ES-201 Examination Outline Quality Checklist Form ES-201-2
Facility: McGuire Date of Examination: February 2020
. Initials
Item Task Description
a b* c**
1 a. Verify that the outline(s) fit(s) the appropriate model in accordance with ES-401 or ES-401N. %(’ NA f 5(
w b. Assess whether the outline was systematically and randomly prepared in accordance with
T Section D.1 of ES-401 or ES-401N and whether all K/A categories are appropriately sampled. ﬂ( M
$ c. Assess whether the outline overemphasizes any systems, evolutions, or generic topics. “-ﬁi, . ;}L
E [ . . :
N d. Assess whether the justifications for deselected or rejected K/A statements are appropriate. -ﬁk | f'f-
2. a. Using Form ES-301-5, verify that the proposed scenario sets cover the required number of N_’A NA
normal evolutions, instrument and component failures, technical specifications, and major
S transients.
|
M b. Assess whether there are enough scenario sets (and spares) to test the projected number
U and mix of applicants in accordance with the expected crew composition and rotation
L schedule without compromising exam integrity, and ensure that each applicant can be tested
A using at least one new or significantly modified scenario, that no scenarios are duplicated
T from the applicants’ audit test(s), and that scenarios will not be repeated on subsequent days.
g c. To the extent possible, assess whether the outline(s) conforms with the qualitative and
quantitative criteria specified on Form ES-301-4 and described in Appendix D and in
Section D.5, “Specific Instructions for the ‘Simulator Operating Test,” of ES-301 (including
overlap).
3. a. Verify that the systems walkthrough outline meets the criteria specified on Form ES-301-2:
(1) The outline(s) contains the required number of control room and in-plant tasks distributed
w among the safety functions as specified on the form.
A (2) Task repetition from the last two NRC examinations is within the limits specified on the form.
L (3) No tasks are duplicated from the applicant's audit test(s).
K (4) The number of new or modified tasks meets or exceeds the minimums specified on the form.
T (5) The number of alternate-path, low-power, emergency, and radiologically controlied area
H tasks meets the criteria on the form.
R
fe} b. Verify that the administrative outline meets the criteria specified on Form ES-301-1:
u (1) The tasks are distributed among the topics as specified on the form.
G (2) Atleast one task is new or significantly modified.
H (3) No more than one task is repeated from the last two NRC licensing examinations.
c. Determine whether there are enough different outlines to test the projected number and mix of
applicants and ensure that no items are duplicated on subsequent days. \/ \
4. a. Assess whether plant-specific priorities (including probabilistic risk assessment and individual
plant examination insights) are covered in the appropriate exam sections. "'HK- %{
G | =
E b. Assess whether the 10 CFR 55.41, 55.43, and 55.45 sampling is appropriate. %‘— A_}'
I; c. Ensure that K/A importance ratings (except for plant-specific priorities) are at least 2.5. HL. ,BL
i d. Check for duplication and overiap among exam sections and the last two NRC exams. N/h ;: :_Lf
[
L e. Check the entire exam for balance of coverage. | A
f. Assess whether the exam fits the appropriate job level (RO or SRO). C W ﬁ-
Printed Name/Signa Date
a. Author ?k-“'-'? G. éq}b:lhﬁ? $}W !"l‘S ! 5
b. Facility Reviewer (*) N/A ¥z ) N/A
¢. NRC's Chief Examiner (#) &/l U
d. NRC Supervisor (aZ_NJ 215
* Not applicablevfor NRC-prepared examination outlines.
# The independent NRC reviewer initials items in column “¢”; the chief examiner’s concurrence is required.
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ES-401 1 Form ES-401-2

Facility: McGuire 1&2 Date of Exam: February 2020
RO K/A Category Points SRO-Only Points
Tier Group K1 |K2(K3|K4|K5|KB|A1|A2|A3|A4| G* | Total A2 G* Total
1. 1 313]|3 313 3 18 3’ 3 6
Emergency and
Abnormal Plant 2 11112 N/A 212 NA [L1 9 2 2 4
Evoluti
volutions TierTotals | 4 | 4 | 5 5|5 4 | 27 5 5 10
1 3/212|2(3|3]3[2]2]3]| 3 28 3 2 5
2. ‘
Plant 2 1111111 o111 10 fJlo| 2 1 3
S
ystems TierTotals | 4 | 3|33 |4a|a|la|2]|3]4a] 4| 38 5 3 8
3. Generic Knowledge and Abilities Categories 1 2 3 4 10 1 2 3 4 7
3 2 2 3 2 2 1 2

Note: 1.

Ensure that at least two topics from every applicable K/A category are sampled within each tier of the RO and
SRO-only outline sections (i.e., except for one category in Tier 3 of the SRO-only section, the “Tier Totals” in each K/A
category shall not be less than two). (One Tier 3 radiation control K/A is allowed if it is replaced by a K/A from another
Tier 3 category.)

The point total for each group and tier in the proposed outline must match that specified in the table. The final point
total for each group and tier may deviate by +1 from that specified in the table based on NRC revisions. The final RO
exam must total 75 points, and the SRO-only exam must total 25 points.

Systems/evolutions within each group are identified on the outline. Systems or evolutions that do not apply at the
facility should be deleted with justification. Operationally important, site-specific systems/evolutions that are not
included on the outline should be added. Refer to Section D.1.b of ES-401 for guidance regarding the elimination of
inappropriate K/A statements.

Select topics from as many systems and evolutions as possible. Sample every system or evolution in the group before
selecting a second topic for any system or evolution.

5. Absent a plant-specific priority, only those K/As having an importance rating (IR) of 2.5 or higher shall be selected. Use

the RO and SRO ratings for the RO and SRO-only portions, respectively.

6. Select SRO topics for Tiers 1 and 2 from the shaded systems and K/A categories.
7. The generic (G) K/As in Tiers 1 and 2 shall be selected from Section 2 of the K/A catalog, but the topics must be

relevant to the applicable evolution or system. Refer to Section D.1.b of ES-401 for the applicéble K/As.

8. On the following pages, enter the K/A numbers, a brief description of each topic, the topics’ IRs for the applicable

license level, and the point totals (#) for each system and category. Enter the group and tier totals for each category in
the table above. If fuel-handling equipment is sampled in a category other than Category A2 or G* on the SRO-only
exam, enter it on the left side of Column A2 for Tier 2, Group 2. (Note 1 does not apply). Use duplicate pages for RO
and SRO-only exams.

9. For Tier 3, select topics from Section 2 of the K/A catalog and enter the K/A numbers, descriptions, IRs, and point

totals (#) on Form ES-401-3. Limit SRO selections to K/As that are linked to 10 CFR 55.43.

¢

G* Generic K/As

*

sk

These systems/evolutions must be included as part of the sample (as applicable to the facility) when Revision 3 of the K/IA
catalog is used to develop the sample plan. They are not required to be included when using earlier revisions of the K/A
catalog. )

These systems/evolutions may be eliminated from the sample (as applicable to the facility) when Revision 3 of the K/A
catalog is used to develop the sample plan.




ES-401

Form ES-401-2

ES-401

PWR Examination Outline

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

Form ES-401-2

E/APE # / Name / Safety Function K1|K2 | K3|A1|A2 | G K/A Topic(s) IR
007EK1.05; Knowledge of the operational
000007 (EE’E 7, BY\_/ EQZ&E10; CE E02) X implications of the following concepts as they apply 3.3
Reactor Trip, Stabilization, Recovery / 1 to the reactor trip: Decay power as a function of
time.
. 008AG2.2.42; Ability to recognize system
000008 (APE 8) Pressurizer Vapor Space X' | parameters that are entry-level conditions for 3.9
Accident/ 3 Technical Specifications.
009EA1.10; Ability to operate and monitor the
000009 (EPE 9) Small Break LOCA /3 X following as they apply to a small break LOCA: 3.8
Safety parameter display system.
011EK3.15; Knowledge of the reasons for the
000011 (EPE 11) Large Break LOCA /3 X following responses as the apply to the Large Break 4.3
LOCA: Criteria for shifting to recirculation mode.
015AK3.02; Knowledge of the reasons for the
000015 (APE 15) Reactor Coolant Pump X following responses as they apply to the Reactor  [3-0
Malfunctions / 4 Coolant Pump Malfunctions (Loss of RC Flow):
CCW lineup and flow paths to RCP oil coolers.
022AA2.03; Ability to determine and interpret the
000022 (APE 22) Loss of Reactor Coolant X following as they apply to the Loss of Reactor 34
Makeup / 2 Coolant Makeup: Failures of flow control valve or
controller.
000025 (APE 25) Loss of Residual Heat X |025AG2.4.20; Knowledge of the operational 38
Removal System / 4 implications of EOP warnings, cautions, and notes.
000026 (APE 26) Loss of Component X 026AA2.02; Ability to determine and interpret the 29
Cooling Water / 8 following as they apply to the Loss of Component
Cooling Water: The cause of possible CCW loss.
000027 (APE 27) Pressurizer Pressure X 027AK2.03; Knowledge of the interrelations 2.6
Control System Malfunction / 3 between the Pressurizer Pressure Control
Malfunctions and the following: Controllers and
positioners.
o . 029EA2.02; Ability to determine or interpret the
000029 (EPE 29) Anticipated Transient X following as they apply to an ATWS: Reactor trip 4.4
Without Scram / 1 alarm.
038EG2.2.4; (multi-unit license) Ability to explain
000038 (EPE 38) Steam Generator Tube X |the variations in control board/control room layouts, |3-6
Rupture / 3 systems, instrumentation, and procedural actions
between units at a facility
WE12EK1.1; Knowledge of the operational
000040 (APE 40; BW E05; CE EO5; W E12)(X implications of the following concepts as they apply [3-4
Steam Line Rupture—Excessive Heat to the (Uncontrolled Depressurization of all Steam
Transfer / 4 Generators): Components: capacity, and function of
emergency systems.
. 054AA1.04; Ability to operate and / or monitor the
000054 (APE 54; CE E06) Loss of Main X following as they apply to the Loss of Main 4.4
Feedwater /4 Feedwater (MFW): HPI, under total feedwater loss
conditions.
054AG2.4.35; Knowledge of local auxiliary operator
X |tasks during an emergency and the resultant 4.0
operational effects.
. 055EAZ2.06; Ability to determine or interpret the
000055 (EPE 55) Station Blackout / 6 X following as they apply to a Station Blackout: Faults |41
and lockouts that must be cleared prior to re-
energizing buses.
056AK3.01; Knowledge of the reasons for the following
000056 (APE 56) Loss of Offsite Power / 6 X 35

responses as they apply to the Loss of Offsite Power:
Order and time to initiation of power for the load
sequencer.




ES-401

Form ES-401-2

000057 (APE 57) Loss of Vital AC
Instrument Bus / 6

057AA2.18; Ability to determine and interpret the
following as they apply to the Loss of Vital AC
Instrument Bus: The indicator, vaive, breaker, or
damper position which will occur on a loss of power.

000058 (APE 58) Loss of DC Power / 6

058AG2.2.37; Ability to determine operability and/or
availability of safety related equipment.

000062 (APE 62) Loss of Nuclear Service
Water / 4

062AA1.07; Ability to operate and / or monitor the
following as they apply to the Loss of Nuclear
Service Water (SWS): Flow rates to the
components and systems that are serviced by the
SWS: interactions among the components.

000065 (APE 65) Loss of Instrument Air / 8

065AG2.2.36; Ability to analyze the effect of
maintenance activities, such as degraded power
sources, on the status of limiting conditions for
operations.

000077 (APE 77) Generator Voltage and
Electric Grid Disturbances / 6

077AA2.02; Ability to determine and interpret the
following as they apply to Generator Voltage and
Electric Grid Disturbances: Voltage outside the
generator capability curve.

(W E04) LOCA Outside Containment / 3

WEO04EK1.1; Knowledge of the operational
implications of the following concepts as they apply
to the (LOCA Outside Containment): Components,
capacity, and function of emergency systems.

(W E11) Loss of Emergency Coolant
Recirculation / 4

WE11EK2.2; Knowledge of the interrelations
between the (Loss of Emergency Coolant
Recirculation) and the following: Facility’s heat
removal systems, including primary coolant,
emergency coolant, the decay heat removal
systems, and relations between the proper
operation of these systems to the operation of the
facility.

(BW E04; W E05) Inadequate Heat
Transfer—Loss of Secondary Heat Sink / 4

WEO5EK2.2; Knowledge of the interrelations
between the (Loss of Secondary Heat Sink)

and the following: Facility's heat removal systems,
including primary coolant, emergency coolant, the
decay heat removal systems, and relations between
the proper operation of these systems to the
operation of the facility.

K/A Category Totals:

3/3

3/3

Group Point Total:

18/6
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Form ES-401-2

ES-401

PWR Examination Outline

Form ES-401-2

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

E/APE # / Name / Safety Function K1|K2|K3]|A1]|A2]|G* K/A Topic(s) IR

000001 (APE 1) Continuous Rod Withdrawal / 1

000003 (APE 3) Dropped Control Rod / 1

000005 (APE 5) Inoperable/Stuck Control Rod / 1

000024 (APE 24) Emergency Boration / 1

000028 (APE 28) Pressurizer (PZR) Level Control

Malfunction / 2

000032 (APE 32) Loss of Source Range Nuclear

Instrumentation / 7

000033 (APE 33) Loss of Intermediate Range Nuclear

Instrumentation / 7

000036 (APE 36; BW/A08) Fuel-Handling Incidents / 8 X 036AA1.03; Ability to operate and |3 5
/ or monitor the following as they
apply to the Fuel Handling
Incidents: Reactor building
containment evacuation alarm
enable switch.

000037 (APE 37) Steam Generator Tube Leak / 3 X 037AA2.12; Ability to determine 3.3
and interpret the following as they
apply to the Steam Generator
Tube Leak: Flow rate of leak.

000051 (APE 51) Loss of Condenser Vacuum / 4 X 051AA2.01; Ability to determine |27
and interpret the following as they
apply to the Loss of Condenser
Vacuum: Cause for low vacuum
condition.

000059 (APE 59) Accidental Liquid Radwaste Release /9 [X 059AK1.05; Knowledge of the |26
operational implications of the
following concepts as they apply
to Accidental Liquid Radwaste
Release: The calculation of offsite
doses due to a release from the
power plant.

000060 (APE 60) Accidental Gaseous Radwaste Release / 9

000061 (APE 61) Area Radiation Monitoring System Alarms X |061AG2.1.25; Ability to interpret 4.2

/7 reference materials, such as
graphs, curves, tables, etc.

000067 (APE 67) Plant Fire On Site / 8

000068 (APE 68; BW A06) Control Room Evacuation / 8

000069 (APE 69; W E14) Loss of Containment Integrity / 5 X 069AK2.03; Knowledge of the |28
interrelations between the Loss of
Containment Integrity and the
following: Personnel access hatch
and emergency access hatch.

000074 (EPE 74; W E06 & EQ7) Inadequate Core Cooling / X |074EG2.4.11; Knowledge of 4.0

4 abnormal condition procedures.

000076 (APE 76) High Reactor Coolant Activity / 9

000078 (APE 78*) RCS Leak / 3

(W EO1 & E02) Rediagnosis & Sl Termination / 3 X WEOQZ2EA2.1; Ability to determine |33

and interpret the following as they
apply to the (S| Termination):
Facility conditions and selection
of appropriate procedures during
abnormal and emergency
operations.
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(W E13) Steam Generator Overpressure / 4 X WE13EA2.2; Knowledge of the |34
interrelations between the (Steam

Generator Overpressure) and the
following: Facility’s heat removal
systems, including primary
coolant, emergency coolant, the
decay heat removal systems, and
relations between the proper
operation of these systems to the
operation of the facility.

(W E15) Containment Flooding / 5

(W E16) High Containment Radiation /9 X WE16EK3.4; Knowledge of the |39
reasons for the following

responses as they apply to the
(High Containment Radiation):
RO or SRO function within the
control room team as appropriate
to the assigned position, in such a
way that procedures are adhered
to and the limitations in the
facilities license and amendments
are not violated.

(BW E08; W E03) LOCA Cooldown—Depressurization / 4 X WEQ3EK3.1; Knowledge of the |31
reasons for the following

responses as they apply to the
(LOCA Cooldown and
Depressurization): Facility
operating characteristics during
transient conditions, including
coolant chemistry and the effects
of temperature, pressure, and
reactivity changes and operating
limitations and reasons for these
operating characteristics.

(BW E09; CE A13**; W EQ9 & E10) Natural Circulation/4 X WEQ9EA1.3; Ability to operate |38
and / or monitor the following as

they apply to the (Natural
Circulation Operations): Desired
operating results during abnomal
and emergency situations.

(CE A11**; W E08) RCS Overcooling—Pressurized Thermal X |WEOBEG2.2.37; Ability to 46

Shock / 4 determine operability and/or
availability of safety related
equipment.

K/A Category Point Totals: 1 |1 |2 |2 [2/2 |1/2 |Group Point Total: 9/4
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Form ES-401-2

ES-401

PWR Examination Outline

Plant Systems—Tier 2/Group 1 (RO/SRO)

Form ES-401-2

System #/ Name

K1

K2

K3

K4

K5

K6

A1l

A2

A3

A4

G*

K/A Topic(s)

003 (SF4P RCP) Reactor Coolant
Pump

X

003K5.02; Knowledge of the operational
implications of the following concepts as they
apply to the RCPS: Effects of RCP coastdown
on RCS parameters.

003K6.14; Knowledge of the effect of a loss or
malfunction on the following will have on the
RCPS: Starting requirements.

2.6

004 (SF1; SF2 CVCS) Chemical
and Volume Control

004K5.31; Knowledge of the operational
implications of the following concepts as they
apply to the CVCS: Purpose of flow path
around boric acid storage tank.

004G2.4.30; 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,

3.0

27

005 (SF4P RHR) Residual Heat
Removal

005K2.03; Knowledge of bus power supplies to
the following: RCS pressure boundary motor-
operated valves.

27

006 (SF2; SF3 ECCS) Emergency
Core Cooling

006A3.03; Ability to monitor automatic
operation of the ECCS, including: ESFAS-
operated valves.

4.1

007 (SF5 PRTS) Pressurizer
Relief/Quench Tank

007K4.01; Knowledge of PRTS design

feature(s) and/or interlock(s) which provide for 4

the following: Quench tank cooling.

008 (SF8 CCW) Component
Cooling Water

008A1.01; Ability to predict and/or monitor
changes in parameters (to prevent exceeding
design limits) associated with operating the
CCWS controls including: CCW flow rate.

008A2.03; Ability to (a) predict the impacts of
the following malfunctions or operations on the
CCWS, and (b) based on those predictions,
use procedures to correct, control, or mitigate
the consequences of those malfunctions or
operations: High/low CCW temperature.

N

.8

010 (SF3 PZR PCS) Pressurizer
Pressure Control

010K2.04; Knowledge of bus power supplies to
the following: Indicator for code safety position.

012 (SF7 RPS) Reactor Protection

X

012K1.05; Knowledge of the physical
connections and/or cause effect relationships
between the RPS and the following systems:
ESFAS.

012A2.05; Ability to (a) predict the impacts of
the following malfunctions or operations on the
RPS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the
consequences of those malfunctions or
operations: Faulty or erratic operation of
detectors and function generators.

3.2

013 (SF2 ESFAS) Engineered
Safety Features Actuation

013A4.01; Ability to manually operate and/or
monitor in the control room: ESFAS-initiated
equipment which fails to actuate.

013K6.01; Knowledge of the effect of a loss or
malfunction on the following will have on the
ESFAS: Sensors and detectors.
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022 (SF5 CCS) Containment
Cooling

022A1.02; Ability to predict and/or monitor
changes in parameters (to prevent exceeding
design limits) associated with operating the
CCS controls including: Containment pressure.

025 (SF5 ICE) Ice Condenser

025G2.4.4; Ability to recognize abnormal
indications for system operating parameters
that are entry-level conditions for emergency
and abnormal operating procedures.

025A1.01; Ability to predict and/or monitor
changes in parameters associated with
operating the ice condenser system controls
including: Temperature chart recorders.

3.0

026 (SF5 CSS) Containment
Spray

026A4.01; Ability to manually operate and/or
monitor in the control room: CSS controls.

039 (SF4S MSS) Main and Reheat
Steam

039A2.01; Ability to (a) predict the impacts of
the following malfunctions or operations on the
MRSS; and (b) based on predictions, use
procedures to correct, control, or mitigate the
consequences of those malfunctions or
operations: Flow paths of steam during a
LOCA.

039K5.01; Knowledge of the operational
implications of the following concepts as the
apply to the MRSS: Definition and causes of
steam/water hammer.

2.9

059 (SF4S MFW) Main Feedwater

059G2.4.35; Knowledge of local auxifiary
operator tasks during an emergency and the
resultant operational effects.

061 (SF4S AFW)
Auxiliary/Emergency Feedwater

061K6.01; Knowledge of the effect of a loss or
malfunction of the following will have on the
AFW components: Controllers and positioners.

062 (SF6 ED AC) AC Electrical
Distribution

062A3.05; Ability to monitor automatic
operation of the ac distribution system,
including: Safety-related indicators and
controls.

062K1.02; Knowledge of the physical
connections and/or cause-effect relationships
between the ac distribution system and the
following systems: ED/G.

063 (SF6 ED DC) DC Electrical
Distribution

X

063K1.03; Knowledge of the physical
connections and/or cause-effect relationships
between the DC electrical system and the
following systems: Battery charger and battery.

064 (SF6 EDG) Emergency Diesel
Generator

064A4.04; Ability to manually operate and/or
monitor in the control room: Remote operation
of the air compressor switch (different modes).

073 (SF7 PRM) Process Radiation
Monitoring

073A2.01; Ability to (a) predict the impacts of
the following malfunctions or operations on the
PRM system; and (b) based on those
predictions, use procedures to correct, control,
or mitigate the consequences of those
malfunctions or operations: Erratic or failed
power supply,

25

076 (SF4S SW) Service Water

076K3.01; Knowledge of the effect that a loss
or malfunction of the SWS will have on the
following: Closed cooling water.

076G2.4.47; Ability to diagnose and recognize
trends in an accurate and timely manner
utilizing the appropriate control room reference
material.

3.4

4.2
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. 078K4.02; Knowledge of IAS design feature(s)
078 (SF8 IAS) Instrument Air X and/or interlock(s) which provide for the 3.2
following: Cross-over to other air systems.

X 078A2.01; Ability to (a) predict the impacts of |5 g
the following malfunctions or operations on the
IAS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the
consequences of those malfunctions or
operations: Air dryer and filter malfunctions.

103K3.03; Knowledge of the effect that a loss
103 (SF5 CNT) Containment X or malfunction of the containment system will  [3-7
have on the following: Loss of containment
integrity under refueling operations.

x |103G2.4.21; Knowledge of the parameters and|4 g
logic used to assess the status of safety
functions, such as reactivity control, core
cooling and heat removal, reactor coolant
system integrity, containment conditions,
radioactivity release control, etc.

K/IA Categoq Point Totals: 312 (2 ]2 |3 |3 |3 |2/3 |2 |3 |3/2|Group Point Total 28/5
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ES-401 PWR Examination Qutline Form ES-401-2
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 X 001K4.05: Knowledge of CVCS design |33

feature(s) and/or interlock(s) which provide
for the following: Interrelationships and
design basis, including fluid flow splits in
branching networks (e.g., charging and seal
injection flow). )

002 (SF2 SF4P RCS) Reactor X 002K302, KnoWledge of the effect that a 4.2
' loss or malfunction of the RCS will have on

Coolant

the following: Fuel.
011 (SF2 PZR LCS) Pressurizer X 011K2.02; Knowledge of bus power 3.1
Level Control supplies to the following: PZR heaters.
014 (SF1 RPI) Rod Position
Indication
015 (SF7 NI) Nuclear X |015G2.4.1; Knowledge of EOP entry 4.5
Instrumentation conditions and immediate action steps.
016 (SF7 NNI) Nonnuclear X 016K 1.08; Knowledge of the physical 3.4
Instrumentation connections and/or cause-effect

relationships between the NNIS and the
following systems: PZR PCS.

017 (SF7 ITM) In-Core Temperature
Monitor

027 (SF5 CIRS) Containment lodine
Removal

028A2.02; Malfunctions or operations on the
giiéii?n? :nSd) ;’J%tg‘mm Z HRPS; and (b) based on those predictions, =

use procedures to correct, control or
mitigate the consequences of those
malfunctions or operations: LOCA condition
and related concern over hydrogen.

029 (SF8 CPS) Containment Purge x |029G2.1.23; Ability to perform specific 44
system and integrated plant procedures

during all modes of plant operation.

033 (SF8 SFPCS) Spent Fuel Pool X 033A3.01; Ability to monitor automatic 25
( )Sp operation of the Spent Fuel Pool Cooling

Cooling System including: Temperature control

valves.
034 (SF8 FHS) Fuel-Handling X 034K6.02; Knowledge of the effect of a loss |5 g
Equipment or malfunction on the following will have on

the Fuel Handling System: Radiation
monitoring systems.

035 (SF 4P SG) Steam Generator

041 (SF4S SDS) Steam
Dump/Turbine Bypass Control

045 (SF 4S8 MTG) Main Turbine
Generator

055 (SF4S CARS) Condenser Air
Removal

056 (SF4S CDS) Condensate

of the following malfunctions or operations

on the Liquid Radwaste System; and (b)
based on those predictions, use procedures
to correct, control, or mitigate the
consequences of those malfunctions or
operations: Failure of automatic isofation.
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071 (SF9 WGS) Waste Gas 071A1.06; Ability to predict and/or monitor |5 g
Disposal changes in parameters (to prevent
exceeding design limits) associated with
Waste Gas Disposal System operating the
controls including: Ventilation system.
072 (SF7 ARM) Area Radiation 072K5.01; Knowledge of the operational 27
Monitoring implications of the following concepts as
they apply to the ARM system: Radiation
theory, including sources, types, units, and
effects.
075 (SF8 CW) Circulating Water
079 (SF8 SAS™*) Station Air
086 Fire Protection ' 086A4.03; Ability to manually operate 35
and/or monitor in the control room: Fire
alarm switch.
050 (SF 9 CRV*) Control Room
Ventilation
K/A Category Point Totals: 0/2 |1 1/1 | Group Point Total: 10/3
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Facility: McGuire

Date of Exam: February 2020

Category KIA # Topic RO SRO-only
IR IR #
2115 Knowledge of administrative requirements for temporary 27
i management directives, such as standing orders, night orders, ’
Operations memos, etc.
2.1.26 Knowledge of industrial safety procedures (such as rotating 3.4
s equipment, electrical, high temperature, high pressure, caustic, .
chlorine, oxygen and hydrogen).
2.1.44 Knowledge of RO duties in the control room during fuel 3.9
i handling, such as responding to alarms from the fuel handling :
area, communication with the fuel storage facility, systems
operated from the control room in support of fueling operations,
and supporting instrumentation.
21.4 Knowledge of individual licensed operator responsibilities 3.8
1. Conduct of related to shift staffing, such as medical requirements, “no-
o' ti solo” operation, maintenance of active license status,
perations 10CFR55, etc.
2.1.41 Knowledge of the refueling process. 3.7
Subtotal 3 2
226 Knowledge of the process for making changes to procedures. 3.0
22.42 Ability to recognize system parameters that are entry-level 319
- conditions for Technical Specifications. )
227 Knowledge of the process for conducting special or infrequent 3.6
tests.
2.2.13 Knowledge of tagging and clearance procedures. 4.3
Subtotal 2 2
2.3.11 Ability to control radiation releases. 3.8
2312 Knowledge of radiological safety principles pertaining to 32
e licensed operator duties, such as containment entry :
requirements, fuel handling responsibilities, access to locked
3. Radiation Control high-radiation areas, aligning filters, etc.
2314 Knowledge of radiation or contamination hazards that may 38
o arise during normal, abnormal, or emergency conditions or :
activities.
Subtotal 2 1
24.9 Knowledge of low power/shutdown implications in accident 38
" (e.g., loss of coolant accident or loss of residual heat removal) :
mitigation strategies.
2.4.32 Knowledge of operator response to loss of all annunciators. 3.6
Knowledge of the lines of authority during implementation of
2.4.37 3.0
the emergency plan.
f;‘ rf;g;%:gfgl an 2428 Knowtedge of procedures relating to a security event (non- 41
o safeguards information). ’
2.4.30 Knowledge of events related to system operation/status that 41
o must be reported to internal organizations or external agencies, ’
such as the State, the NRC, or the transmission system
operator.
Subtotal 3 2
Tier 3 Point Total 10 10 7 7




ES-401 12 Form ES-401-2
Tier/ Randomly Reason for Rejection
Group Selected K/A




ES-301

Administrative Topics Outline
Draft (Rev_083119)

Form ES-301-1

Facility: McGuire

Examination Level:

RO

Date of Examination:

Operating Test Number:

2/2020

N20-1

Administrative Topic
(see Note)

Type Code*

Describe activity to be performed

Conduct of Operations

D,P,R

2.1.20 (4.6)

JPM:

Ability to interpret and execute procedure
steps.

Complete a Surveillance for Mode
Change

Conduct of Operations

2.1.37 (4.3)

JPM:

Knowledge of procedures, guidelines or
limitations associated with reactivity
management.

Verification of Keff <0.99 with Shutdown
Banks Withdrawn

Equipment Control

2.2.43 (3.0)

JPM:

Knowledge of process used to track
inoperable alarms.

Partial Loss of Annunciators

Radiation Control

2.3.7 (3.5)

JPM:

Ability to comply with radiation work
permit requirements during normal or
abnormal conditions.

Evaluate Stay Time with Lowered SFP
Level

NOTE:

All items (5 total) are required for SROs. RO applicants require only four items unless
they are retaking only the administrative topics (which would require all five items).

*Type Codes & Criteria:

(C)ontrol room, (0) (S)imulator, (0) or Class(R)oom (4)

(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes) (1)
(N)ew or (M)odified from bank (> 1) (3)

(P)revious 2 exams (< 1; randomly selected) (1)
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ES-301 Administrative Topics Outline Form ES-301-1

Draft (Rev_083119)

Ala

A1b

A2

RO Admin JPM Summary

This is a Bank JPM. The operator will be told that Unit 1 is in Mode 4 during a plant
startup, that the current EFPD is 348, that NC System pressure has stabilized at 1600
psig, and that it has become necessary to perform Enclosure 13.4, NC Boron
Concentration Checklist, of PT/1/A/4600/003D, Monthly Surveillance Items, in order to
continue with the plant startup. The operator will be provided with the most recent
chemistry sample results for the Cold Leg Accumulator Boron Concentrations, and
directed to complete Enclosure 13.4, NC Boron Concentration Checklist, of
PT/1/A/4600/003D, Monthly Surveillance lItems. Additionally, the operator will be directed
to identify any Flex Strategy Administrative Limits and any Technical Specification LCO
that are not being complied with. The operator will be expected to complete Enclosure
13.4 of PT/1/A/4600/003D in accordance with the attached KEY, determine that all Flex
Strategy Administrative Limits are met, and determine that LCO 3.5.1 is not currently met.
This JPM appeared on the 2016 Initial License Exam and was randomly selected for the
2020 Exam.

This is a modified Bank JPM. The operator will be told that a Unit 1 startup in progress
per OP/1/A/6100/001 (Controlling Procedure for Unit Startup) and PT/0/A/4150/047 (1/M
Monitoring During Startup), that all control banks have just been reinserted because the
extrapolated critical rod position indicated that criticality would occur below the lower ECP
band, that the OAC and REACT Program are unavailable, and that it is expected that
Tavg will be maintained at its current value of 557°F. The operator will be provided
with an initial set of plant /reactor conditions; and directed to perform Enclosure 4.7
(Verification of Keff <0.99 with Shutdown Banks Withdrawn) of OP/0/A/6100/006
(Reactivity Balance Calculation) to ensure that an inadvertent Mode change has not
occurred. The operator will be expected to determine that an inadvertent mode change
has not occurred (See attached KEY).

This is a modified JPM. The operator will be told that while Unit 1 was operating at 100%
power, a lightning strike caused several of the Unit 1 Control Room Annunciators to fail
requiring entry into PT/1/A4600/033 (Loss of Control Room Annunciators) and has
completed Attachment 2 (Partial Loss of Annunciator Panels) through Step 3.8. The
operator will be told that several operators are reviewing the Annunciator Response
Procedures for each failed annunciator. The operator will be provided with a list of failed
annunciators on 1AD-13; and directed to perform step 9 of Attachment 2 to determine (1)
IF any AP or EP that has a Time Critical Task has been affected, (2) IF any Technical
Specification or Selected Licensee Commitment surveillance has been affected and (3) IF
any proceduralized Alternate Action must be taken. The operator will be expected to
determine that there are Alternative Methods procedurally identified for Surveillance
associated with three of these annunciators, that one failure impacts the Semi-Daily
Surveillance associated with TS SR 3.6.4.1, that one failure impacts the Daily Surveillance
associated with SLC 16.7.3, and that one failure impacts an AP/EP Time Critical Task per
the attached KEY.
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ES-301 Administrative Topics Outline Form ES-301-1
Draft (Rev_083119)

A3 This is a modified Bank JPM. The operator will be told that a station wide accident has
occurred due to an Earthquake, that Unit 1 is Mode 6 with a full core off-load, that the Unit
1 Spent Fuel Pool level has lowered to 10 feet above the top of the fuel, and has stabilized
at this level, and that the crew is implementing AP/1/A/5500/41 (Loss of Spent Fuel
Cooling or Level) and EP/1/A/5000/G-1 Generic Enclosures), Enclosure 32 (Monitoring
Unit 1 SFP Level and Temperature). They will also be told that there are no installed
radiation monitors that are operable in the Spent Fuel Building, that an RWP limit of 500
mrem has been placed on all personnel performing emergency tasks within the building,
and that the operator has been assigned a repetitive task within Generic Enclosure 32
which will require them to enter the Fuel Building and proceed to the area around the
Spent Fuel Pool, and remain there for 8 minutes, before exiting the building. The operator
will be directed to use Enclosure 13 (Spent Fuel Pool Radiation Level Vs. Water Level
Above Fuel) of AP/1/A/5500/41 (Loss of Spent Fuel Cooling or Level), and determine the
number of times they will be able to perform this repetitive task before they must be
replaced by another operator. The operator will be expected to use Enclosure 13 of
AP/1/A/5500/41 to determine that the dose rate around the Spent Fuel Pool area is 649
mrem/hour and based on this the operator will determine that the repetitive task can be
performed 5 times before another operator will need to perform the task.

NUREG-1021, Revision 11



ES-301 Administrative Topics Outline Form ES-301-1
Draft (Rev_090819)
Facility: McGuire Date of Examination: 2/2020
Examination Level: SRO Operating Test Number: N20-1
Administrative Topic Type Code* Describe activity to be performed
(see Note)
2.1.18 (3.8) Ability to make accurate, clear, concise
Conduct of Operations M. R logs, records, status boards, and reports.
JPM: Determine Reportability Requirements
2.1.1(4.2) Knowledge of conduct of operations
Conduct of Operations requirements
M, R
JPM: Perform Daily Surveillance ltems
Checklist
2.2.18 (3.9) Knowledge of the process for managing
Equipment Control maintenance activities during shutdown
operations, such as risk assessments,
M, R work prioritization, etc.
JPM: Perform a Thermal Margin Determination
2.3.6 (3.8) Ability to approve release permits.
Radiation Control D,P,R
JPM: Approve a Liquid Release Permit
2.4.41 (4.6) Knowledge of emergency action level
Emergency thresholds and classifications.
Procedures/Plan D,R
JPM: Classify an Emergency Event

NOTE:

All items (5 total) are required for SROs. RO applicants require only four items unless
they are retaking only the administrative topics (which would require all five items).

