {ES-301, paragraph D) 

The nominal length of operating and oral examinatinos are shorter for non-power 
reactors than for power reactors due to the limited size and complexity of non
power reactors. There is no minimum or maximum length of operating examinations; 
however, for scheduling purposes, the normal length of exams is as fellows: 

1. RO - 2~ to 3~ hours 
2. upgrade SRO - 1~ to 2 hours 
3. instant SRO- 3 to 4 hours 

D. Reports of Examinations {ES-301, paragraph I) 

The Examination Reports described in Standard 301 {ES 301, Attachments 1 
through 3) are designed to be used for non-power reactor examinations also. 
Those portions of the report which are only applicable to power reactor candi
dates are shaded or included as a separate column on the Examination Report 
form. The general guidance contained in Standards 301 through 305 is also 
applicable to non-power reactor examinations. Detailed instructions for com
pleting Examination Reports for non-power reactors are contained in para
graph I of this standard. 

E. Rules of Practice {ES-302, paragraph C) 

( The rules of practice specified in paragraph C of ES-302 are applicable to non-
' power reactor examinations also. Note that most non-power operator candidates 

are required to conduct an actual reactor startup. 
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F. Conduct of Examinations (ES-302, paragraph H) 

The guidelines provided in this paragraph of ES-302 for reactor operators and 
instant senior operators are also applicable to reactor operator and instant 
senior operators at non-power reactors (except that Phase C, Reactor and Auxil
iary Building should read ·Facility Walkthrough). The upgrade senior operator 
will generally include the following phases: 

Phase A, Facility Administration 

Administrative requirements to include facility controls, facility reference 
materials and emergenc~ plan implementation. 

Phase B, Facility Walk Through 

Walk through of systems and procedures from outside control room, to include 
plant operations, core alterations and radiation protection. 

Phase C, Discussion 

Discussions of a specific nature concerning overall plant behavior including 
response to transients. 

G. Scope of Examination (ES-302, paragraph I) 

The scope of the non-power reactor operating examination must include those 
areas specified in Standard 302. 

H. Systems and Subjects (ES-302, paragraph J) 

Generic list of systems and subjects has been developed (Attachment 1 to this 
standard). The examiner may select from this list, or a list specific to the 
vendor type and model of the reactor to be examined on, those areas which he 
desires to cover during the operating-oral examination. The examiner should 
diversify his coverage and discuss as many of the systems and subjects as 
feasible during a specific assignment. 

I. Instructions for Completing Notes (ES-303, paragraphs B, C, and D) 

1. General 

General guidance for completing the Examination Report is contained in Stan
dard 303, paragraph B, and is fully applicable to the completion of notes for 
a non-power reactor operating examination. An operating test administered to 
a reactor operator or instant senior operator candidate at non-power reactor 
facilities will nearly always require actual reactor startups by the candidates. 
Upgrade senior operator candidates will not normally be required to startup the 
reactor. If a malfunction should prevent actual operation of the reactor after 
the examiners have arrived at the facility, the reactor startup may be 11 walked
through11. If the malfunction occurs prior to the examiners departure for the 
facility, the examinations should be delayed until the malfunction is corrected. 
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~ The most common method of examination for reactor operators and instant senior 
i operators is to have a 11 sit-down11 period during which discussion items are 

covered, and a typical reactor startup checklist is discussed, followed by a 
facility tour. The examination is then completed with a reactor startup demon
stration. Typical time requirements for this examination are: 

1. discussion - 1/2 to 3/4 hour 
2. walk through - 3/4 to 1 hour 
3. control room - 1 to 1~ hours 

If possible, examinations should be scheduled so that reactor startup demon
strations coincide with predicted or scheduled facility down times. 

The upgrade senior operator examination typcially will have a 11 sit-down11 period 
during which administrative and supervisory items are covered and a facility 
tour which will stress administrative aspects of radiation safety and details 
of fuel handling. Typical time requirements for this examination are: 

1. discussion - 1/2 to 3/4 hour 
2. walkthrough - 3/4 to 1~ hour 

2. Administration of Exams (ES-302, paragraph E) 

a. Operating Demonstration (Form 157 A or C, page 3) 

This phase of the examination for the reactor operator and instant senior 
operator will normally be completed by having the candidate perform an actual 
reactor startup or other reactivity manipulation on the reactor. Instant' se
nior operator candidates are required to perform the actual manipulations of a 
startup and should be placed in the position of a reactor operator for the de
monstration. The examiner shall evaluate the candidate•s knowledge and/or per
formance for every subject on this page. In general, the operating demonstra
tion should require the candidate to manipulate the controls to achieve criti
cality, attain a specified period during a power increase, steady the reactor 
at a predetermined power level and place the reactor controls in automatic. 
The candidate should also demonstrate the ability to conduct a normal reactor 
shutdown or manual reactor scram. 

