ML22241A026

Form 3.2-1 Administrative Topics Outline

Facility: North Anna Power Station

Examination Level: RO

Date of Examination: 06/06/2022 to 06/10/2022

SRO D Operating Test Number:

2022

Administrative Topic (Step 1)

Activity and Associated K/A (Step 2)

Type Code
(Step 3)

Conduct of Operations

RO A1

JPM: Calculate the amount of Boric Acid required to lower
RCS Tave by 2°F IAW Attachment 1 of 1-OP-8.3.4

G2.1.37 (4.3) Knowledge of procedures, guidelines, or
limitations associated with reactivity management

R,D

Conduct of Operations

RO A2

JPM: Determine time to 200°F IAW Attachment 14 of
1-AP-11

G2.1.25 (3.9) Ability to interpret reference materials, such as
graphs, curves, and tables (reference potential)

R,N

Equipment Control

RO A3

JPM: Determine the valves required for the Auxiliary
Building Operator to locally isolate a Component Cooling
Water Pump IAW Station Drawings

G2.2.41 (3.5) Ability to obtain and interpret station electrical
and mechanical drawings (reference potential)

S,N

Radiation Control

RO A4

JPM: Determine correct RWP task number, dose and dose

rate alarm setpoints, required dosimetry, and total expected
dose for a given task in a RCA

G2.3.12 (3.2) Knowledge of radiological safety principles and
procedures pertaining to licensed operator duties, such as
response to radiation alarms, containment entry
requirements, fuel handling responsibilities, access to locked
high-radiation areas, or alignment of filters

R,D

Emergency Plan
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Form 3.2-1 Administrative Topics Outline

Facility: North Anna Power Station Date of Examination: 06/06/2022 to 06/10/2022

Examination Level: RO || SRO Operating Test Number: 2022

Administrative Topic (Step 1) Activity and Associated K/A (Step 2) Type Code
(Step 3)

JPM: Review and either approve or disapprove a completed
Conduct of Operations 1-LOG-20 (ECCS Leakage Log), then determine the

required actions

R, N

SRO A1 G2.1.20 (4.6) Ability to interpret and execute procedure

steps

JPM: Determine the shortest VPAP-2802 notification time
Conduct of Operations and the Agency(s) to be notified for a T.S. deviation per
10CFR50.54X &Y

S,D
SRO A2 G2.1.18 (3.8) Ability to make accurate, clear, concise logs,
records, status boards, and reports

JPM: Review and either approve or disapprove an APC Sheet
for local isolation of a Component Cooling Water Pump IAW

Equipment Control Station Drawings

S,N
SRO A3 G2.2.41 (3.9) Ability to obtain and interpret station electrical

and mechanical drawings (reference potential)

JPM: Determine if authorization should or should not be
given for two Operators selected for emergency exposure

o G2.3.14 (3.8) Knowledge of radiation or contamination
Radiation Control hazards that may arise during normal, abnormal, or
emergency conditions or activities, such as analysis and R, P
SRO A4 interpretation of radiation and activity readings as they
pertain to administrative, normal, abnormal, and emergency
procedures or to analysis and interpretation of coolant
activity, including comparison to emergency plan or
regulatory limits (SRO only)

JPM: Based on a loss of RHR, evaluate the given conditions
Emergency Plan and determine if any EALs apply

S,N
SRO A5 G2.4.41 (4.6) Knowledge of the emergency action level
thresholds and classifications (SRO only)
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Form 3.2-2 Control Room/In-Plant Systems Outline

Facility: North Anna Power Station Date of Examination: 06/06/2022 to 06/10/2022
Operating Test Number: 2022
Exam Level: RO (3 SRO-I (O SRO-U
System/JPM Title Type Code Safety
Function
Control Room Systems
a 001 Control Rod Drive System [001A2.24 (3.5/4.1)]
" JPM: Respond to a dropped rod and control RCS temperature IAW NS.E 1
1-AP-1.2
b 004 Chemical and Volume Control System [004A4.19 (3.6)]
' M, S 2
JPM: Shift from Excess Letdown to Normal Letdown IAW 1-OP-8.5
c 038 Steam Generator Tube Rupture [038EA1.04 (3.8)] JPM:
Depressurize the RCS using Auxiliary Spray in 1-ECA-3.3 D,S,E L 3
d 005 Residual Heat Removal System [005A4.01 (4.0)]
' M,S,E L A 4p
JPM: Restore RHR flow IAW 1-AP-11
e WEO5 Loss of Secondary Heat Sink [WE05EA1.20 (3.9)]
) M, S, E L A 4S
JPM: Establish feed flow using Main Condensate IAW 1-FR-H.1
f WEL11 Loss of Emergency Coolant Recirculation [WE11EA1.15 (3.8)]
: . . . . M,S,E, L, A, EN 5
JPM: Determine and establish Containment Spray requirements IAW
1-ECA-1.1
015 Nuclear Instrumentation System [015A4.04 (3.6)]
g. . M, S, A 7
JPM: Adjust PRNIs IAW 1-PT-24.1
h 075 Circulating Water System [075A4.09 (2.6)]
’ M, S E L A 8
JPM: Respond to CW flooding in the Turbine Building IAW 0-AP-39.1
In-Plant Systems
i 024 Emergency Boration [024AA2.02 (3.8/4.0)]
' P,E,A R 1
JPM: Locally Emergency Borate IAW 2-ES-0.1
i 055 Station Blackout [055EK3.02 (4.2)]
J- D,E 6
JPM: Perform U2 Turbine Building actions IAW 0-ECA-0.0
k 086 Fire Protection System [086A2.05 (4.0/3.8)]
' D,R,E 8
JPM: Align and control charging flow through the U1 BIT IAW 0-FCA-1
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Form 3.2-2 Control Room/In-Plant Systems Outline

Operating Test Number: 2022
Exam Level: (] RO SRO-I (O SRO-U

Facility: North Anna Power Station Date of Examination: 06/06/2022 to 06/10/2022

System/JPM Title Type Code Safety
Function
Control Room Systems
a.
N/A N/A N/A
b 004 Chemical and Volume Control System [004A4.19 (3.6)]
’ M, S 2
JPM: Shift from Excess Letdown to Normal Letdown IAW 1-OP-8.5
c 038 Steam Generator Tube Rupture [038EA1.04 (3.8)]
JPM: Depressurize the RCS using Auxiliary Spray in ECA-3.3 D,S,E L 3
d 005 Residual Heat Removal System [005A4.01 (4.0)]
' M,S,E L, A ap
JPM: Restore RHR flow IAW 1-AP-11
e WEQOS5 Loss of Secondary Heat Sink [WE05EA1.20 (3.9)]
. M,S,E, L, A 4S
JPM: Establish feed flow using Main Condensate IAW 1-FR-H.1
f WEI11 Loss of Emergency Coolant Recirculation [WE11EA1.15 (3.8)]
: . . . . M,S,E, L, A, EN 5
JPM: Determine and establish Containment Spray requirements IAW
1-ECA-1.1
015 Nuclear Instrumentation System [015A4.04 (3.6)]
g. . M, S, A 7
JPM: Adjust PRNIs IAW 1-PT-24.1
h 075 Circulating Water System [075A4.09 (2.6)]
: M,S,E, LA 8
JPM: Respond to CW flooding in the Turbine Building IAW 0-AP-39.1
In-Plant Systems
i 024 Emergency Boration [024AA2.02 (3.8/4.0)]
) P,E,A,R 1
JPM: Locally Emergency Borate IAW 2-ES-0.1
i 055 Station Blackout [055EK3.02 (4.2)]
). D,E 6
JPM: Perform U2 Turbine Building actions IAW 0-ECA-0.0
K 086 Fire Protection System [086A2.05 (4.0/3.8)]
) D,R,E 8
JPM: Align and control charging flow through the Ul BIT IAW 0-FCA-1

ES-3.2, Page 13 of 18




Form 3.2-2 Control Room/In-Plant Systems Outline

Facility: North Anna Power Station Date of Examination: 06/06/2022 to 06/10/2022
Operating Test Number: 2022
Exam Level: (] RO (3 SRO-I SRO-U
System/JPM Title Type Code Safety
Function
Control Room Systems
a.
N/A N/A N/A
b.
N/A N/A N/A
C. N/A N/A N/A
d. N/A N/A N/A
€. N/A N/A N/A
f WEI11 Loss of Emergency Coolant Recirculation [WE11EA1.15 (3.8)]
: . . . . M, S,E, L, A, EN 5
JPM: Determine and establish Containment Spray requirements IAW
1-ECA-1.1
015 Nuclear Instrumentation System [015A4.04 (3.6)]
. M, S 7
9 JPM: Adjust PRNIs IAW 1-PT-24.1
075 Circulating Water System [075A4.09 (2.6
h. 8 Y [ (26)] M,S,E, L, A 8
JPM: Respond to CW flooding in the Turbine Building IAW 0-AP-39.1
In-Plant Systems
i 024 Emergency Boration [024AA2.02 (3.8/4.0)]
) P,E,A,R 1
JPM: Locally Emergency Borate IAW 2-ES-0.1
i 055 Station Blackout [055EK3.02 (4.2)]
). D,E 6
JPM: Perform U2 Turbine Building actions IAW 0-ECA-0.0
k. N/A N/A N/A