*Type Codes & Criteria:

(C)ontrol room, (0) (S)imulator, (0) or Class(R)oom (5)

(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes) (2)
(N)ew or (M)odified from bank (> 1) (3)

(P)revious 2 exams (< 1; randomly selected) (1)
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ES-301 Administrative Topics Outline Form ES-301-1

Draft (Rev_090819)

Ala

A1b

A2

A3

SRO Admin JPM Summary

This is a modified Bank JPM. The operator will be provided with a set of plant conditions
that ultimately led to an automatic reactor trip from 100% power. The operator will be
directed to determine reportability requirements, including completion of any necessary
paperwork. The operator will be expected to identify that this condition requires a 4-hour
notification to the NRC in accordance with RP/0/A/5700/010 (NRC Immediate Notification
Requirements), and to complete Attachment 2 (NRC Event Notification Worksheet) in
accordance with the attached Key.

This is a modified Bank JPM. The operator will be told that Unit 1 is in Mode 1 at 100%
power, given several initial plant conditions and told that Enclosure 13.1, Daily
Surveillance Items Checklist, of PT/1/A/4600/003B, “Daily Surveillance Items,” has been
completed. The operator will be directed to evaluate the completed Enclosure 13.1 of
PT/1/A/4600/003B (Daily Surveillance ltems Checklist) per Step 12, identify all Technical
Specification/SLC required ACTION, as well as all other actions that must be taken. The
operator will be expected to review the completed Enclosure 13.1, Daily Surveillance
Items Checklist and associated Equipment Problem Identification Form and verify that the
applicable surveillance items meet specified acceptance criteria. For surveillance items
NOT meeting Acceptance Criteria, all required action will be identified per the attached
KEY.

This is a modified Bank JPM. The operator will be told that Unit 1 was shutdown 16 days
ago for a mid-cycle outage after 200 days of operation, that Unit 1 is currently in Mode 5
with the NC system is 125°F and “A” Train ND in service; and that preparations are being
made to lower NC system level to 67 inches above Hot Leg Centerline per Enclosure 4.1
(Draining the NC System) of OP/1/A/6100/SD-20 (Draining the NC System). The operator
will be directed to complete Attachment 12.6 of OMP 5-8 (Shift Supervision Turnovers) to
determine the new thermal margin with NC system level at 67 inches above Hot Leg
Centerline and make the appropriate notifications (Complete all paperwork). The operator
will be expected to determine the Thermal Margin and complete Attachment 12.6 (Thermal
Margin Determination) and Attachment 12.7 (Shutdown Assessment Status) of OMP 5-8
(Shift Supervision Turnovers) in accordance with the provided KEY.

This is a Bank JPM. The operator will be provided with a list of equipment that is Out-of-
Service (OOS) which will include some Liquid Radwaste monitoring equipment. The
operator will be told that Unit 1 and Unit 2 are in Mode 1 at 100% power, that there are no
on-going liquid radiation releases, that Attachment 1 ('B' WMT Release Using 'B' WMT
Pump) of OP/0/B/6200/607 (Liquid Waste Release — WMT ‘B’ with WMT Pump ‘B’) is in
progress in preparation for release of the B Waste Monitor Tank, that Attachment 10 ('B'
WMT Release Authorization) has been initiated, that RP has just delivered the LWR
package # 2020067 to the Control Room, and that all available RC Pumps are running.
The operator will be directed to review and approve LWR Package # 2020067 by
performing Steps 9-12 of Attachment 10 (‘B° WMT Release Authorization) of
OP/0/B/6200/607; and if LWR Package # 2020067 cannot be approved, identify why not.
The operator will be expected to determine that LWR Package # 2020067 cannot be
approved because the recommended Release Rate is GREATER THAN the Allowable
Release Rate and OEMF49 has NOT been source checked. This JPM appeared on the
2018 Initial License Exam and was randomly selected for the 2020 Exam.
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ES-301 Administrative Topics Outline Form ES-301-1
Draft (Rev_090819)

A4 This is a Bank JPM. The operator will be told that Unit 1 was operating at 100% power
and Unit 2 was in No Mode when a Loss of Offsite Power occurred to the site. The
operator will be directed to classify the event in accordance with RP/0/A/5700/000
(Classification of Emergency), identify the EAL resulting in the Highest Emergency
Classification, then prepare a Nuclear Power Plant Emergency Notification Form for the
event, and present to the Emergency Coordinator for approval. The operator will be
expected to declare a SITE AREA EMERGENCY (SAE) based on SS1.1, “Loss of all
offsite and all onsite AC power capability to essential 4160V buses 1(2)ETA and 1(2)ETB
for 215 min;” and complete the Emergency Notification Form in accordance with the
provided KEY within the following 15 minutes.
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ES-301 Control Room/In-Plant Systems Outline Form ES-301-2
(REV_083019)

Facility: McGuire Date of Examination: 2/2020
Exam Level (circle one): RO (only) I SRO(l)  SRO Operating Test No.: N20-1
(V)
Control Room Systems@ (8 for RO; 7 for SRO-I; 2 or 3 for SRO-U)
System / JPM Title Type Code” Fﬁi‘;‘ifgn
A. APE 022 Loss of Reactor Coolant Makeup [022 AA1.04 (3.3/3.2)]
S,N,A L 2
Restoring Charging Flow with Hot NC Pump Seals
B.  APE 065 Loss of Instrument Air [065 AA2.07 (2.8/3.2)]
S,N,A L 8
Auxiliary Feedwater Flow Control with a Loss of Instrument Air
C. 061 Auxiliary/Emergency Feedwater (AFW) System [061 A2.07
(3.4/3.5)] S,P,D, A EN 4S
CA Suction Source Realignment
D. 010 Pressurizer Pressure Control System [010 A4.03 (4.0/3.8)]
S,D,A, L 3
Place LTOP in Service and Respond to a Failed PORV
E.  APE 056 Loss of Off-Site Power [056 AA1.02 (4.0/3.9)]
Restore Normal Power to 1ETB and Unload the 1B EDG/Respond to S,D, A 6
1ETB Lockout
F. APE 061 ARM System Alarms [061 AA2.01 (3.5/3.7)]
S,P,D 7
Control Room Air Intake High Radiation Alarms
G. 007 Pressurizer Relief Tank/Quench Tank System [007 A1.03 (2.6/2.7)]
S,D 5
Control Pressurizer Relief Tank Parameters
H. 003 Reactor Coolant Pump System [003 A4.01 (3.3/3.2)]
S, D, L 4P
Start and Stop the 1B NCP for NCS Venting
In-Plant Systems™ 3 for RO; 3 for SRO-I; 3 or 2 for SRO-U
l. APE 024 Emergency Boration [024 AA1.04 (3.6/3.7)]
P,D,RE 1
Emergency Borate the NCS Locally Using 2NV-269
J. APE 069 Loss of Containment Integrity [069 AA1.03 (2.8/3.0)]
D,R,E 5
Start the Hydrogen Analyzers
K. EPE 055 Station Blackout [055 EK3.02 (4.3/4.6)]
D, E 6
Establish NC Pump Seal Injection From the SSF

NUREG-1021, Revision 11



ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

(REV_083019)

* All RO and SRO-I control room (and in-plant) systems must be different and serve different safety
functions, all five SRO-U systems must serve different safety functions, and in-plant systems and
functions may overlap those tested in the control room.

* Type Codes

Criteria for R/ SRO-I / SRO-U

A
C

|mulator

)liternate path -6 (5) /4-6 (5) / 2-3 (3)
yontrol room
D)irect from bank <9(9)/<8(8)/<4 (4)
)mergency or abnormal in-plant >13)/21(3)/>21(2)
N)gineered Safety Feature >1(1)/=1 (1) =1 (1) (Control Room System)
Yow-Power / Shutdown >14)/213)/=>21(2)
ew or (M)odified from bank including 1(A) >2((2)/>22)/>1(1)
reV|ous 2 exams <3 (3)/<3(3)/ <2 (1) (Randomly Selected)
>1(2)=12)/=1(1)

JPM Summary

JPM A This is a New JPM. The operator will be told that a loss of Charging at 100% power has

resulted in a plant trip and hot lower bearing temperatures on all four NC Pumps and that
charging flow is now ready to be restored. The operator will be directed to perform
Enclosure 4 (Restoring Charging Flow With Hot NC Pump Seals) of AP/1/A/5500/12,
“Loss of Letdown, Charging or Seal Injection.” The operator will be expected to isolate
the NC Pumps seals, attempt to start the 1B NV Pump to re-establish Charging Flow, then
start the PD Pump when the 1B NV Pump fails to start (Alternate Path) and complete the
restoration of 50 gpm charging flow per Enclosure 4 of AP/1/A/5500/12.

JPM B This is a New JPM. The operator will be told that with Unit 1 at 100% power, a seismic

event resulted in a loss of VI and a reactor trip, that the crew is in EP/1/A/5000/ES-0.1,
“Reactor Trip Response,” and continuing with AP/1/A/5500/22, “Loss of VI,” as able; and
that crew has just determined that VI Header pressure is less than 85 psig at Step 2 of
ES-0.1. The operator will be directed to perform the ES-0.1 Step 2 RNO to control NC
System Cooldown. The operator will be expected to initiate the Step 2 RNO of ES-0.1,
determine that all S/G levels are greater than 11% and rising in an uncontrolled manner,
then implement Generic Enclosure 16 (CA Flow Control with a Loss of VI) to minimize
cooldown and stabilize all Steam Generator levels prior to Steam Generator Narrow
Range level in any Steam Generator rising to greater than 92%. When attempting to
control CA flow from the MDCA Pump to the 1D S/G the operator will determine that the
CA flow cannot be controlled from the Control Room and direct local action to isolate CA
flow (Alternate Path).

JPM C This is a Bank JPM. The operator will be told that Unit 1 has just tripped from 100% power,

due to seismic activity, that the crew is now implementing EP/1/A/5000/ES-0.1 (Reactor
Trip Response), and that the CA Storage Tank has developed a leak, and level has
lowered to 1.5 feet. The operator will be directed to perform EP/1/A/5000/G-1, Generic
Enclosure 20 (CA Suction Source Realignment), while the crew continues with ES-0.1.
The operator will realign the suction of the CA Pumps from the non-safety related to the
safety-related source (RN). During this action, the operator will recognize that RN Supply
to the 1B MDCA Pump cannot be established (Alternate Path) and stop the pump. This
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ES-301 Control Room/In-Plant Systems Outline Form ES-301-2
(REV_083019)

JPM appeared on the 2016 Initial License Exam and was randomly selected for the 2020
Exam.

JPM D This is a Bank JPM. The operator will be told that Unit 1 is in a cooldown and
depressurization in accordance with OP/1/A/6100/SD-4, (Cooldown to 240 Degrees F),
that the 1A and 1B NCPs are operating, and that conditions have been established for
placing LTOPs in service. The operator will be directed to place the LTOP System in
operation beginning with Step 3.13.2b - of Attachment 1 of OP/1/A/6100/SO-10
(Controlling Procedure for LTOP Operation) and monitor for proper operation. The
operator will be expected to place LTOP in service by first placing 1NC-32B in service per
procedure; and then respond to a failed open Pzr PORV (1NC-34A) by closing the failed
open Pzr PORYV Block Valve (Alternate Path).

JPM E This is a Bank JPM. The operator will be told that Unit 1 was operating at 100% power
when the normal power breaker to 1ETB was inadvertently opened, the 1B EDG started
and re-energized the bus and sequenced loads onto 1ETB as expected, the crew entered
AP/1/A/5500/07, Loss of Electrical Power, Case Il, Loss of Normal Power to Either 1ETA
or 1ETB; and they are currently at Step 86. The operator will also be told that an
investigation has revealed that the breaker was inadvertently opened, that the breaker is
ready to be re-closed, and that the crew is attempting to return 1ETB to normal power and
shutdown the 1B D/G. The operator will be directed to restore 1ETB to normal power and
separate the 1B D/G from the Grid from the Control Room per OP/1/A/6350/002 (Diesel
Generator), Enclosure 4.4 (1B D/G Shutdown). The operator will be expected to parallel
1ETB, with 1ATD, and then unload the 1B D/G. When the operator transfers the 1ETB
load to the normal power supply and opens the 1ETB Emergency Breaker, an overcurrent
lockout will occur on Bus 1ETA causing the running NV and KC Pumps to stop (Alternate
Path). Then, after Bus 1ETA has experienced an overcurrent lockout, the operator will be
expected to carry out the immediate actions of AP/1/A/5500/07 by starting the 1B NV
Pump and the 1B KC Pumps manually.

JPM F This is a Bank JPM. The operator will be told that Units 1 and 2 are operating at 100%
power, that Annunciator 1RAD-2 B2, EMF 43B CR AIR INTAKE B HI RAD, alarmed 45
seconds ago; and that Annunciator 1RAD-1 B2, EMF 43A CR AIR INTAKE A HI RAD,
alarmed 15 seconds ago. The operator will be directed to perform the Annunciator
Response Procedures for both alarms. The operator will be expected to determine that
the Unit 2 intake presents a greater threat than Unit 1 and align the VC inlet to take suction
on Unit 1 only; and then pressurize the Control Room from the B Train Outside Air
Pressure Fan. This JPM appeared on the 2018 Initial License Exam and was randomly
selected for the 2020 Exam.

JPM G This is a Bank JPM. The operator will be told that Unit 1 is operating at power, that a
transient has resulted in a discharge to the Pressurizer Relief Tank (PRT) from the
Pressurizer PORVs, that the plant has stabilized and all Pressurizer PORVs are closed,
and then provided with a set of PRT parameters. The operator will also be told that Steps
3.1 through 3.5 of Enclosure 4.3 (PRT Cooling) of OP/1/A/6150/004 (Pressurizer Relief
Tank), have been completed. The operator will be directed to perform Enclosure 4.3 (PRT
Cooling) of OP/1/A/6150/004 (Pressurizer Relief Tank), starting with Step 3.6, to lower
PRT Temperature to clear 1AD-6, C9, PRT HI TEMP. The operator will be expected to
complete Enclosure 4.3 (PRT Cooling) of OP/1/A/6150/004 (Pressurizer Relief Tank) such
that PRT Temperature is less than 110°F, and 1AD-6, C9, PRT HI TEMP is
EXTINGUISHED.
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ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

(REV_083019)

JPM H This is a Bank JPM. The operator will be told that a plant startup is in progress per

JPM |

JPM J

OP/1/A/6100/001 (Controlling Procedure For Unit Startup), that the crew is implementing
Enclosure 4.2 (Venting the NC System (Control Room Activities)) of OP/1/A/6100/SU-6
(Venting the NC System), that the NC System is water solid, and that NC System pressure
is being maintained between 320-350 psig. The operator will also be told that the crew is
ready to conduct a 60 second run of the 1B NC Pump, and that Attachment 1 (Startup and
Operation) of OP/1/A/6150/002 A (Reactor Coolant Pump Operation) has been marked
up for place-keeping through step 3.1.3 to support NC Pump operation. The operator will
be directed to start the 1B NCP per Section 3.3 of Attachment 1 (Startup and Operation)
of OP/1/A/6150/002 A (Reactor Coolant Pump Operation); and then stop the 1B NCP after
60 seconds of operation, or if a low temperature condition develops. The operator will be
expected to conduct a 60 second run of the 1B NC Pump in accordance with Attachment
1 of OP/1/A/6150/002 A.

This is a Bank JPM. The operator will be told that Unit 2 was at 100% power when a
Boron dilution event occurred, that AP/2/A/5500/38 (Emergency Boration and Response
to Inadvertent Dilution) was entered, and that while attempting to open 2NV-265B (Boric
Acid To NV Pumps), the BOP discovered that 2NV-265B was de-energized. The operator
will be directed to emergency borate the NC System by performing Step 12.d RNO of
AP/2/A/5500/38. The operator will be expected to attempt to open 2NV-265B, and when
this fails open 2NV-269 within ten (10) minutes of dispatch. This is a Time Critical JPM.
This JPM appeared on the 2016 Initial License Exam and was randomly selected for the
2020 Exam.

This is Bank JPM. The operator will be told that Unit 1 has tripped from 100% power due
to an accident, that the crew is in EP/1/A/5000/FR-Z.1 (Response to High Containment
Pressure), and that the crew is checking Containment Hydrogen Concentration. The
operator will be directed to place the Hydrogen Analyzers in service in accordance with
Enclosure 5 (Placing H2 Analyzers In Service) of EP/1/A/5000/G-1 (Generic Enclosures).
The operator will be expected to place the 1A Hydrogen Analyzer in service.

JPM K This is a Bank JPM. The operator will be placed in a situation in which a Loss of All AC

has occurred on Unit 1. The operator will be told that EP/1/A/5000/ECA-0.0, (Loss of All
AC Power) has been implemented, and that an operator to complete Enclosure 3 (Unit 1
ETA And ETB Rooms - ECA-0.0 Actions). The operator will be directed to obtain the
Brown Folder at SSF and complete Enclosure 2, (Unit 1 SSF-ECA-0.0 Actions), which will
require the re-establishment of NCP Seal Water flow. The operator will be expected to
place the SSF Diesel in operation and supply power to 1SLXG, start the Standby Makeup
Pump and ensure that it is supplying NCP seal injection within seven (7) minutes of
dispatch, ensure that 1SLXG is supplying power to SMXG and SMXG-1, and that Battery
Chargers SDSP-1 and SDSP-2 supply breakers are closed. This is a Time Critical JPM.
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~~ QUESTION 1

SYS003 K5.02 - Reactor Coolant Pump System (RCPS)
Knowledge of the operational implications of the following concepts as they apply to the RCPS: (CFR: 41.5/45.7)
Effects of RCP coastdown on RCS parameters ...........c.co.c.....

Given the following on Unit 1:
e Unitis at 40% RTP
e Power ascension in progress
e Turbine Controls in MW-IN
Subsequently:

e 1C NC pump trips

Based on the conditions above and assuming no operator action,

1) Tcold in the unaffected NC loops stabilize at a lower value.
2) NC Loop 1C delta T will stabilize at a value than the other NC loops
delta Ts.

Which ONE (1) of the following completes the statements above?

A. 1. will NOT
2. lower

B. 1. will NOT

2. higher
C. 1. will

2. lower
D. 1. will

2. higher
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 1

General Discussion

Per PS-NCP lesson plan:

Reverse flow in the affected loop will cause Thot to decrease to a value equal to or slightly less than Tcold, thereby decreasing the affected loop
delta T.

Steam flow from the Steam Generators and heat removal from the NC system in unaffected loops will increase and Tcold in the unaffected loops
will decrease.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible if the applicant concludes that the increase in heat removal from the unaffected loops will casue an increase in Tavg and thus

Tcold.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant concludes that the increase in heat removal from the unaffected loops will casue an increase in Tavg and thus
Tcold.

Part 2 is plausible because the overall core delta T would increase due to only 3 NC pumps running, but the affected loop delta T would decrease
due to reverse flow in that loop.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the overall core delta T would increase due to only 3 NC pumps running, but the affected loop delta T would decrease
due to reverse flow in that loop.

Basis for meeting the KA

The K/A is matched because applicants are required to have knowledge of the operational implications of NC pump coastdown on NC system
parameters (Tcold and delta T).

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
The applicant will be required to analyze the conditions in the stem and determine the affect those conditions will have on unaffected loops
Tcold and affected loop delta T.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2016 CNS NRC (Bank 6332)
Development References Student References Provided
OP-MC-PS-NCP (Rev 32) page 26
OP-MC-CF-IFC (Rev 07) page 8

SYS003 K5.02 - Reactor Coolant Pump System (RCPS)
Knowledge of the operational implications of the following concepts as they apply to the RCPS: (CFR: 41.5/45.7)
Effects of RCP coastdown on RCS parameters ............c..cc.......
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Remarks/Status
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ILT 20-1 MNS SRO NRC Examination QUESTION 2 D

SYS003 K6.14 - Reactor Coolant Pump System (RCPS)
Knowledge of the effect of a loss or malfunction on the following will have on the RCPS: (CFR: 41.7 / 45/5)

Starting reqUIremMents ........coccevveeeeruereenreneeneeneennes

Given the following on Unit 1:

e NCS Tavgis 215°F

e NCS pressure is 250 PSIG

e VCT pressure is 28 PSIG

e The 1A NC pump is to be started for a unit heatup

Subsequently:

e The 1A2 Oil Lift pump is started
e Qil Lift pressure is 580 PSIG

1) In accordance with OP/1/A/6150/002A (REACTOR COOLANT PUMP

OPERATION) Attachment 1 (Startup and Operation), the MINIMUM required #1
Seal differential pressure for starting the NC pump met.

2) Based on the conditions above, if the 1A NC PUMP SAFETY BKR "START"
pushbutton is depressed, the pump start.

Which ONE (1) of the following completes the statements above?

A. 1. is NOT
2. will

B. 1. is NOT

2. will NOT
C. 1. is

2. will
D. 1. is

2. will NOT
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 2

General Discussion

The minimum #1 Seal D/P for starting an NC pump is 200 PSID as stated in OP/1/A/6150/002 A (NCP Operation).

The NC Pump will not start (safety breaker will not close) unless oil lift pressure is greater than 600 psig.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant does not recall 200 PSID is the minimum required #1 seal differential pressure required by OP/1/A/6150/002
A. Tt is also typical for #1 seal differential pressure to be greater than 300 PSID during an NC pump start.

Part 2 is plausible since the 1A NCP can be started with low #1 seal differential pressure. However, the bearing oil lift interlock pressure for
starting an NCP is not met.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible if the applicant does not recall 200 PSID is the minimum required #1 seal differential pressure required by OP/1/A/6150/002
A. It is also typical for #1 seal differential pressure to be greater than 300 PSID during an NC pump start.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicant does not recall there is a bearing oil lift pressure interlock for starting an NCP.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of the starting requirements for an NC pump to be able to identify when a
malfunction has occurred that would effect whether or not an NC pump could be started.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to perform more than one mental step. First the applicant must analyze the
parameters given in the stem and then calculate NCP Seal D/P.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2015 MNS NRC Q2 (Bank 5914)
Development References Student References Provided

Lesson Plan OP-MC-PS-NCP Section 2.1 & Section 2.3.2

LEARNING OBJECTIVES:
OP-MC-PS-NCP Objectives 6 & 12

OP/1/A/6150/002A (REACTOR COOLANT OPERATION) Attachment 1(Startup
and Operation).

SYS003 K6.14 - Reactor Coolant Pump System (RCPS)
Knowledge of the effect of a loss or malfunction on the following will have on the RCPS: (CFR: 41.7 / 45/5)
Starting reqUIremMents ........cocceeeervereerveneeneereennennes
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ILT 20-1 MNS SRO NRC Examination

QUESTION 2

HE

D

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D".
- SLG 10/25/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 3

SYS004 K5.31 - Chemical and Volume Control System
Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.5/45.7)
Purpose of flow path around boric acid storage tank ...................

Given the following on Unit 1:

e Unitis at 75% RTP
e The U1 Boric Acid Tank (BAT) has been placed in Normal Recirculation per
OP/1/A/6150/009 (BORON CONCENTRATION CONTROL)

Based on the conditions above,

1) the U1 BAT available as a boration flowpath to the NC system.

2) SLC 16.9.9 (BORATION SYSTEMS FLOW PATH - OPERATING) requires
that of 3 boron injection flow paths be OPERABLE.

Which ONE (1) of the following completes the statements above?

2. one

B. 1. is NOT
2. two

2. two

D. 1. is NOT
2. one
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 3

General Discussion

Placing the BAT in Normal recirculation requires one boric acid transfer pump to be started and the stby boric acid transfer pump to be placed in
auto if the NV system is aligned for auto makeup. This alignment does not affect the ability of the BAT to be used as a boration flowpath to the
NC system. Placing the BAT in Rapid recirculation makes the boration flowpath from BAT to NC System via NV Pumps inoperable and
unavailable.

SLC 16.9.9 requires two of three possible boron injection flow paths to be operable.

Answer A Discussion

INCORRECT: See explanantion above.

Plausible:
Part 1 is correct.

Part 2 is plausible because SLC 16.9.12 (Boration Systems Flow Path Shutdown) requires one functional flow path.

Answer B Discussion

INCORRECT: See explanantion above.

Plausible:
Part 1 is plausible because the BAT is NOT available as a boration flowpath in a rapid recirculation lineup.

Part 2 is correct.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanantion above.

Plausible:
Part 1 is plausible because the BAT is NOT available as a boration flowpath in a rapid recirculation lineup.

Part 2 is plausible because SLC 16.9.12 (Boration Systems Flow Path Shutdown) requires one functional flow path.

Basis for meeting the KA

K/A is matched because item asks the operational implications of having the BAT in recirculation. (MNS does have a path around the BAT that
contains one manual valve. Exam team is unable to write a discriminating question about this one manual valve and opted to write a question
concerning operational implications with the BAT being in recirc).

Basis for Hi Cog

This question is higher cognitive because more than one mental step is required. First, the applicant isrequired to evaluate the affect a change in
system alignment will have on boration flowpath and then recall from memory SLC commitment requirements.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

SYS004 K5.31 - Chemical and Volume Control System
Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.5/45.7)
Purpose of flow path around boric acid storage tank ...................

Remarks/Status

401-9 Comments: SAT

S004 K5.31
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Although the purpose of the bypass is explicitly stated in the question, the question does meet the operational implication portion adequately.

Facility Response: NONE
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination QUESTION 4 D

SYS004 2.4.30 - Chemical and Volume Control System
SYS004 GENERIC

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)

Given the following on Unit 2:

e Operations is shifting from the 2A NV pump to the 2B NV pump per
OP/2/A/6200/001B, (CHEMICAL AND VOLUME CONTROL CHARGING)

In accordance with OP/2/A/6200/001B,

1) the DP between Seal Balance Line Pressure AND suction pressure must be

less than or equal to a MAXIMUM of PSID.
2) if DP is too high, is required to be notified to evaluate pump
performance.

Which ONE (1) of the following completes the statements above?

A. 1.40

2. Maintenance
B. 1. 50

2. Maintenance
C. 1. 40

2. Engineering
D. 1. 50

2. Engineering
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 4

General Discussion

OP/2/A/6200/001B requires the DP between seal balance line pressure and suction pressure to be no greater than 50 psid when starting a pump.

If DP is greater than 50 psid then engineering will be contacted to evaluate pump performance.

Answer A Discussion

INCORRECT: See explanation above.

Plausible:
Part 1 is plausible because 40 psid is the seal injection filter high DP setpoint.

Part 2 is plausible because maintenance is usually the point of contact for mechanical issues.

Answer B Discussion

INCORRECT: See explanation above.

Plausible:
Part 1 is correct.

Part 2 is plausible because maintenance is usually the point of contact for mechanical issues.

Answer C Discussion

INCORRECT: See explanation above.

Plausible:
Part 1 is plausible because 40 psid the is seal injection filter high DP setpoint.

Part 2 is correct.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicants will have to recall the DP setpoint for seal balance pressure and suction pressure and determine
which internal organization will be contacted to evaluate the DP when not in spec.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
OP/2A/6200/01 B (Chemical and Voume Control - Charging, Rev 76
PS-NV lesson plan, Rev 14A

SYS004 2.4.30 - Chemical and Volume Control System
SYS004 GENERIC

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)

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 5§

SYS005 K2.03 - Residual Heat Removal System (RHRS)
Knowledge of bus power supplies to the following: (CFR: 41.7)
RCS pressure boundary motor-operated valves .........c.cceceeeene

Given the following on Unit 1:

¢ Plant shutdown and cooldown to 100°F is in progress.
¢ NC System temperature 180°F.
e Both trains of ND are in service in accordance with station procedures.

The power supply to 1ND-1B (C NC Loop to ND Pumps)is __ (1)___ and the current
status of its motor breakeris _ (2)

Which ONE (1) of the following completes the statement above?

A. 1. 1TEMXA4
2. OPEN

B. 1. 1TEMXD
2. OPEN

C. 1. 1TEMXA4
2. CLOSED

D. 1. 1TEMXD
2. CLOSED
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 5

General Discussion

OP/1/A/6100/SD-12 Enclosure 4.1, Cooldown to 100 Degrees F, lists the power supplies for IND-1B (IEMXD-8D) and IND-2A (1IEMXA4-
3C). This enclosure also has a step to Open the breakers.

OP-MC-PS-ND states: The normal system configuration is to remove power from ND-1B and ND-2AC after the Unit has reached Mode 5
during shutdown (while performing OP/1or 2/A/6100/SD-12, Cooldown to 100°F).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 1ND-2AC (C NC Loop to ND Pumps) is powered from 1EMXA4.

Part 2 is correct.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 1ND-2AC (C NC Loop to ND Pumps) is powered from 1EMXA4.

Part 2 is plausible because during shutdown power is restored and maintained in Mode 4 to allow the valves to be operated from the control
room before power is removed again while in Mode 5.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because during shutdown power is restored and maintained in Mode 4 to allow the valves to be operated from the control
room before power is removed again while in Mode 5.

Basis for meeting the KA

K/A is matched because item directly evaluates power source for MOVs, and further discriminates by asking breaker position.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
The applicant will be required to analyze the conditions in the stem and determine the affect those conditions will have on breaker position
during shutdown.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2008 MNS NRC Q3 (Bank 3221)
Development References Student References Provided
OP/1/A/6100/SD-12 Rev. 67
OP-MC-PS-ND Rev. 53

SYS005 K2.03 - Residual Heat Removal System (RHRS)
Knowledge of bus power supplies to the following: (CFR: 41.7)
RCS pressure boundary motor-operated valves ..........cc.ceceeuee

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B".
- SLG 10/29/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 6 &

SYS006 A3.03 - Emergency Core Cooling System (ECCS)
Ability to monitor automatic operation of the ECCS, including: (CFR: 41.7/45.5)
ESFAS-operated valves ........cccooceveevenennienenincnene

Given the following on Unit 1:
e A Reactor Trip and Safety Injection have occurred due to a LOCA

e LOCA SEQ ACTUATED TRAIN B status light on 1S1-14 is DARK
e The Phase A "RESET" lights for Trains "A" and "B" are LIT

1) Based on the conditions above, the "S LATCHED" light for 1NI-185A (RB SUMP
TO TRAIN A ND & NS) LIT.

2) When the "S LATCHED" lights are LIT for 1NI-185A and 1NI-184B, depressing the
1SS RESET" pushbuttons disable the Auto OPEN signal.

Which ONE (1) of the following completes the statements above?

A. 1. is
2. will
B. 1. is
2. will NOT

C. 1. is NOT
2. will

D. 1. is NOT
2. willNOT
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 6 &

General Discussion

Per PS-ND lesson Plan:
NI-184B and NI-185A have open/close pushbuttons on the ND section of MC11. These valves are designed to automatically open on FWST
low level ( 95"), following a safety injection signal, to swap the ND pump suction from the FWST to the containment sump.

When the SS signal is actuated, the S LATCHED indication will illuminate and remain lit until the SS RESET pushbutton is depressed. The S
LATCH seals in the SS SIGNAL, therefore the automatic swap will be enabled even if the SS signal is reset. The S-latch allows the automatic
opening of NI-184B and/or NI-185A on 2 of 3 FWST LO level bistables provided the FWST level instruments are not in test.

The 1NI-185A/184B SS Reset pushbutton will restore the NI-184B(185A) open interlock and disables the 2/3 FWST LO level auto open signal.
When depressed, the S latch light will go out

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the applicant may believe it requires resetting the train related Safety Injection Signal as well as depressing the SS
Reset in order to regain control of the valves.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the Phase A reset lights are lit for both trains indicating they did not receive a safety injection signal to actuate.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the Phase A reset lights are lit for both trains indicating they did not receive a safety injection signal to actuate.

Part 2 is plausible because the applicant may believe it requires resetting the train related Safety Injection Signal as well as depressing the SS
Reset in order to regain control of the valves.

Basis for meeting the KA

The K/A is matched because the applicant demonstates the ability to monitor and anticipate automatic operation of containment sump suction
valves.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to analyze the conditions in the stem and determine how the failures provided
will affect the ability of the containment sump valves to operate automatically.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

Lesson Plan OP-MC-PS-ND Section 2.3.10

Learning Objectives:
OP-MC-PS-ND Objective 7

SYS006 A3.03 - Emergency Core Cooling System (ECCS)
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Ability to monitor automatic operation of the ECCS, including: (CFR: 41.7/45.5)
ESFAS-operated valves .......ccccoceeveneenencencneennen.

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination QUESTION 7 D

SYS007 K4.01 - Pressurizer Relief Tank/Quench Tank System (PRTS)
Knowledge of PRTS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)
Quench tank cooling .........cccceeereeveneeneneenieneenne.

Given the following on Unit 1:

e Unitis at 100% RTP
e Leak-by on ONE PZR PORYV has caused PRT temperature to rise
e NO PRT level adjustments are in progress

1) Annunciator 1AD-6 C/9 (PRT HI TEMP) will alarm if PRT temperature rises to a
MINIMUM of degrees F.

2) In accordance with OP/1/A/6150/004 (PZR RELIEF TANK), Enclosure 4.3 (PRT
Cooling), the PRT will be cooled by

Which ONE (1) of the following completes the statements above?

A. 1. 120
2. initiating PRT spray flow from the RMWST

B. 1. 114
2. initiating PRT spray flow from the RMWST

C. 1. 120
2. recircing PRT contents with the NCDT pump and heat exchanger

D. 1. 114
2. recircing PRT contents with the NCDT pump and heat exchanger
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 7

General Discussion

Per PS-NC lesson plan:

The PRT is equipped with internal spray and drain system to cool the tank. The PRT is cooled by recirculating its contents with the Reactor
Coolant Drain Tank (NCDT) Pump through the NCDT heat exchanger. If the NCDT pumps are unavailable, the PRT can be cooled by
increasing PRT N2 pressure, initiating PRT spray flow from the RMWST while cycling NC107 to maintain level. The PRT has a temperature
indication on 1(2)MC10 and an alarm on 1(2)AD6 [PRT Hi Templ to inform the operator that the tank needs cooling.

Per Annunciator response for 1AD-6 C/9:
PRT HI temp setpoint is 114 degrees F.

Per OP/1/A/6150/004 (Pzr Relief Tank)

IF INC-109 (PRT #1 Sample) being used to lower/stabilize level in PRT, go to
Enclosure 4.2 (Adjusting PRT Level), Section 3.4, Raising PRT Level Using Reactor
Makeup Water Pump and use PRT Spray as primary means to cool PRT.

Otherwise, the NCDT pump and Hx will be used to cool the PRT.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 120 degrees F is the OAC alarm HI-HI setpoint.

Part 2 is plausible because initiating PRT spray flow from the RMWST is a method available to cool the PRT. However, unless PRT level is
being lowered using a different enclosure, recircing the PRT contents with the NCDT pump and Hx will be used iaw OP/1/A/6150/004 (Pzr
Relief Tank).

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because initiating PRT spray flow from the RMWST is a method available to cool the PRT. However, unless PRT level is
being lowered using a different enclosure, recircing the PRT contents with the NCDT pump and Hx will be used iaw OP/1/A/6150/004 (Pzr
Relief Tank).

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 120 degrees F is the OAC alarm HI-HI setpoint.

Part 2 is correct.

Answer D Discussion

‘CORRECT: See explanation above.

Basis for meeting the KA

‘The K/A is matched because the applicant is required to have knowledge of the design features that allow for cooling the PRT.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided

Lesson Plan OP-MC-PS-NC, Rev 41
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ILT 20-1 MNS SRO NRC Examination QUESTION 7 D

OP/1/A/6100/010 G (Annunciator Response for 1AD-6), Rev 74
OP/1/A/6150/004 (PRT Operation), Rev58

Learning Objectives:
PS-NC Objective #19

SYS007 K4.01 - Pressurizer Relief Tank/Quench Tank System (PRTS)
Knowledge of PRTS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)
Quench tank coOliNg ........cecveveevvereenieneenieneeienens

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination QUESTION 8 C

SYS008 A1.01 - Component Cooling Water System (CCWS)
Ability to predict and/or monitor changes in parameters to prevent exceeding design limits) associated with operating the CCWS controls
including : (CFR: 41.5/45.5)

CCW fIOW Tt ..ooeeveeieiiee e

Given the following on Unit 1:

e The unitis in HOT SHUTDOWN on ND Cooling (Both Train A and B)

e B Train KC is aligned to supply Reactor and Aux Bldg Non-Essential Headers
with both 1B1 and 1B2 pumps in operation

e A Train KC is aligned to supply the A ND HX Header with both 1A1 and 1A2
pumps in operation
e The 1A1 KC pump has just tripped
In accordance with the Limits and Precautions of OP/1/A/6400/005 (Component
Cooling Water System), KC flow through the 1A ND Heat Exchanger shall be throttled
to less than a MAXIMUM of .