The type of pre-startup check performed should be specified, including the pro
cedure number if applicable. Similarly, a description of the console operations 
should be specified, including the initial conditions of the reactor. 

If a reactor malfunction prevents actual reactivity manipulations after the 
examination process has begun, the operating demonstration may be performed as 
a 11 wa 1 k-through 11

• This wi 11 be indicated on page 2 of the report by checking 
the 11 Discussion11 block. An appropriate explanation of the circumstances re- • 
sulting in a walk-through demonstration should be included on the cover sheet 
of the report. 

b. Control Room (Form 157A or C, pages 4, 6 and 7) 

The portion of the Examination Report pertaining to the control room consists 
of three pages, and the format in Forms 157A and C is a matrix type that allows 
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the examiner to select with ease the systems and subjects he wishes to discuss. {. _)-
A generic list of systems and subjects which can be used as general guidance '-
in selecting systems at a specific facility is included as Attachment 1. 

The systems may be sP.lected from this generic list. The system selected will 
be listed at the top of the columns. The subjects that can be discussed are 
arranged on the left-hand side of the page. Attachment 1 is not meant to be 
an all inclusive list. Consideration must be given to the unique features of 
each facility. 

To make best use of the time required for the administration of the examination 
and provide a uniform and reasonable basis for the issuance of a license or 
denial of an application, based upon the facility design, the examiner should 
use to the extent possible the following procedure for each applicant: 

NOTE: Variations to the procedure are permitted where the design of the 
non-power reactor faci 1 ity 1 imits the a1·eas and the extent of 
questions that can be addressed during the oral examination. 

1. For reactor operator candidates, the "Control Room" section dealing with 
major, auxiliary and engineered safeguards systems will contain a minimum 
of two major systems, one auxiliary and one engineered safeguards system. 
All four systems should be evaluated in a least six subject areas. 

2. For instant senior operator candidates, the "Control Room" section dealing 
with major, auxiliary, and engineered safeguards systems will contain a 
minimum of two systems from each category. All six systems should be i\ )1 

evaluated in at least six subject areas. 

3. For the "Nuclear and Radiation Instrument" section, the examiner should 
select one nuclear and one installed radiation system, as a minimum, and 
at least six subjects in each system should be explored. 

4. For the "Electrical" section, the examiner should select at least one 
electrical system for evaluation. The system selected should also be 
evaluated in at least six subject areas. 

During the course of the discussions on the control room, the examiner should 
require the candidate to demonstrate his understanding and familiarity by 
locating and explaining: 

a. control board instrumentation 
b. control board controls 
c. piping and instrument diagrams 
d. procedures 
e. other related reference data (such as logs, tag outs, and Technical 

Specifications) 

A reactor operator candidate's response to at least two abnormal and/or emer
gency procedures should be evaluated during the control room phase of the 
examination. An instant senior operator candidate's response to at least four 
abnormal and/or emergency procedures should be evaluated during this phase. 
For those non power reactor facilities that do not have sufficient abnormal 
and/or emergency procedures in use, the exami.ner should evaluate abnormal and/ 
or emergency procedures to the extent possible at that facility. 

Examiner Standards 4 of 9 
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c. Facility Administration (Form 1578, page 3) 

This phase of the examination for the upgrade senior operator will normally be 
completed in the control room and consists of 11 talk-throughs 11 of various 
administrative controls necessary for the safe operation of the reactor. Por
tions of this phase may also be completed concurrently with the facility walk
through and discussion phases. At least one facility control procedure and one 
facility reference in addition to the specified topics listed on page 3 shall 
be evaluated. The plant operations discussion should emphasize supervisory re
sponsibilities. 

d. Facility Walk Through 

1. Reactor Operator and instant senior operator (Form 157A page 8 or 
Form 157C, pages 8 and 10.) 

The control room licensed personnel are responsible for directing the activities 
of a 11 facility per·sonne 1 in areas which caul d affect the safety of the p 1 ant 
and as such should be familiar with plant layout, design, local procedures, and 
radiological and safety conditions. The may evaluate the candidate's knowledge 
in this phase by a variety of methoas: 

a. He may select at least four systems from the list of items and discuss a 
minimum of five subjects for each system. 

b. From control room discusssions, the examiners may generate a list of items 
which require local monitoring, verification or manipulation. 

c. The examiner may select at least two procedures whose actions must be per
formed in the plant. 