ES-3.2, Page 13 of 18



Operating Test Review Worksheet Form ES2.3-3

Facility: North Anna Exam Date: 6/6/2022
1 2 3 | 4 5 6
. Attributes Job Content
Admin  JPMs ADMIN Topic LOD U/E/S Explanation
and K/A (1-5) I/IC Critical | Scope | Perf. | |
- Job
Cues Overlap Key ° Minutia Link
Focus Steps | (N/B) Std. in

Add to the cue after approve or disapprove
SRO Al G2.1.18 2 E completed 1LOG-20 “and identify if any required
actions” COmplete

Does not meet license level this could be a JPM
to have a second RO verify the correct addition.
Simply approving or disapproving the add does not
seem to rise to the level of SRO only. Also just by
SRO A2 G2.1.37 1 X u giving a SRO something to approve seems like
they would assume that they cannot approve it as
itis a JPM and they need to be able to find
something. Facility is swapping JPM to get an
SRO level JPM Complete

Does not meet license level this could be a JPM to
have a second RO verify the isolations. Simply
approving or disapproving the add does not seem
to rise to the level of SRO only. Also just by giving
SRO A3 Gz2.241 2 X U a SRO something to approve seems like they
would assume that they cannot approve itas itis a
JPM and they need to be able to find something.

Complete
Lets get the numbers something that is less
SRO A4 G2.3.14 2 E obvious. Make it so one can do it and the other

cannot.Complete

SRO A5 G2.4.41 2 S No comments prior to validation

RO Al G1.37 2 S No comments prior to validation

RO A2 G2.1.25 2 S No comments prior to validation

RO A3 G2.2.41 2 S No comments prior to validation

RO A4 G2.3.12 2 S No comments prior to validatioon

1
Simulator/In-Plant | safety Function
JPMs and K/A
No Alternate path, The cue for step 9 should be.
SIM A L 2 £ | and then concur with what they say. s
001A2.24 y

acceptable to or withdraw control rods to achieve
the 1.5 degrees we should let them and have itin
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Operating Test Review Worksheet

Form ES2.3-3

the guide. If it is not acceptable it would be a
failure of the jpm. Complete

2 Not alternate path, we can pre-brief this JPM. Is
SimB 004A4.19 step 5 critical if flow is less than 25 gpm will it not
’ isolate again due to temperature? Complete
No alternate path. Will need to see how the
SIM C 3 operator verify that < 300-degree delta t is
038EA1.04 maintained. If they fall outside of this parameter, is
it a failure? Complete
4p .
SIM D 005A4.01 Need to verify alternate path, Complete
Need to verify this is alternate path. If all the
failures are present when the JPM starts it is not
alternate path even if it uses an RNO column. A
SIME 4S failure needs to occur during the task given
WEO5EA1.20 requiring the applicant to identify the failure and
use an alternate procedure method to deal with the
issue. Alternate path did not exist facility is
modifying the JPM to get alternate path Complete
Need to verify alternate path during validation. A
5 failure needs to occur during the task given
SIM F requiring the applicant to identify the failure and
WEI1EAL15 use an alternate procedure method to deal with the
issue. Complete
SIMG 7 Not Alternate path, SAT pending validation
015A4.04 Complete
8 - . N
SIMH 075A4.09 Alternate Path, Sat once verified during validation
1 - ) _
PLANT | 024AA2.02 Alternate path, Sat once verified during validation
6 Not alternate path, Sat once verified during
PLANT J 055EK3.02 validation
2 Not Alternate path, Sat once verified during
PLANT K 086A2.05 validation
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3 Form 2.3-3

Instructions for Completing This Table:

Check or mark any item(s) requiring a comment and explain the issue in the space provided using the guide below.

1. Check each JPM for appropriate administrative topic requirements (COO, EC, Rad, and EP) or safety function requirements and corresponding K/A. Mark in column 1.
(ES-301, D.3 and D.4)

Determine the level of difficulty (LOD) using an established 1-5 rating scale. Levels 1 and 5 represent an inappropriate (low or high) discriminatory level for the license
that is being tested. Mark in column 2 (Appendix D, C.1.f)

3. Incolumn 3, “Attributes,” check the appropriate box when an attribute is not met:

0 The initial conditions and/or initiating cue is clear to ensure the operator understands the task and how to begin. (Appendix C, B.4)

0O The JPM contains appropriate cues that clearly indicate when they should be provided to the examinee. Cues are objective and not leading. (Appendix C, D.1)
O  All critical steps (elements) are properly identified.

0 The scope of the task is not too narrow (N) or too broad (B).

0O Excessive overlap does not occur with other parts of the operating test or written examination. (ES-301, D.1.a, and ES-301, D.2.a)

0

The task performance standard clearly describes the expected outcome (i.e., end state). Each performance step identifies a standard for successful
completion of the step.

O Avalid marked up key was provided (e.g., graph interpretation, initialed steps for handouts).
4. For column 4, “Job Content,” check the appropriate box if the job content flaw does not meet the following elements:
O Topics are linked to the job content (e.g., not a disguised task, task required in real job).
O The JPM has meaningful performance requirements that will provide a legitimate basis for evaluating the applicant's understanding and ability to safely
operate the plant. (ES-301, D.2.c)

5. Based on the reviewer’s judgment, is the JPM as written (U)nacceptable (requiring repair or replacement), in need of (E)nhancement, or (S)atisfactory? Mark the answer
in column 5.

6. Incolumn 6, provide a brief description of any (U)nacceptable or (E)nhancement rating from column 5.

Save initial review comments and detail subsequent comment resolution so that each exam-bound JPM is marked by a (S)atisfactory resolution on this form.
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Form 2.3-3

Facility: North Anna

Scenario:

Exam Date: 6/6/2022

1

Event

1. charging
pump swap

2

Realism/Cred.

3

Required
Actions

4

Verifiable
actions

LOD

6

TS

7

CTs

8

Scen.
Overlap

X

10

Explanation

normal evolution,

2. IMS-PT-
1447 fail low

Instrument failure

3. main
turbine
bearing
degrades

Action to trip the main turbine and reactor actually occur during event 5.

4. 1CH-
MOV-1115C
closed gas
binding

CT bounding conditions should be prior to the need for charging
required in event 7.

5.
transformer
temp>90

Basically, ramping the unit down to 780 MW. When turbine bearing
gets bad enough to warrant a reactor trip.

6. Control
rods fail to
insert on trip

Need to verify critical task during validation

7. MSLB
due to
seismic
event

Sat pending on site validation

7a. 1-FW-
MOV-150B
fails to close
automatically

Sat pending on site validation

8. Manually
actuate
Phase A
isolation

Sat pending on site validation
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5 Form 2.3-3
Facility: North Anna Scenario: 2 Exam Date: 6/6/2022
1 2 3 4 5 6 7 8 9 10
Event Realism/Cred. Req_uired Verif_iable LOD TS CTs Scen. U/E/S Explanation
Actions actions Overlap

Plc‘)WRG?IS'e S Reactivity event, Sat once validated
2. Sheered
Shaft 1 BC- S
P-1A Sat once validated
3. 1-HV- X S
AC-6 trips No verifiable actions for RO TS only event.
4, 2SW-P-
1A OC trip X X S Sat once validated
5. 1-RC-
PCV-1455A X S
fails open Sat once validated
6. Restore
power to 1J, X S
EDG failure Not sure this is critical. Need to validate.
7.SGTR C X s Sat once validated. May want to shore up the bounding conditions
SIG during prep week.
7a. Sl fails Need for Sl based on a SGTR. Need to ensure that Sl is required to
to auto S prevent loosing a safety function for the CT and would like to the have a
actuate more concrete bounding criteria.
7b. 1SIP-
1B fails to
start X X
automatically If you already have o train it the other critical?

2 3 3 0
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Form 2.3-3

Facility:

North Anna

Scenario:

Exam Date: 6/6/2022

1

Event

1. Transfer
bus

2

Realism/Cred.

3

Required
Actions

4

Verifiable
actions

LOD

TS

7

CTs

8

Scen.
Overlap

U/E/S

10

Explanation

Sat pending validation

2. 1-EG-
RV-
602HB
lifts

No RO verifiable actions TS only event, Sat pending validation

3. 1-
CC-P-1A
trips

Sat pending Validation

4, 1-
CH-PT-
1145
fails low

TS will possibly be evaluated post scenario, Sat pending validation

5. 1-
CH-
HCV-
1201
fails to
open

Sat pending validation,

6.
LBLOCA

Rx trip IMA are these the verifiable actions associated with this or is ti
something else as you are taking credit for the SI stuff for other
malfunctions.

6a. 1-
SI-MOV-
1867A
fails
open

Criteria for CT-1? It would be helpful if in the write up it shows how the
CT meets the criteria of the NUREG.

6b. 1-
CH-P-1B
fails to
start

Do we have a better value for the critical task, need to verify during
validation week.
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7 Form 2.3-3

Need to have a real bounding criteria for CT-2 why is securing the

7. 1-
RS-E-1A X redundant recirc pumps prior to completion to CT-2 required? This
tube leak needs to be evaluated during prep week.