Which ONE (1) of the following completes the statement above?

A. 6000 GPM

B. 5000 GPM

C. 4000 GPM

D. 3500 GPM
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 8

General Discussion

In accordance with the KC System Limits and Precautions:
Maximum Discharge Header Flow for one KC pump is 4000 gpm or 8000 gpm for both pumps.

Basis:  To prevent KC pump runout

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
This answer is plausible because 6000 GPM is the limit on total KC flow through the ND HXs with both trains of KC in service.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
This answer is plausible because AP-21 (Loss of KC or KC System Leakage)
Enclosure 4 specifies a flow range of 2000 to 5000 GPM flow when starting a KC Train.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
This answer is plausible because 3500 GPM is the minimum KC flow to the operating ND train with NC system temperature greater than 200°F.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of the CCW flow rate limit through the ND Hx with only one KC pump in
service.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2015 MNS NRC Q9 (Bank 5920)
Development References Student References Provided

OP/1/A/6400/005 Rev. 107
AP/1/A/5500/21 Rev. 10

OP/1/A/6100/022, Unit 1 Data Book Enclosure 4.3, Section 2.10.10
SYS008 A1.01 - Component Cooling Water System (CCWS)

Ability to predict and/or monitor changes in parameters to prevent exceeding design limits) associated with operating the CCWS controls
including : (CFR: 41.5/45.5)

CCW flOW TALE ..o

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLG 10/29/2018
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ILT 20-1 MNS SRO NRC Examination QUESTION 9 9 C

SYS010 K2.04 - Pressurizer Pressure Control System (PZR PCS)
Knowledge of bus power supplies to the following: (CFR: 41.7)
Indicator for code safety position ........c..cccceeeevvereeeennen.

Given the following on Unit 1:

The Unit is at 100% RTP
e Pressurizer pressure is 2235 psig and stable

Due to a failure on the 1EVID output breaker, power was lost to 1EKVD and
1AD-6 F/5 NC1, 2, OR 3 FLO DETECTED annunciator is lit

Based on the conditions above:
1) 1EKVD automatically swap to 1KRP.

2) While 1EKVD is de-energized, alternate indication for lifting of a pressurizer safety
valve still available.

Which ONE (1) of the following completes the statements above?

A. 1. will
2.is
B. 1. will
2.is NOT
C. 1. will NOT
2.is
D. 1. will NOT
2.is NOT
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 9

General Discussion

A regulated power supply (1KRP for Unit 1 and 2 KRP for Unit 2) is provided, as an alternate power source, to allow uninterruptible manual
power transfer to panelboards 1(2) EKVA, 1(2) EKVB, 1(2) EKVC, and 1(2) EKVD when an inverter is intentionally taken out-of-service.

1EKVD Bkr 15 is the power supply for the acoustic leak detection monitor for the pressurizer safety valves. With no power 1AD-6 F5 will be lit
and alternate indications will be needed. The safety valves also have temperature elements that will alarm on 1AD6 for PZR Safety Discharge Hi
Temp.

Answer A Discussion

INCORRECT: See Explanation Above
Plausibility:
Part 1 is plausible because the shared load center power to 1 KRP will auto swap on a loss of power. The initial transfer to 1KRP for 1IEKVD is

manual.

Part 2 is correct.

Answer B Discussion

INCORRECT: See Explanation Above

Plausibility:
Part 1 is plausible because the shared load center power to 1 KRP will auto swap on a loss of power. The initial transfer to 1KRP for 1IEKVD is
manual.

Part 2 is plausible because the Pressurizer relief valves only have temperature elements for detecting operation on their discharge lines. The
safety valves have temperature and acoustics.

Answer C Discussion

CORRECT: See Explanation Above

Answer D Discussion

INCORRECT: See Explanation Above

Plausibility:
Part 1 is correct.

Part 2 is plausible because the Pressurizer relief valves only have temperature elements for detecting operation on their discharge lines. The
safety valves have temperature and acoustics

Basis for meeting the KA

The K/A is matched because the applicant has to have knowledge of IEKVD and 1KRP power supplies. IEKVD is the power suppy to the
acoustic leak detection system which is an indicator for pressurizer safety valve position.

Basis for Hi Cog

Basis for SRO only

Job Level ‘ Cognitive Level ‘ QuestionType ‘ Question Source
RO Memory NEW
Development References Student References Provided

Lesson Plan OP-MC-EL-EPL, 125VDC (EPL) and 120 VAC (EPG) Vital 1&C Power
Lesson Plan OP-MC-PS-NC, Reactor Coolant System

OP/1/A/16100/010 G, 1AD-6 F5

SYS010 K2.04 - Pressurizer Pressure Control System (PZR PCS)
Knowledge of bus power supplies to the following: (CFR: 41.7)

Indicator for code safety poSition ..........ccecevveeeeriennennne.
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 9 = C

Remarks/Status
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 10 A

SYS012 K1.05 - Reactor Protection System (RPS)

Knowledge of the physical connections and/or cause effect relationships between the RPS and the following systems: (CFR: 41.2to 41.9/45.7
to 45.8)

ESFAS .

Given the following on Unit 2:

e A Reactor Trip and Safety Injection from 100% RTP has occurred

Based on the conditions above:
1) The S/G CF Control Bypass Valves receive a CLOSE signal.

2) Closing the Reactor Trip breakers required to regain control of the S/G CF
Control Valves.

Which ONE (1) of the following completes the statements above?

A. 1. will
2. is
B. 1. will
2. isNOT
C. 1. will NOT
2. is
D. 1. will NOT
2. is NOT
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 10

General Discussion

Per ECC-ISE lesson:

SS (Safety Injection) will cause the following:
1) FWI (Feedwater Isolation)

2) Turbine trip

3) Both FWPT's trip

Valves that close on FWI (Feedwater Isolation) signal
S/G CF Control Valves (CF-32, 23, 20, 17)

S/G CF Control Valve Bypasses (CF-104, 105, 106, 107)
S/G CF Containment Isolations (CF-35, 30, 28, 26)

CF to CA Nozzle Isolations (CF-126, 127, 128, 129)

If the Feedwater Isolation was due to a Safety Injection; control of Feedwater Isolation components is regained by resetting Safety Injection and
then closing the reactor trip breakers. (The Feedwater Isolation "Reset" Pushbutton does not need to be depressed.)

Answer A Discussion

CORRECT: See explanation above:

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because there are other FWI signals that do not require the reactor trip breakers to be closed to regain control of equipment
(P4 with Low Tave).

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the applicants may conclude that the CF Control Bypass Valves are not part of the group of valves that receive a

closed signal on a FWIL.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the applicants may conclude that the CF Control Bypass Valves are not part of the group of valves that receive a
closed signal on a FWI.

Part 2 is plausible because there are other FWI signals that do not require the reactor trip breakers to be closed to regain control of equipment
(P4 with Low Tave).

Basis for meeting the KA

The K/A is matched because the operator must demonstrate Knowledge of the physical connections and/or cause effect relationships between the
RPS and the Feedwater Isolation Signal (ESFAS).

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source

RO Memory MODIFIED 2015 RNP NRC Exam (Bank 6835)
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 10 = o A

Development References Student References Provided

Lesson Plan: ECC-ISE Rev 39

Learning Objectives:
ECC-ISE Obj #6

SYS012 K1.05 - Reactor Protection System (RPS)

Knowledge of the physical connections and/or cause effect relationships between the RPS and the following systems: (CFR: 41.2 to 41.9 /45.7
to 45.8)

ESFAS oo

Remarks/Status
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 11

SYS013 A4.01 - Engineered Safety Features Actuation System (ESFAS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)

C

ESFAS-initiated equipment which fails to actuate

Given the following on Unit 1:

e Unitis at 10% RTP
e Main Turbine is rolling at 1800 RPM in preparation for a unit startup

kY

15SM-12 MOT CLOSED
5/G A SM ISOL BYP

1SM—11 NOT CLOSED
5/G B SM ISOL BYF

15M=10 NOT CLOSED

15M-9 NOT CLOSED
5/G D SM™ ISOL BYP

15M=7 GLOSED
S/G A SM ISOL

15M=5 CLOSED
$/G B SM ISOL

5/G C SM ISOL BYP

1SM-3 CLOSED
S/G € SM ISOL

15M—1 CLOSED |
S/G D SM I1S0L

e Status lights on 1SI-3 indicate the following:

|
>

Subsequently,
e A steam line break occurs upstream of the 1D S/G MSIV
e 1D S/G pressure is 700 PSIG
e The status lights on 1SI-3 currently indicate the following:

A
15M=9 NOT CLOSED
S/G D SM ISOL BYF |

18M=10 NOT CLOSED

15M=12 MNOT CLOSED
5/G C SM I1S0L BYFP

15M=11 MWOT CLOSED
3/G A SM ISOL BYP

5/G B SM IS0L BYP

15M—7 CLOSED 15M—5 CLOSED

15M—3 CLOSED
5/G B SM I1S0L

5/G C SM 1301

15M—1 CLOSED
5/G D 5M 1S0L

5/G A SM 1S0L é

Based on the indications above:

1) the Main Steam Isolation Bypass valves operated as designed.

2) the Main Steam Isolation valves operated as designed.

Which ONE (1) of the following completes the statements above?
(ASSUME NO OPERATOR ACTIONS HAVE BEEN TAKEN)

A. 1. have
2. have
B. 1. have
2. have NOT
C. 1. have NOT
2. have
D. 1. have NOT
2. have NOT
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 11

General Discussion

Individual status lights for the MSIVs will be illuminated upon MSIV closure and individual status lights for MSIV Bypass valves will be dark
upon closure.

A Main Steam Isolation should close all MSIVs, MSIV bypass valves and PORVs. In this case the isolation is actuated by pressure on the 1D
S/G being less than 775 psig.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant concludes that the MSIV Bypass valves were already in their required position prior to the event.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant concludes that the MSIV Bypass valves were already in their required position prior to the event.

Part 2 is plausible if the applicant concludes the following: based on the conditions given, the status light indications should have swapped (i.e.
MSIV status lights should be lit and the MSIV Bypass valve status lights should be dark). If the applicant understands that they should have
swapped but confuses the two sets of valves, they could conclude that the MSIVs should be dark. If so, they would choose this answer as being
correct.

Answer C Discussion

Correct: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicant concludes that the MSIVs were already in their safety-related position prior to the event. If so, the applicant
would conclude that the MSIVs changing positions has resulted in them no longer being in their safety-related positions.

Basis for meeting the KA

The KA is matched because the applicant must demonstrate the ability to monitor steam line isolation valve indications upon receipt of an MSI
signal as a result of a steam line rupture and determine that the isolation failed to complete.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
The applicant will be required to analyze the conditions to determine that a main steam isolation should have occurred and relate the status lights
to correct valve position.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2016 MNS NRC Q47 (Bank 7546)
Development References Student References Provided

Lesson Plan OP-MC-ECC-ISE (Engineered Safeguards Actuation System) Rev. 39
MNS Main Control Board Indications (Simulator) for specific event

LEARNING OBJECTIVES:
NONE

SYS013 A4.01 - Engineered Safety Features Actuation System (ESFAS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7 /45.5 to 45.8)
ESFAS-initiated equipment which fails to actuate .....................
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 11

C

Remarks/Status

Changed the order of 1) and 2) in the stem to align with the order of the status lights. The correct answere is now "C". 10/30/18 SLG
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 12

SYS013 K6.01 - Engineered Safety Features Actuation System (ESFAS)
Knowledge of the effect of a loss or malfunction on the following will have on the ESFAS: (CFR: 41.7 /45.5 to 45.8)
Sensors and detectors ...........ccccceeveiiiiiniiinennne

Given the following on Unit 2:

e Containment Pressure Channel lll has failed high

Following this malfunction, a High Containment Pressure Safety Injection signal will
be generated if a MINIMUM of __ (1) of the remaining channels exceed the
setpointof _ (2)

Which ONE (1) of the following completes the statement above?

A. 1. two

2. 1.0 PSIG
B. 1. two

2. 3.0 PSIG
C. 1. one

2. 1.0 PSIG
D. 1. one

2. 3.0 PSIG
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FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 12

General Discussion

The normal logic for High Containment Pressure SI is 2/3 (referencing Channels 2-4). With one channel failed high, the logic for actuation
becomes 1 of 2. These same channels feed the Hi-Hi Containment Pressure logic along with Channel 1. The Hi-Hi Containment Pressure signal
would be placed in bypass (per TS) following this malfunction, but High Containment Pressure SI is placed in Trip.

The High Containment Pressure Safety Injection sepoint is 1.0 psig. The High-High Containment Pressure Phase B isolation sepoint is 3.0 psig.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the High-High Containment Pressure Phase B isolation signal would be placed in bypass (per TS) for this

malfunction and thus require two channels for activation.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the High-High Containment Pressure Phase B isolation signal would be placed in bypass (per TS) for this
malfunction and thus require two channels for activation.

Part 2 is plausible because this is the High-High Containment Pressure Phase B isolation setpoint.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because this is the High-High Containment Pressure Phase B isolation setpoint.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge of the effect of a detector malfunction upon an ESFAS
actuation signal.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to recall from memory the number of Containment pressure channels which
input to SI and Phase "B" and which specific channels input to Si and Phase "B" in order to determine the coincidence required for actuation.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2017 CNS NRC (Bank 7136)
Development References Student References Provided
ECCS-ISE, Rev. 39, Pgs 11,14
TS 3.3.2

SYS013 K6.01 - Engineered Safety Features Actuation System (ESFAS)
Knowledge of the effect of a loss or malfunction on the following will have on the ESFAS: (CFR: 41.7/45.5 to 45.8)
Sensors and detectors ..........ceceeveerieeiienennieneenienne

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 10/30/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 13
SYS022 A1.02 - Containment Cooling System (CCS)

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the CCS controls
including: (CFR: 41.5/45.5)

Containment PreSSUIE .....cceevvereereenreeeererreenreniuenne

Given the following on Unit 2:

e Unit is currently in Mode 2
e Four VL AHUs are running in low speed

Subsequently,

e A small NC system leak occurs
e Containment Pressure is slowly rising

Based on the condition above,

1) The VL AHUs will FIRST shift to HIGH speed at a MINIMUM containment
pressure of PSIG.

2) If VL AHUs are successful in lowering containment pressure, the fans will
to LOW speed.

Which ONE (1) of the following completes the statements above?

A. 1. 0.5

2. automatically shift
B. 1. 0.5

2. be manually shifted
C. 1. 1.0

2. automatically shift
D. 1. 1.0

2. be manually shifted
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 13

General Discussion

VL units, along with the pipe tunnel booster fans, will all start and run in high speed or if already running will shift to high speed if containment
pressure exceeds 0.5 psig, as sensed by INSPT5550. If this causes containment pressure to drop back to 0.49 psig after the VL fans shift to high
speed, they will all go back to their control switch selected mode of operations (off/hi/lo). There is no seal-in to keep fans on or in high speed
and there is almost no dead band for operation.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the pipe tunnel booster fans also receive a start signal at 0.5 psig but require manual operation to down-shift speeds or
remove from service after auto start.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the VL. AHUs will start in high speed at 1.0 psig due to a safety injection signal, but this will occur first at 0.5 psig.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the VL. AHUs will start in high speed at 1.0 psig due to a safety injection signal, but this will occur first at 0.5 psig.

Part 2 is plausible because the pipe tunnel booster fans also receive a start signal at 0.5 psig but require manual operation to down-shift speeds or
remove from service after auto start.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to predict changes associated with the containment cooling (VL) system due
to changes in containment pressure.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2018 MNS NRC Q3 (Bank 7401)
Development References Student References Provided
CNT-VUL (Upper and Lower Containment Ventilation System) lesson plan, Rev 33

SYS022 A1.02 - Containment Cooling System (CCS)
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the CCS controls
including: (CFR: 41.5/45.5)

Containment PreSSUTE  .....c.ccevereerrerreerrereenrerruenenne

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 14
SYS025 2.4.4 - Ice Condenser System
SYS025 GENERIC

Ability to recognize abnormal indications for system operating parameters that are entry-level conditions for emergency and abnormal operating
procedures. (CFR: 41.10/43.2 / 45.6)

Given the following on Unit 2:
e Unitis in Mode 3 performing a plant cooldown to Cold Shutdown
e NC Tave is 400 °F
e NC system Pressure is 800 PSIG

Subsequently,

e The OATC reports containment pressure is 0.5 PSIG and rising slowly
e Annunciator 2AD-9 A/5 (ICE COND LOWER INLET DOORS OPEN) alarms

1) Entry into AP-34 (SHUTDOWN LOCA) is allowed in MODE 3 if

2) Based on the conditions above, symptoms for entry into AP-34 been
met.

Which ONE (1) of the following completes the statements above?

A 1. Cold Leg Accumulators are isolated
2. have

B. 1. Pzr pressure is less than P-11
2. have

C. 1. Cold Leg Accumulators are isolated
2. have NOT

D. 1. Pzr pressure is less than P-11
2. have NOT
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 14

General Discussion

Symptoms for entry into AP-34 (Shutdown LOCA)
Any of the following while in Mode 3 with Cold Leg Accumulators isolated, or in
Mode 4:

e "ICE COND LOWER INLET DOORS OPEN" alarm

® Pzrlevel - GOING DOWN IN AN UNCONTROLLED MANNER

® NC subcooling - GOING DOWN IN AN UNCONTROLLED MANNER
e Containment floor and equipment sump level(s) - GOING UP.

Based on the conditions in the stem, CLAs will be isolated. (Isolated per procedure at 400 degrees F and 1000 PSIG.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because it is a requirement to be below P-11 (1955#) for entry into AP-35 (ECCS Actuation During Plant Shutdown). The

plant conditions in the stem are below P-11 setpoint.

Part 2 correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the applicants may confuse the entry requirements for AP-34 and AP-35. Containment pressure in the stem is at 0.5
psig and rising. If Containment pressure rose to greater than 1.0 psig entry into AP-35 would be required.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because it is a requirement to be below P-11 (1955#) for entry into AP-35 (ECCS Actuation During Plant Shutdown). The
plant conditions in the stem are below P-11 setpoint.

Part 2 is plausible because the applicants may confuse the entry requirements for AP-34 and AP-35. Containment pressure in the stem is at 0.5
psig and rising. If Containment pressure rose to greater than 1.0 psig entry into AP-35 would be required.

Basis for meeting the KA

The K/A is matched because the applicants are required to recognize abnormal parameters associated with the ice condenser system that are
entry conditions to abnormal procedures.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
AP-34 (Shutdown LOCA), Rev24

SYS025 2.4.4 - Ice Condenser System
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SYS025 GENERIC
Ability to recognize abnormal indications for system operating parameters that are entry-level conditions for emergency and abnormal operating

procedures. (CFR: 41.10/43.2/45.6)

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 15
SYS025 A1.01 - Ice Condenser System

Ability to predict and/or monitor changes in parameters associated with operating the ice condenser system controls including: (CFR: 41.5/
45.5)

Temperature chart reCOrders ..........cooevervuereenuenencnenne

Given the following on Unit 1:
e NCS temperature is 185°F
e A plant heat-up is in progress
e The BOP reports that Ice Condenser Chart Recorder (1NPRC-5000) indicates
temperatures on multiple ice bed RTDs are 21 °F and rising at a rate of
0.5°%F/minute.
Based on the conditions above,

1) the Technical Specification 3.6.12 (Ice Bed) maximum allowed ice bed
temperature will be reached in a MINIMUM of minutes.

2) Technical Specification 3.6.12 (Ice Bed) applicable.

Which ONE (1) of the following completes the statements above?

A 1. 8
2. is
B 1. 8
2. is NOT
C 1. 12
2. is
D 1. 12
2. isNOT
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 15

General Discussion

Per TS 3.6.12 (Ice Bed):
The maximum ice bed temperature is 27 degrees F.

The ice bed shall be OPERABLE in MODES 1, 2, 3, and 4.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

First part is plausible because annunciator 1AD-9 B/5 (ICEBED RTD ABNORMAL TEMP) will alarm if any ice bed RTD in points 1-48
reaches 25 degrees. (25-21=4) and (4/0.5=8)

The second part is plausible if the applicant concludes from given conditions that the plant is in Mode 4.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

First part is plausible because annunciator 1AD-9 B/5 (ICEBED RTD ABNORMAL TEMP) will alarm if any ice bed RTD in points 1-48
reaches 25 degrees. (25-21=4) and (4/0.5=8)

The second part is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
First part is correct.

The second part is plausible if the applicant concludes from given conditions that the plant is in Mode 4.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant is required to predict the change in ice bed temperature, by monitoring the ice bed temperature chart
recorder, that would result in meeting the maximum allowed ice bed temperature .

Basis for Hi Cog

This question is higher cognitive because the applicant is required to recall from memory the maximum allowed ice bed temperature and then
perform a calculation to determine when that temperature will be met. Applicant is also required to analyze conditions in the stem and determine
the current mode of operation.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

TS 3.6.12, Ice Bed

Learning Objectives:
CNT-NF Objective 16

SYS025 A1.01 - Ice Condenser System
Ability to predict and/or monitor changes in parameters associated with operating the ice condenser system controls including: (CFR: 41.5/
45.5)

Temperature chart reCOrders ........c.cvveevvereerueneecuenene

Wednesday, October 30, 2019 Page 43 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination QUESTION 15 s D

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 16

SYS026 A4.01 - Containment Spray System (CSS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)
CSS controls ......cccoueiiieiiiiiiiicicciccee

Given the following on Unit 2:

e A Large Break LOCA has occurred

e "A"train of NS has been aligned per ES-1.3 (TRANSFER TO COLD LEG
RECIRC)

1) The 2A NS Pump will automatically stop when containment pressure lowers to
less than a MAXIMUM of

2) Subsequently, if Containment pressure increases to greater than 1 PSIG, the 2A
NS Pump

Which ONE (1) of the following completes the statements above?

>

. 1 PSIG
2. will start automatically

B. 1. 1 PSIG
2. can be started manually

C. 1. 0.35 PSIG
2. will start automatically

D. 1. 0.35 PSIG
2. can be started manually
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General Discussion

The Containment Spray System will be started manually from the Control Room from ES-1.3 once Containment Pressue is greater than 3 psig.
For the manual start, CPCS must be at least 0.35 psig for the discharge valves to be manually opened or for the pumps to be manually started. If
the containment pressure decreases to < .35 psig (after the initial pump start) containment spray pumps are automatically turned off and the
discharge valves are automatically closed. Per ES 1.3 the pumps are manually restarted if pressure increases above 1 psig.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 1 psig is used in ES 1.3 to start available NS pumps if NS pump flow has been lost.

Part 2 is plausible if applicant concludes that NS pump operation is all automatic after the initial start. Also plausible because NS pumps do have
an automatic stop after initial start.

Answer B Discussion

NCORRECT: See explanation above

PLAUSIBLE:
Part 1 is plausible because 1 psig is used in ES 1.3 to start available NS pumps if NS pump flow has been lost.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if applicant concludes that NS pump operation is all automatic after the initial start. Also plausible because NS pumps do have
an automatic stop after initial start.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate the ability to monitor when NS pumps will automatically stop and the ability to
manually open the NS pump discharge valves and start the NS pumps when required.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2014 MNS NRC Q14 (Bank 5849)
Development References Student References Provided
OP-MC-ECC-ISE Rev. 39
EP/2/A/5000/ES-1.3 Rev. 29

SYS026 A4.01 - Containment Spray System (CSS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7 /45.5 to 45.8)
CSS CONLIOIS et

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLG 10/31/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 17
SYS039 A2.01 - Main and Reheat Steam System (MRSS)

Ability to (a) predict the impacts of the following malfunctions or operations on the MRSS; and (b) based on predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Flow paths of steam during a LOCA ........ccccocevirvenennenne

Given the following on Unit 1:

A LOCA has occurred

A Loss of Off-site power has occurred

Containment pressure is 3.1 PSIG and STABLE

ES-1.2 (POST LOCA COOLDOWN AND DEPRESSURIZATION) has been
implemented

Based on the conditions above and in accordance with ES-1.2,
1) the NC system cooldown will be performed using the
2) the crew will cooldown at

Which ONE (1) of the following completes the statements above?

A. 1. SM PORVs
2. arate NOT to exceed 100 °F/hour

B. 1. SM PORVs
2. maximum rate

C. 1. Condenser Dumps
2. arate NOT to exceed 100 °F/hour

D. 1. Condenser Dumps
2. maximum rate
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General Discussion

ES-1.2 specifies a cooldown rate based on NC T-colds as close as possible without exceeding 100°F in an hour.

ES-1.2 directs the operators to first attempt to establish a cooldown using Steam Dumps. With the conditions in the stem the dumps cannot be
used for two reasons. (1) containment pressure had caused a MSI that isolated the dumps. MSI can be reset anytime due to containment pressure
and the dumps would be available to use. However, with the loss of offsite power, C-9 is not met and the PORV's must be used to cooldown.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
The first part is correct.

The second part is plausible because cooling down at the maximum rate is a strategy that is used in other situations in the EOP network when an
NC system cooldown is required.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

The first part is plausible if the applicant concludes that steam flow using the Condenser Dumps can be established. Containment pressure is
greater than 3 PSIG, a Main Steam Isolation would has occurred and the operator could reset the MSI and open the MSIVs to establish a
cooldown. However, due to the loss of offsite power, C-9 is not met and the PORV's must be used to cooldown.

The second part is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

The first part is plausible if the applicant concludes that steam flow using the Condenser Dumps can be established. Containment pressure is
greater than 3 PSIG, a Main Steam Isolation would has occurred and the operator could reset the MSI and open the MSIVs to establish a
cooldown. However, due to the loss of offsite power, C-9 is not met and the PORV's must be used to cooldown.

The second part is plausible because cooling down at the maximum rate is a strategy that is used in other situations in the EOP network when an
NC system cooldown is required.

Basis for meeting the KA

The K/A is matched because the applicant is required to predict the impact of, and use procedures to mitigate the consequences of, high
containment pressure and loss of offsite power on the available steam flowpaths to conduct a coodown and depressurization in ES-1.2.

Basis for Hi Cog

This question is higher cognitive because the applicants are required to analyze the conditions in the stem, determine their affect on the ability to
dump steam and then determine the correct mitigating strategies due to those conditions.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2018 MNS Audit Q64 (Bank 7563)
Development References Student References Provided
ES-1.2, (Post LOCA Cooldown and Depressurization) Rev 18

SYS039 A2.01 - Main and Reheat Steam System (MRSS)

Ability to (a) predict the impacts of the following malfunctions or operations on the MRSS; and (b) based on predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)
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Flow paths of steam during a LOCA ........c..ccccevvirinennenne.

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 18

SYS039 K5.01 - Main and Reheat Steam System (MRSS)
Knowledge of the operational implications of the following concepts as the apply to the MRSS: (CFR: 441.5/45.7)
Definition and causes of steam/water hammer ........................

Given the following on Unit 1:

e A reactor trip has occurred due to a secondary system malfunction
e E-0 (REACTOR TRIP OR SAFETY INJECTION) has been performed and the
crew has transitioned to ES-0.1 (REACTOR TRIP RESPONSE)

Subsequently,
e The crew enters FR-H.2 (RESPONSE TO STEAM GENERATOR

OVERPRESSURE)
e The crew is preparing to dump steam from the affected S/G

1) FR-H.2 will only allow steam release from the affected S/G if NR level is less than a

MAXIMUM of

2) If the maximum level has been exceeded, an evaluation must be performed prior to
release due to the potential effects of

Which ONE (1) of the following completes the statements above?

A. 1. 83%
2. steamline water hammer

B. 1. 83%
2. condenser tube damage

C. 1. 92%
2. steamline water hammer

D. 1. 92%
2. condenser tube damage
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General Discussion

The procedure for S/G high pressure directs operators to enter the procedure for S/G high level if level is > 92% in order to prevent a water
hammer event if steam is released above this setpoint.

Following reduction of S/G level, an evaluation must be performed due to the potential for water intrusion into the steamline.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible because this is the setpoint identified in FR-H.3 " Throughout this procedure, "affected" refers to any S/G in which N/R level
is greater than 83%" and this is also the setpoint for P-14 (Hi-Hi S/G Level Interlock).

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this is the setpoint identified in FR-H.3 " Throughout this procedure, "affected" refers to any S/G in which N/R level
is greater than 83%" and this is also the setpoint for P-14 (Hi-Hi S/G Level Interlock).

Part 2 is plausible because it could be reasoned that water entry into the condenser via steam dumps may cause tube damage.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because it could be reasoned that water entry into the condenser via steam dumps may cause tube damage.

Basis for meeting the KA

The K/A is matched because the applicant is required to determine the implication of high S/G water level as related to the potential for water
hammer.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2015 CNS NRC (Bank 6642)
Development References Student References Provided

FR-H.2 (Response to Steam Generator Overpressure), Rev. 03
FR-H.3 (Response to Steam Generator High Level), Rev. 05

Lesson Plan EP-FRH, rev 16

SYS039 K5.01 - Main and Reheat Steam System (MRSS)
Knowledge of the operational implications of the following concepts as the apply to the MRSS: (CFR: 441.5/45.7)
Definition and causes of steam/water hammer .......................

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 11/01/2018
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SYS059 2.4.35 - Main Feedwater (MFW) System
SYS059 GENERIC

Knowledge of local auxiliary operator tasks during an emergency and the resultant operational effects. (CFR: 41.10/43.5/45.13)

Given the following on Unit 2:

e E-0 (Reactor Trip or Safety Injection) was entered following a Small Break
LOCA

e Both trains of Safety Injection automatically actuated

e 2B Reactor Trip Breaker (RTB) failed to open from the Control Room
e All CA pumps failed to start

Subsequently:

e The crew has entered FR-H.1 (Response to Loss of Secondary Heat Sink) and
is attempting to align feed flow from 2A CFPT

1) In order to reset 2B Train Safety Injection, 2B RTB required to be locally
opened.

2) In accordance with FR-H.1, 2A CFPT will be reset

Which ONE of the following completes the statements above?

A 1. is
2. locally
B. 1. is
2. at2MC-10
C. 1. isNOT
2. locally
D. 1. isNOT
2. at2MC-10
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General Discussion

A Safety Injection signal (either train) will trip both Main Feedwater Pumps. In order to reset either MFP both SI signals must be reset. In order
to reset an automatic SI signal, the associated P-4 (Rx Trip & Bypass Breakers open) must be present.

Therefore, the 2B RTB must first be opened locally, both trains of ECCS are then reset, and the 2A CFPT is reset on the Main Control Board
(2MC-10) in accordance with FR-H.1 Enclosure 8 (Reestablishing CF Flow).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because an operator will be dispatched to perform local actions to reset the CFPT per FR-H.1 Enclosure 8, if "Reset" from
MC-10 is not successful. Also plausible because reset of the CAPT (Auxiliary Feedpump Turbine) is required to be performed locally.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this would be the correct answer if Safety Injection was initiated manually.

Part 2 is plausible because an operator will be dispatched to perform local actions to reset the CFPT per FR-H.1 Enclosure 8, if "Reset" from
MC-10 is not successful. Also plausible because reset of the CAPT (Auxiliary Feedpump Turbine) is required to be performed locally.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this would be the correct answer if Safety Injection was initiated manually.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant is required to have knowledge of local Auxiliary Operator Tasks during an emergency related to Main
Feedwater (Local trip of Rx Trip Breaker) and the resultant operational effects (Reset of ECCS which allows reset of Main Feedwater Pump).

Basis for Hi Cog

This question is higher cognitive because the applicant must reason through multiple mental processes in order to determine the prerequisite
conditions required to reset a Main Feed Pump with conditions provided.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2017 CNS NRC (Bank 7143)
Development References Student References Provided
ECCS-ISE (Engineered Safety Features Actuation System LP), Rev 39
FR-H.1 (Response to Loss of Secondary Heat Sink), Rev 21

SYS059 2.4.35 - Main Feedwater (MFW) System
SYS059 GENERIC
Knowledge of local auxiliary operator tasks during an emergency and the resultant operational effects. (CFR: 41.10/43.5/45.13)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 11/05/2018

401-9 Comments: SAT
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059G2.4.35
This is OK. Although a loss of AFW is the cause, the question is focusing on restoring feed from the Feed and Condensate system.
We need to be careful on the wording for the second part to ensure only one correct answer.

Facility Response:
Added "In accordance with FR-H.1" to Q2 to address CE concern with two correct answers. SLM 9/16/2019
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SYS061 K6.01 - Auxiliary / Emergency Feedwater (AFW) System
Knowledge of the effect of a loss or malfunction of the following will have on the AFW components: (CFR: 41.7 /45.7)
Controllers and pOSItIONETS ......c..coceevvereereereerueneenens

Given the following on Unit 1:

e The unitis at 98% RTP

e In preparation for a Unit 1 TDCA pump performance test the following flow control
valves are positioned with the manual loaders as follows:

1CA-64AB (TD CA PUMP TO 1A S/G) -- CLOSED

1CA-52AB (TD CA PUMP TO 1B S/G) -- CLOSED

1CA-48AB (TD CA PUMP TO 1C S/G) -- OPEN

1CA-36AB (TD CA PUMP TO 1D S/G) -- OPEN
Subsequently,

e Aninadvertent U1 TDCA pump auto-start signal was generated

After the inadvertent auto-start signal is initiated, _ (1) U1 TDCA Flow Control
valves will be OPEN and the CA MODULATING VALVES RESET ITURBI indicating light
willbe _ (2) (No operator actions have been taken)

Which ONE (1) of the following completes the statement above?

A. 1. ONLY two
2. illuminated
B. 1. ONLY two
2. dark
C. 1. all
2. illuminated
D. 1. all

2. dark
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General Discussion

The TDCA pump is capable of feeding all four S/G's via the four flow control valves listed, two of which are not in their normal full open
alignment. During an auto start, these valves are designed to fail open providing full design flow to all S/G's. In this scenario, an auto start has
occurred therefore all of the flow control valves would open.

When an auto-start occurs the "TURB" indicating light for the CA Modulating Valve circuit will be off and the operator will not have control of
the valves.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

First part is plausible since this would be true if the TDCA pump start were due to inadvertent opening of steam supply valves SA-48ABC, SA-
49AB. This would start the TDCA pump. However, since no "autostart" signal would be generated in that case, the flow control valves would
not reposition.

Part 2 is plausible if the candidate believes that the indicating lights will be illuminated when the latching relay for the Modulating Control
Valve circuit has picked up.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

First part is plausible since this would be true if the TDCA pump start were due to inadvertent opening of steam supply valves SA-48ABC, SA-
49AB. This would start the TDCA pump. However, since no "autostart" signal would be generated in that case, the flow control valves would
not reposition.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the candidate believes that the indicating lights will be illuminated when the latching relay for the Modulating Control
Valve circuit has picked up.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of the effect of a malfunction/mis-operation of the TDCA pump on the TDCA
flow control valves that are positioned in an abnormal alignment.