These or alternate methods should be used for the plant 11 Walk-through 11 phase of 
the examination with the fo 11 owing guide 1 i nes: 

a. The response to at least one local emergency procedure should be evaluated. 

b. One entry into a radiation controlled area should be made. As an alternate 
a discussion of handling radioactive materials may be conducted. 

c. The examiner should diversify his coverage of the plant for a group of 
candidates. 

d. For these non-power reactors having associated experimental facilities the 
examiner should include discussions related to insertion, removal and haul
ing of experiments including.administrative controls, to the extent the 
operator or senior operator is responsible. 

The examiner should evaluate the candidate's knowledge of the facility's Emer
gency Plan as it pertains to the job responsibilities of a reactor operator. 
Although the senior operator in charge is usually responsible for classifying 
and implementing the appropriate Action Levels, the RO should know those levels 
and his response and duties for each one. In addition, the operator must be 
able to respond to other emergencies such as fire and security intrusion. 

_r-____ _! ____ ,..L __ _. ___ __._ 
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The Radiation Protection and Safety portion will be completed by the examiner 
exp 1 ori ng those areas within the candi date1

1 s responsi bi 1 i ty for personne 1 pro
tection and for the control and discharge of radioactive wastes. 

During the course of the control room and plant walk-through the examiner will 
evaluate the candidate•s responsibility associated with the safe operation of 
the facility. This evaluat'ion need not be performed by direct questioning of 
the candidate but may be accomplished by observing his response to unexpected 
or incorrect existing plant conditions. 

Senior Operator candidates should also be evaluated on their knowledge of fuel
handling operations and equipment. 

2. Upgrade Senior Operator (Form 1578, Page 4) 

Since an upgrade senior operator has previously passed an operating test, the 
facility walk-through for these candidates is limited primarily to aspects of 
reactor facility operations for which a senior operator is solely responsible 
or for which a senior operator•s responsibilities are significantly different 
than that of an operator. The following guidelines apply to the facility walk
through for upgrade senior operators: 

a. Each item on page 4 of Form 1578 should be evaluated. 

b. Candidates knowledge of fuel handling should be evaluated at an appropriate 
location outside the control room from which core alterations are performed. 

c. One entry into a radiation controlled area should be made if feasible. As 
an alternate, a discussion of handling radioactive mate~ials may be 
conducted. 

In the area of facility operations, the candidates knowledge and use of local 
procedures or experiment facilities shall be evaluated. Additionally, a brief 
check of the candidates systems and operational knowledge should be made. If 
a candidate appears to be weak in these areas, more extensive coverage in these 
areas should be performed and documented in the comments section. 

e. Discussion (Form 157A, pages 9 & 10, Form 1578, pages 5 & 6, Form 157C, 
pages 9 & 10) 

The initial section of the examination is the Discussion portion and is divided 
into two parts, both of which must be used by the exam1ner: 

a. Integrated Plant Response 

b. 1. Principles of Nuclear Non Power Reactor Facility Operation (Form 157A) 

2. Theory of Nuclear Non Power Reactor Facility Operation (Forms 1578 
and C) 

During the oral phase the examiner shall examine in detail the candidate•s know
ledge of the reactor transient response including applicable procedures for at 
least one transient. The back of the examination notes may be used for sketches 
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or additional sheets may be attached. This portion of the examination need not 
be a separate discussion. In fact, it may be more useful and efficient to com
bine this phase during other portions of the examination. For example, by pos
tulating a plant upset condition such as a reactor scram, the examiner may in
clude in the discussion one or more of the plant systems required to be covered 
in the Control Room discussion. 

The Principles of the Nuclear Non Power Reactor Facility Operation (Theory of 
Nuclear Facility Operations for senior operators) portion of the notes must be 
completely filled in with evaluations for each candidate in every subject. 
Again this discussion may be combined with other areas for exam continuity and 
efficiency. It is important for the candidate to use and explain existing plant 
information for this phase of the examination. Examples include reactivity data 
used in ECP's and reactivity changes due to approved experiments. 