General comments for all CT’s need to include why the CT is a CT per the NUREG in the write up. If at all possible need to have a
parameter for the bounding criteria for all CT’s very much preferred not to be prior to transition. Should be prior to lockout of only available
source of power so it does not occur. Or prior to putting water in the steam lines as the condition is not analyzed. Have hard parameters

that are observable in the simulator.
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8 Form 2.3-3

Instructions for Completing This Table:
1 Use this table for each scenario for evaluation.
2 Check this box if the events are not related (e.g., seismic event followed by a pipe rupture) OR if the events do not obey the laws of physics and thermodynamics.
3,4 Incolumns 3 and 4, check the box if there is no verifiable or required action, as applicable. Examples of required actions are as follows: (ES-301, D.5f)
e Opening, closing, and throttling valves
e starting and stopping equipment
e raising and lowering level, flow, and pressure
e Making decisions and giving directions
e acknowledging or verifying key alarms and automatic actions (Uncomplicated events that require no operator action beyond this
should not be included on the operating test unless they are necessary to set the stage for subsequent events. (Appendix D, B.3).)
Check this box if the level of difficulty is not appropriate.
Check this box if the event has a TS.

Check this box if the event has a critical task (CT). If the same CT covers more than one event, check the event where the CT started only.

Check this box if the event overlaps with another event on any of the last two NRC examinations. (Appendix D, C.1.f)
Based on the reviewer’s judgment, is the event as written (U)nacceptable (requiring repair or replacement), in need of (E)nhancement, or (S)atisfactory? Mark the answer
in column 9.

10 Record any explanations of the events here.

©O©oo~N O O

In the shaded boxes, sum the number of check marks in each column.

. In column 1, sum the number of events.

. In columns 2—4, record the total number of check marks for each column.

« Incolumn 5, based on the reviewer's judgement, place a checkmark only if the scenario's LOD is not appropriate.

. In column 6, TS are required to be = 2 for each scenario. (ES-301, D.5.d)

e Incolumn 7, preidentified CTs should be = 2 for each scenario. (Appendix D; ES-301, D.5.d; ES-301-4)

e Incolumn 8, record the number of events not used on the two previous NRC initial licensing exams. A scenario is considered
unsatisfactory if there is < 2 new events. (ES-301, D.5.b; Appendix D, C.1.f)

. In column 9, record whether the scenario as written (U)nacceptable, in need of (E)nhancement, or (S)atisfactory from column 11 of the simulator
scenario table.
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9 Form 2.3-3

Facility: Exam Date:
1 2 3 4 5 6 7 8 11
Scenario % Unsat. Explanation
Event Events TS TS CT CT Scenario UIE/S p
Totals Unsat. Total Unsat. * Total * Unsat.
Elements
1 9 0 2 0 3 0 0 S
2 9 0 2 0 3 0 0 S
3 9 0 3 0 2 0 0 S

Instructions for Completing This Table:
Check or mark any item(s) requiring comment and explain the issue in the space provided.
1,3,5 For each simulator scenario, enter the total number of events (column 1), TS entries/actions (column 3), and CTs (column 5).

This number should match the respective scenario from the event-based scenario tables (the sum from columns 1, 6, and 7, respectively).

2,4,6 For each simulator scenario, evaluate each event, TS, and CT as (S)atisfactory, (E)nhance, or (U)nsatisfactory based on the following criteria:

a. Events. Each eventis described on a Form ES-D-2, including all switch manipulations, pertinent alarms, and verifiable actions. Event actions are balanced
between at-the-controls and balance-of-plant applicants during the scenario. All event-related attributes on Form ES-301-4 are met. Enter the total number of
unsatisfactory events in column 2.

b. TS. A scenario includes at least two TS entries/actions across at least two different events. TS entries and actions are detailed on Form ES-D-2. Enter
the total number of unsatisfactory TS entries/actions in column 4. (ES-301, D.5d)

c. CT. Check that a scenario includes at least two preidentified CTs. This criterion is a target quantitative attribute, not an absolute minimum requirement. Check
that each CT is explicitly bounded on Form ES-D-2 with measurable performance standards (see Appendix D). Enter the total number of unsatisfactory CTs in

column 6.
, _ 2+4+6
7 In column 7, calculate the percentage of unsatisfactory scenario elements: (m) 100%
8 If the value in column 7 is > 20%, mark the scenario as (U)nsatisfactory in column 8. If column 7 is £ 20%, annotate with (E)nhancement or (S)atisfactory.
9 In column 9, explain each unsatisfactory event, TS, and CT. Editorial comments can also be added here.

Save initial review comments and detail subsequent comment resolution so that each exam-bound scenario is marked by a (S)atisfactory resolution on this form.
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ES-301 10 Form ES-301-7
Site name: Exam Date:
OPERATING TEST TOTALS
Total | Total Total % .
Total Unsat. Edits Sat. Unsat. Explanation
Admin.
IPMs 9 2 2 5 22.2
Sim./In-Plant
IPMs 10 0 4 6 0
Scenarios 3 0 3 0 0
Op. Test 0
Totals: 9.5%

Instructions for Completing This Table:

Update data for this table from quality reviews and totals in the previous tables and then calculate the percentage of
total items that are unsatisfactory and give an explanation in the space provided.

1.

Enter the total number of items submitted for the operating test in the “Total” column. For example, if

nine administrative JPMs were submitted, enter “9” in the “Total” items column for administrative JPMs.

For scenarios, enter the total number of simulator scenarios.

Enter the total number of (U)nsatisfactory JPMs and scenarios from the two JPMs column 5 and
simulator scenarios column 8 in the previous tables. Provide an explanation in the space provided.

Enter totals for (E)nhancements needed and (S)atisfactory JPMs and scenarios from the previous
tables. This task is for tracking only.

Total each column and enter the amounts in the “Op. Test Totals” row.

Calculate the percentage of the operating test that is (U)nsatisfactory (Op. Test Total Unsat.)/(Op. Test
Total) and place this value in the bolded “% Unsat.” cell.

Refer to ES-501, E.3.a, to rate the overall operating test as follows:

. satisfactory, if the “Op. Test Total” “% Unsat.” is < 20%

. unsatisfactory, if “Op. Test Total” “% Unsat.” is > 20%

Update this table and the tables above with post-exam changes if the “as-administered” operating test

required content changes, including the following:

. The JPM performance standards were incorrect.

. The administrative JPM tasks/keys were incorrect.

. CTs were incorrect in the scenarios (not including postscenario critical tasks defined in
Appendix D).

. The EOP strategy was incorrect in a scenario(s).

o TS entries/actions were determined to be incorrect in a scenario(s).

See attached pages for post validation coments.

Rev. 11



ES-301 11 Form ES-301-7
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Form 4.1-PWR Pressurized-Water Reactor Examination Outline

Facility: North Anna RO Outline Date of Exam: June 15, 2022
RO K/A Category Points SRO-Only Points
Tier Group
K1|K2|K3| K4 |K5|K6|A1|A2|A3| A4 | G | Total A2 G Total
1 1 3123 314 3 18
Emergency
and 2 1212 ~na |V na [T s
Abnormal
Plant .
Evolutions Tier 4 (4|5 415 4 26
Totals
1 2121213 (3|313|2[2|13 |3 28
2.
Plant 2 1ttt {1t (1{1j0(1{1 (0| 9
Systems
Tier 3|13(3|4 (414 1412|343
37
Totals
3. CO EC RC EM CO [EC|RC|EM
Generic 5
KnOWIedge 2 2 1 1
and Abilities
Categories
Reactor Theory Thermodynamics
4. Th
eory 3 3 6

Notes: CO = Conduct of Operations; EC = Equipment Control; RC = Radiation Control;
EM = Emergency Procedures/Plan

* These systems/evolutions may be eliminated from the sample when Revision 2
of the K/A catalog is used to develop the sample plan

bl These systems/evolutions are only included as part of the sample (as applicable
to the facility) when Revision 2 of the K/A catalog is used to develop the sample
plan