Basis for Hi Cog

This question is higher cognitive since the applicant must evaluate the initial valve positions in the stem and determine if the inadvertent TDCA
start would result in the associated flow control valves failing to their full open position. The applicant is given an abnormal alignment and
required to predict an outcome.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2015 MNS NRC Q18 (Bank 5928)
Development References Student References Provided
Lesson Plan OP-MC-CF-CA

SYS061 K6.01 - Auxiliary / Emergency Feedwater (AFW) System
Knowledge of the effect of a loss or malfunction of the following will have on the AFW components: (CFR: 41.7 /45.7)
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Controllers and pOSItiONErs ..........ccoceeververeeeercnennens

Remarks/Status

Wednesday, October 30, 2019 Page 59 of 295




FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 21

SYS062 A3.05 - AC Electrical Distribution System
Ability to monitor automatic operation of the ac distribution system, including: (CFR: 41.7 /45.5)
Safety-related indicators and controls

Given the following on Unit 2:

e Aloss of voltage has occurred on 2ETA
e Blackout loading is in progress

Subsequently:

e A Safety Injection signal is received before Blackout loading is completed on
2ETA

Based on the conditions above, the Blackout load sequence (1) be completed
and 2ETA will be cleared of _ (2)

Which ONE (1) of the following completes the statement above?

A. 1. will NOT

2. all loads
B. 1. will NOT

2. non-Sl loads ONLY
C. 1. will

2. all loads
D. 1. will

2. non-Sl loads ONLY
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General Discussion

When a Blackout has occurred and load sequencing is in progress, if an SI signal is received, the Blackout sequence stops, the affected bus is
cleared of non-SI loads, and the SI load sequence is actuated.
SI loads which were previously running continue to operate.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible since the applicant may conclude that all loads are cleared from the bus after the SI sequencer actuation. Which does occur
after a Blackout sequencer actuation.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant misunderstands the function of the Blackout sequencer and concludes that the Blackout sequence must be
complete to ensure full restoration of power to the Emergency Bus.

Part 2 is plausible since the applicant may conclude that all loads are cleared from the bus after the SI sequencer actuation. Which does occur
after a Blackout sequencer actuation.

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
First part is plausible if the applicant misunderstands the function of the Blackout sequencer and concludes that the Blackout sequence must be

complete to ensure full restoration of power to the Emergency Bus.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the candidate must possess the ability to monitor the automatic loading of safety-related equipment during all
possible load sequence scenarios and determine that the sequencer has operated properly using Main Control Board indications for the various
sequencer loads.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2015 MNS NRC Q22 (Bank 5932)
Development References Student References Provided

Lesson Plan DG-EQB (Diesel Generator Load Sequencer), Rev 24A

LEARNING OBIJECTIVES:
OP-MC-DG-EQB, Objective 7

SYS062 A3.05 - AC Electrical Distribution System
Ability to monitor automatic operation of the ac distribution system, including: (CFR: 41.7 / 45.5)
Safety-related indicators and controls ............cceccevereennene
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B

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 11/05/2018
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SYS062 K1.02 - AC Electrical Distribution System

Knowledge of the physical connections and/or cause-effect relationships between the ac distribution sys- tem and the following systems : (CFR:
41.2t041.9)

121072
Given the following on Unit 1:
e Unit is shutdown in MODE 5
e Auxiliary Transformer 1ATA is tagged out for repairs
e All unit loads are being supplied by Auxiliary Transformer 1ATB
1) A Blackout will occur if open.
2) The DG Committed Sequence require emergency bus minimum voltage

and frequency setpoints to be met.
Which ONE (1) of the following completes the statements above?

A. 1. PCBs8 &9
2. does NOT

B. 1. PCBs 11 & 12
2. does NOT

C. 1. PCBs8 &9
2. does

D. 1. PCBs 11 & 12
2. does
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General Discussion

Since one busline is already out, loss of the other busline which feeds 1ATB will result in a Blackout on both 4160V busses. The busline which
feeds 1ATB is fed from the switchyard via PCB 11 & 12.

When bus voltage is greater than or equal to 92.5% and D/G speed is greater than or equal to 97%, the accelerated sequence is enabled.
Blackout loads will be sequentially applied at intervals of approximately 2 seconds, as long as bus voltage remains greater than or equal to
92.5% and frequency remains > 58.2 Hz. Complete loading of all blackout loads, via the accelerated sequence, could be done in as little as 25
seconds.

Should the Accelerated Sequence Relay scheme fail to work, the Committed Sequence would be actuated approximately 10 seconds after the
diesel receives its blackout start signal if load shed of the bus has been completed. The committed sequence may take up to 12 minutes to load
all blackout loads. The committed sequence does not require any minimum voltage or minimum frequency to allow it to progress as does the
Accelerated Sequence. The Committed Sequence is required by Technical Specifications.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because PCBs 8 and 9 are the PCBs for busline A that would cause a blackout.

Part 2 is correct.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because PCBs 8 and 9 are the PCBs for busline A that would cause a blackout.

Part 2 is plausible because the applicant may conclude the Committed sequence instead of the Accelerated sequence requires minimum voltage
and frequency.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the applicant may conclude the Committed sequence instead of the Accelerated sequence requires minimum voltage
and frequency.

Basis for meeting the KA

The K/A is matched because the applicant is required to have knowledge of the cause-effect relationship between the ac distribution system
(Switchyard PCBs and Busline 1B) and the D/G (operation following a blackout signal).

Basis for Hi Cog

This question is higher cognitive because the applicant is required to analyze the conditions in the stem to understand and determine the current
electrical lineup and then determine what conditions would result in a blackout signal being generated.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2010 MNS NRC Q23 (Bank 2723)
Development References Student References Provided

DG-EQB (D/G Load Sequencer) LP, Rev 24A
EL-EP (Main Power) LP, rev 51A

Learning Objectives:
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DG-EQB, OBJ. #5 |

SYS062 K1.02 - AC Electrical Distribution System

Knowledge of the physical connections and/or cause-effect relationships between the ac distribution sys- tem and the following systems : (CFR:
41.2t041.9)

ED/G

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 23
SYS063 K1.03 - DC Electrical Distribution System

Knowledge of the physical connections and/or cause-effect relationships between the DC electrical system and the following systems: (CFR:
41.2t041.9/45.7 to 45.8)

Battery charger and battery ........c.ccoceeveevenenrecnennnenne

Given the following initial conditions:

e Both Units are operating at 100% RTP
e An equalizing charge is being performed on vital battery EVCB

1) When performing a normal equalizing charge, battery EVCB will be charged by
battery charger .

AND
2) Subsequently, if a loss of offsite power occurs on Unit 1 and 1B DG fails to start,

125 VDC Distribution Center (EVDB) be energized.

Which ONE (1) of the following completes the statements above?

A. 1. EVCS
2. will

B. 1. EVCS
2. will not

C. 1. EVCB
2. will

D. 1. EVCB
2. will not
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General Discussion

During the equalizing charge mode the normal battery charger is disconnected from its distribution center and will be aligned in parallel with its
respective battery. The normal battery charger will be placed in Equalize mode of operation.

Battery charger (EVCS) will then supply the distribution center EVDB with the tie breakers closed between EVDB and EVDD (cross-tied with
its sister channel). The tie breakers are closed so a battery is available to supply the distribution center on a loss of power since the standby
charger (EVCS) does not have its own battery.

Answer A Discussion

INCORRECT: See explanation above

PLAUSIBLE:
Part 1 is plausible because the Aux 1&C (240/120 VAC) electrical distribution system does use the standby charger in place of the normal
charger to perform an equalize charge on the respective battery.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above

PLAUSIBLE:
Part 1 is plausible because the Aux 1&C (240/120 VAC) electrical distribution system does use the standby charger in place of the normal
charger to perform an equalize charge on the respective battery.

Part 2 is plausible if the candidate concludes that while cross-tied to EVDD the only power source is from 1ETB through IEMXB. The normal
alignment is to 2EMXB so with a loss of 1B DG the distribution center wouldn't be affected. If the system was aligned to 1IEMXB you still have
the battery to supply the distribution center after a loss of power.

Answer C Discussion

CORRECT: See explanation above

Answer D Discussion

INCORRECT: See explanation above

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the candidate concludes that while cross-tied to EVDD the only power source is from 1ETB through 1IEMXB. The normal
alignment is to 2EMXB so with a loss of 1B DG the distribution center wouldn't be affected. If the system was aligned to IEMXB you still have
the battery to supply the distribution center after a loss of power.

Basis for meeting the KA

K/A is matched because applicant must have knowledge of the physical connections in the 125VDC electrical distribution system required for a
normal "equalizing" battery charge and alignments made when loss of power to the battery charger occurs.

Basis for Hi Cog

Question is higher cog since the applicant must analyze given plant conditions and determine the status of Bus 1ETB and then determine the
effect of the loss of 1IETB on the 125 VDC electrical distribution system battery chargers.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2014 MNS Audit (Bank 5251)
Development References Student References Provided
Lesson Plan OP-MC-EL-EPL
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ILT 20-1 MNS SRO NRC Examination ~~ QUESTION 23
SYS063 K1.03 - DC Electrical Distribution System

Knowledge of the physical connections and/or cause-effect relationships between the DC electrical system and the following systems: (CFR:
41.2t041.9/45.7 to 45.8)
Battery charger and battery ........c.ceceevenervienencienene

Remarks/Status
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SYS064 A4.04 - Emergency Diesel Generator (ED/G) System
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)
Remote operation of the air compressor switch (different modes) .......

Given the following on Unit 1:

e 1AD-11 A6, D/G A PANEL TROUBLE is in alarm
¢ An AO has been dispatched to the 1A D/G local panel

Subsequently, the AO reports the following;

e AD-19 (Diesel Generator Panel 1A) C5, STARTING
AIR PRESSURE LOW, is in alarm

e 1VGPS-5040, Starting Air Tank 1A1, is 208 PSIG and lowering
e 1VGPS-5050, Starting Air Tank 1A2, is 220 PSIG
e VG compressors have automatically started

1) Based on the conditions above, VG compressors will automatically stop if
header pressure rises to a MINIMUM of PSIG.

2) One air receiver with pressure greater than a MINIMUM of PSIG will
provide at least one fast start and five total starts.

Which ONE (1) of the following completes the statements above?

A. 1. 225
2. 210
B. 1. 225
2. 220
C. 1. 235
2. 210
D. 1. 235
2. 220
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General Discussion

Each air compressor is designed to maintain its associated header pressure at 225-235 psig. As header pressure decreases to 225 psig the
compressor will automatically start. Once pressure increases to 235 psig, the compressor will automatically stop.

Each header has a receiver tank designed to store a sufficient volume of air (100 ft3) to start the diesel without assistance. One air receiver at >
210 psig will provide at least one fast start and five total starts.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 225 psig VG header pressure is the pressure at which the VG compressors will start.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 225 psig VG header pressure is the pressure at which the VG compressors will start.

Part 2 is plausible because 220 psig is the Lo-Lo OAC alarm for VG header pressure.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because 220 psig is the Lo-Lo OAC alarm for VG header pressure.

Basis for meeting the KA

The K/A is matched because the applicant displays the ability to monitor remote operation of the air compressors in different modes (through the
use of annunciators and local indications). MNS does not have an air compressor switch.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
DG-DGA, D/G Auxiliaries, lesson plan, Rev 40

SYS064 A4.04 - Emergency Diesel Generator (ED/G) System
Ability to manually operate and/or monitor in the control room: (CFR: 41.7 /45.5 to 45.8)
Remote operation of the air compressor switch (different modes) .......

Remarks/Status

401-9 Comments: SAT

064 A4.04
Since MNS does not have a switch for the A/C, this question meets the intent of the K/A
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Facility Response: NONE
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SYS073 A2.01 - Process Radiation Monitoring (PRM) System

Ability to (a) predict the impacts of the following malfunctions or operations on the PRM system; and (b) based on those predictions, use
procedures to cor- rect, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Erratic or failed power supply .....cccccveveeevenieneneenncnne.

Given the following on Unit 2:

e Unitisin Mode 6
e VP isin service and refueling is in progress

Subsequently:
e A power supply failure occurs on 2EMF-38(L) (CONTAINMENT PARTICULATE
MONITOR)
1) Based on the conditions above, the VP Supply and Exhaust dampers be
CLOSED.

2) In accordance with OP/2/A/6100/010 Q (Annunciator Response for 2EMF 38 CONT
PART HI RAD), to regain control of VP components, must be reset.

Which ONE (1) of the following completes the statements above?

A. 1. will NOT
2. Containment Ventilation (Sy) ONLY

B. 1. will NOT
2. Containment Ventilation (Sy) AND 2EMF-38

C. 1. will
2. Containment Ventilation (Sy) ONLY

D. 1. will
2. Containment Ventilation (Sy) AND 2EMF-38
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General Discussion

These will shutdown on a SH signal from either train:
-VP Supply Fans A & B

-VP Exhaust Fans A & B

-Incore Instrument Room Fans

These close on a SH signal from either train:
-Containment Purge Supply Damper
-Containment Purge Exhaust Damper

To "Reset" Containment Ventilation following an EMF 38, 39, 40 Trip II, the EMF must be reset, then the Containment Ventilation "Reset"
Pushbuttons must be depressed.

To "Reset" Containment Ventilation Isolation following a Safety Injection, Manual Phase "A", or Manual Phase "B", the Containment
Ventilation (SH) "Reset" Pushbuttons must be depressed (can reset without resetting the initiating signal).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible since other ventilation streams, such as VA (Aux bldg. ventilation), have EMF compensatory actions where only the supply
and exhaust fans will trip on a Trip 2 condition.

Part 2 is plausible because To "Reset" Containment Ventilation Isolation following a Safety Injection, Manual Phase "A", or Manual Phase "B",
the Containment Ventilation (SH) "Reset" Pushbuttons must be depressed (can reset without resetting the initiating signal).

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible since other ventilation streams, such as VA (Aux bldg. ventilation), have EMF compensatory actions where only the supply

and exhaust fans will trip on a Trip 2 condition.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because To "Reset" Containment Ventilation Isolation following a Safety Injection, Manual Phase "A", or Manual Phase "B",
the Containment Ventilation (SH) "Reset" Pushbuttons must be depressed (can reset without resetting the initiating signal).

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant must be able to predict/determine the position of containment purge system components following a
containment ventilation isolation signal (EMF Trip2) and use procedures to regain control of those components.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source

RO Memory MODIFIED 2016 MNS Audit Q35 (Bank 6054)
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Development References Student References Provided

Lesson Plan CNT-VP (Containment Purge System), Rev 26
OP/2/A/6011/010 Q, Rev 49

LEARNING OBIJECTIVES:
CNT-VP Objective 4

SYS073 A2.01 - Process Radiation Monitoring (PRM) System
Ability to (a) predict the impacts of the following malfunctions or operations on the PRM system; and (b) based on those predictions, use
procedures to cor- rect, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Erratic or failed power supply ......cccceeeveevieniennieneeneenne

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 26

SYS076 K3.01 - Service Water System (SWS)
Knowledge of the effect that a loss or malfunction of the SWS will have on the following: (CFR: 41.7 / 45.6)
Closed cooling Water .........coceeveevveeeenerreenencuennenne

Given the following on Unit 1:
Initial Conditions:

e The Unitis at 100% power
e Both trains of KC and RN are in service

Subsequently:

e 1A RN pump TRIPS
e A B/O occurs on 2ETA

Based on the conditions above: (Assuming no operator actions)
1) 1A KC HX will lose RN flow due to the closure of

2) 1B RN suction automatically swap to the SNSWP.

Which ONE (1) of the following completes the statements above?

A. 1. 1RN-43A (Train B to Non-Ess Hdr Isol)
2. will

B. 1. 1RN-43A (Train B to Non-Ess Hdr Isol)
2. will NOT

C. 1. 1RN-40A (Train A to Non-Ess Hdr Isol)
2. will NOT

D. 1. 1RN-40A (Train A to Non-Ess Hdr Isol)
2. will
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General Discussion

The blackout on 2ETA causes the following:
The A train cross-connect valves on both units will close (1/2 RN-43A) to give train seperation.

1A KC HX will not have RN cooling water flow because the 1A RN pump trips and the running 1B RN pump cannot provide flow due to the
now closed cross-connect.

The A Suction and Discharge valves (shared) on both Units will receive a signal to align to the Low Level Intake from the loss of 2ETA. This is
a train related signal for A valves only.

The B Suction and Discharge valves (shared) on both Units will not receive a signal to align to the the SNSWP because the signal was A train
only.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicant assumes that any B/O signal on either unit/either train will realign suction and discharge flowpaths. This is a
valid assumption for other plant systems. However, the signal to realign RN is train related. With a blackout on ETA only A train valves realign.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 1RN-40A is an A Train valve and is one of the 3 valves between Train A and B but will not close until a Sp signal

(Phase B) is received.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 1RN-40A is an A Train valve and is one of the 3 valves between Train A and B but will not close until a Sp signal
(Phase B) is received.

Part 2 is plausible if the applicant assumes that any B/O signal on either unit/either train will realign suction and discharge flowpaths. This is a
valid assumption for other plant systems. However, the signal to realign RN is train related. With a blackout on ETA only A train valves realign.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate knowledge of the effect on the 1A KC HX of an infrequent alignment, loss of 1A
RN pump and the introduction of a B/O signal on the opposite unit. Which results in a loss of RN cooling to the 1A KC HX.

Basis for Hi Cog

The question is Hi cog because the applicant must analyze the initial conditions, evaluate their effect on the KC and RN systems and predict an
outcome.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2014 MNS NRC Exam Q25 (Bank 4981)
Development References Student References Provided
Lesson Plan OP-MC-PSS-RN

SYS076 K3.01 - Service Water System (SWS)
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Knowledge of the effect that a loss or malfunction of the SWS will have on the following: (CFR: 41.7 / 45.6)
Closed cooling Water .......c..ccccceveevvereeneeneeseeneennens

Remarks/Status
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SYS078 K4.02 - Instrument Air System (IAS)
Knowledge of IAS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)
Cross-over to other air SyStems ......c...cocceveeveeveneneenne.

Given the following on Unit 1

e A Loss of Offsite Power has occurred

e Aloss of VI to the Auxiliary Building has occurred

e Safety Injection has NOT actuated

e D/G speed is at 96%

1) Based on the conditions above, the VG to VI Auxiliary Building Air tank isolation
valves auto OPEN after the time delay is met.

2) When conditions are met, auto OPENING of the VG to VI Auxiliary Building Air
tank isolation valves ONLY complete the VG to VI alignment.

Which ONE (1) of the following completes the statements above?

A. 1. will
2. does
B. 1. will
2. does NOT

C. 1. will NOT
2. does

D. 1. will NOT
2. does NOT
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General Discussion

The VG to VI Auxiliary Building Air Tank isolation valves will automatically open after a 30 second time delay when the three conditions
mentioned below are met:

1.Blackout

2.No Safety Injection

3.D/G speed > 95%

The Starting Air System can be used as a backup air supply to the Auxiliary Building Instrument Air System. A solenoid valve (VG-93 or 94) is
used to allow air flow from the Starting Air System to the Instrument Air System if, the diesel speed is = 95%, a valid Blackout signal is present
and a Safety Injection Signal is not present. VG-95 & 96 or VG-97 & 98, which must be manually unlocked and opened to tie to VI, normally
isolate the solenoid valves.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1is correct.

Part 2 is plausible because there are VI alignments to other systems (such as VI to VS via VI-820) that do occur due to the automatic re-
positioning of a valve (no manual actions required).

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1is plausible because there is a D/G speed setpoint that requires speed to be greater than 97% ( Accelerated sequence on a blackout).
Therefore, it is plausible that the applicant may conclude that D/G speed is required to be greater than 97% for the VG to VI valves to auto open.

Part 2 is plausible because there are VI alignments to other systems (such as VI to VS via VI-820) that do occur due to the automatic re-
positioning of a valve (no manual actions required).

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1is plausible because there is a D/G speed setpoint that requires speed to be greater than 97% ( Accelerated sequence on a blackout).

Therefore, it is plausible that the applicant may conclude that D/G speed is required to be greater than 97% for the VG to VI valves to auto open.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicants are required to have knowledge of design features of the IA system (VI) that allow for cross-tying
VG to Aux bldg. VL.

Basis for Hi Cog

This question is higher cognitive because the applicants are required to analyze the conditions in the stem to determine if the requirements are
met to auto open VG to VI tank isolation valves and then recall that the system lineup is not complete until locked-manual isolation valves are
manipulated.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

DG-DGA (DG Auxiliaries) LP, Rev 40

LEARNING OBJECTIVES:
DG-DGA Objective 7
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SYS078 K4.02 - Instrument Air System (IAS)
Knowledge of IAS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)

Cross-over to other air SYStems .........ceceeeevverereenennn

Remarks/Status

Wednesday, October 30, 2019 Page 80 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 28

SYS103 K3.03 - Containment System
Knowledge of the effect that a loss or malfunction of the containment system will have on the following: (CFR: 41.7 / 45.6)
Loss of containment integrity under refueling operations. ..............

Given the following on Unit 2:

e Unitisin Mode 6

e Core offload is in progress

e The PAL DOORS NORM/BYPASS switch on 2MC-7 is in the BYPASS
position

e 2AD-10, E-2, LOWER CONT AIRLOCK AUX DOOR OPEN annunciator is
DARK

Subsequently:

¢ Maintenance opens the Lower Cont Airlock Aux Door first and then
opens the Lower Cont Airlock RX door simultaneously for equipment removal

Based on the conditions above,

1) 2AD-10,E-2, LOWER CONT AIRLOCK AUX DOOR OPEN
annunciator will INITIALLY alarm )

2) Suspending movement of RECENTLY irradiated fuel assemblies within

containment required in accordance with T.S. 3.9.4
(CONTAINMENT PENETRATIONS).

Which ONE (1) of the following completes the statements above?

>

. when the Lower Cont Airlock Aux Door is first opened
2. is

B. 1. when the Lower Cont Airlock Aux Door is first opened
2. isNOT

C. 1. when the Lower Cont Airlock Aux and RX Doors are opened
simultaneously
2. is

D. 1. when the Lower Cont Airlock Aux and RX Doors are opened
simultaneously
2. is NOT
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General Discussion

The PAL mode switch is a two position switch, located on 2MC-7, it selects the alarm mode for both sets of PAL doors. In the Normal Mode,
an alarm is received if any PAL door is Opened. The Alarm received will identify which door is actually Open. In the Bypass Mode, the alarm
is received if both doors in a particular Air Lock are open simultaneously. The alarms will identify which set of PAL doors are open (upper or
lower).

In accordance with T.S. 3.9.4, Containment Penetrations, during movement of recently irradiated fuel assemblies within containment a minimum
of one door in each airlock shall be closed. If at least one door is not closed in each airlock then movement of recently irradiated fuel assemblies
shall be suspended immediately.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible if the candidate believes that the the PAL DOOR NORM/BYPASS switch to BYPASS prevents all airlock annunciators since

it is an action taken to prevent unecessary nuisance alarms during shutdown.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the candidate does not believe that containment closure is required in Mode 6. In Modes 1-4 T.S. 3.6.2, Containment Air
Locks, is applicable. Interlocks will prevent simultaneous opening of both doors in an air lock. During shutdown the door interlock may be
disabled and both doors may remain open for extended periods. During movement of recently irradiated fuel the interlocks can be disabled but
one airlock door is required to be closed.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the candidate believes that the the PAL DOOR NORM/BYPASS switch to BYPASS prevents all airlock annunciators since
it is an action taken to prevent unecessary nuisance alarms during shutdown.

Part 2 is plausible if the candidate does not believe that containment closure is required in Mode 6. In Modes 1-4 T.S. 3.6.2, Containment Air
Locks, is applicable. Interlocks will prevent simultaneous opening of both doors in an air lock. During shutdown the door interlock may be
disabled and both doors may remain open for extended periods. During movement of recently irradiated fuel the interlocks can be disabled but
one airlock door is required to be closed.

Basis for meeting the KA

The K/A is matched because the candidate has to understand the effect of airlock door operation on containment integrity during shutdown and
how it could effect refueling operations.

Basis for Hi Cog

This question is higher cognitive because the applicants are required to analyze the conditions in the stem to determine the required state of
airlocks during the current mode as well as relate performing core offload to applicablity to T.S. 3.9.4.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
Lesson Plan OP-MC-IC-IAE
Technical Specification 3.9.4, Containment Penetrations
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SYS103 K3.03 - Containment System
Knowledge of the effect that a loss or malfunction of the containment system will have on the following: (CFR: 41.7/45.6)

Loss of containment integrity under refueling operations. ..............

Remarks/Status
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SYS001 K4.07 - Control Rod Drive System
Knowledge of CRDS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)
RO StOPS ..o

Given the following on Unit 1:
e Unitis at 50% RTP

e Control Rod Bank Select Switch is in [Autoll
e Control Bank DI is at 195 steps withdrawn

Subsequently:

e Selected TIN1 (Turbine Inlet Pressure) output fails to the 100% value

Assuming no operator action, Control Bank D[ will

Which ONE (1) of the following completes the statement above?

A. remain at 195 steps

B. withdraw 5 steps

C. withdraw 31 steps

D. withdraw until Reactor Power reaches 103%
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General Discussion

Turbine Inlet Pressure develops Turbine Power Signal which has the following functions:

oTurbine Power (%) is compared to Reactor Power (%) to yield Power Mismatch.

oTurbine Power (%) is converted (by a Function Generator in DCS) to TREF (°F). TREF is compared to TAVG to create the Temperature
Mismatch Signal used in Rx Control. TREF values range from 557 °F at 0% Turbine Power linearly to 585.1 °F at 100% Turbine Power.

With Control Rods in Automatic, the failure of Selected Turbine Inlet Pressure 1 will result in a negative temperature error signal. This signal
will cause control rods to withdraw. Once Control Bank "D" reaches 200 steps, all automatic rod motion will be stopped by Rod Stop Relay C-
11.

Answer A Discussion

Plausible if the applicant concludes that Selected Turbine Inlet Pressure used to develop turbine power is only used in the power mismatch
circuit of the reactor control system.

Answer B Discussion

CORRECT. See explanation above.

Answer C Discussion

Plausible if the applicant does not recall the C-11 Rod Stop Relay for Control Bank D Rods, therefore rods would withdraw until the all rods out
position of 226 steps withdrawn.

Answer D Discussion

Plausible if the applicant does not recall the C-11 Rod Stop Relay for Control Bank D Rods. 103% is an Overpower Rod Stop (C-2) but this
power would not be reached before 200 steps is reached.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of various rod stop interlocks (such as inputs and control functions).

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved.
First, the applicant must analyze the conditions in the stem and determine the affect an instrument failure has on the rod control system and then
recall from memory the appropriate rod stop that will mitigate the event.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2015 CNS NRC (Bank 6655)
Development References Student References Provided
OP-IRX-DCS (Reactor Control System Lesson Plan)

SYS001 K4.07 - Control Rod Drive System
Knowledge of CRDS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)
ROd StOPS cevveeiecieeeiie et

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B".
SLG 1/31/19
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 30

SYS002 K3.02 - Reactor Coolant System (RCS)
Knowledge of the effect that a loss or malfunction of the RCS will have on the following: (CFR: 41.7)

Fuel ..o

Given the following on Unit 2:
e The Unitis operating at 30% RTP
e Power ascension in progress
e Turbine controls in MW-IN

Subsequently,

e NCP 2A trips on overcurrent

Assuming no operator action,
1) DNBR will
2) Reactor power will
Which ONE (1) of the following completes the statements above?

A. 1. LOWER
2. lower and stabilize at a new lower power

B. 1. RISE
2. lower and stabilize at a new lower power

C. 1. LOWER
2. initially lower and then return to 40% RTP

D. 1. RISE
2. initially lower and then return to 40% RTP
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General Discussion

The decrease in reactor coolant flow with reactor power, temperature (core delta-T), and pressure remaining the same causes a decrease in
DNBR. In this case Actual Heat Flux (AHF) remains the same while the Critical Heat Flux (CHF) (amount of heat required to cause a departure
from nucleate boiling) will decrease. Therefore DNBR (CHF/AHF) decreases. Since steam demand has not changed core thermal power
(Q=mcdelta-T) must remain the same steady-state to steady-state. However, reactor power initially decreases due to the immediate effect of the
loss of flow (mass flow rate decreases) while core delta-T initially has not changed. After the initial decrease in RTP, the colder water returning
to the reactor causes an increase in reactor power, core delta-T increases, and core thermal power returns to 40% RTP based on steam demand.
The increase in core delta-T results in the water at the core exit being closer to vaporization, and therefore CHF decreases causing an additional
decrease in DNBR. The conclusion is that DNBR decreases and reactor power initially decrease and then return to 40% RTP.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicants neglect to consider the long-term effect of the NC pump trip. Reactor power initially decreases due to the
decrease in flow. However, power does not stabilize at the new lower power, but returns to 40% thermal power since steam demand has
remained constant.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible since the likelihood of an actual departure from nucleate boiling has increased.

Part 2 is plausible if the applicants neglect to consider the long-term effect of the NC pump trip. Reactor power initially decreases due to the
decrease in flow. However, power does not stabilize at the new lower power, but returns to 40% thermal power since steam demand has
remained constant.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible since the likelihood of an actual departure from nucleate boiling has increased.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant is required to have knowledge of the effect that a loss/malfunction of the RCS (loss of a NC pump)
will have on the fuel (DNB/DNBR)

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. The applicant is required to determine the effect a loss of an
NCP will have on (1) DNBR (CHF/AHF) and (2) how the changes in mass flow rate and core deltaT will affect core thermal power.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2017 CNS Audit (Bank 7327)
Development References Student References Provided
BNT-THO8 (Thermal Hydraulics) lesson plan

SYS002 K3.02 - Reactor Coolant System (RCS)
Knowledge of the effect that a loss or malfunction of the RCS will have on the following: (CFR: 41.7)
Fuel ..o
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Rearranged answers from original bank question, correct answer is now "C". SLM 11/13/2018

401-9 Comments: SAT

002 K3.02
Ilm ok with this as long as we donlt have too many GFES questions

Facility Response: NONE
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SYSO011 K2.02 - Pressurizer Level Control System (PZR LCS)
Knowledge of bus power supplies to the following: (CFR: 41.7)

PZR heaters ........cccoeevviiieciiiceiee e

Given the following conditions on Unit 1:

¢ A Loss of Offsite Power has occurred
e 1ETA and 1ETB are energized from their respective DGs

Based on the conditions above, power can be restored to Pressurizer Heater Group(s)

Which ONE (1) of the following completes the statement above?

A. A and B ONLY

B. C and D ONLY
C. C ONLY

D. D ONLY
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General Discussion

Due to the Blackout and the 4160V busses being energized from their respective DGs, Pressurizer heater groups A & B are the only groups that
have power available. Groups A & B have safety related power supplies (ELXA & ELXB) and are required by Tech Specs.

The supply breakers on 1MC-5 would have been closed by procedure. However, due to the loss of offsite power, Group D heaters would have
no power available. Group D has non-safety power supply (6 Banks from LXG, 1 Bank from SMXG at the SSF).

I Cl Heater Group has variable power control. The capacity of the [ C] Heaters totals 484 KW. There are two power sources available for the
[ Cl Heaters, LXF (normal) and LXC (Alt.). The supply breakers on 1IMC-10 would have been closed by procedure.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Plausible because Group C heaters are use by the Pressurizer Pressure Master for variable control of Pzr pressure, so the applicant may conclude
that C heaters receive emergency power from the D/G's to allow for NCS pressure control. Also, by procedure the heater supply breaker on
1IMC-10 is closed which makes it plausible for the applicant to conclude that power is also available to Group C.

Plausible because a portion of group D heaters are powered from the SSF and the applicant could conclude that in a LOOP condition D heaters
would be powered by the SSF D/G. Also, by procedure the heater breaker on 1MC-5 is closed which makes it plausible for the applicant to
conclude that power is also available to Group D.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Plausible because Group C heaters are used by the Pressurizer Pressure Master for variable control of Pzr pressure, so the applicant may
conclude that C heaters receive emergency power from the D/G's to allow for NCS pressure control. Also, by procedure the heater supply
breaker on 1MC-10 is closed which makes it plausible for the applicant to conclude that power is also available to Group C.

Answer D Discussion

INCORRECT. See explanation above.

PLAUSIBLE:

Plausible because a portion of group D heaters are powered from the SSF and the applicant could conclude that in a LOOP condition D heaters
would be powered by the SSF D/G. Also, by procedure the heater breaker on 1MC-5 is closed which makes it plausible for the applicant to
conclude that power is also available to Group D.

Basis for meeting the KA

The K/A is matched because it requires the applicant to know the power supplies to the pressurizer heaters as well as the conditions under which
power may or may not be available.

Basis for Hi Cog

This question is higher cognitive because it requires more than one mental step. The applicant must first recall from memory the power supply to
all of the Pressurizer heaters and then analyze the given conditions to determine which heaters have power.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2015 MNS NRC Q31 (Bank 5940)
Development References Student References Provided
REFERENCES:
Lesson Plan OP-MC-PS-IPE-DCS Section 2.4 and 2.5

SYSO011 K2.02 - Pressurizer Level Control System (PZR LCS)
Knowledge of bus power supplies to the following: (CFR: 41.7)

PZR heaters .......ccoceeeeeiiiieciiiiccieeeceee e
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SYS015 2.4.1 - Nuclear Instrumentation System (NIS)
SYS015 GENERIC
Knowledge of EOP entry conditions and immediate action steps. (CFR: 41.10/43.5/45.13)

In accordance with E-0O (Reactor Trip or Safety Injection):

1) Below P-10, a reactor trip signal will be generated if 1/2 Intermediate Range Nls
increase to a MINIMUM power of

2) One indication that is used in the immediate actions to verify that the reactor is
tripped is

Which ONE (1) of the following completes the statements above?

A. 1. 25%
2. IR Power - GOING DOWN

B. 1. 25%
2. IR SUR - NEGATIVE

C. 1. 20%
2. IR Power - GOING DOWN

D. 1. 20%
2. IR SUR - NEGATIVE
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General Discussion

In accordance with E-0, the following are symptoms that require a reactor trip, if one has not occurred:
1/2 I/R channels - 25% Power (below P10)

In accordance with the immediate actions of E-0 (Reactor Trip or Safety Injection), one of the indications used to verify that a Reactor trip has
occurred is "IR POWER - GOING DOWN".

Negative IR SUR is used in FR-S.1 to indicate the reactor is tripped, but is not used in E-0. Although IR power going down and IR SUR
negative basically indicate the same outcome, the question specifically asks IAW E-0.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because this is an action that is performed later in the EOPs (FR-S.1)to determine if the Reactor is subcritical.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the Intermediate Range NIs do input to Rod Stop (C-1) with a setpoint of 20%. .

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the Intermediate Range Nis do input to Rod Stop (C-1) with a setpoint of 20%. .

Part 2 is plausible because this is an action that is performed later in the EOPs (FR-S.1)to determine if the Reactor is subcritical.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of NI parameters that are entry conditions to E-0 and the sub steps/indications
for verifying the immediate actions.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2013 MNS Audit Q39 (Bank 5731)
Development References Student References Provided

E-0 (Reactor Trip or Safety Injection), Rev 29
FR-S.1 (Response to Nuclear Power Generation / ATWS) Rev 13

IC-IPE, Reactor Protection System Lesson Plan, Rev 35

Learning Objectives:
IC-IPE, Objective 10

SYSO015 2.4.1 - Nuclear Instrumentation System (NIS)
SYS015 GENERIC
Knowledge of EOP entry conditions and immediate action steps. (CFR: 41.10/43.5/45.13)
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SYS016 K1.08 - Non-Nuclear Instrumentation System (NNIS)

Knowledge of the physical connections and/or cause-effect relationships between the NNIS and the following systems: (CFR: 41.2to 41.9/
45.7 to 45.8)

PZRPCS .o

Given the following on Unit 1:

e Unitis at 100% RTP
e Pzr pressure channels indicate as follows:

Channel | 2239 PSIG

Channel Il 2226 PSIG

Channel lll 2235 PSIG

Channel IV 2230 PSIG
Subsequently,

e Channel | experiences a loss of power

1) Prior to the Channel | failure, SELECTED Pzr pressure value was PSIG.

2) After the Channel | failure, SELECTED Pzr pressure value is PSIG.

Which ONE (1) of the following completes the statements above?