ATTACHMENT 1 

TOPICS FOR OPERATING EXAMINATIONS - NON-POWER 

MAJOR SYSTEMS: 

reactor 
reactor power level control 
control rods 
control rod drives 
primary system 
secondary system 
mechanical design (fuel assembly) 
reactor vessel - pool - took 
core contruction 

AUXILIARY SYSTEMS: 

reactor building cooling water 
control, instrument, service air (compressed air system) 
sampling system 
fire protection system 
service water system 
equipment and floor drainage 
containment air recirculation 
radioactive waste (solid and liquid) 
demineralized water 
heating ventilation and air conditioning 
reactor water clean-up/make-up 
beam tubes 
thermal columns 
pneumatic tube systems 
incore experiment tubes 
chemical additions 

E-ngineered Safety Features: 

decay heat removal 
core spray 
core f1 oodi ng 
control rod velocity limiter 
containment/reactor building isolation 
reactor building isolation 
reactor protective system 

Nuclear and Radiation Systems: 

startup channels 
log N channels 
safety channels 

ES-306-1 

( ) 



i 
. ! 

/ 
i 

Nuclear and Radiation Systems: (continued) 

incore instrumentation/incore probe 
liquid effluent monitors 
process radiation monitors 
area radiation monitors 
gaseous effluent 
stack gas 

Electrical 

normal AC supply 
emergency AC supply 
normal DC supply 
emergency DC supply 
reactor protection electrical power system 
batteries 

Reactor Facilities 

fuel handling and storage 
exposure rooms 
beam tubes 
thermal columns 
pneumatic tube facilities 
liquid waste handling and disposal 
gaseous waste handling 
solid waste handling and disposal 

~eactor Transient Response 

Power increase/decrease - auto control 
Power increase/decrease - manual control 
emergency shutdown from full power 
scram - hot restart 
sub critical to critical 
normal shutdown from full power 
rod malfunction 
primary system leak 
control instrument malfunction 
fuel clad failure 

ES-306-1 
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A. Purpose 

ES-401 
Rev. 2 4/15/86 

ADMINISTRATION OF WRITTEN EXAMJ.NATIONS TO 
SENIOR REACTOR OPERATORS - POWER REACTORS 

This standard specifies the difference in preparation of senior reactor 
operator written examinations and reactor operator examinations. 

B. Preparation of Examination 

The examiner shall prepare the examination questions and answers using 
Standards ES-402 and ES-403 for guidance. One copy of the examination 
and one copy of the answers shall be forwarded to the appropriate 
regional section chief for review. The 11 Written Examination Quality 
Assurance checkoff sheet 11

, attachment 1, ES 107, should be filed with 
the master copy of the examination. The examiner shall conduct a 
detailed review of his examination using attachment 1, ES-107. A second 
examiner shall perform a brief review of the written examination and 
answer key using attachment 1, ES 107; and the regional office operator 
licensing section chief should sign attachment 1 ES 107 to indicate that 
the examination has been reviewed. 

C. Administration and Grading ..... ____ _ 
Administration and grading of the senior reactor operator written 
examination is the same as for the reactor operator written examina
tion as specified in ES 201. ES 104 describes the post examination 
activities and reports. ES 107 and ES 108 describe the quality 
assurance programs for review of the examination and the grading. 
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ES-403 
Rev. 2 4/15/86 

STRUCTURE OF WRITTEN EXAMINATIONS ADMINISTERED TO 
SENIOR REACTOR OPERATORS - POWER REACTORS 

A. Purpose 

This standard specifies the format, category weights, and depth of knowledge for 
senior reactor operator written examinations. 

B. General Structure 

Each written examination shall be divided into four categories in accordance 
with Standard ES-402. 

C. Cover Sheet 

A cover sheet, with the format shown in attachment 1 ES-403-1, shall be used on 
all written examinations. This sheet will provide for ready identification of 
the structure of the examination and, subsequently, of the relative strengths 
and weaknesses of the candidate after the examination has been graded. 

All items in the upper corner of the cover sheet, except the name of the candi
date (and sometimes the date administered), should be filled out when the exami
nation is prepared and reproduced. The reactor type aids headquarters in readily 
correlating the examinations of similar facilities and should be as descriptive 
as possible (e.g., BWR and PWR-W). The 11 Examiner11 line shall contain the name 
of the examination author. The first two columns on the cover sheet should be 
filled out at the time of the initial preparation. · 

D. Weighting of Categories 

The relative weight of each category in the examination, as a percentile of 
total worth, shall be 25% ± 3% for each section. Category 5 shall be weighted 
so that 15% ± 1% (GO% ± 4% of the category) consists of theory of nuclear plant 
operations and 10% ± 1% (40% ± 4° of the category) consists of theory of fluids 
and thermodynamics. 