Form 4.1-PWR PWR Examination Outline Page 2
Emergency and Abnormal Plant Evolutions—Tier 1/Group 1 (RO/SRO)
E/APE # / Name K/A Topic(s) IR #
000007 (EPE 7; BW E02&E10; CE E02) EA1.02: Ability to operate and/or monitor the
Reactor Trip, Stabilization, Recovery following as they apply to a Reactor Trip:
MFW system
(CFR: 41.7/45.5/45.6)
000008 (APE 8) Pressurizer Vapor Space
Accident
40 2
000009 (EPE 9) Small-Break LOCA EA2.01: Ability to determine and/or interpret the
following as they apply to a Small-Break LOCA:
IActions to be taken, based on RCS temperature and
pressure, saturated, and superheated
(CFR: 43.5/45.13)
41 B3
000011 (EPE 11) Large-Break LOCA 2.1.28
Knowledge of the purpose and function of major
system components and controls
(CFR: 41.7)
3.3 |4
000015 (APE 15) Reactor Coolant Pump IAK1.06: Knowledge of the operational implications
Malfunctions land/or cause and effect relationships of the following
as they apply to Reactor Coolant Pump
Malfunctions: RCP flywheel
(CFR: 41.8/41.10/45.3)
000022 (APE 22) Loss of Reactor Coolant IAA2.03: Ability to determine and/or interpret the 35 P
Makeup following as they apply to Loss of Reactor Coolant
Makeup: Failures of flow control valve or controller
(CFR: 43.5/45.13)
000025 (APE 25) Loss of Residual Heat IAK3.05: Knowledge of the reasons for the following 8 P
Removal System responses and/or actions as they apply to the Loss
of the Residual Heat Removal System: Isolating
containment
(CFR:41.5/41.10/45.6 / 45.13)
000026 (APE 26) Loss of Component IAA1.06: Ability to operate and/or monitor the sy
Cooling Water following as they apply to Loss of Component
Cooling Water: Control of flow rates to components
cooled by the CCWS
(CFR: 41.5/41.7 / 45.5 to 45.8)
000027 (APE 27) Pressurizer Pressure IAA2.09: Ability to determine and/or interpret the to B
Control System Malfunction following as they apply to a Pressurizer Pressure
Control System Malfunction: Reactor Power
(CFR: 43.5/45.13)
4.4 19
000029 (EPE 29) Anticipated Transient 2.1.7
Without Scram
IAbility to evaluate plant performance and make
operational judgments based on operating
characteristics, reactor behavior, and instrument
interpretation
(CFR: 41.5/43.5/45.12/45.13)
000038 (EPE 38) Steam Generator Tube EK1.10: Knowledge of the operational implications 56 [10
Rupture and/or cause and effect relationships of the following
as they apply to a Steam Generator Tube Rupture:
Nitrogen-16 detector behavior after a trip or during
plant shutdown
(CFR: 41.5/41.7/45.7/45.8/45.9)
3.8 [11

000040 (APE 40; BW EO05; CE EO05; W E12)
Steam Line Rupture—Excessive Heat
Transfer

IAK2.20: Knowledge of the relationship between a
Steam line Rupture and the following systems or
components: AFW system

(CFR: 41.7 / 45.7)




000054 (APE 54; CE E06) Loss of Main IAK3.07: Knowledge of the reasons for the following 59 (12
Feedwater responses and/or actions as they apply to Loss of
Main Feedwater: Feeding a hot, dry S/G
(CFR: 41.5,41.10/45.6 / 45.13)
000055 (EPE 55) Station Blackout
000056 (APE 56) Loss of Offsite Power
000057 (APE 57) Loss of Vital AC IAA1.07: Ability to operate and/or monitor the o713
Instrument Bus following as they apply to Loss of Vital AC Electrical
Instrument Bus: Interlocks in effect on loss of AC
vital electrical instrument bus that must be bypassed
to restore normal equipment operation
(CFR: 41.7 /45.5/ 45.6)
4.0 |14
000058 (APE 58) Loss of DC Power IAA2.03: Ability to determine and/or interpret the
following as they apply to Loss of DC Power: Impact
on ability to operate and monitor plant systems
(CFR: 43.5/45.13)
. 4.6 |15
000062 (APE 62) Loss of Service Water 2.1.20
IAbility to interpret and execute procedure steps
(CFR: 41.10/43.5/45.12)
3.7 [16
000065 (APE 65) Loss of Instrument Air IAK1.03: Knowledge of the operational implications
and/or cause and effect relationships of the following
as they apply to Loss of Instrument Air: Failure
modes of air-operated equipment
(CFR: 41.8/41.10/45.3)
000077 (APE 77) Generator Voltage and
Electric Grid Disturbances
. . 4.0 |17
(W E04) LOCA Outside Containment EK2.05: Knowledge of the relationship between
LOCA Outside Containment and the following
systems or components: RCS leakage paths to
outside containment
(CFR:41.7/41.8/45.2/45.4)
(W E11) Loss of Emergency Coolant
Recirculation
(BW EO04; W EO05) Inadequate Heat EK3.05: Knowledge of the reasons for the following 4.1 118
Transfer—Loss of Secondary Heat Sink responses and/or actions as they apply to Loss of
Secondary Heat Sink: Checking for RCS bleed and
feed criteria
(CFR:41.5/41.10/45.6 / 45.13)
K/A Category Totals: Group Point Total: 18




Form 4.1-PWR PWR Examination Outline Page 3
Emergency and Abnormal Plant Evolutions—Tier 1/Group 2 (RO/SRO)
E/APE # / Name K1 |[K2[K3[A1|A2]|G K/A Topic(s) IR
000001 (APE 1) Continuous Rod Withdrawal X IAK3.03: Knowledge of the 4.3 |19
reasons for the following
responses and/or actions as they
apply to Continuous Rod
\Withdrawal: Tripping the Reactor
(CFR: 41.5/41.10/45.6 / 45.13)
000003 (APE 3) Dropped Control Rod X 2222 4.0 20
Knowledge of limiting conditions
for operation and safety limits
(CFR:41.5/43.2/45.2)
000005 (APE 5) Inoperable/Stuck Control Rod
000024 (APE 24) Emergency Boration X IAA1.05: Ability to operate and/or [3-3 21
monitor the following as they apply
to Emergency Boration: Letdown
system
(CFR: 41.7 / 45.5/ 45.6)
000028 (APE 28) Pressurizer Level Control X IAA2.11: Ability to determine 4.0 22
Malfunction land/or interpret the following as
they apply to a Pressurizer Level
Control Malfunction: Leak in PZR
(CFR: 43.5/45.13)
000032 (APE 32) Loss of Source Range Nuclear X IAK2.01: Knowledge of the 32 23
Instrumentation relationship between Loss of
Source Range Nuclear
Instrumentation and the following
systems or components: Power
supplies
(CFR: 41.7,45.7)
000033 (APE 33) Loss of Intermediate Range Nuclear
Instrumentation
000036 (APE 36; BW/A08) Fuel Handling Incidents
000037 (APE 37) Steam Generator Tube Leak X IAK2.13: Knowledge of the 33 P4
relationship between a Steam
Generator Tube Leak and the
following systems or components:
MFW system
(CFR: 41.7/45.7)
000051 (APE 51) Loss of Condenser Vacuum
000059 (APE 59) Accidental Liquid Radwaste Release
000060 (APE 60) Accidental Gaseous Radwaste Release
000061 (APE 61) Area Radiation Monitoring System Alarms
000067 (APE 67) Plant Fire On Site
000068 (APE 68; BW A06) Control Room Evacuation
000069 (APE 69; W E14) Loss of Containment Integrity
000074 (EPE 74; W E06 & E07) Inadequate Core Cooling (X EK1.10: Knowledge of the 3.9 5
loperational implications and/or
cause and effect relationships of
the following as they apply to
Degraded Core Cooling: Potential
for red path on core cooling after
stopping all RCPs
(CFR:41.5/41.7/45.7/ 45.8)
000076 (APE 76) High Reactor Coolant Activity
000078 (APE 78*) RCS Leak
(W EO01 & E02) Rediagnosis & S| Termination




(W E13) Steam Generator Overpressure

(W E15) Containment Flooding

(W E16) High Containment Radiation

EK3.06: Knowledge of the
reasons for the following
responses and/or actions as they
apply to High Containment
Radiation: Placing containment
atmosphere filtration system in
service

(CFR: 41.5/41.10/45.6 / 45.13)

3.3

27

(BW A01) Plant Runback

(BW A02 & A03) Loss of NNI-X/Y

(BW A04) Turbine Trip

(BW A05) Emergency Diesel Actuation

(BW A07) Flooding

)
)
)
)

(BW EO03) Inadequate Subcooling Margin

(BW EO08; W E03) LOCA Cooldown—Depressurization

(BW EQ9; CE A13**; W E09 & E10) Natural Circulation

(BW E13 & E14) EOP Rules and Enclosures

(CE A11**; W E08) RCS Overcooling—Pressurized Thermal

Shock

(CE A16) Excess RCS Leakage

(CE E09) Functional Recovery

(CE E13*) Loss of Forced Circulation/LOOP/Blackout

K/A Category Point Totals:

Group Point Total:




Form 4.1-PWR PWR Examination Outline Page 4
Plant Systems—Tier 2/Group 1 (RO/SRO)
System # / Name K1[K2|K3[K4|K5[K6|A1[A2|A3[A4]|G K/A Topic(s) IR
X 3.2 [28
003 (SF4P RCP) Reactor Coolant IA4.03: Ability to manually operate and/or
Pump monitor in the control room: RCP lift oil pump
land lube oil pump motor controls
(CFR: 41.7 / 45.5 to 45.8)
X 3.9 [29
004 (SF1; SF2 CVCS) Chemical and 2.2.39
Volume Control
Knowledge of less than or equal to 1 hour TS
laction statements (does not include action
statements of 1 hour or less that follow the
lexpiration of a completion time for a TS
condition for which an action statement has
lalready been entered)
(CFR:41.7/41.10/43.2/45.13)
4.4 30
005 (SF4P RHR) Residual Heat K1.06: Knowledge of the physical connections
Removal and/or cause and effect relationships between
the Residual Heat Removal System and the
following systems: ECCS
(CFR: 41.2t0 41.9/45.7 / 45.8)
X 32 31
006 (SF2; SF3 ECCS) Emergency K2.02: Knowledge of electrical power supplies
Core Cooling to the following: Valve operators for safety
injection tanks
(CFR: 41.7)
X 3.9 [32
006 (SF2; SF3 ECCS) Emergency K6.02: Knowledge of the effect of the following
Core Cooling plant conditions, system malfunctions, or
component malfunctions on the Emergency
Core Cooling System: Safety injection tanks
(CFR: 41.7 /45.7)
X 3.4 [33
007 (SF5 PRTS) Pressurizer K3.01: Knowledge of the effect that a loss or
Relief/Quench Tank malfunction of the Pressurizer Relief
Tank/Quench Tank System will have on the
following systems or system parameters:
Containment
(CFR: 41.7 and 41.9)
X 3.5 [34
008 (SF8 CCW) Component Cooling K4.09: Knowledge of Component Cooling
Water \Water System design features and/or interlocks
that provide for the following: The “standby”
feature for the CCW pumps
(CFR: 41.7)
X 3.9 [35
010 (SF3 PZR PCS) Pressurizer K5.04: Knowledge of the operational
Pressure Control implications or cause and effect relationships of
the following concepts as they apply to the
Pressurizer Pressure Control System: Effects
of temperature change during solid operation
(CFR: 41.5/45.7)
X 4.0 36
010 (SF3 PZR PCS) Pressurizer 2.4.21
Pressure Control
Knowledge of the parameters and logic used to
assess the status of emergency operating
procedures critical safety functions or shutdown
critical safety functions
(CFR: 41.7/43.5/45.12)
X 3.7 [37
012 (SF7 RPS) Reactor Protection IA1.02: Ability to predict and/or monitor changes
in parameters associated with operation of the
Reactor Protection System, including:
RPS/ESFAS testing one or more trains in test
(CFR: 41.5/45.5)




012 (SF7 RPS) Reactor Protection

IA4.07: Ability to manually operate and/or
monitor in the control room: M/G set breakers
(CFR: 41.7 / 45.5 t0 45.8)

3.8

38

013 (SF2 ESFAS) Engineered
Safety Features Actuation

IA1.06: Ability to predict and/or monitor changes
in parameters associated with operation of the
Engineered Safety Features Actuation System,
including: RWST level

(CFR: 41.31041.7 / 45.5)

3.8

39

022 (SF5 CCS) Containment Cooling

IA2.01: Ability to (a) predict the impacts of the
following on the Containment Cooling System
and (b) based on those predictions, use
procedures to correct, control, or mitigate the
consequences of those abnormal operations:
ICCS component malfunction

(CFR: 41.5/43.5/45.3/45.13)

3.7

40

025 (SF5 ICE) Ice Condenser

026 (SF5 CSS) Containment Spray

K5.03: Knowledge of the operational
implications or cause and effect relationships of
the following concepts as they apply to the
Containment Spray System: Stratification of
liquids: concentrated sodiuim hydroxide solution
has a higher specific gravity than weak boric
lacid solution; therefore, the two solutions must
be vigorously mixed to make an effective spray
(CFR: 41.5/45.7)

2.5

41

026 (SF5 CSS) Containment Spray

K4.07: Knowledge of Containment Spray
System design features and/or interlocks that
provide for the following: Adequate level in
containment sump for suction

(CFR: 41.7)

3.8

42

039 (SF4S MSS) Main and Reheat
Steam

2.4.34

Knowledge of RO responsibilities outside the
main control room during an emergency
(CFR:41.10/43.5/45.13)

4.2

43

059 (SF4S MFW) Main Feedwater

K1.08: Knowledge of the physical connections
land/or cause and effect relationships between

the Main Feedwater System and the following

systems: Heater drains

(CFR: 41.2t0 41.9/45.7 / 45.8) 3.0

3.0

44

061 (SF4S AFW)
Auxiliary/Emergency Feedwater

K2.01: Knowledge of electrical power supplies
to the following: AFW system power-operated
valves

(CFR: 41.7)

3.6

45

061 (SF4S AFW)
Auxiliary/Emergency Feedwater

K6.08: Knowledge of the effect of the following
plant conditions, system malfunctions, or
component malfunctions on the
IAuxiliary/Emergency Feedwater System:
Bearing oil supply for turbine-driven pumps
(CFR: 41.7 / 45.5 to 45.8)

2.8

46

062 (SF6 ED AC) AC Electrical
Distribution

K3.07: Knowledge of the effect that a loss or
malfunction of the AC Electrical Distribution
System will have on the following systems or
system parameters: Non-Class 1E AC
distribution system

(CFR: 41.7/ 45.6)

3.2

47




063 (SF6 ED DC) DC Electrical
Distribution

K4.02: Knowledge of DC Electrical Distribution
System design features and/or interlocks that
provide for the following: Breaker interlocks,
permissives, bypasses, and cross-ties

(CFR: 41.7)

3.5

48

064 (SF6 EDG) Emergency Diesel
Generator

K5.05: Knowledge of the operational
implications or cause and effect relationships of
the following concepts as they apply to the
Emergency Diesel Generators: Parallel
operation of EDGs

(CFR: 41.5/45.7)

3.9

49

064 (SF6 EDG) Emergency Diesel
Generator

IA3.05: Ability to monitor automatic features of
the Emergency Diesel Generators, including:
Frequency and voltage control in parallel
loperation

(CFR: 41.7 / 45.5)

3.8

50

073 (SF7 PRM) Process Radiation
Monitoring

K6.01: Knowledge of the effect of the following
plant conditions, system malfunctions, or
component malfunctions on the Process
Radiation Monitoring System: PRM component
failures

(CFR: 41.7 / 8-9)

3.2

51

076 (SF4S SW) Service Water

IA1.05: Ability to predict and/or monitor changes
in parameters associated with operation of the
Service Water System, including: SW
temperature at CCW heat exchanger outlet
(CFR: 41.5/45.5)

3.4

52

076 (SF4S SW) Service Water

IA4.02: Ability to manually operate and/or
monitor in the control room: SWS valves

(CFR: 41.7 / 45.5 t0 45.8)

3.7

53

078 (SF8 IAS) Instrument Air

IA2.01: Ability to (a) predict the impacts of the
following on the Instrument Air System and (b)
based on those predictions, use procedures to
correct, control, or mitigate the consequences of|
those abnormal operations: Air dryer and filter
malfunctions

(CFR: 41.5/43.5/45.3/45.13)

3.3

54

103 (SF5 CNT) Containment

IA3.01: Ability to monitor automatic features of
the Containment System, including:
Containment isolation

(CFR: 41.7 / 45.5)

4.2

55

053 (SF1; SF4P ICS*) Integrated
Control

K/A Category Point Totals:

Group Point Total:

28




Form 4.1-PWR PWR Examination Outline Page 5
Plant Systems—Tier 2/Group 2 (RO/SRO)
System # / Name K1|K2|K3|K4|K5|K6|A1|A2|A3|A4| G K/A Topic(s) IR | #
001 (SF1 CRDS) Control Rod Drive
002 (SF2; SF4P RCS) Reactor
Coolant
011 (SF2 PZR LCS)
Pressurizer Level Control
014 (SF1 RPI) Rod X K6.06: Knowledge of the effect of the 3.4 156
Position Indication following plant conditions, system
malfunctions, or component malfunctions on
the Rod Position Indication System: Group
demand position indication
(CFR:41.6/41.7 /45.7)
015 (SF7 NI) Nuclear X K1.08: Knowledge of the physical connections34  [87
Instrumentation land/or cause and effect relationships between
the Nuclear Instrumentation System and the
following systems: RCS
(CFR: 41.2t0 41.9/45.7 / 45.8)
016 (SF7 NNI) Nonnuclear X K4.01: Knowledge of Nonnuclear 3.0 58
Instrumentation Instrumentation System design features
land/or interlocks that provide for the following:
Reading of NNI system channel values
outside control room
(CFR: 41.7)
017 (SF7 ITM) In-Core
Temperature Monitor
027 (SF5 CIRS) Containment
lodine Removal
028 (SF5 HRPS) Hydrogen
Recombiner and Purge Control
029 (SF8 CPS) Containment Purge
033 (SF8 SFPCS) Spent Fuel
Pool Cooling
034 (SF8 FHS) Fuel
Handling Equipment
035 (SF 4P SG) Steam Generator
041 (SF4S SDS) Steam
Dump/Turbine Bypass Control
045 (SF 4S MT/G) Main X A4.05: Ability to manually operate and/or -3 60
Turbine Generator monitor in the control room: Electrical (MT/G)
land steam system adjustments
(CFR: 41.7 / 45.5 to 45.8)
055 (SF4S CARS) Condenser
Air Removal
056 (SF4S CDS) Condensate X IA1.06: Ability to predict and/or monitor 2.7 1
changes in parameters associated with
operation of the Condensate System,
including: Heater parameters (temperature,
pressure, flow, and level)
(CFR: 41.5/45.5)
068 (SF9 LRS) Liquid Radwaste
X 3.3 62