REFERENCE PROVIDED

A. 1. 2235
2. 2230.5

B. 1. 2235
2. 2232.5

C. 1. 2230
2. 2230.5

D. 1. 2230
2. 2232.5
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General Discussion

Where 4 Inputs are used, a process termed "Median Select 2nd Highest" is used.

Using the 4 inputs, there are four (4) combinations of the input signals, processed using the "MEDIAN SELECT" Algorithms.

The output of each Median Select Algorithm inputs into a "HIGH SELECT" Algorithm, which selects the Highest of the 4 Median select Inputs,
in turn providing an output of the 2nd Highest of the original input signals for control.

If one of the three inputs fail, the Median Select algorithm will average the remaining two inputs and use the average as the output value. Each
input signal is used in three (3) Median Select algorithms, therefore the output signal from three (3) of the Median Select algorithms will have an
average value as the output signal.

With no failure, the second highest transmitter value is used as the master controller input. Of the four values given, 2235 psig is the second
highest, with 2239 psig (Channel I) the highest value.

When channel one fails, the median select algorithm becomes an averaging circuit for three of the median select calculations and one will remain
as a true median select. The outputs to the high select circuit will then become 2230.5 psig, 2228 psig, 2230 psig and 2232.5 psig , thus the
output to the master controller would be 2232.5 psig.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because this is the second highest input into the "High Select" circuit. With no instrument failure the second highest
transmitter output is the output of the "High Select” circuit.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant reverses the median selected value as not the second highest of available channel values, but as the second
lowest of available channel values. In this case 2230 psig (Channel IV) would be correct.

Part 2 is plausible because this is the second highest input into the "High Select" circuit. With no instrument failure the second highest
transmitter output is the output of the "High Select” circuit.

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible if the applicant reverses the median selected value as not the second highest of available channel values, but as the second

lowest of available channel values. In this case 2230 psig (Channel IV) would be correct.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant is required to have knowledge of the cause-effect relationship between Pzr pressure channels and the
Pzr pressure master input.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First the applicant is required to recall from memory how to
determine the Selected Pzr pressure value with no failures and then calculate the input into the master controller after a Pzr pressure channel
failure.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source

RO Comprehension BANK 2017 CNS Audit (Bank 7333)
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Development References Student References Provided

IC-DCS, Distributed Control System, lesson plan, Rev. 03 Pressurizer Pressure Block Diagram

SYS016 K1.08 - Non-Nuclear Instrumentation System (NNIS)

Knowledge of the physical connections and/or cause-effect relationships between the NNIS and the following systems: (CFR: 41.2 to 41.9/
45.7 to 45.8)

PZR PCS oot

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 11/14/2018
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SYS033 A3.01 - Spent Fuel Pool Cooling System (SFPCS)
Ability to monitor automatic operation of the Spent Fuel Pool Cooling System including: (CFR: 41.7 / 45.5)
Temperature control Valves ........c.cccecererreenenceenene

Given the following on Unit 1:

e Unitis at 100% RTP
e "A" Train KC is in service
e 1A KF Pump is in service

Subsequently:

e 1KC-50A (Aux Bldg Non-Ess Hdr Isol) has spuriously CLOSED

1) In accordance with OP/1/A/6200/005 (SPENT FUEL COOLING SYSTEM) Limits
and Precautions, the spent fuel pool must be maintained less than a MAXIMUM of

2) 1KC-149 (A KF Hx Outlet Flow) AUTOMATICALLY reposition in order to
attempt to maintain Spent Fuel Pool temperature.

Which ONE of the following completes the statements above?

A. 1. 90°F
2. will
B. 1. 90°F
2. will NOT

C. 1. 140°F
2. will

D. 1. 140°F
2. will NOT
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General Discussion

The temperature of the Spent Fuel Pool is maintained by control of CCW flow through the KF heat exchangers. This flow is adjusted via a
manual loader located on the Main Control Boards (KC-149A and KC-156B). There is no automatic function of this valve.

Per the KF OP:
IMaximum Spent Fuel Pool Temperature is 140F.

There is a note in the OP stating it is desired to maintain Spent Fuel Pool temperature less than 90°F to help minimize unit vent airborne tritium
releases due to Spent Fuel Pool evaporation.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 90 degrees is a desired temperature for tritium concerns.

Part 2 is plausible because KC cooling to various other heat exchangers do have a feedback loop and are controlled automatically (i.e.. Letdown
Hx).

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 90 degrees is a desired temperature for tritium concerns.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because KC cooling to various other heat exchangers do have a feedback loop and are controlled automatically (i.e.. Letdown
Hx).

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

MNS has NO automatic temperature control for the KF system.
The K/A is matched because the applicant is required to demonstrate the ability to monitor operation of SFP cooling through knowledge of the
method of operation of the associated controls and knowledge of SFP temperature limits.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2017 CNS NRC (Bank 7157)
Development References Student References Provided
FH-KF (Spent Fuel Pool Cooling System) LP, Rev. 37
OP/1/A/6200/005 (Spent Fuel Cooling System), Rev. 100

SYS033 A3.01 - Spent Fuel Pool Cooling System (SFPCS)
Ability to monitor automatic operation of the Spent Fuel Pool Cooling System including: (CFR: 41.7 /45.5)
Temperature control Valves ........c.ccocevveecenerneenennnenne
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401-9 Comments: ENHANCEMENT

033 A3.01
Ilm ok with the auto/manual match with the K/A. I do question the wording on the second question. Should it state that the valve will auto
reposition in order to attempt to maintain temperature?

Facility Response:
Made changes to Q2 as suggested by CE.
SLM 09/16/19
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SYS034 K6.02 - Fuel Handling Equipment System (FHES)
Knowledge of the effect of a loss or malfunction on the following will have on the Fuel Handling System : (CFR: 41.7/45.7)
Radiation monitoring SYStems ..........cceeeveerververereenne.

Given the following on Unit 2:
e Theunitis at 100% RTP
e The VF (Fuel Handling Building Ventilation) system is in its normal alignment for
current plant conditions
Subsequently:
e Aloss of power to 2EMF-42 (Fuel Building Ventilation Radiation Monitor) occurs
Based on the conditions above,
1) The Exhaust Filter Bypass Damper (D-5) close.
2) The Supply and Exhaust Fans stop.

Which ONE (1) of the following completes the statements above:

A. 1. will NOT
2. willNOT

B. 1. will
2. will

C. 1. will NOT
2. will

D. 1. will
2. willNOT
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General Discussion

At MNS, the Radiation Monitoring System does not have a direct effect on any Fuel Handling System Equipment (unlike other plants). The only
equipment associated with fuel handling that is effected by the Radiation Monitoring system is the Fuel Handling Building Ventilation system.
Since the Fuel Handling Building Ventilation system must be in service during fuel movement in the Spent Fuel Pool (and since fuel movement
must be stopped if it is unavailable), MNS has in the past, tested knowledge of the effects of the Radiation Monitoring System on the Fuel
Handling Building Ventilation (VF) system to meet this specific KA and several other Kas related to Fuel Handling Equipment.

In accordance with the VF lesson plan, Normal system operation will bypass the Filter Train Unit and direct exhaust flow, via both Fuel Pool
Exhaust Fans, to the Unit Vent.

In accordance with the WE-EMF lesson plan, on a loss of power to any RP-86A module (EMF-42 uses an RP-86A module) a Trip 1 and Trip 2
alarm will occur.

On a Trip 2 alarm EMF-42 intiates an automatic closure of the VF system filter bypass damper (D-5) placing the filters in service.

Answer A Discussion

NCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the candidate does not recall that a loss of power will cause the EMF Trip 2 actions to occur (Fail Safe).

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the candidate believes the fans will be secured to stop a release to the environment.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1and 2 are plausible together if the candidate believes that the correct actions for a loss of power to the EMF and subsequent Trip actions
are securing fans to ensure no release to the environment.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because a failure of the VF system process monitor has occurred and the applicant must determine the effect this will have
on the fuel handling system.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2014 MNS NRC Q33 (Bank 5861)
Development References Student References Provided
Lesson Plan OP-MC-WE-EMF

SYS034 K6.02 - Fuel Handling Equipment System (FHES)
Knowledge of the effect of a loss or malfunction on the following will have on the Fuel Handling System : (CFR: 41.7 /45.7)
Radiation monitoring SYStems ...........cceccevveevvereereenuenne
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 36
SYS071 A1.06 - Waste Gas Disposal System (WGDS)

Ability to predict and/or monitor changes in parameters(to prevent exceeding design limits) associated with Waste Gas Disposal System
operating the controls including: (CFR: 41.5/45.5)

Ventilation SYSteM ......c.ceceevverveenrereeneneenreninenenne

Given the following on Unit 1:

e Unitis at 100% RTP
e A minimally decayed Waste Gas Decay Tank is being released

Subsequently,
e A significant packing leak starts on isolation valve 1WG-160 (WG DECAY TANK
OUTLET TO UNIT VENT CONTROL)
e 1EMF-37 (UNIT VENT IODINE) Trip 2 alarms

Based on the conditions above,

1) Unit(s) Aux Bldg Ventilation unfiltered exhaust fans will be secured.
2) If a Trip 2 occurs on , Aux Bldg Ventilation filters will be placed in
service.

Which ONE (1) of the following completes the statements above?

LEGEND:
1EMF-35 (UNIT VENT PART HI RAD)
1EMF-41 (AUX BLDG VENT HI RAD)

A. 1. 1 ONLY
2. 1TEMF-41

B. 1. 1AND 2
2. 1TEMF-41

C. 1. 1 ONLY
2. 1TEMF-35

D. 1. 1 AND 2
2. TEMF-35
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General Discussion

The release of radioactive gas into the Auxiliary Building will be picked up by the Auxiliary Building Ventilation System which discharges to
the unit 1 unit vent.

A Trip 2 high radiation alarm on 1EMF 35 (L), 1EMF 37, 2EMF 35 (L), or 2EMF 37 will stop Auxiliary Building Unfiltered Exhaust Fans
1ABUXF-1A, IABUXF-1B, 2ABUXF-1A, and 2ABUXF-2B.

The Auxiliary Building Ventilation Monitor (EMF 41) should also alarm which will place the Auxiliary Building Ventilation Filter system in
service.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because most compensatory actions for EMF actuations are Unit or train specific (EMFs, 38, 39, 40, 42 etc.).

Part 2 is correct.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because most compensatory actions for EMF actuations are Unit or train specific (EMFs, 38, 39, 40, 42 etc.).

Part 2 is plausible because EMF-35 does have compensatory actions that affect the VA system upon a Trip 2 condition. Also plausible because
the annunciator response for EMF-35 requires placing the VA filter to "test” mode which will place the VA filter in service.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because EMF-35 does have compensatory actions that affect the VA system upon a Trip 2 condition. Also plausible because
the annunciator response for EMF-35 requires placing the VA filter to "test" mode which will place the VA filter in service.

Basis for meeting the KA

The K/A is matched because the applicant is required to predict changes in the aux building ventilation system, due to a leak from waste gas, that
prevent exceeding design limits of I0CFR-20 , 50 and 100.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First, the applicant is required to evaluate the affect of a trip 2
condition on both units aux bldg. ventilation alignment and then recall from memory which EMF comp action is to place the aux bldg.
ventilation filters in service.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2014 MNS NRC Q62 (Bank 3043)
Development References Student References Provided

WE-EMF, Radiation Monitoring lesson plan Rev 41

Learning Objectives:
WE-EMF, Objective 3

SYS071 A1.06 - Waste Gas Disposal System (WGDS)

Ability to predict and/or monitor changes in parameters(to prevent exceeding design limits) associated with Waste Gas Disposal System
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operating the controls including: (CFR: 41.5/45.5)
Ventilation SYSteM ........ccceevveriiereereerieneereeneenienne

Remarks/Status
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SYS072 K5.01 - Area Radiation Monitoring (ARM) System
Knowledge of the operational implications of the following concepts as they apply to the ARM system: (CFR: 41.5/45.7)

Radiation theory, including sources, types, units, and effects ............

QUESTION 37

Given the following on Unit 1:

e A Unit startup is being performed
e The "HI Flux At Shutdown" switch for N31 ONLY has been placed in
"BLOCK"

1) Based on the conditions above, if a Trip 2 is received on 1TEMF-16 (Cont
Refueling Bridge), the containment evacuation alarm activate.

2) 1EMF-16 uses a

detector.

Which ONE (1) of the following completes the statements above:

A. 1.
2.
B. 1
2.
C. 1
2.
D. 1
2.

will NOT
lonization Chamber

. will NOT

Geiger Mueller

. will

lonization Chamber

. will

Geiger Mueller
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General Discussion

From the EMF lesson plan: No control actions are performed by these channels with the exception of IEMF-16 and 2EMF-3 (Containment
Refueling Bridge). On a Trip 2 High Radiation Alarm, the respective EMF (1IEMF-16 and 2EMF-3) will actuate the Containment Evacuation
alarm. This alarm is blocked when both Source Range high flux trips are blocked.

These channels use a Geiger-Mueller detector.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible if the candidate recalls that when a single switch is placed in "BLOCK" it will cause 1 AD-D2 annunciator for S/R HI FLUX
ALM BLOCKED. This annunciator lets the operator know that a switch is out of position but it still requires both switches to be in "BLOCK"
for the containment evacuation alarm to no longer activate.

Part 2 is plausible because another Containment EMF (EMF-51) is an Ionization Chamber detector.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible if the candidate recalls that when a single switch is placed in "BLOCK" it will cause 1 AD-D2 annunciator for S/R HI FLUX
ALM BLOCKED. This annunciator lets the operator know that a switch is out of position but it still requires both switches to be in "BLOCK"
for the containment evacuation alarm to no longer activate.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because another Containment EMF (EMF-51) is an Ionization Chamber detector.

Answer D Discussion

‘CORRECT: See explanation above

Basis for meeting the KA

‘The K/A is matched because the applicant is required to recall the type of detector used by 1IEMF-16.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First, the applicant is required to evaluate the affect of having
one SR instrument in block has on the containment evacuation alarm and then recall from memory what type of detector is used in EMF-16

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
Lesson Plan WE-EMF
OP/A/6100/010 C Annunciator Response for 1AD-2

SYS072 K5.01 - Area Radiation Monitoring (ARM) System
Knowledge of the operational implications of the following concepts as they apply to the ARM system: (CFR: 41.5/45.7)

Radiation theory, including sources, types, units, and effects ............

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 38

SYS086 A4.03 - Fire Protection System (FPS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)
Fire alarm switch ...

Given the following:

e A Zone 5 alarm has occurred on the Fire Detection System Processing
Control Center (EFAPCC) for the 2A NC Pump

Based on the conditions above,

1) An annunciator for [Fire Detection System Alertl will be received
on AD-13.

2) After the annunciator on AD-13 is acknowledged, depressing the "RESET"
pushbutton on the EFAPCC panel required to allow subsequent fire
alarms to be annunciated.

Which ONE (1) of the following completes the statements above?

A. 1. Unit1
2. is

B. 1. Unit1
2. isNOT

C. 1. Unit2
2. is

D. 1. Unit2
2. is NOT
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General Discussion

The Fire Detection System Alert annunciator is located ONLY on the Unit #1 side of the Control Room on panel 1AD13, E-3.

There is a reset for this annunciator located on the front of the EFAPCC cabinet. Depressing this pushbutton ensures that subsequent EFA
alarms will be received at the control room annunciator panel.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is correct.

Part 2 is plausible because acknowledging the annunciator alarm is the only action required to allow subsequent alarms for most of the
annunciators on the boards.

Answer C Discussion

INCORRECT: See explanation above.
Plausibility:
Part 1 is plausible because the vast majority of annunciators are Unit specific, therefore the applicant may conclude an alarm for 2A NCP would

be received on Unit 2.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is plausible because the vast majority of annunciators are Unit specific, therefore the applicant may conclude an alarm for 2A NCP would
be received on Unit 2.

Part 2 is plausible because acknowledging the annunciator alarm is the only action required to allow subsequent alarms for most of the
annunciators on the boards.

Basis for meeting the KA

MNS does not have a "Fire alarm switch" but we do have annunciators to alert the operators of issues detected by the Fire protection system.
Therefore, the K/A is matched because the applicant demonstrates the ability to monitor (recognize the location of the alarm) and operate (clear
the signal at the EFAPCC) Fire Protection system components in the control room.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided

SYS086 A4.03 - Fire Protection System (FPS)
Ability to manually operate and/or monitor in the control room: (CFR: 41.7 / 45.5 to 45.8)
Fire alarm switch ...

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 39

EPEO007 EKI1.05 - Reactor Trip
Knowledge of the operational implications of the following concepts as they apply to the reactor trip: (CFR 41.8 /41.10/45.3)
Decay power as a function of time ..........ceceevvereecvereennene

Given the following sequence of events on Unit 1:

e 021010 reactor tripped due to a LOCA
e 030010 crew enters ECA-1.1, (LOSS OF EMERGENCY COOLANT RECIRC)

Current conditions at time 0320:

The crew is at step 17.b of ECA-1.1

1A NI pump is running, indicating 180 GPM

1B NI pump is running, indicating 160 GPM

Both NV pumps are running, indicating 350 GPM (Consider that the NV pumps
have equal capacity)

e Subcooling is +35°F

Based on the conditions above, at time 0320:

1) the MINIMUM flow from the ECCS pumps which will match the decay heat
removal requirements of ECA-1.1 is

AND
2) to meet the ECCS requirements of ECA-1.1, the crew will

Which ONE (1) of the following completes the statements above?

REFERENCE PROVIDED

A. 1. 350 GPM
2. stop both NI pumps

B. 1. 350 GPM
2. stop the 1B NI pump AND one NV pump

C. 1. 335 GPM
2. stop both NV pumps

D. 1. 335 GPM
2. stop the 1A NI pump AND one NV pump
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General Discussion

Time after trip is 70 minutes, which makes the required flow 350 GPM.

Since the minimum flow required is 350 GPM per Enclosure 9 of ECA-1.1 and Step 17.b RNO requires the crew to minimize S/I flow by
stopping pumps while maintaining flow greater than or equal to that required by Enclosure 9 for decay heat removal, the correct action is to stop
both NI pumps. Which leaves two NV pumps running providing the minimum required 350 GPM.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible in that stopping the 1B NI pump and one NV pump would still meet the flow requirements of Enclosure 9 (350 GPM
required, 355 GPM provided) .

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this would be the determined flow if the applicant overlooks the fact that the graph starts at 10 minutes (i.e. uses the
80 minute vs. 70 minute line due to incorrect interpretation).

Part 2 is plausible because stopping both NV pumps would minimize S/I flow (340 GPM) and still meet the 335 GPM minimum flow that they
determined in Part 1.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this would be the determined flow if the applicant overlooks the fact that the graph starts at 10 minutes (i.e. uses the
80 minute vs. 70 minute line due to incorrect interpretation).

Part 2 is plausible because stopping the 1A NI pump and one of the NV pumps would meet the 335 GPM and would be correct for the minimum
flow that they determined in Part 1.

Basis for meeting the KA

The K/A is matched because the applicant must determine injection flow (operational implication) as it relates to decay power as a function of
time following a reactor trip. Additionally, the applicant must demonstrate knowledge of the concept of minimizing flow to only that required (in
the condition given).

Basis for Hi Cog

This is an analysis question as the applicant must interpret the graph from Enclosure 9 and then determine the correct combination of pumps
based on maintaining the minimum required flow while minimizing S/I flow.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2016 MNS NRC Q39 (Bank 7538)
Development References Student References Provided
ECA-1.1 Rev 17, Step 17 and Encl 9 - PROVIDED ECA-1.1 (Step 17)
ECA-1.1 (Enclosure 9)
LEARNING OBJECTIVES:
EP-EP2 Objective 29

EPE007 EKI1.05 - Reactor Trip
Knowledge of the operational implications of the following concepts as they apply to the reactor trip: (CFR 41.8 /41.10 / 45.3)
Decay power as a function of time ..........cccceveeeviereenuennen.
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 4()

APEQ08 2.2.42 - Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck Open)
APE(008 GENERIC
Ability to recognize system parameters that are entry-level conditions for Technical Specifications. (CFR: 41.7/41.10/43.2/43.3/45.3)

Given the following on Unit 1

Unit is at 95% RTP

A pressure transient has resulted in an NC system pressure increase
1NC-34A (PZR PORYV) opened but did NOT re-close

1NC-34A is manually isolated using 1INC-33A (PZR PORYV Isol)
1NC-34A is NOT capable of being manually cycled

Based on the conditions above and in accordance with TS 3.4.11 (PZR PORVs),
1) Power to INC-33A (PZR PORYV lsol) required to be removed.
2) Pzr PORVs are required to be OPERABLE in Modes

Which ONE (1) of the following completes the statements above?

A. 1. is
2. 1,2and 3 ONLY

B. 1. is
2. 1, 2,3 and 4 with all RCS cold leg temperatures [ 300 °F

C. 1. is NOT
2. 1,2and 3 ONLY

is NOT
. 1, 2,3 and 4 with all RCS cold leg temperatures [l 300 °F

N —
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General Discussion

Per TS 3.4.11, with one or more PORVs inoperable and not capable of being manually cycled, the required action is to close and remove power
from the associated block valve.

TS 3.4.11 is applicable in Modes 1,2 and 3

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct

Part 2 is plausible because these are the modes of applicability for the Pzr safety valves (TS 3.4.10)

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because maitaining power on the block valve is the required action if one or two PORVs are inoperable and capable of being

manually cycled.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because maitaining power on the block valve is the required action if one or two PORVs are inoperable and capable of being
manually cycled.

Part 2 is plausible because these are the modes of applicability for the Pzr safety valves (TS 3.4.10)

Basis for meeting the KA

The K/A is matched because the applicants are required to recognize the TS implications (entry conditions) of a stuck open Pzr PORV.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First the applicants are required to analyze the conditions in the
stem to determine the correct TS required actions and then recall from memory the modes of applicability.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
TS 3.4.11 (PZR PORV5)
TS 3.4.10 (PZR Safeties)

APEO008 2.2.42 - Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck Open)
APE008 GENERIC
Ability to recognize system parameters that are entry-level conditions for Technical Specifications. (CFR: 41.7/41.10/43.2/43.3/45.3)

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 41

EPE0O09 EA1.10 - Small Break LOCA
Ability to operate and monitor the following as they apply to a small break LOCA: (CFR 41.7 / 45.5/ 45.6)
Safety parameter display SYStem ........ccccceceevvereevvereennne

Given the following on Unit 2:
e A SBLOCA has occurred
As a result of equipment malfunctions, the following conditions are observed:

Containment pressure is 1.5 PSIG and lowering

NC system subcooling is (<) 5°F

All NC pumps have been secured

CETs indicate 710 °F and rising

Reactor Vessel LR Level is 45% and slowly lowering.

Based on the conditions above, the Core Cooling CSF status tree is currently _ (1)___, and
continuous monitoring of the CSF status trees __ (2)__ required.

Which ONE (1) of the following completes the statement above?

A. 1. YELLOW
2. is

B. 1. YELLOW
2. isNOT

C. 1. ORANGE
2. is

D. 1. ORANGE
2. is NOT
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General Discussion

The Core Cooling Status Tree is currently in an Orange Path condition (RVLIS greater than 39% but, Core Exit T/Cs are greater than 700
degrees F).

Once status tree monitoring is initiated, monitor status trees continuously if an orange or red condition is found to exist. IF no condition more
serious than yellow is found, monitoring frequency may be reduced to 10-15 minutes.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because Reactor Vessel LR level is greater than 39%, which is the setpoint used for a Yellow path.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because Reactor Vessel LR level is greater than 39%, which is the setpoint used for a Yellow path.

Part 2 is plausible because if a valid yellow path exists when CSF status tree monitoring is initiated, monitoring every 10-15 minutes is required
(applicant may conclude a yellow path exists or that continous monitoring is only required for a red path).

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because if a valid yellow path exists when CSF status tree monitoring is initiated, monitoring every 10-15 minutes is required
(applicant may conclude a yellow path exists or that continous monitoring is only required for a red path).

Basis for meeting the KA

The K/A is matched because demonstrating the ability to monitor SPDS, during a SBLOCA, is achieved by determining the current status of the
core cooling status tree using plant indications.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to evaluate and apply all the conditions in the stem to determine the current
status of the Core Cooling CSF status tree.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2017 CNS Audit (BANK 7357)
Development References Student References Provided
EP-F-0, (Critical Safety Function Status Trees), Rev 7
OMP 4-3, Rev 47

EPEO09 EA1.10 - Small Break LOCA
Ability to operate and monitor the following as they apply to a small break LOCA: (CFR 41.7 /45.5/45.6)
Safety parameter display SySt€m .........ccccceeveeeerenennens

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~~ QUESTION 42

EPEO11 EK3.15 - Large Break LOCA
Knowledge of the reasons for the following responses as the apply to the Large Break LOCA: (CFR 41.5/41.10/45.6 / 45.13)
Criteria for shifting to recirculation mode ........c..ccccceceeunenee.

Regarding ES-1.4 (HOT LEG RECIRCULATION),

Transition to ES-1.4 should be made __ (1)___ hours after event initiation in order
to_ (2

Which ONE (1) of the following completes the statement above?

>

. 6
2. terminate core boiling AND prevent boron precipitation

B. 1. 6
2. terminate core boiling ONLY

C. 1. 4
2. terminate core boiling AND prevent boron precipitation

D. 1. 4
2. terminate core boiling ONLY
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General Discussion

The primary entry into ES-1.4 is from E-1, when 6 hours after event initiation has elapsed. Additionally, the purpose of Hot Leg Recirculation
is to terminate boiling in the core and to prevent boron precipitation in the core.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible terminating core boiling is a reason for transferring to Hot Leg recirc but it is NOT the ONLY reason.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because four hours after event initiation is when E-1 directs to align valve power supplies for HLR.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because four hours after event initiation is when E-1 directs to align valve power supplies for HLR.

Part 2 is plausible because terminating core boiling is a reason for transferring to Hot Leg recirc but it is NOT the ONLY reason.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate knowledge of the reasons for aligning to Hot Leg recirculation (terminate boil off
and boron concentration/plate out in the core), as it applies to the Large Break LOCA.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2009 MNS Audit Q46 (Bank 3164)
Development References Student References Provided

EP-E1 (Loss of Reactor or Secondary Coolant) Lesson Plan (Bckgd Doc), Rev 31

E-1 (Loss of Reactor or Secondary Coolant), Rev 18

EPEO11 EK3.15 - Large Break LOCA
Knowledge of the reasons for the following responses as the apply to the Large Break LOCA: (CFR 41.5/41.10/45.6/45.13)
Criteria for shifting to recirculation mode ........c..ccccoceoveueeee.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "A". SLM 11/19/2018
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APEO015/017 AK3.02 - Reactor Coolant Pump (RCP) Malfunctions

Knowledge of the reasons for the following responses as they apply to the Reactor Coolant Pump Malfunctions (Loss of RC Flow) : (CFR
41.5,41.10/45.6 / 45.13)

CCW lineup and flow paths to RCP oil coolers .........cc.cecueneeee

Given the following on Unit 1

e 1KC-338B (NC Pump Sup Hdr Cont Outside Isol) has failed CLOSED
and will NOT OPEN using pushbutton on 1MC-11

In accordance with annunciator response procedures, entry into __ (1)___is
required due to NC pump _ (2)__ temperatures going up.

Which ONE (1) of the following completes the statement above?
PROCEDURE LEGEND:

AP-08, (MAFUNCTION OF NC PUMP)

AP-21, (LOSS OF KC OR KC SYSTEM LEAKAGE)

A. 1. AP-08
2. Motor Stator Winding

B. 1. AP-08
2. Motor Bearing

C. 1. AP-21
2. Motor Stator Winding

D. 1. AP-21
2. Motor Bearing
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General Discussion

rise. The annunciator response for the four NC Pump Lower Mtr Brg LO KC Flows has the operator check the position of the KC supply and
return valves and enter AP-08 if KC flow cannot be corrected and low flow still exists.

AP-21 would be appropriate for a total loss of KC flow or leak but not just to the NC pumps.

KC cools the motor bearings and RN supplies the air coolers after the stator windings.

KC-338B is the KC supply for the NC Pumps motor bearing coolers. If this valve closes then motor bearing temperatures on the NC pumps will

Answer A Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is correct.

Part 2 is plausible if the applicant believes that KC helps cool the stator windings and that RN cools the motor bearings.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.
Plausibility:
Part 1 is plausible if the applicant concludes that this valve constitutes a loss of KC. AP-21 actions help swap KC trains, surge tank level, and

leaks. It is time critical in AP-21 to restore KC cooling to the NC pumps.

Part 2 is plausible if the applicant believes that KC helps cool the stator windings and that RN cools the motor bearings.

Answer D Discussion

INCORRECT: See explanation above.
Plausibility:
Part 1 is plausible if the applicant concludes that this valve constitutes a loss of KC. AP-21 actions help swap KC trains, surge tank level, and

leaks. It is time critical in AP-21 to restore KC cooling to the NC pumps.

Part 2 is correct.

Basis for meeting the KA

The component cooling alignment for the NCPs during operation would not change due to a malfunction of the NCP (Loss of NC Flow).
Therefore, the K/A is matched by introducing a loss of component cooling to the NCPs and requiring the applicants to have knowledge of the
correct response (procedure entry) and the reason that response was required to prevent a loss of the NCP.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First, the applicant must evaluate the affect a specific valve
failure will have on NCP components and then recall from memory which procedure will mitigate this event.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

Lesson Plan OP-MC-PS-NCP
AP-21 Background Document

OP/1/A/6100/010G, Annunciator Response for 1AD-6 B1

APEOQ15/017 AK3.02 - Reactor Coolant Pump (RCP) Malfunctions
Knowledge of the reasons for the following responses as they apply to the Reactor Coolant Pump Malfunctions (Loss of RC Flow) : (CFR
41.5,41.10/45.6/45.13)

CCW lineup and flow paths to RCP oil coolers .........ccccceueeneene
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APE022 AA2.03 - Loss of Reactor Coolant Makeup
Ability to determine and interpret the following as they apply to the Loss of Reactor Coolant Makeup: (CFR 43.5/45.13)
Failures of flow control valve or controller .......................

Given the following on Unit 1:

e Unitis at 100% RTP
e A VCT automatic make-up is in progress

Subsequently the following occurs:
e 1AD-7/D3, (VCT ABNORMAL LVL) is lit
e 1NV-221A and 1NV-222B (Unit 1 NV Pump Suction From FWST Isol) are
J ?l\ﬁ,\I/E-TMA and 1NV-142B (Unit 1 VCT Outlet Isol) are CLOSING
Based on the above conditions:
1) VCT level is currently NO GREATER THAN
2) The cause of the VCT low level condition is a failure of

Which ONE (1) of the following completes the statements above?

LEGEND:

e 1NV-137A (NC Filters Otlt 3-Way Cntl)
e 1NV-171A (BA Blender to VCT Inlet)

A. 1. 4%

2. 1NV-137A
B. 1. 16%

2. INV-171A
C. 1. 4%

2. INV-171A
D. 1. 16%

2. TNV-137A
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General Discussion

A preset low level signal (41%) from Selected VCT Level 1 causes the automatic

makeup control process to start a selected Reactor Makeup Water Pump (RMWP) and

start a Boric Acid Transfer Pump (BATP). At the same time as this is occurring, the

makeup stop valve NV-175A, BA Flow Control valve NV-267A, and Rx M/U Water Flow

Control valve NV-252A will start to open. INV-171A is not used for auto makeup but is used for dilutions.

1AD7 D3 setpoint is 16%.

At 4% VCT Level :

INV-221A (Unit 1 NV Pump Suction From FWST Isol) opens
INV-222B (Unit 1 NV Pump Suction From FWST Isol) opens
INV-141A (Unit 1 VCT Outlet Isol) closes

INV-142B (Unit 1 VCT Outlet Isol) closes

Because an auto make-up is being peformed 1NV-137 failing to the RHT position instead of the Normal VCT position is the most likely failure.
INV-171A is on the inlet to the VCT but would not be in use for this line-up.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is plausible because 16% is the alarm setpoint for VCT abnormal low level.

Part 2 is plausible if the applicant believes that INV-171A is used for make-up. INV-171A is used for dilutions but not auto make-up. INV-
175A is used for auto make-up.

Answer C Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is correct.

Part 2 is plausible if the applicant believes that INV-171A is used for make-up. INV-171A is used for dilutions but not auto make-up. 1INV-
175A is used for auto make-up.

Answer D Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is plausible because 16% is the alarm setpoint for VCT abnormal low level.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant has to recognize the failure of Reactor Coolant Makeup valve 1INV-137A and the effect that the loss
of make-up will have on the system.

Basis for Hi Cog

The question is higher cog because the applicant has to determine the valves that would be used for auto make-up and relate it to the flow path
for analyzing failures that could impact the system.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source

RO Comprehension NEW
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Development References Student References Provided

Lesson Plan OP-MC-PS-NV, Chemical and Volume Control
OP/1/A/6100/010 H, ARP 1AD-7 D3, VCT Abnormal Lvl

APE022 AA2.03 - Loss of Reactor Coolant Makeup
Ability to determine and interpret the following as they apply to the Loss of Reactor Coolant Makeup: (CFR 43.5/ 45.13)

Failures of flow control valve or controller .......................

Remarks/Status
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APEQ25 2.4.20 - Loss of Residual Heat Removal System (RHRS)
APE025 GENERIC
Knowledge of the operational implications of EOP warnings, cautions, and notes. (CFR: 41.10/43.5/45.13)

Given the following on Unit 1:

e The Unitis in Mode 6

e AP/1/A/5500/019 (LOSS OF RESIDUAL HEAT REMOVAL SYSTEM) has been
implemented due to lowering NC system level

e The CRS has decided to makeup to the NC system using gravity feed through
1ND-35 (U1 ND TO FWST ISOL) and 1NI-173A (1AND TO A & B COLD LEGS
ISOL)

In accordance with AP-19,
1) Flow to the NC system will be established by throttling 1ND-35

2) ND pump operation is not allowed with 1ND-35 OPEN because will
occur.

Which ONE (1) of the following completes the statements above?

A. 1. locally
2. aloss of NC system inventory outside containment

B. 1. locally
ND pump runout conditions

C. 1. from the Control Room
2. aloss of NC system inventory outside containment

D. 1. from the Control Room
ND pump runout conditions
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General Discussion

AP-19 Enclosure 8§ states, have dispatched operator throttle open ND-35 to the necessary makeup flow. ND-35 cannot be operated from the
control room.

This enclosure ensures the ND pumps are off, consistent with the caution in Enclosure 8. If ND pumps were allowed to run with ND-35 open, a
loss of NC inventory outside containment (to the FWST) could occur.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because having IND-35 and 1NI-173A open would provide multiple discharge flowpaths for the running ND pump.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because all other valves that would align NC system flow via ND to the cold legs are control room operated valves.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because all other valves that would align ND to the cold legs are control room operated valves.

Part 2 is plausible because having 1IND-35 and 1NI-173A open would provide multiple discharge flowpaths for the running ND pump.

Basis for meeting the KA

The K/A is matched because the applicant is required to have knowledge of a caution in AP-19, Enclosure 8, for a task that is performed locally
and the resultant operational effects of performing this task. An AP (Loss of ND) was used vice an EP because MNS does not have an EP for
Loss of ND.

Basis for Hi Cog

This question is higher cognitive because the applicant must perform more than one mental step to correctly answer it. The applicant must first
recall from memory where 1ND-35 can be operated from and then have a thorough understanding of system design and flowpath to be determine
what undesired circumstances could arise from operating an ND pump with 1ND-35 open.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2017 CNS Audit Exam (Bank 7244)
Development References Student References Provided
REFERENCES:
AP-19 (Loss of ND or ND System Leakage) Rev 33

AP-19 (Loss of ND or ND System Leakage) Bckgd doc Rev 17

LEARNING OBJECTIVES:
NONE

APEQ25 2.4.20 - Loss of Residual Heat Removal System (RHRS)
APE025 GENERIC
Knowledge of the operational implications of EOP warnings, cautions, and notes. (CFR: 41.10/43.5/45.13)
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Remarks/Status

Rearranged answers from original bank question, correct answer is now "A". SLM 01/08/2019.
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 46

APE026 AA2.02 - Loss of Component Cooling Water (CCW)
Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.5 / 45.13)
The cause of possible CCW 1085 ....cccevuveneneevieneeneennen.