E. Value of Questions 

The examiner shall assign a point value to each question and indicate this value 
in parentheses after the question. The point value of a question is a judgment 
factor based on the combination of the following factors: significance of the 
knowledge to the senior reactor operator, difficulty of the question, amount of 
time required to answer the question, depth of knowledge required to answer the 
question, and the content of the question. 

The general structure of the examination should be such that a safe and compe
tent operator will score above 80% on the entire test and above 70% in each 
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category. The percentage attained in each category will be used, in conjunction 
with operating test results, to identify strengths and deficiencies of the 
candidate. 

When the candidate is sent the results of his examination, a copy of the 
graded ex ami nation sha 11 be forwarded to the candidate. If a candidate fa i 1 ed 
the written examination, a copy of the final approved answer key shall also be 
forwarded to the candidate. 

A copy of the 11 Examination Results Summary Sheet11 (Attachment 5 ES 201) shall 
be sent to plant management (training department) for their use in developing 
retraining and requalification programs, and to the Management Assistant, OLB. 
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ES-403-1 

Attachment 1 

U.S. NUCLEAR REGULATORY COMMISSION 
SENIOR REACTOR OPERATOR LICENSE EXAMINATION 

Facility: 
Reactor Type: 
Date Administered: 
Examiner: 
Candidate: 

INSTRUCTIONS TO CANDIDATE: 

Use separate paper for the answers. Write answers on one side on}r. Staple 
question sheet on top of the answer sheets. Points for each ques 10n are indi
cated in parentheses after the question. The passing grade requires at least 
70% in each category and a final grade of at least 80%. Examination papers 
will be picked up six (6) hours after the examination starts. 

% of 
Category %of Candidate 1s Category 
Value Total Score Value 

Final Grade 

Category 

5. Theory of Nuclear 
Power Plant Operation, 
Fluids, and Thermo
dynamics 

6. Plant Systems Design, 
Control, and 
Instrumentation 

7. Procedures- Normal, 
Abnormal, Emergency, 
and Radiological 
Control 

8. Administrative Pro
cedures, Conditions, 
and Limitations 

Totals 

All work done on this examination is my own, I have neither given nor received 
aid. 

Candidate 1s Signature 
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ADMINISTRATION OF NRC REQUALIFICATION PROGRAM EVALUATION 

A. Purpose 

ES-601 
REV 2 4/15/86 

This standard establishes the procedures for administering the NRC evaluation 
of utility requalification programs Included are methods of selecting util-
ities to be evaluated, methods of auditing, evaluation criteria, action guide
lines, and required administrative forms and records. 

B. Program Description 

The NRC regional staff will determine the schedule for facility audits based on 
the criteria described in Paragraph C below. During these audits, the staff 
shall evaluate the strengths and weaknesses of the facility requalification 
program. The methods to be used to conduct this evaluation are (1) to adminis
ter an NRC-developed written examination, and (2) to conduct NRC simulator-oral 
operating examinations. 

The evaluation program will include as a minimum (1) simulator-oral operating 
examinations administered by NRC-certified examiners and (2) a complete NRC 
prepared written examination for each facility selected for audit. The exami
nations should emphasize operational rather than theoretical knowledge. The 
content of the examination should be about 60% of that for a standard licensing 
examination, and time allowed to complete the written examination shall be 
limited to 4 hours. Review of facility grading of previously administered 
written requalification examinations also may be performed. This effort, to~ 
gether with an evaluation of actual operating experience, will provide an indi
cation of the effectiveness of the licensee's overall operator requalification 
training program. The intent of this program is to conduct the full evaluation 
of 20% of the operators and senior operators at 50% of the facilities each year. 
Whenever resources are inadequate to conduct this level of effort, the number 
of facilities evaluated will be reduced. 

C. Selection Criteria 

The regional administrator or his designee will establish the priority of facil
ities to be evaluated based on the following inputs:* 

1. licensee event report history and recent facility performance, which 
relates to licensed operator performance 

2. previous ratings on Systematic Assessment of Licensee Performance (SALP), 
Criterion 7, Training Effectiveness and Qualification 

*These are not intended to be all inclusive. Other selection criteria may be 
appropriate as determined by the region. 
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3. recent operator licensing and NRC requalification examination results 

4. licensed operator and senior operator training program accreditation (such 
as the Institute of Nuclear Power Operations• (INPO) Facility Training 
Accreditation Program) 

5. recommendations by senior resident inspectors or NRC examiners 

6. results of routine inspection of the facility licensed operator training 
program 

7. number of shifts and number of licensed operators 

8. size of plant training staff in relation to the number of licensed 
operators 

For the above criteria, the following policies apply: 

1. Any plant evaluated as SALP Category 3 in the area of licensed operator 
training effectiveness and qualifications or any plant with a large number 
of errors by licensed operators or that has had a particularly serious 
error committed by licensed operators should be assigned the highest 
priority. 