071 (SF9 WGS) Waste
Gas Disposal

K5.07: Knowledge of the operational
implications or cause and effect relationships
of the following concepts as they apply to the
\Waste Gas Disposal System: Sampling

loxygen, hydrogen, and nitrogen




concentrations in WGS decay tank; knowledge|
of limits
(CFR:41.5/45.8/45.9)

072 (SF7 ARM) Area
Radiation Monitoring

075 (SF8 CW) Circulating Water

K2.01: Knowledge of electrical power supplies|
to the following: Circulating water pumps
(CFR: 41.7)

N

63

079 (SF8 SAS*™) Station Air

086 (SF8 FP) Fire Protection

K3.01: Knowledge of the effect that a loss or
malfunction of the Fire Protection System will
have on the following systems or system
parameters: Contingency capability for safe
shutdown

(CFR: 41.7 / 45.6)

64

050 (SF 9 CRV*) Control
Room Ventilation

IA2.02: Ability to (a) predict the impacts of the
following on the Control Room Ventilation and
(b) based on those predictions, use
procedures to correct, control, or mitigate the
consequences of those abnormal operations:
Extreme environmental conditions (fire, toxic
gas, smoke, and radiation)

(CFR: 41.5/43.5/45.6)

w

65

K/A Category Point Totals:

Group Point Total:




Form 4.1-COMMON Common Examination Outline

Facility: North Anna

Date of Exam: June 15, 2022

Generic Knowledge and Abilities—Tier 3 (RO/SRO)

. RO SRO-Only
Category K/IA # Topic R Z R m
2.1.14 | Knowledge of criteria or conditions that require 3.1 | 66
plantwide announcements, such as pump starts,
reactor trips, and mode changes.
CFR:41.10/43.5/45.12
1. 214 Knowledge of individual licensed operator 3.3 | 67
Conduct of responsibilities related to shift staffing, such as
Operations medical requirements, “no-solo” operation, and
maintenance of active license status, 10 CFR
Part 55.
CFR:41.10/43.2
Subtotal N/A | 2 N/A
226 Knowledge of the process for making changes to 3.0 68
procedures.
2. CFR: 41.10/45.13
Equipment 2213 ) 41 | 69
Control Knowledge of tagging and clearance procedures.
CFR:41.10/45.13
Subtotal N/A | 2 N/A
2.3.5 Ability to use RMSs, such as fixed radiation 29 |70
monitors and alarms or personnel monitoring
3. equipment.
Radiation Control
CFR:41.11/41.12/43.4/45.9
Subtotal N/A | 1 N/A
4. 2.4.25 | Knowledge of fire protection procedures. 33 | 74
Emergency
Procedures/ CFR: 41.10/43.5/45.13
Plan Subtotal N/A | 1 N/A
Tier 3 Point Total 6 7
Theory—Tier 4 (RO)
Cat KIA # Topi RO
atego opic
gory p R 7
6 192001 Neutrons:
K1.02 2.5 26
Define prompt and delayed neutrons
Reactor Theory 6 192003 Reactor Kinetics and Neutron Sources:
K1.08 29 59
Explain the prompt critical, prompt jump, and prompt '
drop




6 192004 Reactivity Coefficients:
Describe the effect on boron reactivity worth from
changes in the following: 29
: 71
K1.15
-- moderator temperature
Subtotal N/A 3
6 193003 Steam:
K1.02 25 72
Describe effects of pressure and temperature on '
density or specific volume of a liquid
6 193004 Thermodynamic Processes:
Throttling and the Throttling Process:
K1.15 28 73
Thermodynamics Determine the exit conditions for a throttling '
process based on the use of steam and/or water
6 193007 Heat Transfer:
K1.08 34
Calculate core thermal power using a simplified heat ' 75
balance
Subtotal N/A 3
Tier 4 Point Total 6




Form 4.1-PWR Pressurized-Water Reactor Examination Outline

Facility: North Anna SRO outline Date of Exam: June 15, 2022
RO K/A Category Points SRO-Only Points
Tier Group
K1|K2|K3| K4 |K5|K6|A1|A2|A3| A4 | G | Total A2 G Total
1 1 18 3 3 6
Emergency ) )
and
2 N/A N/A 8 4
Abnormal
Plant )
Evolutions Tier 26 5 S 10
Totals
1 28 3 2 5
2.
Plant 2 9 1 1 1 3
Systems
Tier 5 3
Totals < 8
3. CO EC RC EM CO |[EC|RC|EM
Generic 5 .
Knowledge
and Abilities 2121112
Categories
Reactor Theory Thermodynamics
4. Theory 6

Notes: CO = Conduct of Operations; EC = Equipment Control; RC = Radiation Control
EM = Emergency Procedures/Plan
* These systems/evolutions may be eliminated from the sample when Revision 2
of the K/A catalog is used to develop the sample plan

bl These systems/evolutions are only included as part of the sample (as applicable
to the facility) when Revision 2 of the K/A catalog is used to develop the sample
plan






Form 4.1-PWR PWR Examination Outline Page 2
Emergency and Abnormal Plant Evolutions—Tier 1/Group 1 (RO/SRO)
E/APE # / Name KI|K2|K3|A1]|A2 |G K/A Topic(s) IR #
000007 (EPE 7; BW E02&E10; CE E02)
Reactor Trip, Stabilization, Recovery
. X IAA2.06: Ability to determine and/or interpret the 3.4 [76
000008 (APE 8) Pressurizer Vapor Space following as they apply to a Pressurizer Vapor Space
Accident IAccident: PORV logic control under low-pressure
conditions
(CFR: 43.5/45.13)
000009 (EPE 9) Small-Break LOCA
000011 (EPE 11) Large-Break LOCA
000015 (APE 15) Reactor Coolant Pump
Malfunctions
000022 (APE 22) Loss of Reactor Coolant
Makeup
000025 (APE 25) Loss of Residual Heat
Removal System
000026 (APE 26) Loss of Component
Cooling Water
) X [2.1.19 3.8 [77
000027 (APE 27) Pressurizer Pressure Ability to use available indications to evaluate system
Control System Malfunction or component status
(CFR: 41.10/45.12)
000029 (EPE 29) Anticipated Transient
Without Scram
000038 (EPE 38) Steam Generator Tube
Rupture
000040 (APE 40; BW E05; CE E05; W E12)
Steam Line Rupture—Excessive Heat
Transfer
000054 (APE 54; CE E06) Loss of Main
Feedwater
. X [2.4.41 46 |78
000055 (EPE 55) Station Blackout Knowledge of the emergency action level thresholds
and classifications
(SRO Only)
(CFR: 43.5/45.11)
. X IAA2.49: Ability to determine and/or interpret the 3.5 |79
000056 (APE 56) Loss of Offsite Power following as they apply to Loss of Offsite Power:
Nonessential equipment to be secured to avoid
overload of EDGs
(CFR: 43.5/45.13)
000057 (APE 57) Loss of Vital AC
Instrument Bus
000058 (APE 58) Loss of DC Power
000062 (APE 62) Loss of Service Water
000065 (APE 65) Loss of Instrument Air
X [2.2.37 4.6 |80
000077 (APE 77) Generator Voltage and IAbility to determine operability or availability of
Electric Grid Disturbances safety-related equipment (SRO Only)
(CFR: 43.2/43.5/45.12)




(W E04) LOCA Outside Containment

EA2.03 4.3 81
(W E11) Loss of Emergency Coolant IAbility to determine and/or interpret the following as
Recirculation they apply to Loss of Emergency Coolant

Recirculation: Indications of sump blockage

(CFR: 41.10/43.5/45.13)
(BW EO04; W E05) Inadequate Heat
Transfer—Loss of Secondary Heat Sink
K/A Category Totals: Group Point Total: 6




Form 4.1-PWR

PWR Examination Outline

Page

Emergency and Abnormal Plant Evolutions—Tier 1/Group 2 (RO/SRO)

3

E/APE # / Name K1 [K2[K3[A1|A2]|G K/A Topic(s) IR
000001 (APE 1) Continuous Rod Withdrawal
000003 (APE 3) Dropped Control Rod
000005 (APE 5) Inoperable/Stuck Control Rod X AA2.06: Ability to determine 4.0 82
and/or interpret the following as
they apply to an Inoperable/Stuck
Control Rod: Axial flux difference
and/or quadrant power tilt ratio
(CFR: 43.5/45.13)
000024 (APE 24) Emergency Boration
000028 (APE 28) Pressurizer Level Control
Malfunction
000032 (APE 32) Loss of Source Range Nuclear
Instrumentation
000033 (APE 33) Loss of Intermediate Range Nuclear X [2.4.30 4.1 83
Instrumentation Knowledge of events related to
system operation/status that must
be reported to internal
organizations or external agencies,
such as the State, the NRC, or the
transmission system operator
(CFR: 41.10/43.5/45.11)
000036 (APE 36; BW/A08) Fuel Handling Incidents
000037 (APE 37) Steam Generator Tube Leak
000051 (APE 51) Loss of Condenser Vacuum
000059 (APE 59) Accidental Liquid Radwaste Release
000060 (APE 60) Accidental Gaseous Radwaste Release
000061 (APE 61) Area Radiation Monitoring System Alarms
000067 (APE 67) Plant Fire On Site
000068 (APE 68; BW A06) Control Room Evacuation
000069 (APE 69; W E14) Loss of Containment Integrity X AA2.01: Ability to determine 4.1 84
and/or interpret the following as
they apply to Loss of Containment
Integrity: Loss of containment
integrity
(CFR: 43.5/45.13)
000074 (EPE 74; W E06 & E07) Inadequate Core Cooling
000076 (APE 76) High Reactor Coolant Activity
000078 (APE 78*) RCS Leak
(W EO01 & E02) Rediagnosis & S| Termination
X [2.2.44 44 (85