Given the following on Unit 2:

e KC Surge Tank level is lowering slowly
e The crew has implemented AP-21 (LOSS OF KC OR KC SYSTEM LEAKAGE)

1) A possible location of the KC system leakage is into the heat exchanger.

2) The assured supply of makeup water to the KC Surge tank is

Which ONE (1) of the following completes the statements above?

A. 1. Letdown
2. RN

B. 1. Letdown
2. YM

C. 1. Seal Water Return
2. BN

D. 1. Seal Water Return
2. YM
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General Discussion

KC system leakage into the seal water return heat exchanger is a possible leak location due to KC system pressure being maintained at 100-110
psig and the seal water return header being maintained at VCT pressure of 25-30 psig.

Normal makeup water supply to the KC Surge Tank is YM. The assured water supply is from RN.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1is plausible since KC cools the letdown Hx and letdown pressure is relatively low, however normal letdown pressure is greater than KC

system pressure.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1is plausible since KC cools the letdown Hx and letdown pressure is relatively low, however normal letdown pressure is greater than KC
system pressure.

Part 2 is plausible because YM is the source of normal makeup for the KC Surge Tank.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1is correct.

Part 2 is plausible because YM is the source of normal makeup for the KC Surge Tank.

Basis for meeting the KA

The K/A is matched because the applicant is required to determine from the information and choices given the cause of the KC system leakage.

Basis for Hi Cog

This is a high cog question because more than one mental step is involved. The applicant is required to analyze the data given and determine the
location of the leak that would cause these indications and then recall from memory whether or not YM is capable of keeping up with the
leakage.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2016 MNS NRC Q44 (Bank 7543)
Development References Student References Provided

Lesson Plan OP-MC-PSS-KC (Component Cooling Water System) Rev 33

LEARNING OBIJECTIVES:
OP-MC-PSS-KC Objective 12

APE026 AA2.02 - Loss of Component Cooling Water (CCW)
Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.5 /45.13)

The cause of possible CCW 1085 ..c..cocvevverveneniencneenne.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 11/20/2018
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APEQ27 AK2.03 - Pressurizer Pressure Control System (PZR PCS) Malfunction
Knowledge of the interrelations between the Pressurizer Pressure Control Malfunctions and the following: (CFR 41.7 / 45.7)
Controllers and pOSItIONETS ......c..coceevvereereereerueneenens

Given the following on Unit 1:

e Unitis at 100% RTP
e Pzr Pressure is 2235 PSIG

Subsequently:
e The Pressurizer Pressure Master controller has suffered an internal failure
resulting in a [Pressurizer Pressure Errorl of +100 PSIG
e Actual Pressurizer Pressure is 2100 PSIG and lowering
1) Pressurizer Spray valves are currently

2) has received a signal to open.

Which ONE (1) of the following completes the statements above?

A. 1. OPEN
2. all Pressurizer PORVs

B. 1. OPEN
2. 1NC-34A ONLY

C. 1. CLOSED
2. all Pressurizer PORVs

D. 1. CLOSED
2. 1NC-34A ONLY
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General Discussion

With a +100 PSIG error signal, PORV 1NC-34A and the Spray Valves would be open. Pressurizer PORVs INC-32B and 1NC-36B receive a
signal to open from SPP-2.
Since this channel never saw pressure at +100 PSIG, these valves did not open.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because it would be true if ACTUAL Pressurizer pressure was at +100 PSIG (2335 PSIG).

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above

PLAUSIBLE:

Part 1 is plausible if the applicant concludes that the 2177 PSIG block applies to both the Spray Valves and to INC-34A (block closed at 2177
PSIG decreasing).

Part 2 is plausible because it would be true if ACTUAL Pressurizer pressure was at +100 PSIG (2335 PSIG).

Answer D Discussion

INCORRECT: See explanation above

PLAUSIBLE:

Part 1 is plausible if the applicant concludes that the 2177 PSIG block applies to both the Spray Valves and to 1NC-34A (block closed at 2177
PSIG decreasing).

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because a malfunction has occurred on the Pressurizer Pressure Master Controller and the applicant must determine the
effect on the Pressurizer Pressure Control System.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step. The applicant must first analyze the given conditions and
then determine based on system knowledge that INC-34A and the Spray Valves have an OPEN signal and that the other PORVs do not have an
OPEN signal.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2016 CNS NRC (Bank 6310)
Development References Student References Provided
Lesson Plan PS-IPE (Pzr Pressure Control), Rev 07

APE027 AK2.03 - Pressurizer Pressure Control System (PZR PCS) Malfunction
Knowledge of the interrelations between the Pressurizer Pressure Control Malfunctions and the following: (CFR 41.7 / 45.7)
Controllers and pOSItiONers ...........coceeverveeeeeerenennens

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 11/20/2018
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WEI12 EKI1.1 - Uncontrolled Depressurization of all Steam Generators

Knowledge of the operational implications of the following concepts as they apply to the (Uncontrolled Depressurization of all Steam
Generators)
(CFR: 41.8/41.10/45.3)

Components, capacity, and function of emergency systems.

Given the following on Unit 1:

e Reactor trip from 100% power has occurred

e Crew is implementing EP/1/A/5000/ECA-2.1 (UNCONTROLLED
DEPRESSURIZATION OF ALL STEAM GENERATORS)

e Containment pressure peaked at 3.1 PSIG and is currently 2.7 PSIG

e All S/G N/R levels are 4%

e CA flow to each S/G was throttled to 110 GPM in E-0

Based on the conditions above,
1) A RED path on the Heat Sink Critical Safety Function exist.

2) and in accordance with ECA-2.1, minimum feed flow must be maintained to any
S/G with a N/R level less than a MAXIMUM of

Which ONE (1) of the following completes the statements above?

A. 1. does NOT
2. 11%

B. 1. does NOT

2. 32%
C. 1. does
2. 11%
D. 1. does
2. 32%
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General Discussion

CA flow to each S/G will be maintained greater than 25 GPM due to the cooldown in the previous hour being less than 100 degrees F/hour.
With CA flows at 110 GPM to each S/G (440 GPM total) and with all S/G N/R levels being < 11%, the conditions for a RED path on the Heat
Sink CSFST is met. FR-H.1 will be entered, but it will immediately direct the crew to "Return to procedure and step in effect" due to the CA
flows being < 450 GPM due to operator action.

ECA-2.1 will require that CA flow be maintained at a minimum of 25 gpm to any S/G with N/R levels < 11% (32%).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because CA flow is still being maintained to all S/Gs at a total of 440 GPM. Applicants may conclude incorrectly the total CA
flow necessary to keep the Heat Sink CSF from turning red.

Part 2 is plausible because 11% is the ECA-2.1 required S/G level and the required level for maintaining a heat sink if containment pressure
hadn't exceeded the limit for ACC values.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because CA flow is still being maintained to all S/Gs at a total of 440 GPM. Applicants may conclude incorrectly the total CA

flow necessary to keep the Heat Sink CSF from turning red.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because 11% is the ECA-2.1 required S/G level and the required level for maintaining a heat sink if containment pressure
hadn't exceeded the limit for ACC values.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because applicants demonstrate knowledge of the operational implications of having CA flow rate throttled as required by
ECA-2.1 (Uncontrolled Depressurization of All S/Gs).

Basis for Hi Cog

This question is higher cognitive because it requires more than one mental step.
The applicants must first analyze conditions in the stem to determine if CA flow requirements are being met to satisfy the Heat Sink CSFST and
then recall that containment pressure has exceeded ACC values and are applicable.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2016 CNS NRC (Bank 6322)
Development References Student References Provided
F-0,Rev 6
ECA-2.1 (Uncontrolled Depressurization of All S/Gs), Rev 22

WEI12 EKI1.1 - Uncontrolled Depressurization of all Steam Generators
Knowledge of the operational implications of the following concepts as they apply to the (Uncontrolled Depressurization of all Steam
Generators)
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(CFR: 41.8/41.10/45.3)
Components, capacity, and function of emergency systems.

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 49

APE054 AAI1.04 - Loss of Main Feedwater (MFW)
Ability to operate and / or monitor the following as they apply to the Loss of Main Feedwater (MFW):(CFR 41.7 / 45.5/ 45.6)

HPI, under total feedwater loss conditions ...........c..cccueenne.

Given the following on Unit 1:

e The crew has entered FR-H.1 (Response to Loss of Secondary Heat Sink)
e Trend of parameters are as follows:

Time 1400 1410 1420 1430

S/G 1A WR [%)] 43 37 30 26
S/G 1B WR [%)] 41 32 25 20
S/G 1C WR [%] 42 34 29 25
S/G 1D WR [%] 40 33 26 21
Total feed flow [GPM] 0 0 0 0
Cont press [PSIG] 0.75 2.1 3.2 2.8

1) Based on the conditions above, the EARLIEST time that the crew would be
required to initiate NC system Feed and Bleed is

2) To establish adequate heat removal during feed and bleed, the MINIMUM number
of Pzr PORVS that must be OPENED is :

Which ONE (1) of the following completes the statements above?

A. 1. 1420
2. one
B. 1. 1420
2. two
C. 1. 1430
2. one
D. 1. 1430
2. two
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General Discussion

Per FR-H.1, Feed and Bleed criteria is S/G WR levels in at least three S/Gs less than 24% (36% ACC). At time 1420, S/G WR levels are above
those required for Feed and Bleed based on normal conditions in Containment. However, Containment pressure has increased above 3 PSIG
requiring the use of adverse numbers (36%). Since all S/Gs are less than 36% WR level, initiation of Feed and Bleed is required.

Per FR-H.1, two PZR PORVs are opened to establish an NC system bleed path for heat removal.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because minimum heat removal requirements can be met with one PORV provided the head vents are also opened.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible (and would be correct) if ACC values are not applied. S/G WR levels meet the criteria for Feed and Bleed without adverse

conditions.

Part 2 is plausible because minimum heat removal requirements can be met with one PORV provided the head vents are also opened.

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible (and would be correct) if ACC values are not applied. S/G WR levels meet the criteria for Feed and Bleed without adverse

conditions.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant is provided with multiple sets of plant conditions (Monitor) and must apply the criteria for feed and
bleed initiation (SI under normal and adverse conditions) for a loss of feedwater event. Applicant must also recall the criteria for meeting
adequate heat removal (Operation of Pzr PORVs).

Basis for Hi Cog

This is a higher cognitive level question because there is more than one mental step involved, First, the applicant must analyze multiple sets of
indications and apply adverse Containment condition numbers to determine when Feed and Bleed is required. Next, the applicant must recall
from memory correct operation of the Pzr PORVs.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2009 MNS NRC Q11 (Bank 3050)
Development References Student References Provided
EP-FR-H.1, (Loss of Heat Sink), Rev. 21

APE054 AAI1.04 - Loss of Main Feedwater (MFW)
Ability to operate and / or monitor the following as they apply to the Loss of Main Feedwater (MFW):(CFR 41.7 / 45.5/ 45.6)
HPI, under total feedwater loss conditions .................c.......
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 50

APE056 AK3.01 - Loss of Offsite Power
Knowledge of the reasons for the following responses as they apply to the Loss of Offsite Power: (CFR 41.5,41.10/45.6 / 45.13)
Order and time to initiation of power for the load SEQUENCET .......coceeverveeriirenienenicieniceeeee

Given the following on Unit 1:
e The unitis in Mode 5 with both trains of ND in operation
Subsequently,

e A loss of off-site power occurs

1) Based on the conditions above the ND pumps start automatically after
20 seconds.
2) The reason for this configuration is that the sequencer will enter mode

due to the LOOP.

Which ONE (1) of the following completes the statements above?

A. 1. will
2. Priority
B. 1. will

2. Secondary

C. 1. will NOT
2. Priority

D. 1. will NOT
2. Secondary
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General Discussion

The ND pumps are not a blackout load and would normally not need to be started. In this case with both pumps in operation in Mode 5 prior to
the LOOP the operators will need to restart the pumps for decay heat removal but this would be done manually per AP-7.

The Priority Mode of operation is actuated by a Safety Injection signal from the SSPS. When Safety Injection is actuated, the signal seals in and
sequencing begins immediately.

The Secondary Mode of operation is actuated by a 2/3 phase Loss of Voltage (LOV) on the 4160 Volt Essential Bus.

During an SI the ND pumps are restarted after 20 seconds.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBILITY:
Part 1 is plausible if the applicants conclude the sequencer will restart the pumps because they were running prior to the LOOP for decay heat
removal.

Part 2 is plausible because safety injection and black out are the two signals that will start the sequencer operation and determine which mode
(Priority -SI, Secondary-Black out) the sequencer operates in.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBILITY:
Part 1 is plausible if the applicants conclude the sequencer will restart the pumps because they were running prior to the LOOP for decay heat

removal.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBILITY:
Part 1 is correct.

Part 2 is plausible because safety injection and black out are the two signals that will start the sequencer operation and determine which mode
(Priority -SI, Secondary-Black out) the sequencer operates in.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the knowledge of "why" a specific load (ND pumps) is/is not being sequenced on due to
the mode of operation of the sequencer as a result of plant events.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2011 MNS Audit Q49 (Bank 3163)
Development References Student References Provided
Lesson Plan OP-MC-DG-EQB, Diesel Generator Load Sequencer

APE056 AK3.01 - Loss of Offsite Power
Knowledge of the reasons for the following responses as they apply to the Loss of Offsite Power: (CFR 41.5,41.10/45.6 / 45.13)
Order and time to initiation of power for the load SEQUENCEr ........c.cccovivirieniecieinecinircnenees
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APEO057 AA2.18 - Loss of Vital AC Electrical Instrument Bus
Ability to determine and interpret the following as they apply to the Loss of Vital AC Instrument Bus: (CFR: 43.5/45.13)
The indicator, valve, breaker, or damper position which will occur on a 10ss of POWer .......cccccoceevevcevicneenicnnen.

Given the following:
e Aloss of 2EKVD has occurred
e The crew has implemented AP-15 (LOSS OF VITAL OR AUX CONTROL
POWER)

In accordance with AP-15,

1) when checking Vital AC panelboards ENERGIZED, the crew will
check .

2) Annunciator 2AD-2/F-1 (SSPS TRN B GENERAL WARNING) be
LIT.

Which ONE (1) of the following completes the statements above?

A. 1. bottom row of status lights - NORMAL

2. will

B. 1. switch indication on any pump powered from 2ETB - DARK
2. will

C. 1. bottom row of status lights - NORMAL
2. will NOT

D. 1. switch indication on any pump powered from 2ETB - DARK
2. willNOT
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General Discussion

TIAW AP-15, Check all vital AC panelboards energized as follows:
For 2EKVA: Top row of channel status lights -NORMAL

For 2EKVB: Second row of channel status lights -NORMAL

For 2EKVC: Third row of channel status lights -NORMAL

For 2EKVD:Bottom row of channel status lights -NORMAL

Check the following Vital DC panelboards energized as follows:
For 2EVDD:Switch indication on any pump powered from 2ETB - LIT.

IAW AP-15 , Enclosure 16 (2EKVD load list), SSPS Train B Output Slave Relays will lose ability to generate any Train B ESF or RPS
actuations (Train B General Warning).
IAW AP-15 , Enclosure 13 (2EKVA load list), SSPS Train A Output Slave Relays will lose ability to generate any Train A ESF or RPS
actuations (Train A General Warning).

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this is the correct action for checking whether 2EVDD is energized.

Part 2 correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the applicant may conclude due to normal convention (2EKV A powers train A and 2EKVB powers Train B).
2EKVD is the power supply to Train B, and therefore would cause the annunciator to be lit.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this is the correct action for checking whether 2EVDD is energized.

Part 2 is plausible because the applicant may conclude due to normal convention (2EKV A powers train A and 2EKVB powers Train B).
2EKVD is the power supply to Train B, and therefore would cause the annunciator to be lit.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate the ability to determine the indications (status lights and SI RESET lights) that
would result from losing a vital bus.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2018 MNS NRC Q53 (Bank 7451)
Development References Student References Provided
AP-15 (Loss of Vital or Aux Control Power), Rev 22

APEQ057 AA2.18 - Loss of Vital AC Electrical Instrument Bus
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Ability to determine and interpret the following as they apply to the Loss of Vital AC Instrument Bus: (CFR: 43.5/ 45.13)
The indicator, valve, breaker, or damper position which will occur on a loss Of POWET .......ccccceveeveeveininncncenne.

Remarks/Status
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APE062 AA1.07 - Loss of Nuclear Service Water
Ability to operate and / or monitor the following as they apply to the Loss of Nuclear Service Water (SWS): (CFR 41.7 /45.5/45.6)
Flow rates to the components and systems that are serviced by the SWS; interactions among the components

Given the following on Unit 1:

e Unitis at 75% RTP
e [A[ Train in service

Subsequently,

e Aloss of 1A RN pump occurs

e The crew implements AP/20 (LOSS OF RN, CASE I, LOSS OF OPERATING
RN TRAIN)

e 1B RN Pump has been started

In accordance with AP-20, (1) ___ will be used to establish the desired flow rate
while maintaining 1B RN pump flow less than a MAXIMUM of __ (2)__ GPM.

Which ONE (1) of the following completes the statement above?

LEGEND:

e 1RN-187B (B KC HX INLET ISOLATION)
e 1RN-190B (RN to B KC HX CONTROL)

A. 1. 1RN-187B
2. 16,000

B. 1. 1RN-187B
2. 14,000

C. 1. 1RN-190B
2. 16,000

D. 1. 1RN-190B
2. 14,000
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General Discussion

TIAW AP-20, after 1B RN pump has been started, check that 1B RN pump is running and flow is less than 14,000 gpm. If not, lower RN flow
below the limit using 1RN-190B.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 1RN-187B (KC Hx Inlet Isol) has been modified to be in a "throttled" position when indicating full open. The valves

are "throttled" to maintain flow upon receiving a safety signal.

Part 2 is plausible because 16,000 gpm is the high limit for annunciator alarm 1AD-12/E3 (B RN Pump Abnormal Flow)

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 1RN-187B (KC Hx Inlet Isol) has been modified to be in a "throttled" position when indicating full open. The valves

are "throttled" to maintain flow upon receiving a safety signal.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because 16,000 gpm is the high limit for annunciator alarm 1AD-12/E3 (B RN Pump Abnormal Flow)

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to operate the RN system and control flow to RN cooled components, without
exceeding flow limits, following a loss of the operating RN pump (Loss of RN).

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2007 MNS NRC Q53 (Bank 3574)
Development References Student References Provided

AP-20 (Loss of RN, Case 1, Loss of Operating RN Train), Rev 38

PSS-RN (Nuclear Service Water) Lesson plan, Rev 56

APE062 AA1.07 - Loss of Nuclear Service Water
Ability to operate and / or monitor the following as they apply to the Loss of Nuclear Service Water (SWS): (CFR 41.7 / 45.5 / 45.6)
Flow rates to the components and systems that are serviced by the SWS; interactions among the components ..........cc.ccceceeerennenne.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 11/27/2018
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APEOQ65 2.1.25 - Loss of Instrument Air
APE065 GENERIC
Ability to interpret reference materials, such as graphs, curves, tables, etc. (CFR: 41.10/43.5/45.12)

C

Given the following:

e A complete loss of Instrument Air has occurred.
e AP-22, Enclosure 18 for Unit 1 and Enclosure 13 for Unit 2, RN Strainer
Surveillance During Loss of VI, has been implemented.

The following readings were obtained from the OAC:

TIME 1RN-21A 1RN-25B 2BN-21A 2RN-25B
Accumulator Accumulator Accumulator Accumulator
Pressure (OAC | Pressure (OAC | Pressure (OAC | Pressure (OAC
Point Point Point Point
M1A0000) M1A0006) M2A0000) M2A0006)
0100 332.6 PSIG 332.9 PSIG 323.4 PSIG 344.4 PSIG
0700 327.6 PSIG 324.9 PSIG 308.4 PSIG 295.4 PSIG
1300 322.6 PSIG 316.9 PSIG 293.4 PSIG 204.4 PSIG

Based on the above readings,

1) ALL Unit 1 and Unit 2 RN strainers
backwash.

required to be placed in

2) Strainers must be placed in backwash no later than time

Which ONE (1) of the following completes the statements above?

REFERENCE PROVIDED

A. 1. are
2. 1500

B. 1. are
2. 1700

C. 1. are NOT
2. 1500

D. 1. are NOT
2. 1700
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General Discussion

When a Loss of VI occurs both Units will enter AP-22. After 6 hours has elapsed, the RN Surveillance During a Loss of VI enclosures will be
implemented on both units. The ROs will monitor accumulator pressures on the OAC. When 1 out of the 2 accumulator pressures is below 294
psig, then the affected unit will have both strainers placed in backwash. A time limit is implemented depending on a range below 294 psig. With
2RN-25B Accumulator Pressure at 204.4 psig the time limit will be 2 hours since pressure is lower than the 4 hour band lower limit of 206 psig.

Answer A Discussion

INCORRECT: See Explanation above
Plausibility:
Part 1 is plausible if the applicant determines that with VI being shared for both units, and any accumulator less than 294 psig, then all strainers

must be placed in backwash.

Part 2 is correct.

Answer B Discussion

INCORRECT: See Explanation above

Plausibility:
Part 1 is plausible if the applicant determines that with VI being shared for both units, and any accumulator less than 294 psig, then all strainers
must be placed in backwash.

Part 2 is plausible because the pressure for 2RN-21A accumulator is in the range that would require action within 4 hours (1700). The applicant
may fail to recognize the 2RN-25B accumulator pressure requires action in 2 hours.

Answer C Discussion

CORRECT: See Explanation above

Answer D Discussion

INCORRECT: See Explanation above

Plausibility:
Part 1 is correct.

Part 2 is plausible because the pressure for 2RN-21A accumulator is in the range that would require action within 4 hours (1700). The applicant
may fail to recognize the 2RN-25B accumulator pressure requires action in 2 hours.

Basis for meeting the KA

The K/A is matched because the applicant has to interpret a time limit based on a table in the AP-22 (Loss of VI) procedure.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to evaluate required actions from the procedure and tables given a set of plant
conditions.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
AP/1/A/5500/22, LOSS OF VI Copy of AP-22 Enclosure 18 (Unit 1) and Enclosure
AP/2/A/5000/22, LOSS OF VI 13 (Unit 2)

APEQ65 2.1.25 - Loss of Instrument Air
APE(065 GENERIC
Ability to interpret reference materials, such as graphs, curves, tables, etc. (CFR: 41.10/43.5/45.12)

Remarks/Status
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WEO04 EK1.1 - LOCA Outside Containment
Knowledge of the operational implications of the following concepts as they apply to the (LOCA Outside Containment)
(CFR: 41.8/41.10, 45.3)

Components, capacity, and function of emergency systems.

Given the following on Unit 2:

e The crew has implemented ECA-1.2 (LOCA OUTSIDE CONTAINMENT)
e U2 FWST level is slowly lowering
e NC system pressure is 1600 PSIG and slowly lowering

In accordance with ECA-1.2,
1) the crew will FIRST stop and isolate the pumps from the FWST.

2) the overall mitigation strategy includes cooldown and depressurization of the
NCS to allow the

Which ONE (1) of the following completes the statements above?

A. 1. ND
2. ND isolation valves (2NI-173A and 2NI-178B) to be closed

B. 1. ND
2. Cold Leg Accumulators to inject

C. 1. NI
2. ND isolation valves (2NI-173A and 2NI-178B) to be closed

D. 1. NI
2. Cold Leg Accumulators to inject
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General Discussion

The first Major action in ECA-1.2 is to stop and isolate ND pumps from FWST.

One consideration during a LOCA outside of containment is to maintain FWST inventory (since there is no inventory entering the containment
sump). The EP Background Document for ECA-1.2 states that operators need to take actions to isolate any potential leak paths and loss of
inventory from the FWST. Stopping the associated ND Pump when closing the suction valve from the FWST is done to preserve the ND Pump
from running with no suction.

There are two time critical actions in this EP to ensure core cooling:
1. Isolate ND suction from FWST to stop rapid depletion of FWST.
2. Stop break flow from NC to ND break after NC cooldown and depressurization by fully closing NI-173A and NI-178B.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because if the ND leak cannot be isolated before depleting the FWST, a transition to ECA-1.1 (Loss of ECR) would occur,
and then the NCS is depressurized to allow CLA injection.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the high pressure injection lines (NI) will be checked later in ECA-1.2 to attempt to identify and isolate the leak.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the high pressure injection lines (NI) will be checked later in ECA-1.2 to attempt to identify and isolate the leak.

Part 2 is plausible because if the ND leak cannot be isolated before depleting the FWST, a transition to ECA-1.1 (Loss of ECR) would occur,
and then the NCS is depressurized to allow CLA injection.

Basis for meeting the KA

The K/A is matched because the applicant must understand how the components of the RHR and Safety Injection system interface with each
other (valves, tanks, and pumps), and the implications of these relationships in assessing whether to isolate the ISLOCA or the FWST first. Also
the applicant is tested on the function of the FWST by knowing where in the system this tank is located, and how it interfaces with other
components of the emergency systems.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2015 MNS NRC Q54 (Bank 7553)
Development References Student References Provided
ECA-1.2 (LOCA Outside Containment)
Rev 6
ECA-1.2 Bckgd doc Rev 31
LEARNING OBJECTIVES:
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(OP-MC-EP-E1 Objective 3 |
WE04 EKI1.1 - LOCA Outside Containment

Knowledge of the operational implications of the following concepts as they apply to the (LOCA Outside Containment)
(CFR: 41.8/41.10,45.3)

Components, capacity, and function of emergency systems.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "A". SLM 11/27/2018
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WEI11 EK2.2 - Loss of Emergency Coolant Recirculation

Knowledge of the interrelations between the (Loss of Emergency

Coolant Recirculation) and the following:

(CFR: 41.7/45.7)

Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.

Given the following on Unit 1:

e A Large Break LOCA has occurred inside Containment

e A and B ND pumps are NOT available

e The Control room crew has implemented ECA-1.1 (LOSS OF EMERGENCY
COOLANT RECIRC) but, NO actions have been taken

e Containment pressure is 8 PSIG and slowly rising

e FWST level is 105 inches and lowering

1) When the FWST Level LO setpoint is reached, 1NI-184B (1B ND PUMP SUCTION
FROM CONT SUMP ISOL) AND 1NI-185A (1A ND PUMP SUCTIONFROM CONT
SUMP ISOL) automatically OPEN.

2) Per ECA-1.1 Foldout Page, when FWST level decreases to less than a MAXIMUM
of inches ALL ECCS pumps must be secured.

Which ONE (1) of the following completes the statements above?

A. 1. will
2. 95

B. 1. will NOT
2. 95

C. 1. will
2. 20

D. 1. will NOT
2. 20
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General Discussion

There are five levels which are important to proper FWST operation:

- Low-Low 20"
- Low 95"
- Pre-Low Level 135"

- Makeup 475"
- High 483"
- Overflow 484"

The Low and Low-Low levels are used for post accident monitoring. Redundant annunciators alarm at each point. Valves NI-184B and NI-
185A automatically open at the Low level setpoint.

Valves NI-184B and NI-185A are part of the ECCS System. They are controlled from the Control Room and are normally closed. These valves
automatically open on a 2/3 low level in conjunction with a Safety Injection Signal.

IF FWST level goes below "FWST LEVEL LO-LO" alarm setpoint (20 inches), THEN stop all pumps taking suction from the FWST.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible since 95 inches is the setpoint for FWST Level Low.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible since all other actions to align to the Reactor bldg. sump are not performed until after the FWST reaches the Low-Low
setpoint. However, automatic opening of the Reactor bldg. sump valves occurs at the FWST Low level setpoint.

Part 2 is plausible since 95 inches is the setpoint for FWST Level Low.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible since all other actions to align to the Reactor bldg. sump are not performed until after the FWST reaches the Low-Low

setpoint. However, automatic opening of the Reactor bldg. sump valves occurs at the FWST Low level setpoint.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant is required to know the interrelations between the Loss of Emergency Coolant Recirculation and the
facilities decay heat removal systems.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source

RO Memory BANK 2016 MNS NRC Q56 (Bank 7555)

Wednesday, October 30, 2019 Page 161 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 55 = s

Development References Student References Provided

ECA-1.1 (Loss of Emergency Coolant Recirc) Rev. 17
Lesson Plan PS-ND (Residual Heat Removal) Rev. 53

WEI11 EK2.2 - Loss of Emergency Coolant Recirculation

Knowledge of the interrelations between the (Loss of Emergency

Coolant Recirculation) and the following:

(CFR: 41.7/45.7)

Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 11/28/2018
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WEO5 EK2.2 - Loss of Secondary Heat Sink

Knowledge of the interrelations between the (Loss of Secondary Heat Sink) and the following:
(CFR: 41.7/45.7)

Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.

Given the following on Unit 1:

e A Reactor trip and Safety Injection have occurred
e Containment pressure peaked at 2.7 PSIG and is slowly lowering

e The crew has implemented EP/1/A/5000/FR-H.1 (RESPONSE TO LOSS OF
SECONDARY HEAT SINK)

e All attempts to restore CA flow have been unsuccessful
Based on the conditions above and in accordance with FR-H.1:

1) The NEXT source of feed water ATTEMPTED for restoration of flow to the S/Gs
is through the CM/CF system using pump(s).

2) All NC pumps required to be stopped.

Which ONE (1) of the following completes the statements above?

A. 1. either Main Feed Water
2. are

B. 1. either Main Feed Water
2. are NOT

C. 1. Hotwell and Booster
2. are

D. 1. Hotwell and Booster
2. are NOT
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General Discussion

If CA flow is not available, FR-H.1 will first attempt to place MFPs in service followed by a depressurization and attempts to feed from the
Howell and Booster pumps.

Auxiliary feedwater flow restoration is attempted first and, if unsuccessful, NC pumps are tripped to extend the available time to establish feed
flow from the main feedwater and condensate systems.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because FR-H.1 does not require all NCPs to be stopped if CA is available. Also plausible because many other procedures in
the emergency network require forced circulation as the preferred method for heat removal.

Answer C Discussion

INCORRECT. See explanation above.
PLAUSIBLE:
Part 1 is plausible because the Hotwell and Booster pumps could be used if S/Gs were first depressurized and are an option specified in FR-H.1

(following attempts to place MFPs in service)

Part 2 is correct.

Answer D Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is plausible because the Hotwell and Booster pumps could be used if S/Gs were first depressurized and are an option specified in FR-H.1
(following attempts to place MFPs in service)

Part 2 is plausible because FR-H.1 does not require all NCPs to be stopped if CA is available. Also plausible because many other procedures in
the emergency network require forced circulation as the preferred method for heat removal.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate knowledge (i.e. strategy after Bleed and feed initiation) of the interrelations
between the (Loss of Secondary Heat Sink) and the Facility's heat removal systems, including primary coolant (NC), emergency coolant (CA),
the decay heat removal systems, and relations between the proper operation of these systems to the operation of the facility (i.e. CF, CM and the
operation of the NCPs for heat removal).

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2015 CNS NRC (Bank 6619)
Development References Student References Provided

EP-FRH (FR-H Lesson Plan), Rev. 16

WEO5 EK2.2 - Loss of Secondary Heat Sink

Knowledge of the interrelations between the (Loss of Secondary Heat Sink) and the following:
(CFR: 41.7/45.7)
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Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and relations between the
proper operation of these systems to the operation of the facility.

Remarks/Status
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APEQ036 AA1.03 - Fuel Handling Incidents
Ability to operate and / or monitor the following as they apply to the Fuel Handling Incidents: (CFR 41.7 / 45.5 / 45.6)
Reactor building containment evacuation alarm enable switch ...........

Given the following on Unit 1:

e Unit is currently refueling
e The refueling crew is lowering an irradiated fuel assembly into the core

Subsequently,

The assembly drops completely into the core

Gas bubbles are observed originating from the dropped assembly
1EMF-39 (CONTAINMENT GAS HI RAD) is in Trip 1 alarm

NO other annunciators have been received

The crew has implemented AP/1/A/5500/025 (SPENT FUEL DAMAGE)

1) Based on the conditions above, the Containment Evacuation Alarm
require manual actuation.

2) AP-25 direct VP to be manually secured.

Which ONE (1) of the following completes the statements above?

A. 1. will NOT
2. does

B. 1. will NOT

2. does NOT
C. 1. will

2. does
D. 1. will

2. does NOT
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General Discussion

A Trip 2 high radiation alarm on EMF-38(L), EMF-40(L), or EMF-39(L) channels will stop the CFAES pumps and the Incore Sump pump.
Also, trip 2 will initiate a Containment Ventilation isolation signal (SH) through the Solid State Protection System. This SH signal will: Secure
VQ and Secure VP

A high alarm on the EMF-39(L) (gaseous) channel will also sound the Containment Evacuation Alarm unless both source range high flux trips
are blocked.

AP-25 step 5 directs the crew to remove VP from service PER
Enclosure 2 (Securing VP).

Answer A Discussion

INCORRECT. See explanation above.
PLAUSIBLE:
Part 1 is plausible because a Trip 2 on EMF 39 would sound the containment evacuation alarm. Also plausible because there are EMFs with

comp actions associated with Trip 1 alarms (EMF-36 HH).

Part 2 is correct.

Answer B Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is plausible because a Trip 2 on EMF 39 would sound the containment evacuation alarm. Also plausible because there are EMFs with
comp actions associated with Trip 1 alarms (EMF-36 HH).

Part 2 is plausible because VP would already be secured by the Sh signal generated if EMF 38, 39 or 40 is in trip 2 (entry conditions for AP-25).

Answer C Discussion

CORRECT. See explanation above.

Answer D Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because VP would already be secured by the Sh signal generated if EMF 38, 39 or 40 is in trip 2 (entry conditions for AP-25).

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to monitor plant rad monitors and then manually actuate (operate) the
containment evacuation alarm switch when given a fuel handling incident.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to evaluate plant conditions, recall a setpoint, then determine if an automatic
action has occurred.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2017 CNS NRC (Bank 7116)
Development References Student References Provided
AP-25 (Spent Fuel Damage), Rev 8
WE-EMF (Radiation Monitoring) lesson plan Rev 41

APEQ036 AA1.03 - Fuel Handling Incidents
Ability to operate and / or monitor the following as they apply to the Fuel Handling Incidents: (CFR 41.7 / 45.5/ 45.6)
Reactor building containment evacuation alarm enable switch ...........
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APE037 AA2.12 - Steam Generator (S/G) Tube Leak
Ability to determine and interpret the following as they apply to the Steam Generator Tube Leak: (CFR: 43.5 / 45.13)
Flow rate of leak ...........cccoooviiiiiiiiiniiiins

Given the following on Unit 2:

e Theunitis at 75% RTP

e 2EMF-33 (CONDENSER AIR EJECTOR EXHAUST) is in Trip 2 alarm

e 2EMF-73 (S/G C LEAKAGE) is in Trip 2 alarm

e The crew has implemented AP-10 (NC SYSTEM LEAKAGE), Case 1 (S/G
TUBE LEAKAGE)

e Pressurizer level has been stabilized

e Letdown flow is 75 GPM

e Charging flow is 125 GPM

1) Based on the above conditions, the estimated leak rate is GPM.

2) In accordance with AP-10, the MAXIMUM allowed charging flow to stabilize
Pressurizer level is GPM.

Which ONE (1) of the following completes the statements above?

A. 1. 50
2. 155
B 1. 50
2. 200
C 1. 38
2. 155
D 1. 38
2. 200

Wednesday, October 30, 2019 Page 169 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 58

General Discussion

The estimated leak rate is 125 gpm (Charging flow) - [75 gpm (Letdown flow) + 12 gpm (Seal return)],which equals 38 gpm.