2. Except as specified in (3) below, any plant that has not been evaluated in 
the previous 2 years shall be selected. 

3. Any plant evaluated as SALP Category 1 in the area of licensed operator 
training or having an INPO-accredited Operator Requalification Program may 
be considered for a 50% extension of the nominal biennial evaluation 
(e.g., NRC participation every 3 years). 

D. Examination Format 

The following guidelines should be observed: 

1. During every site visit to conduct requalification program evaluations, 
the NRC examiners shali administer an NRC prepared written examination 
and simulator-oral operating examinations to 20% of the operators and 
senior operators. The 20% should include a representative sample of 
licensed personnel; for example, 20% of on shift operators and senior 
operators and 20% of non operating shift operators and senior operators. 
Personnel who have passed an NRC license or requalification examination 
within the last year may be excluded from consideration for the 20% 
sample. NRC-administered oral examinations are permitted regardless of 
whether they are normally administered as part of the facility•~ 
NRC-approved requalification program. 

2. In addition to the written examinations prepared by NRC examiners, copies 
of a previous facility-administered written examination may be graded by 
an NRC examiner. The examiner should compare NRC grading and facility 
grading as part of the requalification program evaluation. 

( ) 
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For facilities with plant-referenced simulators, the requalification audit 
examination should include an evaluation of 20% of the operators and se
nior operators on the simulator. 

The NRC administered requalification examination shall be comprehensive to 
test the overall requalification training program. The exam shall not be 
limited to the particular cycle or module just completed at the time of 
the exam. 

E. Program Administration 

Program administration is the responsibility of the NRC regional offices. Each 
regional office should maintain a current facility requalification schedule for 
each facility in its region. NRC will request facility schedules annually when 
the generic letter requesting replacement and instructor certification examina~ 
tions is issued and will provide these schedules to the regional offices. 
Facilities may adjust their program examination dates to even out NRC examiner 
workload, if agreed to by the facility and the regional staff. Once a schedule 
is mutually agreed upon by the NRC regional office and the facility, it should 
not be changed except for special circumstances (such as outages). Facilities 
should normally be contacted at leas~ 3 months before the scheduled requalifica
tion examination dates. Tentative examiner assignment(s) should be made at 
this time (see Attachment 1). Following the guidelines of Paragraphs C and D 
above, the extent of the requalification program evaluation will be determined 
by the region. Reference material required from the facility to prepare for 
the requalification audit should be requested from the facility approximately 
60 days before the scheduled visit, using the format of Attachment 2 as a guide. 
The assigned examiner(s) should prepare for the written and operating examina
tions to be conducted in accordance with the appropriate operator licensing 
standards for licensing examinations. Once at the site, the examiner(s) shall 
meet with facility management, review with them the schedule for NRC participa
tion in their program, and arrange the details necessary to conduct the evalua
tion. The requalification examination conducted by the NRC examiner(s) should 
be oper·at i ona 11~ oriented and conducted in accordance with this and existing 
operator licens1ng standards for written and operating examinations. The facil
ity learning objectiv~s for the requalification program shall be the primary 
subject areas tested on a requalification examination, and to the extent that 
these subject areas overlap with replacement training objectives overlap of re
placement and requalification examinations may occur. However, the length of 
the examinations should be about 60% of the standard licensing examinations. 
The NRC written examination should be reviewed by facility personnel in accor
dance with the review policy established in ES 201.H. 

Required forms and reports are included as Attachments 3 and 4. The appropriate 
portions of NRC Form 157, 110perator Examination Report, II shall be used for NRC
administered oral examinations and the appropriate portions of Attachments 5 
and 11 to ES-302, shall be used for NRC administered simulator examinations. 
When the program evaluation is completed, an exit briefing should be conducted 
and any significant program deficiencies noted should be discussed. The exami
ner(s) shall not indicate whether the program is evaluated as satisfactory or 
unsatisfactory at the exit briefing. 

Afte~ re~urning to t~e regional office., the examiner(s) shall grade the.written 
"' 