(W E13) Steam Generator Overpressure

IAbility to interpret control room
indications to verify the status and
operation of a system and
understand how operator actions
and directives affect plant and
system conditions

(CFR: 41.5/43.5/45.12)

(W E15) Containment Flooding

(W E16) High Containment Radiation

(BW A01) Plant Runback

(BW A02 & A03) Loss of NNI-X/Y

(BW A04) Turbine Trip

(BW A05) Emergency Diesel Actuation




(BW A07) Flooding

(BW EO03) Inadequate Subcooling Margin

(BW EO08; W E03) LOCA Cooldown—Depressurization

(BW EO09; CE A13**; W E09 & E10) Natural Circulation

(BW E13 & E14) EOP Rules and Enclosures

(CE A11**; W E08) RCS Overcooling—Pressurized Thermal
Shock

(CE A16) Excess RCS Leakage

(CE EQ9) Functional Recovery

(CE E13*) Loss of Forced Circulation/LOOP/Blackout

K/A Category Point Totals:

Group Point Total:




Form 4.1-PWR PWR Examination Outline Page 4
Plant Systems—Tier 2/Group 1 (RO/SRO)
System # / Name K1[K2|K3[K4|K5[K6|A1[A2|A3[A4]|G K/A Topic(s) IR
003 (SF4P RCP) Reactor Coolant
Pump
004 (SF1; SF2 CVCS) Chemical and
Volume Control
) X IA2.04: Ability to (a) predict the impacts of the [3.7 |86
005 (SF4P RHR) Residual Heat following on the Residual Heat Removal
Removal System and (b) based on those predictions, use
procedures to correct, control, or mitigate the
consequences of those abnormal operations:
RHR valve malfunction
(CFR: 41.5/43.5/45.3/45.13)
006 (SF2; SF3 ECCS) Emergency
Core Cooling
) X [2.1.25 4.2 |87
007 (SF5 PRTS) Pressurizer Ability to interpret reference materials, such as
Relief/Quench Tank graphs, curves, and tables (reference potential)
(CFR: 41.10/43.5/45.12)
008 (SF8 CCW) Component Cooling
Water
010 (SF3 PZR PCS) Pressurizer
Pressure Control
012 (SF7 RPS) Reactor Protection
013 (SF2 ESFAS) Engineered
Safety Features Actuation
) ) X A2.07: 4.0 |88
022 (SF5 CCS) Containment Cooling Ability to (a) predict the impacts of the following
on the Containment Cooling System and (b)
based on those predictions, use procedures to
correct, control, or mitigate the consequences
of those abnormal operations: ESFAS
actuation
(CFR: 41.5/43.5/45.3/45.13)
025 (SF5 ICE) Ice Condenser
026 (SF5 CSS) Containment Spray
039 (SF4S MSS) Main and Reheat
Steam
059 (SF4S MFW) Main Feedwater
061 (SF4S AFW)
Auxiliary/Emergency Feedwater
062 (SF6 ED AC) AC Electrical
Distribution
X [2.2.36 4.2 |89

063 (SF6 ED DC) DC Electrical
Distribution

IAbility to analyze the effect of maintenance
activities, such as degraded power sources, on
the status of limiting conditions for operation
(CFR: 41.10/43.2/45.13)

064 (SF6 EDG) Emergency Diesel
Generator

073 (SF7 PRM) Process Radiation
Monitoring




076 (SF4S SW) Service Water

. IA2.02: 3.8 [90
078 (SF8 IAS) Instrument Air IAbility to (a) predict the impacts of the following
on the Instrument Air System and (b) based on
those predictions, use procedures to correct,
control, or mitigate the consequences of those
abnormal operations: Low instrument air
pressure
(CFR: 41.5/43.5/45.3/45.13)
103 (SF5 CNT) Containment
053 (SF1; SF4P ICS*) Integrated
Control
K/A Category Point Totals: Group Point Total: 5




Form 4.1-PWR PWR Examination Outline Page 5
Plant Systems—Tier 2/Group 2 (RO/SRO)
System # / Name K1|K2[K3|K4|K5|K6|A1|A2|A3|A4| G K/A Topic(s) IR #
001 (SF1 CRDS) Control Rod Drive
002 (SF2; SF4P RCS) Reactor
Coolant
011 (SF2 PZR LCS)
Pressurizer Level Control
014 (SF1 RPI) Rod
Position Indication
015 (SF7 NI) Nuclear
Instrumentation
016 (SF7 NNI) Nonnuclear
Instrumentation
017 (SF7 ITM) In-Core
Temperature Monitor
027 (SF5 CIRS) Containment
lodine Removal
028 (SF5 HRPS) Hydrogen
Recombiner and Purge Control
029 (SF8 CPS) Containment Purge
033 (SF8 SFPCS) Spent Fuel < A2.03: o 3.7 1
Pool Cooling Abllltx to (a) predict the impacts of the.
following on the Spent Fuel Pool Cooling
System and (b) based on those predictions,
use procedures to correct, control, or mitigate
the consequences of those abnormal
operations: Abnormal water level
(CFR: 41.5/43.5/45.3/45.13)
034 (SF8 FHS) Fuel . K1.09: _ _ 2.9 92
Handling Equipment Knowledge of the physical connections and/or
cause and effect relationships between the
Fuel Handling Equipment System and the
following systems: Reactor components
(CFR: 41.2t041.7/41.9/43.6/43.7/45.7/
45.8)
035 (SF 4P SG) Steam Generator
041 (SF4S SDS) Steam
Dump/Turbine Bypass Control
045 (SF 4S MT/G) Main
Turbine Generator
055 (SF4S CARS) Condenser
Air Removal
056 (SF4S CDS) Condensate
068 (SF9 LRS) Liquid Radwaste
071 (SF9 WGS) Waste
Gas Disposal
X [2.2.12 4.1 |93

072 (SF7 ARM) Area
Radiation Monitoring

Knowledge of surveillance procedures
(CFR: 41.10/43.2/45.13)

075 (SF8 CW) Circulating Water

079 (SF8 SAS**) Station Air




086 (SF8 FP) Fire Protection

050 (SF 9 CRV*) Control
Room Ventilation

K/A Category Point Totals:

Group Point Total:




Form 4.1-COMMON Common Examination Outline

Facility: North Anna

Date of Exam: 6/13/2022

Generic Knowledge and Abilities—Tier 3 (RO/SRO)

Category

KIA #

Topic

RO

SRO-Only

IR

IR

#

1.
Conduct of
Operations

211

Knowledge of conduct of operations requirements
(CFR:41.10/43.10/ 45.13)

4.2

94

2.1.42

Knowledge of new and spent fuel movement
procedures (SRO Only)
(CFR: 43.7 /45.13)

3.4

95

Subtotal

N/A

N/A

2.
Equipment
Control

225

Knowledge of the process for making design or
operating changes to the facility, such as 10 CFR
50.59, “Changes, Tests and Experiments,” screening
and evaluation processes, administrative processes
for temporary modifications, disabling annunciators, or
installation of temporary equipment

(CFR: 41.10 /43.3/ 45.13)

3.2

96

2217

Knowledge of the process for managing maintenance
activities during power operations, such as risk
assessments, work prioritization, and coordination
with the transmission system operator
(CFR:41.10/43.5/45.13)

3.8

97

Subtotal

N/A

N/A

3.
Radiation Control

2.3.14

Knowledge of radiation or contamination hazards that
may arise during normal, abnormal, or emergency
conditions or activities, such as analysis and
interpretation of radiation and activity readings as they
pertain to administrative, normal, abnormal, and
emergency procedures or to analysis and
interpretation of coolant activity, including comparison
to emergency plan or regulatory limits (SRO Only)
(CFR: 43.4/45.10)

3.8

98

Subtotal

N/A

N/A

4,
Emergency
Procedures/

Plan

2.4.52

Knowledge of the lines of authority during
implementation of the emergency plan, emergency
plan implementing procedures, emergency operating
procedures, or severe accident guidelines
(CFR:41.10/45.13)

4.0

99

2.4.44

Knowledge of emergency plan implementing
procedures protective action recommendations (SRO
Only)

(CFR:41.10/41.12/43.5/45.11)

4.4

100

Subtotal

N/A

N/A

Tier 3 Point Total




Form 4.1-1 Record of Rejected Knowledge and Abilities North Anna, June 2022

Refer to Examination Standard (ES)-4.2, “Developing Written Examinations,” Section B.3, for
deviations from the approved written examination outline.