Charging is increased and letdown is reduced as necessary to maintain Pzr level. A maximum flowrate of 232 GPM charging is allowable. This
will ensure there is not excessive Regen HX tube vibration. Note this is assuming 32 GPM going to the seals, which will limit the flow through
the Regen HX to 200 GPM during transient/accident operation (PIP M-03-05739). The control board gauge for "Charging Flow" reads from O -
200 GPM. In order to maintain charging flow on scale, the step provides guidance to maintain charging flow less than 200 GPM. This is well
below the maximum allowable flowrate of 232 GPM. It should be noted here that the maximum flowrate allowed through the Regen HX during
Normal/Start Up/Shut Down operation is 155 GPM.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 50 gpm will be calculated as the leak rate if the applicant only subtracts letdown flow from charging flow and fails to

include seal return in their calculation.

Part 2 is plausible because the maximum flowrate allowed through the Regen HX during Normal/Start Up/Shut Down operation is 155 GPM.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 50 gpm will be calculated as the leak rate if the applicant only subtracts letdown flow from charging flow and fails to

include seal return in their calculation.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the maximum flowrate allowed through the Regen HX during Normal/Start Up/Shut Down operation is 155 GPM.
INCORRECT: See explanation above.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant is required to monitor charging flow and letdown flow during a S/G tube leakage event and use this
data to determine leak rate.

Basis for Hi Cog

This is a higher cognitive level question because the applicant must perform a level of analysis concerning the given indications and then
perform a calculation (solve a problem) to determine leak rate.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2014 MNS NRC Q59 (Bank 5880)
Development References Student References Provided
AP-10 (NC Leakage within the Capacity of Both NV Pumps) Bckgd Doc, Rev 12
PS-NV (Chemical and Volume Control) Lesson Plan Rev 14A

APE037 AA2.12 - Steam Generator (S/G) Tube Leak
Ability to determine and interpret the following as they apply to the Steam Generator Tube Leak: (CFR: 43.5 / 45.13)
Flow rate of leak ...........ccocooiiiiiiiniinics
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D

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 12/03/2018
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APEQ003 AK1.01 - Dropped Control Rod

Knowledge of the operational implications of the following concepts as they apply to Dropped Control Rod: (CFR 41.8 /41.10/45.3)
Reason for turbine following reactor on dropped rod event

Given the following Unit 1 initial conditions:

Unit is at 40% RTP and stable

Rod Control is in automatic

The MW feedback loop is OUT of service
NC T-Avg is 567 °F

Subsequently,
e Control Bank DI Rod M-12 drops fully into the core

e the crew has implemented AP-14 (ROD CONTROL MALFUNCTION)
e NC T-Avgis 563°F

1) Based on the conditions above, Turbine power stabilize at a lower value.

2) Based on the conditions above and in accordance with AP-14, the FIRST action the
crew will be required to perform to restore T-Avg to T-Ref is

Which ONE (1) of the following completes the statements above?

A. 1. will
2. adjust turbine load

B. 1. will
2. move control rods in manual

C. 1. will NOT
2. adjust turbine load

D. 1. will NOT
2. move control rods in manual
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General Discussion

The MW IN/MW OUT pushbutton is an alternate action push-button that when depressed places the megawatt feedback loop in or out of
service. The MW loop is [in servicel when the pushbutton is lit. Taking the MW feedback loop in and out of service is a bumpless transfer to
ensure no control valve movement. The MW feedback signal is derived from the output of the Main Generator and is fed into the EHC. This
feedback signal is compared to the desired MW output and is used to fine tune the EHC, which will adjust Governor Valve position to obtain the
desired megawatt, output.

Per AP-14 background document,
A dropped rod has the potential to cause a substantial NC cooldown; so a step in the RNO instructs the operator to lower turbine load as
necessary to restore NC temperature. It is not desirable to move control rods to adjust temperature until the rod control problem has been
properly identified and evaluated.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because after I&E determines cause of dropped rod, rod movement in manual could be allowed and would be the preferred
method for temperature control.

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because MW control and Speed control are the inputs used for the Load Control function. When the Speed control loops fail

or is taken out of service the governor valves will not move and turbine power will remain constant.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because MW control and Speed control are the inputs used for the Load Control function. When the Speed control loops fail
or is taken out of service the governor valves will not move and turbine power will remain constant.

Part 2 is plausible because after I&E determines cause of dropped rod, rod movement in manual could be allowed and would be the preferred
method for temperature control.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate knowledge of the operational implications (turbine performance) following a
dropped rod with the MW loop out of service.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided

GEN-EHC (Digital Electro-Hydraulic Control System) lesson plan, Rev 40
AP-14 (Rod Control Malfunction), Rev 16

AP-14 Bckgd Doc, Rev 14

APE003 AK1.01 - Dropped Control Rod
Knowledge of the operational implications of the following concepts as they apply to Dropped Control Rod: (CFR 41.8 /41.10 / 45.3)
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Reason for turbine following reactor on dropped rod event .............

Remarks/Status
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APE069 AK2.03 - Loss of Containment Integrity
Knowledge of the interrelations between the Loss of Containment Integrity and the following: (CFR 41.7 / 45.7)
Personnel access hatch and emergency access hatch ...................

Which ONE (1) of the following statements represents a loss of Containment

Integrity?

A. Submarine (Emergency Access) hatch is found open

B. Both lower personnel airlock doors closed with all seals deflated
C. Annulus doors blocked open for maintenance

D. Discovery of major divider barrier seal degradation
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General Discussion

‘One of the four Personal Airlock Door seals (two per door) is required to maintain containment integrity.

Answer A Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Plausible because this would affect divider barrier operability.

Answer B Discussion

CORRECT. See explanation above.

Answer C Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Plausible because this would affect Reactor Building operability.

Answer D Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Plausible because this would affect divider barrier operability.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge of the interrelation of the Personnel Airlock Doors (personnel
access hatch) and the Submarine Hatch (emergency access hatch) as related to a Loss of Containment Integrity.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2017 CNS NRC (Bank 7119)
Development References Student References Provided

OP/0/A/6700/006 (Personnel Airlock Operations, Rev 49

APE069 AK2.03 - Loss of Containment Integrity
Knowledge of the interrelations between the Loss of Containment Integrity and the following: (CFR 41.7 / 45.7)
Personnel access hatch and emergency access hatch ...................

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 12/03/2018
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EPEQ74 2.4.11 - Inadequate Core Cooling
EPE074 GENERIC
Knowledge of abnormal condition procedures. (CFR: 41.10/43.5/45.13)

Given the following on Unit 1:

e A LOCA has occurred

e The crew entered FR-C.1, RESPONSE TO INADEQUATE CORE COOLING
e S/G depressurization was not effective in restoring adequate core cooling

e Core Exit Thermocouples (CET) are 1200 °F and rising

Based on the above conditions and in accordance with FR-C.1,
1) the crew will

2) normal conditions for starting a NC pump required.

Which ONE (1) of the following completes the statements above?

A. 1. start NC pumps one at a time as determined by CET response
2. are

B. 1. start NC pumps one at a time as determined by CET response
2. are NOT

C. 1. start all available NC pumps to maximize forced flow
2. are

D. 1. start all available NC pumps to maximize forced flow
2. are NOT
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General Discussion

Based on the conditions presented where depressurization is not effective and CETs are greater than 1200F, the crew will need to start NC
pumps. This is done one at a time while monitoring CETs. A note in FR-C.1 states that is desired for normal conditions for starting a pump be
present but it is not required.

Answer A Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is correct.

Part 2 is plausible because the note in FR-C.1 states that normal conditions are desired and other procedures in the EP series (ES-1.2) require
normal start conditions for re-starting NCPs.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is plausible because the major action is to restart NC pumps to restore forced flow with CETs rising.

Part 2 is plausible because the note in FR-C.1 states that normal conditions are desired and other procedures in the EP series (ES-1.2) require
normal start conditions for re-starting NCPs.

Answer D Discussion

INCORRECT: See explanation above.

Plausibility:
Part 1 is plausible because the major action is to restart NC pumps to restore forced flow with CETs rising.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the question requires the applicant to have knowledge of the emergency procedure (FR-C.1). Inadequate core
cooling is addressed in the EP series at MNS, not in an AP.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2016 CNS NRC Examination (Bank 6331)
Development References Student References Provided
Lesson Plan OP-MC-EP-FRC
EP/1/A/5000/FR-C.1 Respone to Inadequate Core Cooling.

EPEQO74 2.4.11 - Inadequate Core Cooling
EPE074 GENERIC
Knowledge of abnormal condition procedures. (CFR: 41.10/43.5/ 45.13)

Remarks/Status
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WEQ02 EA2.1 - SI Termination

Ability to determine and interpret the following as they apply to the (SI Termination)
(CFR: 43.5/45.13)

Facility conditions and selection of appropriate procedures during abnormal and emergency operations.

Given the following on Unit 1:

e A Reactor Trip and Safety Injection have occurred
e The crew has implemented ES-1.1, (SAFETY INJECTION TERMINATION)

e While checking if S/I flow is required, the BOP reports Pzr level is 15% and
lowering

If Pzr level can NOT be maintained greater than a MINIMUM of (1), ES-1.1

Foldout page directs the crew to raise S/l flow, restore Pzr level AND transition to
procedure _ (2)

Which ONE (1) of the following completes the statement above?

PROCEDURE LEGEND:

E-0 (REACTOR TRIP OR SAFETY INJECTION)
E-1 (LOSS OF REACTOR OR SECONDARY COOLANT)

A. 1. 11%
2. E-1
B. 1. 11%
2. E-0
C. 1. 4%
2. E-1
D. 1. 4%
2. E-O
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General Discussion

Per ES-1.1(S/1 Termination) foldout page,

S/I Re-initiation Criteria (applies after Step 10 in body of procedure):

IF NC subcooling based on core exit T/Cs is less than 0°F OR Pzr level cannot be maintained greater than 11% (29% ACC), THEN perform the
following:

a. Raise S/I flow as necessary to restore subcooling and level:

Start one or more S/I pumps.

Realign NV S/I flow path PER EP/2/A/5000/G-1 (Generic Enclosures),

Enclosure 29 (NV Alignment to S/I Mode).

B. GO TO EP/2/A/5000/E-1 (Loss of Reactor or Secondary Coolant).

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because ES-0.1 (Rx Trip Recovery) does require initiating S/I and transitioning to E-0 at 4% Pzr level.

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 4% is used in other emergency procedures such as ES-0.1 (Rx Trip Recovery) as the Pzr level that would require S/I

initiation.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because 4% is used in other emergency procedures such as ES-0.1 (Rx Trip Recovery) as the Pzr level that would require S/I

initiation.

Part 2 is plausible because ES-0.1 (Rx Trip Recovery) does require initiating S/I and transitioning to E-O at 4% Pzr level.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to perform the required actions for specific facility conditions encountered
while performing SI Termination and select the appropriate procedure for recovery.

Basis for Hi Cog

This question is higher cognitive because the applicant must analyze the conditions in the stem and based on those conditions, determine the
required actions and correct procedure for recovery.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
ES-1.1 (S/I Termination) Rev 29
ES-0.1 (Rx Trip Recovery), Rev 46

WEO02 EA2.1 - SI Termination
Ability to determine and interpret the following as they apply to the (SI Termination)
(CFR: 43.5/45.13)
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Facility conditions and selection of appropriate procedures during abnormal and emergency operations.

Remarks/Status
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WEI16 EK3.4 - High Containment Radiation

Knowledge of the reasons for the following responses as they apply to the (High Containment Radiation)
(CFR: 41.5/41.10, 45.6,45.13)

RO or SRO function within the control room team as appropriate to the assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.

Given the following on Unit 2:

e A Large Break LOCA has occurred
e The CRS has elected to implement FR-Z.3 (RESPONSE TO HIGH
CONTAINMENT RADIATION LEVEL)
e Current Containment conditions:
o Containment Pressure - 2.5 PSIG and stable
o Containment Radiation Level - 36 R/HR and slowly rising
o Containment Sump Level - 5.5 FEET and slowly rising

Based on the conditions above,

1) FR-Z.3 direct the crew to start the Containment Aux Carbon Filter
fan.
2) FR-Z.3 require the crew to start the VE fans.

Which ONE (1) of the following completes the statements above?

A. 1. will

2. does NOT
B. 1. will

2. does

C. 1. will NOT
2. does NOT

D. 1. will NOT
2. does
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General Discussion

Per FR-Z.3, containment sump level is checked to be less than 0.5 feet prior to starting the aux carbon filter fan. If greater than 0.5 feet, the fan
will not be started.

Per FR-Z.3, The VE fans will be started if not already on (Normally auto-start at 3.0 psig in containment).

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because placing the aux carbon filter fan in service is designed to reduce the radioactivity in the containment atmosphere.

However, the unit is on the floor of containment and operation is dependent on sump level.

Part 2 is plausible because containment pressure has not reached the value where VE fans are automatically started.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because placing the aux carbon filter fan in service is designed to reduce the radioactivity in the containment atmosphere.

However, the unit is on the floor of containment and operation is dependent on sump level.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because containment pressure has not reached the value where VE fans are automatically started.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge a major action of the High Containment Radiation procedure
(knowledge of the reason is inherent to the action- submersion of the component to be started). Additionally, the applicant is required to
demonstrate knowledge of proper procedure adherence related to minimizing exposure to plant personnel when faced with a high radiation
condition inside containment.

Basis for Hi Cog

This is a higher cognitive question because the applicant must analyze and apply the conditions in the stem to determine the procedure actions
that are applicable.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided

WEI16 EK3.4 - High Containment Radiation
Knowledge of the reasons for the following responses as they apply to the (High Containment Radiation)
(CFR: 41.5/41.10, 45.6,45.13)

RO or SRO function within the control room team as appropriate to the assigned position, in such a way that procedures are adhered to and the
limitations in the facilities license and amendments are not violated.
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WEO03 EK3.1 - LOCA Cooldown and Depressurization

Knowledge of the reasons for the following responses as they apply to the (LOCA Cooldown and Depressurization)
(CFR: 41.5/41.10,45.6/45.13)

Facility operating characteristics during transient conditions, includingcoolant chemistry and the effects of temperature, pressure, and reactivity
changes and operating limitations and reasons for these operating characteristics.

Given the following on Unit 1:
e The Crew entered ES-1.2, (POST LOCA COOLDOWN AND
DEPRESSURIZATION), after a small break LOCA occurred
e Containment Pressure peaked at 3.2 PSIG and is now stable at 2.5 PSIG
Based on the condition above:
1) The operator will first use to depressurize the NC system.
2) After NC system depressurization has commenced, a rapid rise in pressurizer

level would be caused by

Which ONE (1) of the following completes the statements above?

>

. NV aux spray
2. voiding in the upper head region

B. 1. one Pzr PORV
2. voiding in the upper head region

C. 1. NV aux spray
2. increased S/l flow

D. 1. one Pzr PORV
2. increased S/l flow
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General Discussion

Above 3.0 psig in containment, operators are required to secure NC Pumps. With NC pumps off normal spray is not available.
With normal spray unavailable, ES-1.2 directs the use of one Pzr PORV to commence depressurization.

With NC pumps secured, voiding in the upper head could occur which could lead to a rapidly rising pressurizer level on commencement of the
depressurization.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because NV aux spray is a method for depressurization if the NC pumps are not running and Pzr PORVS are not effective.

Part 2 is correct.

Answer B Discussion

CORRECT: See explanation above

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because NV aux spray is a method for depressurization if the NC pumps are not running and Pzr PORVS are not effective.

Part 2 is plausible because S/I flow will increase once pressure begins to lower.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because S/I flow will increase once pressure begins to lower.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the knowledge of operating characteristics while performing a depressurization during
ES-1.2 and the reasons for those characteristics.

Basis for Hi Cog

This is a higher cognitive question because the applicant must analyze the conditions in the stem and determine the affect these conditions have
on the method of depressurization as well as operating characteristics that will be encountered during the depressurization.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension MODIFIED 2013 MNS NRC Q44 (Bank 5885)
Development References Student References Provided

WEO03 EK3.1 - LOCA Cooldown and Depressurization

Knowledge of the reasons for the following responses as they apply to the (LOCA Cooldown and Depressurization)
(CFR: 41.5/41.10,45.6/45.13)

Facility operating characteristics during transient conditions, includingcoolant chemistry and the effects of temperature, pressure, and reactivity
changes and operating limitations and reasons for these operating characteristics.
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WEQ9 EAL.3 - Natural Circulation Operations
Ability to operate and / or monitor the following as they apply to the (Natural Circulation Operations)
(CFR: 41.7/45.5/45.6)

Desired operating results during abnormal and emergency situations

Given the following on Unit 2:

e Unit tripped from 100% RTP

e A Loss of Off-Site Power (LOOP) has occurred

e One CRDM fan is running

e ES-0.2 (NATURAL CIRCULATION COOLDOWN) has been implemented
Based on the conditions above and in accordance with ES-0.2, an NC system
cooldown to cold shutdown will be performed usingthe (1) atarate NOT to
exceed _ (2)__ inan hour.

Which ONE (1) of the following completes the statement above?

A. 1. steam dumps
2. 100°F

B. 1. steam dumps
2. 70°F

C. 1. S/G PORVs
2. 100°F

D. 1. S/G PORVs
2. 70°F
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General Discussion

Per ES-0.2, to establish the cooldown of the NC system, steam should be released through the condenser steam dump valves. However, if the
main condenser is not available for steam dump, the cooldown should be established by use of the S/G PORVs, releasing steam to the
atmosphere.

A controlled NC system cooldown to cold shutdown shall be established at a maximum rate of 100 degrees F per hour with 1 or more CRDM
fans running, 70 degrees F per hour with no CRDM fans running, as measured in the cold legs, with guidance given in Enclosure 3 on
monitoring cooldown rate.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the steam dumps are the preferred method of performing the NC system cooldown in ES-0.2. In our case, the

condenser is not available, therefore the dumps cant be used.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the steam dumps are the preferred method of performing the NC system cooldown in ES-0.2. In our case, the
condenser is not available, therefore the dumps cant be used.

Part 2 is plausible because the cooldown rate would be established at 70 degrees F per hour if none of the CRDM fans had been operating.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the cooldown rate would be established at 70 degrees F per hour if none of the CRDM fans had been operating.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to operate the systems required to perform a natural circulation cooldown to
obtain the desired operating results .

Basis for Hi Cog

This is a higher cognitive question because the applicant must analyze the conditions in the stem and determine the affect these conditions have
on the ability to perform the cooldown, and the max allowed cooldown rate.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension NEW
Development References Student References Provided
EP-ES-0.2 (Natural Circulation Cooldown), Rev 16
EP-EOQ series Background Document, Rev 25

WEQ09 EAL1.3 - Natural Circulation Operations
Ability to operate and / or monitor the following as they apply to the (Natural Circulation Operations)
(CFR: 41.7/45.5/45.6)

Desired operating results during abnormal and emergency situations
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GEN2.1 2.1.15 - GENERIC - Conduct of Operations

Conduct of Operations

Knowledge of administrative requirements for temporary management directives, such as standing orders, night orders, Operations memos, etc.

In accordance with OMP 5-12 (COMMUNICATION OF DAY-TO-DAY PLANT
ISSUES),

1) Communications of detailed instructions or major guidance to the Control Room wiill
be communicated using

2) The Operations Target Contact for this type of communication is the

Which ONE (1) of the following completes the statements above?

A. 1. the Ops Work List
2. CRS

B. 1. the Ops Work List
2. SM

C. 1. Engineering Group Guidance Sheets
2. CRS

D. 1. Engineering Group Guidance Sheets
2. SM
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General Discussion

In accordance with OMP 5-12, attachment 11.4,
detailed instructions or major guidance to the control room is communicated using engineering group guidance sheets and the CRS is the Ops
target contact.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because special requests or minor guidance to Ops that will extend past a day/weekend shift is communicated using the Ops

Work List.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because special requests or minor guidance to Ops that will extend past a day/weekend shift is communicated using the Ops
Work List.

Part 2 is plausible because the SM is the contact for current plant operating issues, plant concerns, operability issues and adverse condition
monitoring and contingency planning.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the SM is the contact for current plant operating issues, plant concerns, operability issues and adverse condition
monitoring and contingency planning.

Basis for meeting the KA

‘The K/A is matched because the applicant is required to have knowledge of temporary management orders (Engineering guidance).

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
OMP 5-12 (Communication of Day-to-Day Plant Issues), Rev 32

GEN2.1 2.1.15 - GENERIC - Conduct of Operations
Conduct of Operations
Knowledge of administrative requirements for temporary management directives, such as standing orders, night orders, Operations memos, etc.

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination
GEN2.1 2.1.26 - GENERIC - Conduct of Operations

Conduct of Operations

Knowledge of industrial safety procedures (such as rotating equipment, electrical, high temperature, high pressure, caustic, chlorine, oxygen and
hydrogen). (CFR: 41.10/45.12)

QUESTION 67 A

In accordance with AD-HS-ALL-0103 (FALL PROTECTION),

1) Continuous Fall Protection (100% tie-off) is required when there is a free-fall risk of

greater than or equal to a MINIMUM of

surface.

2) A body belt
requirements.

feet above a working or walking

be used to meet Personal Fall Arrest System (PFAS)

Which ONE (1) of the following completes the statements above?

A. 1.
2.
B. 1
2.
C. 1
2.
D. 1
2.

4
can NOT

. 4

can

. 10

can NOT

. 10

can
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General Discussion

In accordance withAD-HS-ALL-0103,

The uninterrupted use of full body harness, lanyards, and appropriate anchorage systems where there is a free-fall risk of greater than or equal to
4 feet above a working or walking surface, equipment, or component requires continuous fall protection. Also known as 100% tie-off.

Body belts or positioning belts shall not be used as part of a PFAS.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because a body belt/positioning device is allowed in certain circumstances but is always used in conjunction with a PFAS (full
body harness).

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because a PFAS (full body harness) is required when erecting or disassembling scaffolding 10 feet or more from a lower

ground level.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because a PFAS (full body harness) is required when erecting or disassembling scaffolding 10 feet or more from a lower
ground level.

Part 2 is plausible because a body belt/positioning device is allowed in certain circumstances but is always used in conjunction with a PFAS (full
body harness).

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of the industrial safety requirements (specifically Fall Protection) contained in
the AD-HS-ALL-0103.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
AD-HS-ALL-0103, Fall Protection, Rev 4

GEN2.1 2.1.26 - GENERIC - Conduct of Operations
Conduct of Operations

Knowledge of industrial safety procedures (such as rotating equipment, electrical, high temperature, high pressure, caustic, chlorine, oxygen and
hydrogen). (CFR: 41.10/45.12)
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GEN2.1 2.1.44 - GENERIC - Conduct of Operations
Conduct of Operations
Knowledge of RO duties in the control room during fuel handling, such as responding to alarms from the fuel handling area, communication

with the fuel storage facility, systems operated from the control room in support of fueling operations, and supporting instrumentation. (CFR:
41.10/43.7/45.12)

Given the following on Unit 1:

e Refueling is in progress
e The VF system is in operation

Subsequently,

e HVAC Annunciator OAD-12, E/3 (1 VF FILTER FIRE) is received
e Filter temperature is 335 °F and rising

Based on the conditions above,
1) Unit 1 VF Supply Fan tripped.
2) an operator will be dispatched to
Which ONE (1) of the following completes the statements above?

A. 1. has NOT
2. manually OPEN the Mulsifyre RF isolation valve

B. 1. has NOT
2. verify automatic actuation of the Mulsifyre RF deluge system

C. 1. has
2. manually OPEN the Mulsifyre RF isolation valve

D. 1. has
2. verify automatic actuation of the Mulsifyre RF deluge system
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General Discussion

0AD-12, E/3 (1 VF FILTER FIRE) alarms at 325 F. The automatic action for this annunciator is for both 1A and 1B VF Exhaust fans to trip.
The supply fan for Unit 1 will trip based on a loss of flow sensed by a loss (tripped due to high temperature) of both exhaust fans.

The immediate actions require an operator to be dispatched to open the Aux Building Fire Protection Deluge valves as well as
unlocking/opening the Unit 1 Fuel Pool Bldg Exhaust Filter Mulsifyre RF Isolations.

Answer A Discussion

NCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the automatic action directly from filter fire condition is to trip the exhaust fans only. The supply fans will trip only

after a low flow conditon is sensed and is not a direct signal from the temperature sensor.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the automatic action directly from filter fire condition is to trip the exhaust fans only. The supply fans will trip only

after a low flow conditon is sensed and is not a direct signal from the temperature sensor.

Part 2 is plausible because numerous components in the plant that are protected by mulsifyres are actuated automatically.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because numerous components in the plant that are protected by mulsifyres are actuated automatically.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of RO duties in the control room during fuel handling such as responding to
alarms from the fuel handling area.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided

OP/0/6100/010P, Annunciator Response for HVAC Panel 0AD-12
OP-MC-FH-VF, Fuel Handling Building Ventilation System

OP-MC-SS-RFY, Fire Protection System
GEN2.1 2.1.44 - GENERIC - Conduct of Operations

Conduct of Operations

Knowledge of RO duties in the control room during fuel handling, such as responding to alarms from the fuel handling area, communication
with the fuel storage facility, systems operated from the control room in support of fueling operations, and supporting instrumentation. (CFR:
41.10/43.7/45.12)
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GEN2.2 2.2.6 - GENERIC - Equipment Control
Equipment Control
Knowledge of the process for making changes to procedures. (CFR: 41.10/43.3 /45.13)

In accordance with AD-HU-ALL-004 (PROCEDURE AND WORK INSTRUCTION USE
AND ADHERENCE),

1) if it is determined that an in progress surveillance PT can NOT be performed as
written, out of sequence step performance allowed with supervisor
approval, if taking credit for surveillance.

2) when there is a problem with the procedure or work instruction for the type of
procedure being performed (PT), a Procedure Revision Request (PRR)
required.

Which ONE (1) of the following completes the statements above?

A. 1. 1is
2. is
B 1. is
2. is NOT
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General Discussion

Per AD-HU-ALL-0004 Step 5.13.1,

Ensure all of the following criteria are met for the proposed out of sequence performance:

The technical procedure is not a required periodic test, surveillance, special test or an infrequently performed test or evolution.

The technical procedure or work instruction performance does not satisfy a technical specification requirement, is not being used as a special
test, or an infrequently performed test or evolution

The intent (method of performance, or the results) of the steps or sections does not change.

Personnel and equipment safety is not affected.

As soon as time permits, initiate a procedure revision request (PRR) or model work instruction change request.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because operations (Ops) can be performed out of sequence with appropriate documentation and supervisor approval.

Surveillance PTs can be completed out of sequence to return configuration control back to normal but credit cant be taken for the surveillance.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because operations (Ops) can be performed out of sequence with appropriate documentation and supervisor approval.
Surveillance PTs can be completed out of sequence to return configuration control back to normal but credit cant be taken for the surveillance.

Part 2 is plausible if the applicant confuses a Temporary Test (TT) procedure with a PT. Temporary Test procedures do NOT require a PRR.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicant confuses a Temporary Test (TT) procedure with a PT. Temporary Test procedures do NOT require a PRR.

Basis for meeting the KA

K/A is matched because the operator must demonstrate knowledge of the process for making changes to procedures, specifically field changes to
an in-progress procedure.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory MODIFIED 2018 MNS NRC Q70 (Bank 7468)
Development References Student References Provided
AD-HU-ALL-0004 (Procedure and Work Instruction Use and Adherence) Rev 10,
Step 5.13.1

GEN2.2 2.2.6 - GENERIC - Equipment Control
Equipment Control
Knowledge of the process for making changes to procedures. (CFR: 41.10/43.3/45.13)
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 70
GEN2.2 2.2.42 - GENERIC - Equipment Control

Equipment Control
Ability to recognize system parameters that are entry-level conditions for Technical Specifications. (CFR: 41.7/41.10/43.2/43.3/45.3)

Given the following on Unit 2:
e Unitis in Mode 3 with startup in progress
Subsequently:
e A loss of offsite power (LOOP) occurs
e The plant stabilizes with Pressurizer level stable at 90%
e Only 2ETA is powered from its Diesel Generator

LCO 3.4.9 (PRESSURIZER),

Which ONE (1) of the following completes the statement above?

A. is met

B. is NOT met, because of insufficient Pzr Heater Capacity ONLY
C. is NOT met, because Pzr level is too high ONLY

D. is NOT met, because of insufficient Pzr Heater Capacity AND

Pzr level is too high
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General Discussion

According to LCO 3.4.9, in Modes 1-3, the Pzr must be OPERABLE with water level < 92% and two groups of Pzr heaters each with a capacity
of 150 KW must be OPERABLE. While Pzr level meets the LCO criteria, the Pzr Heater capacity does not. Only two groups receive power
from safety related power supplies; Group A and Group B, which is de-energized. Based on this, there is only one group of Pzr Heaters that is
OPERABLE, and LCO 3.4.9 is NOT met.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible because the applicant may conclude that only one bank of heaters is required along with Pzr level for TS 3.4.9 to be met.

Answer B Discussion

CORRECT : See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible because the applicant may conclude that LCO 3.4.9 requires Pzr level to remain lower than 70%, (the alarm setpoint for 2AD-6, B/9
"Pzr Hi Level" alarm. This ARP refers the operators to refer to LCO 3.4.9.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible because Pzr heater capacity does not meet the LCO and the applicant may conclude that the LCO requires Pzr level to remain lower
than 70%, (the alarm setpoint for 2AD-6, B/9 "Pzr Hi Level" alarm. This ARP refers the operators to refer to LCO 3.4.9.

Basis for meeting the KA

The K/A is matched because it requires the applicant to demonstrate a knowledge of the Tech Spec 3.4.9 (Pressurizer) entry requirements.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
First, the applicant must analyze the conditions given to determine the status of the Pressurizer heaters.
Next, the applicant must recall from memory the LCO requirements for PZR heater operability from Tech Spec 3.4.9 (Pressurizer).

Finally, the applicant must associate the two pieces of information that were recalled from memory and determine by analysis the correct
response.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2016 CNS NRC (Bank 6373)
Development References Student References Provided
Tech Spec 3.4.9 (Pressurizer)

GEN2.2 2.2.42 - GENERIC - Equipment Control
Equipment Control
Ability to recognize system parameters that are entry-level conditions for Technical Specifications. (CFR: 41.7/41.10/43.2/43.3/45.3)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 12/05/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 71
GEN2.3 2.3.11 - GENERIC - Radiation Control

Radiation Control
Ability to control radiation releases. (CFR: 41.11/43.4/45.10)

Given the following on Unit 1:

¢ A liquid waste release from the Ventilation Unit Condensate Drain Tank
(VUCDT), through the NORMAL discharge path, has been initiated

1) If 1EMF-44 (CONT VENT DRN TK OUTLET) reaches Trip 2 status, will
automatically CLOSE to terminate the release.

2) Following a Trip 2 signal, the VUCDT release be re-started without
additional sampling.

Which ONE (1) of the following completes the statements above?

LEGEND:

e 1WP-35 (WMT & VUCDT TO RC CNTRL)
e 1WM-46 (OEMF-49 OUTLET HI RAD SHUTOFF ISOL)

A. 1. TWM-46
2. can

B. 1. 1WP-35
2. can

C. 1. 1WP-35
2. can NOT

D. 1. 1IWM-46
2. can NOT
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General Discussion

The WMT and the VUCDT are normally released to the RC discharge through 1WP-35 and 1WP-37. 1WP-35 (normal) and 1WM-46 (alternate)
will get a close signal if a trip 2 condition occurs on 0EMF-49 or 1/2 EMF-44. 1WM-46 is normally closed.

VUCDT and WMT releases may be reinitiated following Trip 2 signal from OEMF49 or 1(2) EMF44 up to two times.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Partl is plausible because WM-46 is a selectable discharge path for liquid waste releases and WM -46 does receive a signal to close from EMFs
44 and 49. WM-46 is not the normal alignment and the valve is a normally closed valve.

Part 2 is correct.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because liquid waste releases from other sources, such as the turbine building sumps that reach trip 2 condition will require
new sampling and new LWR paperwork prior to restart.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because WM-46 is a selectable discharge path for liquid waste releases and WM -46 does receive a signal to close from EMFs
44 and 49. WM-46 is not the normal alignment and the valve is a normally closed valve.

Part 2 is plausible because liquid waste releases from other sources, such as the turbine building sumps that reach trip 2 condition will require
new sampling and new LWR paperwork prior to restart.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to control radiation releases by knowing the effects a trip 2 has on the release
and the requirements to re-start the release.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.

First, the applicant must analyze the conditions given to determine the status of the release line-up.

Next, the applicant must recall from memory requirements to allow re-start of release from various sources.

Finally, the applicant must associate the two pieces of information that were recalled from memory and determine by analysis the correct
response.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2003 MNS Audit Q27 (Bank 3754)
Development References Student References Provided
WE-RLR (Radiological Liquid Waste Releases), Rev 23

GEN2.3 2.3.11 - GENERIC - Radiation Control
Radiation Control
Ability to control radiation releases. (CFR: 41.11/43.4/45.10)
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 72
GEN2.3 2.3.12 - GENERIC - Radiation Control

Radiation Control

Knowledge of radiological safety principles pertaining to licensed operator duties, such as containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas, aligning filters, etc. (CFR: 41.12/45.9/45.10)

Given the following:

e The NV system is being aligned for startup

The procedure in use requires independent verification of a single valve located in a
room with a general dose rate of 130 mREM/hr

Estimated time to independently verify the valve's position is 10 minutes

There are no known hot spots in the area

There is no airborne activity in this room

The room has no surface contamination areas

In accordance with AD-HU-ALL-0005 (HUMAN PERFORMANCE TOOLS), independent
verification of the valve above __ (1)___ be waived becausethe __ (2) .

Which ONE (1) of the following completes the statement above?

A. 1. can
2. general area dose rate is greater than 100 mREM/hr

B. 1. can
2. radiation exposure for a single verification would exceed the allowable limit

C. 1. can NOT
2. general area dose rate is less than 1 REM/hr

D. 1. can NOT
2. radiation exposure for a single verification is within the allowable limit
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General Discussion

Total dose for this IV would equal 21.7 mREM which exceeds the guideline in AD-HU-ALL-0005 of 10 mREM for a single verification.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible because IV may be waived if dose rates are greater than 1000 mR/hr.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible because the second part is true. However, the IV may be waived for a reason other than dose rate.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Plausible if the applicant miscalculates the potential exposure.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge of radiological safety principles related to the exception to
independent verification requirements based on personnel exposure.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to analyze information and perform a calculation in order to obtain the correct
answer.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2014 CNS NRC (Bank 6968)
Development References Student References Provided

AD-HU-ALL-0005 (Human Perfomance Tools), Rev 1

GEN2.3 2.3.12 - GENERIC - Radiation Control
Radiation Control

Knowledge of radiological safety principles pertaining to licensed operator duties, such as containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas, aligning filters, etc. (CFR: 41.12/45.9 / 45.10)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "B". SLM 12/05/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 73
GEN2.4 2.4.9 - GENERIC - Emergency Procedures / Plan

Emergency Procedures / Plan

Knowledge of low power/shutdown implications in accident (e.g., loss of coolant accident or loss of residual heat removal) mitigation strategies.
(CFR: 41.10/43.5/45.13)

Given the following on Unit 2:

e Unitis in MODE 5 and drained to Mid-loop
e ND Train 2A is in service

e ND system flow rate is 3300 GPM

e NC System level is (+)12 inches

Subsequently,

¢ ND Low Discharge Pressure alarms on the OAC
e The crew has entered AP-19 (LOSS OF ND OR ND SYSTEM LEAKAGE)

In accordance with AP-19,
1) the crew will be required to in order to mitigate this event.
2) the first MAJOR action category is to

Which ONE (1) of the following completes the statements above?