Cooling Water;
K4.07

Tier/Group Randomly Reason for Rejection

Selected K/A
Tier 008 (SF8 CCW) | NAPS doesn't have swing power supplies for the CC Pumps.
2/Group 1 | Component We have a stub bus breaker which isolates the CC and RHR

Pump breakers on each 4160V emergency bus. The stub-bus
breaker has interlocks associated with it, but none that apply
to the CC Pump breakers. It looks at the RHR Pump
breakers.

CE Randomly selected new K/A from Topic 008. K/A:

K4.09: Knowledge of Component Cooling Water System
design features and/or interlocks that provide for the
following: The “standby” feature for the CCW pumps

CFR:41.5

Tier Removed from | 000078 (APE 78*) RCS Leak
1/Group 2 Exam_due fo AA1.04: Ability to operate and /or monitor the following as
Revision 12 of 1 4 ly to Reactor Coolant System Leak:
NUREG 1021 ey apply to Reactor Coolant System Leak:
CVCS
CFR: 41.7/45.5/45.6
K/A was removed to modify sample plan for Revision 12 of
NUREG 1021
Ter Removed from | 029(SFS CP3) Containment Purge
2/Group 2 Exam.due fo A3.01: Ability to monitor automatic features of Containment
Revision 12 of P Svst including:
NUREG 1021 urge System, including:
CPS isolation
CFR 41.7/45.5/45.8
Generic Removed from |2.2.14:
Equipment E)é?/gigrl: e1 ;Oof Knowledge of the process for controlling equipment
Control NUREG 1021 configuration or status.

CFR:41.10/43.3/45.6




Generic

Removed from

2.3.12:

Radiation E)é?/gigrl: e1 ;oof Knowledge of radiological safety principles and procedures
Control pertaining to licensed operator duties, such as response to
NUREG 1021 o . ) ;
radiation monitor alarms, containment entry requirements,
fuel handling responsibilities, access to locked high-radiation
areas, or alignment of filters.
CFR41.12/43.4/45.9/45.10
Generic Removed from 2.4.3:
Emergency E)é?/gigrl: e1 ;Oof Ability to identify post-accident instrumentation.
Procedures | N\UREG 1021 | CFR 41.6 /45.8
/Plan
Generic Removed from 2.4.30:
Emergency E)é?/gigrl: e1 ;Oof Knowledge of events related to system operation/status that
Procedures NUREG 1021 must be reported to internal organizations or external
/Plan agencies, such as the State, the NRC, or the transmission
system operator.
CFR 41.10/ 43.5/45.11
Reactor Added to Exam | 192001 Neutrons:
Theory due to Revision
12 of NUREG | K1:02
2021 Define prompt and delayed neutrons
Reactor Added to Exam | 192003 Reactor Kinetics and Neutron Sources:
Theory due to Revision
12 of NUREG | K108
2021 Explain the prompt critical, prompt jump, and prompt drop
Reactor Added to Exam | 192004 Reactivity Coefficients:
Theory ?;eO]EON%?QVEg n Describe the effect on boron reactivity worth from changes in
2021 the following:
K1.15
-- moderator temperature
Thermodyn | Added to Exam 23820 3 Steam:
amics due to Revision )
12 of NUREG Describe effects of pressure and temperature on density or
2021 specific volume of a liquid
193004 Thermodynamic Processes:
Thgrmodyn Added to E.x:.am Throttling and the Throttling Process:
amics due to Revision

12 of NUREG
2021

K1.15
Determine the exit conditions for a throttling process based
on the use of steam and/or water




193007 Heat Transfer:

Thermodyn | Added to Exam
; i K1.08
amics due to Revision
12 of NUREG Calculate core thermal power using a simplified heat balance
2021
Tier (W EO04) LOCA | K/A replaced with (W E04) LOCA outside containment:
1/Group1 outside EK2.05 due to facility type. Original K/A sampled was for a
containment: B&W type reactor
EK2.08
Tier (BW EO04; W Original K/A sampled was for a different reactor type EK3.08.
1/Group1 E05) Inadequate | New K/A selected for Westinghouse is EK3.05
Heat Transfer—
Loss of
Secondary Heat
Sink
Tier 2/ 006 (SF2; SF3 | Corrected K/A cut and past error
Group 1 Eggrsg)ency K6.02: Knowledge of the effect of the following plant
Core Cooling conditions, system malfunctions, or component malfunctions
on the Emergency Core Cooling System: Safety injection
tanks
Tier 2/ 063 (SF6 ED K4.04: Knowledge of DC Electrical Distribution System
Group 1 DC) DC design features and/or interlocks that provide for the
Electrical following: Battery charger trip/shutdown (high voltage)
Distribution (CFR: 41.7)
Replaced with:
K4.02: Knowledge of DC Electrical Distribution System
design features and/or interlocks that provide for the
following: Breaker interlocks, permissive, bypasses, and
cross-ties
K/A replaced due to not having the function called out in the
original K/A in plant design
Tier 1/ (W E11) Loss of | EA2.03
Group 1 Emergency Corrected cut and paste error remained the same K/A only
(SRO) Coolant )
Recirculation corrected the wording.
Tier 1/ APE-027 AA2.08: Ability to determine and/or interpret the following as they
Group 1 Pressurizer Pressure | apply to a Pressurizer Pressure Control System Malfunction:

Control System
Malfunction

Letdown flow indication

K/A rejected dure to plant design and not able to write a question to
it. Chief Examiner randomly selected a different K/A from same
area:

AA2:09: Ability to determine and/or interpret the following as they
apply to a Pressurizer Pressure Control System Malfunction:
Reactor Power




Tier1/

000001 (APE 1)

AK3.02: Knowledge of the reasons for the following responses

Group 2 Continuous Rod and/or actions as they apply to Continuous Rod Withdrawal: TS
Withdrawal limits on rod operability.
K/A rejected due to not being able to write a license level question
CE randomly selected AK3.03 of the same topic
AK3.03: Knowledge of the reasons for the following responses
and/or actions as they apply to Continuous Rod Withdrawal:
Tripping the Reactor.
Tier 1/ APE: 032 Loss of | AK1.01: Knowledge of the operational implications and/or cause
Group 2 Source Range and effect relationships of the following as they apply to Loss of

Nuclear
Instrumentation

Source Range Nuclear Instrumentation: Effects of voltage changes
on performance.

K/A Rejected due to inability to write an acceptable question.
CE randomly selected new K/A from same topic.

AK2.01: Knowledge of the relationship between Loss of Source
Range Nuclear Instrumentation and the following systems or
components: Power supplies




Form 2.3-4 Written Examination Quality Checklist

Facility: North Anna Power Station  Date of Exam: 06/15/2022 Exam Level: RO SRO

Iltem Description

(Y)es /(N)o

a b* | c#
1. Questions and answers are technically accurate and applicable to the facility. Each question Vs
includes a technical reference. ?27
2. a. Allquestions reference NRC knowledge and abilities (K/As) requirements.
b. Facility learning objectives are referenced as available. A
c. All questions include an explanation of the correct answer explanation and a distractor 7@
analysis.
3. Senior reactor operator (SRO) questions test at the SRO license level. (LM 72/ ik
4. The sampling process was random and systematic. (If more than four reactor operator (RO) or
two SRO questions were repeated from the last two NRC licensing exams, including full ;
(100-question) retake examinations, consult the NRC Office of Nuclear Reactor Regulation 71
operator licensing program office.)
5. Question duplication from the licensee screening/audit exam was controlled as indicated below
(check the item that applies) and appears appropriate:
__The audit exam was systematically and randomly developed.
__ The audit exam was completed before the license exam was started. i 7( Y
__Jhe examinations were developed independently.
The licensee certifies that there is no duplication.
Other (explain):
6. Bank use meets limits (no more than 75% from the bank, at least Bank | Modified | New
10% new (at the comprehension/analysis level), and the rest new or
modified); enter the actual RO/SRO-only question distribution > 14/6 | 8 1 6 [53/13 d/{/} 91 i
7. Between 38 and 45 questions of the questions on the RO exam and Memory CIA
at least 13 of the questions on the SRO-only portion of the exam
are written at the comprehension/analysis level; enter the actual /)
RO/SRO-only question distribution > 25 1 8 40717 d/m 77
References/handouts provided do not give away answers or aid in the elimination of distractors. d[A ;)7 A
Question content conforms to specific K/A statements in the previously approved examination M o | oné
outline and is appropriate for the K/A statements’ assigned tier; deviations are justified. >7
10. Question psychometric quality and format meet the instructions and guidelines in ES-4.2. /1//) 77 k]
11. The exam contains the required number of one-point, multiple-choice items; the total is correct sz nf
and agrees with the value on the cover sheet.

04/19/22

{gi\:ted Name%jzr/re Date
a. Author Aﬂ(zf‘&,./ S‘}’ / M

b. Facility Reviewer (*) 7—Odd [~ lfO B ?—«7

O4/14/2%

c. NRC Reviewer (#) ‘ N/A
NRC Chief Examiner Wechadd Rennard 4/26/2022
NRC Regional Supervisor Gerald MCC()y 4/26/2022

* The facility licensee signature is not applicable for NRC-developed tests.
# An independent NRC reviewer performs steps in column c. This may be the NRC Chief Examiner if he/she
did not develop the written examination under review.

ES-2.3, Page 16 of 19
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