A. 1. stop 2A ND pump
2. protect the ND pumps

B. 1. stop 2A ND pump
2. check if adequate heat sink is available

C. 1. reduce ND flow to < 3000 GPM
2. protect the ND pumps

D. 1. reduce ND flow to < 3000 GPM
2. check if adequate heat sink is available
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General Discussion

AP-19 will direct the crew to maintain ND flow less than 3000 gpm any time NC level is less than 15 inches.
AP-19 will also direct the crew to secure ND pumps anytime NC level is less than or equal to 4 inches, NC subcooling is less than or equal to
zero degrees or if ND-1 or ND-2 closes.

The Major Action Categories in AP-19 are:

1) Protect the ND pumps (Steps 1-4)

2) Address containment related concerns (Step 5)

3) Check if adequate heat sink or quick restart of ND available (Steps 6-14)
4) Establish alternate means of decay heat removal (Steps 15-20, 32)

5) Establish support conditions and restore ND. (Steps 21-46)

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because stopping the ND pumps would be required by AP-19 if NC level is less than or equal to 4 inches. Also plausible

because level is less than 15 inches which is the level setpoint used for the ND flow restriction in AP-19.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because stopping the ND pumps would be required by AP-19 if NC level is less than or equal to 4 inches. Also plausible
because level is less than 15 inches which is the level setpoint used for the ND flow restriction in AP-19.

Part 2 is plausible because checking if adequate heat sink or quick restart of ND available is a major action category of AP-19 but not the first
major action category.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because checking if adequate heat sink or quick restart of ND available is a major action category of AP-19 but not the first
major action category.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge of the operational implications of pump runout conditions and
the actions required to mitigate a loss of RHR while at mid-loop.

Basis for Hi Cog

This question is a hi cognitive question because more than one mental step is involved. First, the applicant is required to analyze the conditions
given in the stem to determine the correct course of action to mitigate the event and then recall from memory the first major action category of
AP-19.

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Comprehension BANK 2018 MNS NRC Q44 (Bank 7442)
Development References Student References Provided
AP-19 (Loss of ND or ND System Leakage) Rev. 32
AP-19 Background Doc, Rev 17
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GEN2.4 2.4.9 - GENERIC - Emergency Procedures / Plan

Emergency Procedures / Plan
Knowledge of low power/shutdown implications in accident (e.g., loss of coolant accident or loss of residual heat removal) mitigation strategies.
(CFR: 41.10/43.5/45.13)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 12/13/2018
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 74
GEN2.4 2.4.25 - GENERIC - Emergency Procedures / Plan

Emergency Procedures / Plan
Knowledge of fire protection procedures. (CFR: 41.10/43.5/45.13)

Given the following:

e A Fire alarm has actuated in the Unit 1 CA Pump Room
e An Operator dispatched to the area reports that there is smoke and some
cables with glowing embers but, NO visible flames

1) In accordance with AP/0/A/5500/045 (PLANT FIRE), this classified as
an ACTIVE fire.

2) In accordance with RP/0/A/5700/025 (FIRE BRIGADE RESPONSE), in addition to
making an announcement on the Fire Brigade Radio and activating the Fire Brigade

Pagers, a Plant PA announcement required when dispatching the Fire
Brigade.

Which ONE (1) of the following completes the statements above?

A. 1. is NOT
2. is

B. 1. is NOT

2. is NOT
C. 1. is

2. is
D 1. is

2. is NOT
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General Discussion

In accordance with AP-45 (Plant Fire) visible flames are required to classify a fire as ACTIVE.

In accordance with RP-25, the fire brigade is dispatched via a Plant PA announcement, activating the Fire Brigade pagers, and making an
announcement on the Fire Brigade radio system.

Answer A Discussion

CORRECT. See explanation above.

Answer B Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the announcement on the Fire Brigade Radio and activating the Fire Brigade Pagers is more than adequate to dispatch
the Fire Brigade. Making an announcement on the PA does not necessarily provide any additional assurance that all Fire Brigade members will
respond. However, it does ensure that personnel not on the Fire Brigade stay clear of the area and it is required by RP-25.

Answer C Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is plausible because the presence of smoke and glowing embers means that the fire may have been active at one time.

Part 2 is correct.

Answer D Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is plausible because the presence of smoke and glowing embers means that the fire may have been active at one time.

Part 2 is plausible because the announcement on the Fire Brigade Radio and activating the Fire Brigade Pagers is more than adequate to dispatch
the Fire Brigade. Making an announcement on the PA does not necessarily provide any additional assurance that all Fire Brigade members will
respond. However, it does ensure that personnel not on the Fire Brigade stay clear of the area and it is required by RP-25.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate knowledge of the fire response emergency procedure and plant fire
abnormal procedure.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory BANK 2015 CNS NRC (Bank 6672)
Development References Student References Provided

RP/0/A/5700/025 (Fire Brigade Response), Attch 2, Rev. 22

AP/0/A/5500/045 (Plant Fire), Rev. 19
GEN2.4 2.4.25 - GENERIC - Emergency Procedures / Plan

Emergency Procedures / Plan
Knowledge of fire protection procedures. (CFR: 41.10/43.5/45.13)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "A". SLM 10/07/2019
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401-9 Comment: ENHANCEMENT/UNSAT

G2.42.4.32

This one be too specific. The K/A is really looking at generically what do operators do with a loss of annunciators. Letls talk about what your
loss of annunciator procedure says.

Facility Response:

Cannot write a discerning question at the RO level and topic is being used in an admin JPM.
CE provided a new K/A (GEN 2.4, 2.2.25). Replaced question due to new K/A.

SLM 10/07/2019
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 75
GEN2.4 2.4.37 - GENERIC - Emergency Procedures / Plan

Emergency Procedures / Plan
Knowledge of the lines of authority during implementation of the emergency plan. (CFR: 41.10/ 45.13)

Regarding AD-OP-ALL-1001 (CONDUCT OF ABNORMAL OPERATIONS),

1) When Reactor Operators (ROs) identify that a fold-out page condition is met, SRO
concurrence required PRIOR to performing any required actions.

2) The dispatch of Auxiliary Operators (AOs) to perform tasks outside the control
room performed by the Reactor Operators (ROs).

Which ONE (1) of the following completes the statements above?

A. 1. is NOT
2. is NOT

B. 1. is
2. is NOT

C. 1. is NOT
2. is

D. 1. is
2. is
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General Discussion

In accordance with AD-OP-ALL-1001 (Conduct of Abnormal Operations),
When any condition is met that requires performance of a fold-out page item, then immediately notify the CRS. The CRS shall verify conditions
are met before giving concurrence for the RO to perform any required actions.

In accordance with AD-OP-ALL-1001 (Conduct of Abnormal Operations), it is the responsibility of the Reactor operators to dispatch Auxiliary
operators to perform tasks outside the control room.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because "prudent operator actions" contain similar actions as those carried out by the fold-out page and do NOT require SRO

concurrence prior to performing.

Part 2 is plausible because the CRS is responsible for making crew direction decisions based on manpower availability.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the CRS is responsible for making crew direction decisions based on manpower availability.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because "prudent operator actions" contain similar actions as those carried out by the fold-out page and do NOT require SRO
concurrence prior to performing.

Part 2 is correct.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because, the applicant must demonstrate knowledge of the lines of authority, once emergency procedures are entered, as
defined by AD-OP-ALL-1001(Conduct of Abnormal Operations). Specifically, which actions are performed by the operators/CRS and actions
allowed to be performed with/without CRS approval.

Basis for Hi Cog

Basis for SRO only

Job Level Cognitive Level QuestionType Question Source
RO Memory NEW
Development References Student References Provided
AD-OP-ALL-1001, Conduct of Abnormal Operations, Rev 2

GEN2.4 2.4.37 - GENERIC - Emergency Procedures / Plan
Emergency Procedures / Plan
Knowledge of the lines of authority during implementation of the emergency plan. (CFR: 41.10 / 45.13)

Remarks/Status
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 76
SYS059 A2.04 - Main Feedwater (MFW) System

Ability to (a) predict the impacts of the following malfunctions or operations on the MFW; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Feeding a dry S/G ....cccccoeveeviniininiininiccnenne,

Given the following on Unit 1:

e The crew tripped the reactor 65 minutes ago due to a main steam line break
e The crew has transitioned to ECA-2.1 (UNCONTROLLED
DEPRESSURIZATION OF ALL S/Gs) due to a failure of all MSIVs
e The following indications are observed:
o Feed flow to each S/G = 125 GPM
o Al S/G NR Levels = 0%
o All S/G WR Levels = 20%
o NC T-Colds = 410°F and lowering

1) Based on the conditions above, and in accordance with ECA-2.1, the crew will
throttle feed flow to a MAXIMUM flowrate of GPM to each S/G.

2) The basis for the action taken by the crew because a thermal shock
concern would exist if the S/G's were allowed to dry out.

Which ONE (1) of the following completes the statements above?

A. 1. 100
2. is
B. 1. 100
2. isNOT
C. 1. 25
2. is
D. 1. 25
2. is NOT
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General Discussion

When the step in ECA-2.1 is reached that determines if S/G feed flow should be reduced, several parameters are checked. First, all NR S/G
levels are checked greater than 11%. If not, the operator is sent to the RNO where they are directed to maintain at least 25 GPM flow to the S/G
until level is greater than 11%.

Next, the operator checks cooldown rate less than 100°F in one hour. If the cooldown rate is excessive, the operator is directed to the RNO
where they will reduce feed flow to 25 GPM. If cooldown is not excessive, they will maintain the current feed flow until NR S/G levels approach
50%. They will then throttle flow to maintain NR S/G levels less than 50%.

A reduction of feed flow to the S/Gs has three primary effects:

1.To minimize any additional cooldown resulting from the addition of feedwater,

2.To prevent S/G tube dry out by maintaining a minimum feed flow of 25 GPM to the S/Gs, (and prevent thermal shock in a dry S/G if feed
flow is subsequently raised)

AND

3.To minimize the water inventory in the S/Gs that eventually is the source of additional steam flow to containment or the environment.

Answer A Discussion

INCORRECT: See Explanation above.

PLAUSIBLE:
Part 1 is plausible because FR-H.1 will direct this flowrate if S/G level is less than 12%.

Part 2 is correct.

Answer B Discussion

INCORRECT: See Explanation above.

PLAUSIBLE:
Part 1 is plausible because FR-H.1 will direct this flowrate if S/G level is less than 12%

Part 2 is plausible because the primary reason for feed flow reduction and overall mitigation strategy of ECA-2.1 is to address the extensive
cooldown caused by this event.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See Explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the primary reason for feed flow reduction and overall mitigation strategy of ECA-2.1 is to address the extensive
cooldown caused by this event.

Basis for meeting the KA

The K/A is matched because the applicant is presented with a set of conditions where they must determine the desired feed flow to all S/Gs
based on competing indications (i.e., due to S/G levels, the feed flow must be greater than a minimum of 25 gpm. However, due to the
cooldown, feed flow must be lowered to no more than 25 gpm). The applicant is then asked to predict the impact and use procedures (ECA-2.1)
to correct, control, or mitigate the consequences of the event.

NOTE: As written, the K/A seems to be asking the impact of feeding a dry S/G and using procedures to control feeding a dry S/G. However,
Westinghouse procedures do not address feeding a dry S/G. Westinghouse procedures are written to take actions to prevent S/G dry out. If S/G
dry out does occur (i.e. minimum flow cannot be established to prevent dry out), AFW flow is NOT re-established after dry out until plant
engineering performs an evaluation as part of the long-term plant recovery operation.

Basis for Hi Cog

This is a higher cognitive level question because it requires multiple mental steps. First, the applicant must recall from memory the requirements
of ECA-2.1 for reducing S/G feed flow. Next, the applicant must evaluate the information provided to determine current conditions and the
cooldown rate since the event started. Finally, the applicant must associate the recalled information to the evaluated information to determine the
correct response.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
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Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):
1) Can the question be answered solely by knowing "systems knowledge" (i.e., how the system works, flowpath, logic, component location)?
NO. No part of this question is associated with systems level knowledge.

2) Can the question be answered solely by knowing immediate operator actions? NO. There are no immediate actions associated with ECA-2.1.

3) Can the question be answered solely by knowing entry conditions for AOPs or plant parameters that require direct entry into major EOPs?
NO. The question has nothing to do with procedure entry conditions.

4) Can the question be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of a procedure? NO.
Part of the mitigation strategy of ECA-2.1 is to control feed flow. However, this doesn't not tell the operator the specific requirement for
controlling feed flow.

5) Does the question require one or more of the following:

- assessment of plant conditions (normal, abnormal, or emergency) and then selection of a procedure or section of a procedure to mitigate or
recover, or with which to proceed

YES. The applicant must evaluate the conditions given and based on that evaluation determine which section of the procedure should be
performed (i.e. reduce feed flow or maintain current feed flow until S/Gs are at least greater than 11%)

- knowledge of when to implement attachments and appendices, including how to coordinate these items with procedure steps
NO.

- knowledge of diagnostic steps and decision points in the EOPs that involve transitions to event-specific sub-procedures or emergency
contingency procedures

NO.

- knowledge of administrative procedures that specify hierarchy, implementation, and/or coordination of plant normal, abnormal, and emergency

procedures
NO
Job Level Cognitive Level QuestionType Question Source
SRO Comprehension BANK 2018 MNS NRC Q78 (Bank 7476)
Development References Student References Provided

ECA-2.1 (Uncontrolled Depressurization of All S/Gs) Rev. 22
ECA-2.1 Background Document Rev. 13

SYS059 A2.04 - Main Feedwater (MFW) System
Ability to (a) predict the impacts of the following malfunctions or operations on the MFW; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Feeding a dry S/G .....cccooeeveniiiiniciniciencece

Remarks/Status

Rearranged answers from original bank question, correct answer is now "C". SLM 02/05/2019
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SYS012 A2.05 - Reactor Protection System (RPS)

Ability to (a) predict the impacts of the following malfunctions or operations on the RPS; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.5)

Faulty or erratic operation of detectors and function generators .........

Given the following on Unit 1:

e The Unitis increasing power following a Refueling Outage
e At 42% reactor power, the P-8 permissive bistable fails "AS I1S"

Subsequently:
e Reactor power is currently 52%

e 1A NCP trips

Consider Each Statement Separately

1) Based on the conditions above, an automatic Reactor trip signal be
generated.

2) If subsequent conditions require implementation of FR-S.1 (RESPONSE TO

NUCLEAR POWER GENERATION/ATWS), the crew will transition from FR-S.1 to
E-0 (REACTOR TRIP OR SAFETY INJECTION)

Which ONE of the following completes the statements above?

A. 1. willNOT
2. after FR-S.1 is performed to completion

B. 1. will
2. after FR-S.1 is performed to completion

C. 1. willNOT
2. immediately upon a successful Reactor trip

D. 1. will
2. immediately upon a successful Reactor trip
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General Discussion

On increasing power P-8 enables the 1/4 loop loss of flow Reactor Trip. On decreasing power, P-8 automatically blocks the above listed trip.
For the conditions given, because P-8 failed "as is" below the setpoint (48%), a single-loop loss of flow will NOT initiate a reactor trip. In this
case, loss of flow would have to occur on a second loop for the reactor trip to occur.

Per the EOP Rules of Usage, once the conditions have been met to implement FR-S.1, it must be entered and performed to completion.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 plausible if applicant confuses operation of the faulty P-8 bistable and concludes the single-loop loss of flow trip is functional.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible since it is logical to conclude that when the entry conditions for FR-S.1 are no longer met, that transition back to E-0 is
allowed. Additionally, it is also plausible since it is a common misconception and a common mistake made by Licensed SROs that transition
back to E-0 is permissible as soon as the reactor trip is successful.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if applicant confuses operation of the faulty P-8 bistable and concludes the single-loop loss of flow trip is functional.

Part 2 is plausible since it is logical to conclude that when the entry conditions for FR-S.1 are no longer met, that transition back to E-0 is
allowed. Additionally, it is also plausible since it is a common misconception and a common mistake made by Licensed SROs that transition
back to E-0 is permissible as soon as the reactor trip is successful.

Basis for meeting the KA

The K/A is matched since the applicant must be able to predict the impact of the faulty P-8 permissive bistable on current plant conditions and
have knowledge of the Emergency Procedure rules of usage to determine what procedure flowpath is required.

Basis for Hi Cog

This question is a High Cognitive question because the applicant must be able to analyze plant conditions to determine the status of the P-8
permissive when it failed and based on current plant conditions determine the impact this failure will have.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.
Part 1 of this question can be answered using only systems knowledge and is therefore RO knowledge. However, it is included to meet the
"predict the impacts of" part of the K/A.

Part 2 of the question can NOT be answered using system knowledge.

2) The question can NOT be answered by knowing immediate operator actions.
Neither part of this question can be answered by knowing the immediate actions of either E-O or FR-S.1.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.
Neither part of this question can be answered by knowing the entry conditions of E-O or FR-S.1. It is related to transition from FR-S.1 back to E-
0.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.
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5) The question requires knowledge of the EOP rules of usage to determine when procedure transition is allowed. Therefore, it is SRO
knowledge.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension BANK 2016 MNS NRC Q76 (Bank 7274)
Development References Student References Provided
REFERENCES:
Lesson Plan OP-MC-IC-IPE
OMP 4-3

SYS012 A2.05 - Reactor Protection System (RPS)
Ability to (a) predict the impacts of the following malfunctions or operations on the RPS; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.5)

Faulty or erratic operation of detectors and function generators .........

Remarks/Status
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SYS076 2.4.47 - Service Water System (SWS)
SYS076 GENERIC

Ability to diagnose and recognize trends in an accurate and timely manner utilizing the appropriate control room reference material. (CFR:
41.10/43.5/45.12)

Given the following:

e On August 15th, both Units are at 100% RTP
e The BOP operator reports the following trend of SNSWP parameters:

Time 1600 1700
SNSWP Level (Ft) 739.90 739.70
SNSWP Temp (°F) 81.0 82.5

1) The EARLIEST time that the Standby Nuclear Service Water Pond (SNSWP) is
required to be declared INOPERABLE is .

2) Based on the parameter requirement REQUIRING INOPERABILITY, and in
accordance with T.S 3.7.8 (STANDBY NUCLEAR SERVICE WATER POND -
SNSWP) Bases, not meeting this surveillance requirement affects the SNSWP's
ability to

Which ONE (1) of the following completes the statements above?

A. 1. 1600
2. cool KC to at least its maximum design temperature

B. 1. 1600
2. provide sufficient NPSH to operate the RN pumps

C. 1. 1700
2. cool KC to at least its maximum design temperature

D. 1. 1700
2. provide sufficient NPSH to operate the RN pumps
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General Discussion

Per T.S. 3.7.8, the SNSWP shall be operable in Modes 1-4. Surveillance requirements for the SNSWP require the level to be greater than or
equal to 739.50 feet and the temperature must be less than or equal to 82.0 °F.

Per T.S. 3.7.8 Bases, the SR for SNSWP level ensures that sufficient NPSH is

available to operate the NSWS pumps.

Per T.S. 3.7.8 Bases, the SR for SNSWP temperature verifies that the NSWS is available to cool the CCW System to at least its maximum
design temperature.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because the temperature exceeds the acceptance criteria value in the Daily Surveillance PT and would require having

maintenance manually determine SNSWP temperature.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the applicant may conclude 739.9 feet is equivalent to 739 feet , 9 inches which is the acceptance criteria for level in
the Daily Surveillance PT. However the TS requirement for SNSWP level is 739.5 feet.

Part 2 is plausible because this is the concern stated in the bases for not meeting the SNSWP level surveillance requirement and would be
correct if the applicant determines SNSWP level is the reason for inoperability.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because this is the concern stated in the bases for not meeting the SNSWP level surveillance requirement and would be
correct if the applicant determines SNSWP level is the reason for inoperability (Level is below th acceptance criteria value of the Daily
Surveillance).

Basis for meeting the KA

The K/A is matched because the applicant must diagnose/interpret provided control room trends to determine the earliest time (in a timely
manner) the SNSWP should be declared inoperable (using control room reference materials).

Basis for Hi Cog

This question is higher cognitive because it requires more than one mental step.

First the applicant must diagnose/interpret the conditions given to determine which the earliest time the SNSWP is required to be declared
inoperable.

Next, the applicant must recall from memory the TS bases reason for having to meet the particular surveillance requirement.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(2) (Tech Specs):

1) This question can NOT be answered by knowing less than 1 hour Tech Specs

2) This question can NOT be answered by knowing information listed "above-the-line".

3) This question can NOT be answered by knowing the TS Safety Limits or their bases.

4) This question requires the applicant to have knowledge of the Tech Spec Basis and Surveillance requirements. Specifically, it requires the
applicant to have knowledge of the Tech Spec Basis (3.7.8) surveillance requirements.
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Job Level Cognitive Level QuestionType Question Source
SRO Comprehension NEW
Development References Student References Provided

T.S. 3.7.8 (Standby Nuclear Service Water Pond - SNSWP)
T.S. 3.7.8 Bases

SYS076 2.4.47 - Service Water System (SWS)

SYS076 GENERIC

Ability to diagnose and recognize trends in an accurate and timely manner utilizing the appropriate control room reference material. (CFR:
41.10/43.5/45.12)

Remarks/Status
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SYS078 A2.01 - Instrument Air System (IAS)

Ability to (a) predict the impacts of the following malfunctions or operations on the IAS; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Air dryer and filter malfunctions ..........cccceceeveereenienenne

Given the following:

The VI system has become contaminated with oil
The VI air dryer packages rapidly clog

VI pressure is 88 PSIG and lowering

Both units have implemented AP-22 (LOSS OF VI)

[ ]

[ ]

[ ]

[ ]
Based on the conditions above and in accordance with AP-22,

1) The VI Dryer Purge Exhaust Valves auto CLOSED.

2) The CRS will direct implementation of Enclosure 5 (VI DRYER and VI TO VS
ISOLATION) if VI pressure lowers to less than a MAXIMUM of

Which ONE (1) of the following completes the statements above?

A. 1. have

2. 82 PSIG
B. 1. have

2. 70 PSIG

C. 1. have NOT
2. 82 PSIG

D. 1. have NOT
2. 70 PSIG
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General Discussion

The three VI Dryer Purge Exhaust Valvesl operate together and will automatically close when VI pressure is less than 90 psig.

IAW AP-22, step 5F, IF AT ANY TIME VI header pressure goes below 82 PSIG ("VI/VS LO-LO PRESS" alarm), THEN dispatch operator to
bypass VI dryers and isolate VS PER Enclosure 5 (VI Dryer and VI to VS System Isolation) using copy of procedure located beside Service
Bldg Lube Oil Station door.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because AP-22 will have the CRS direct implementation of Enclosure 6 (D, E and F VI Compressor Operation with Low
Control Air) if VI pressure lowers to less than 70 PSIG.

Answer C Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because there are automatic actions concerning the VI dryers that will NOT occur until VI pressure lowers to less than 85

PSIG (VI dryer bypass valve opens).

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because there are automatic actions concerning the VI dryers that will NOT occur until VI pressure lowers to less than 85
PSIG (VI dryer bypass valve opens).

Part 2 is plausible because AP-22 will have the CRS direct implementation of Enclosure 6 (D, E and F VI Compressor Operation with Low
Control Air) if VI pressure lowers to less than 70 PSIG.

Basis for meeting the KA

The K/A is matched because the applicant has to "predict the impact of an Air Dryer malfunction” (i.e. what automatic actions have occurred)
and use procedures to correct, control or mitigate the malfunction (i.e. which enclosure is required at a specific VI pressure to mitigate the event

).

Basis for Hi Cog

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.
Part 1 of the question can be answered with system knowledge.

2) The question can NOT be answered by knowing immediate operator actions.
There are NO immediate actions associated with AP-22.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.
The required knowledge is not related to AP-22 entry conditions rather knowledge of the content of AP-22.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.
This is detailed knowledge of procedure step content, not sequence of events within the procedure, or overall mitigative strategy.

5) This question requires the applicant to have knowledge of diagnostic steps and decision points (when to implement attachments) within the
procedure which require the applicant to initiate actions based on a specific set of conditions. Therefore, it is SRO level knowledge.
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Job Level Cognitive Level QuestionType Question Source
SRO Memory NEW
Development References Student References Provided

AP-22 (Loss of VI) Rev. 38
Lesson plan SS-VI, Rev 40

SYS078 A2.01 - Instrument Air System (IAS)
Ability to (a) predict the impacts of the following malfunctions or operations on the IAS; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

Air dryer and filter malfunctions .......c...ccceeceveevienennne

Remarks/Status

Wednesday, October 30, 2019 Page 232 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination QUESTION 80 D

SYS103 2.4.21 - Containment System
SYS103 GENERIC

Knowledge of the parameters and logic used to assess the status of safety functions, such as reactivity control, core cooling and heat removal,
reactor coolant system integrity, containment conditions, radioactivity release control, etc. (CFR: 41.7 / 43.5/45.12)

Given the following on Unit 1:

A LOCA has occurred inside Containment

Containment pressure is 11 PSIG

ES-1.3 (TRANSFER TO COLD LEG RECIRC), has been implemented
The 1A NS pump has been started

Subsequently:

e The 1A NS pump trips

e Containment pressure is 6.5 PSIG
Based on the conditions above,

the current condition of the Containment Critical Safety Functionis (1)
AND alignment of 1B NS will be performed per __ (2)

Which ONE (1) of the following completes the statement above?

PROCEDURE LEGEND:

FR-Z.1 (RESPONSE TO HIGH CONTAINMENT PRESSURE)
ES-1.3 (TRANSFER TO COLD LEG RECIRC)

A. 1. RED
2. FR-Z.1

B. 1. ORANGE
2. FR-Z.1

C. 1. RED
2. ES-1.3

D. 1. ORANGE
2. ES-1.3
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General Discussion

In accordance with ES-1.3 (TRANSFER TO COLD LEG RECIRC), a failure of NS with Containment pressure greater than 3 PSIG will cause a
Containment orange path. However, ES-1.3 directs the operators to attempt to restore NS by performing actions in ES-1.3 prior to implementing
FR-Z.1. If FR-Z.1 is entered, the procedure will direct operators back to ES-1.3 for the conditions given.

Answer A Discussion

INCORRECT. See explanation above.

PLAUSIBLE:

Part 1 is plausible if the applicant confuses the Containment Critical Safety Function for a RED and ORANGE path. They could conclude that a
loss of NS with Containment pressure greater than 3 PSIG would result in a RED path instead of an ORANGE path. This is plausible since the
Containment CSF is one of the cases where both a RED path and ORANGE path lead to the same Functional Restoration Procedure.

Part 2 is plausible because in most cases if a RED or ORANGE path is received, transition to FR-Z.1 would be the correct response. And, if the
actions performed in ES-1.3 were unsuccessful, transition to FR-Z.1 would be required.

Answer B Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because in most cases if a RED or ORANGE path is received, transition to FR-Z.1 would be the correct response. And, if the
actions performed in ES-1.3 were unsuccessful, transition to FR-Z.1 would be required.

Answer C Discussion

INCORRECT. See explanation above.

PLAUSIBLE:

Part 1 is plausible if the applicant confuses the Containment Critical Safety Function for a RED and ORANGE path. They could conclude that a
loss of NS with Containment pressure greater than 3 PSIG would result in a RED path instead of an ORANGE path. This is plausible since the
Containment CSF is one of the cases where both a RED path and ORANGE path lead to the same Functional Restoration Procedure.

Part 2 is correct.

Answer D Discussion

CORRECT. See explanation above.

Basis for meeting the KA

The K/A is matched because it requires the applicant to have knowledge of the parameters(containment conditions) that feed into the
Containment CSF status tree and the ability to assess the status based on those parameters .

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
First, the applicant must analyze the conditions given to determine the effect on the Containment Critical Safety Function.
Next, the applicant must recall from memory the required procedural actions based on the conditions given.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge. This question requires detail procedure knowledge and
assessment of plant conditions related to procedure selection.

2) The question can NOT be answered by knowing immediate operator actions. This question is related to knowledge of procedure selection
criteria within the body of the procedure.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs. These are not related to
entry conditions for an EOP. This is related to differentiation between two procedures which would perform the same
recovery actions and selection of the appropriate procedure based on plant conditions and specific procedural guidance.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.
This is detailed knowledge of procedure step guidance for appropriate procedure selection.

5) The question requires detailed knowledge of procedure content. It requires the applicant to assess plant conditions based on given information
and select the appropriate procedure based on guidance within the body of the procedure. Therefore, it is SRO knowledge.
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QUESTION 80

Job Level

Cognitive Level

QuestionType

Question Source

SRO

Comprehension

BANK

2014 MNS NRC Q78 (Bank 6580)

Development References

Student References Provided

FR-Z.1, Response to High Containment Pressure, rev 19
ES-1.3, Transfer to CLR, rev 28
F-0, CSF Status Trees, Containment Status Tree, Rev 6

SYS103 2.4.21 - Containment System
SYS103 GENERIC

Knowledge of the parameters and logic used to assess the status of safety functions, such as reactivity control, core cooling and heat removal,
reactor coolant system integrity, containment conditions, radioactivity release control, etc. (CFR: 41.7 /43.5/45.12)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 01/15/2019
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SYS028 A2.02 - Hydrogen Recombiner and Purge Control System (HRPS)

Malfunctions or operations on the HRPS; and (b) based on those predictions, use procedures to correct, control or mitigate the consequences of
those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

LOCA condition and related concern over hydrogen ...................

Given the following on Unit 1:

e The crew has implemented EP/1/A/5000/E-1 (LOSS OF REACTOR OR
SECONDARY COOLANT) following a LOCA

Containment Pressure is 2.2 psig

Containment Sump Level is 10.6 ft

Containment Radiation is 28 R/Hr

Containment Hydrogen Concentration is 6.8%

1) Per the Containment CSF status tree, MINIMUM requirements for entry into
EP/1/A/5000/FR-Z.4 (RESPONSE TO HIGH CONTAINMENT HYDROGEN
CONCENTRATION) met.

2) Based on the conditions above, the CRS required to direct energizing
the Hydrogen Ignitors.

Which ONE of the following completes the statements above?

A. 1. are NOT
2. is
B 1. are NOT
2. isNOT
C. 1. are
2. is
D 1. are
2. is NOT
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General Discussion

Per F-0, the following parameters are required for entry into FR-Z.4:
Containment Pressure < 3 psig

Containment Sump Level < 12.5 ft

Containment Radiation Level < 35 R/hr

Containment Hydrogen > 0.5%

E-1 and FR-Z.4 will only direct energizing hydrogen ignitors if Containment Hydrogen concentration is < 6%. Otherwise, station management
will be consulted for recommendation of other methods.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible if the applicant is unaware of the additional parameters (beyond H2 concentration) required in order to meet FR-Z.4 entry. For
example, Containment Radiation >35 would result in FR-Z.2 entry and bypass this CSF function. Additionally, multiple Eps provide H2 control
guidance following a LOCA which could lead one to reason this procedure would not necessarily be required for mitigation.

Part 2 is plausible if the applicant is unaware of the high Containment Hydrogen limit and the applicant reasons that a higher concentration
would require use of the Hydrogen Ignitors.

Answer B Discussion

INCORRECT. See explanation above.

PLAUSIBLE:

Part 1 is plausible if the applicant is unaware of the additional parameters (beyond H2 concentration) required in order to meet FR-Z.4 entry. For
example, Containment Radiation >35 would result in FR-Z.2 entry and bypass this CSF function. Additionally, multiple EPs provide H2 control
guidance following a LOCA which could lead one to reason this procedure would not necessarily be required for mitigation.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above:

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible if the applicant is unaware of the high Containment Hydrogen limit and the applicant reasons that a higher concentration
would require use of the Hydrogen Ignitors.

Answer D Discussion

CORRECT. See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate the ability to use procedures to mitigate the actions of a high containment
hydrogen concentration through knowledge of the operation of the HRPS system.

Basis for Hi Cog

This question is higher cognitive because it requires more than one mental step:

1. The applicant must compare provided information with that recalled from memory in order to determine entry requirements for a CSF
recovery procedure.

2. The applicant must compare provided information with that recalled from memory in order to determine proper operation of the Hydrogen
Ignitor system.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) This question can NOT be answered solely by knowing systems knowledge.

2) This question can NOT be answered by knowing immediate operator actions.

3) This question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.

4) This question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of a procedure.
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‘This question requires knowledge of yellow path CSF entry criteria (SRO only) and detailed knowledge of the associated procedure.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension BANK 2017 CNS NRC (Bank 7188)

Development References ‘Student References Provided

F-0 (Critical Safety Function Status Trees), Rev. 6
FR-Z.4 (Response to High Containment Hydrogen Concentration), Rev. 2

E-1 (Loss of Reactor or Secondary Coolant), Rev. 18

SYS028 A2.02 - Hydrogen Recombiner and Purge Control System (HRPS)

Malfunctions or operations on the HRPS; and (b) based on those predictions, use procedures to correct, control or mitigate the consequences of
those malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)

LOCA condition and related concern over hydrogen ...................

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 01/15/2019
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 82

SYS029 2.1.23 - Containment Purge System (CPS)
SYS029 GENERIC
Ability to perform specific system and integrated plant procedures during all modes of plant operation. (CFR: 41.10/43.5/45.2/45.6)

Given the following on Unit 1:

e Unit is cooling down for a refueling outage
e Containment purge has been initiated in preparation for Containment entry

Subsequently,

e 1EMF-39L (CONTAINMENT GAS - LOW RANGE) experiences a loss of power
and is subsequently declared INOPERABLE

Based on the conditions above and in accordance with OP/1/A/6450/015
(CONTAINMENT PURGE SYSTEM),

1) VP will be aligned for shutdown using

2) when 1EMF-39 is restored to OPERABLE, VP be re-started using
the current GWR permit.

Which ONE (1) of the following completes the statements above?

A. 1. Enclosure 4.3 (VP SHUTDOWN)
2. can

B. 1. Enclosure 4.3 (VP SHUTDOWN)
2. can NOT

C. 1. Enclosure 4.6 (TEMPORARY SHUTDOWN OF VP)
2. can

D. 1. Enclosure 4.6 (TEMPORARY SHUTDOWN OF VP)
2. can NOT
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General Discussion

Per OP/1/A/6450/015,

IF VP will NOT be restarted OR is being secured due to IEMF 38/39/40 package being inoperable, THEN shutdown per Enclosure 4.3 (VP
System Shutdown).

When VP is shutdown per Enclosure 4.3, the release paperwork is completed for that GWR permit.

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because when VP is routinely stopped or is terminated due to a trip 2 condition on 1EMF-39, procedural guidance is to use
temporary shutdown enclosure which allows restart with existing GWR paperwork (permit).

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because a trip 2 condition has occurred due to the loss of power, if the EMF had not been declared inoperable this would be
the correct answer.

Part 2 is plausible because when VP is routinely stopped or is terminated due to a trip 2 condition on 1EMF-39, procedural guidance is to use
temporary shutdown enclosure which allows restart with existing GWR paperwork (permit).

Answer D Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because a trip 2 condition has occurred due to the loss of power, if the EMF had not been declared inoperable this would be

the correct answer.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the operator must demonstrate the ability to perform specific system and integrated plant procedures
(OP/1/A/6450/015 , Containment Purge System) during all modes of plant operation (Specifically, when containment purge is being used in
Mode 5 during a plant shutdown).

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.
The applicant must analyze the conditions given in the stem to determine the required procedural actions (selecting the correct enclosure) and
then determine the affect the procedure selection will have on the status of the GWR permit

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.

2) The question can NOT be answered by knowing immediate operator actions.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

5) The question requires detailed knowledge of procedure content. It requires the applicant to assess plant conditions based on given information
and select the appropriate procedure enclosure based on guidance within the body of the procedure. Therefore, it is SRO knowledge.

Job Level Cognitive Level QuestionType Question Source

SRO Comprehension NEW

Wednesday, October 30, 2019 Page 240 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 82 = =

Development References Student References Provided

OP/1/A/6450/015, Containment Purge System, Rev 41

SYS029 2.1.23 - Containment Purge System (CPS)
SYS029 GENERIC
Ability to perform specific system and integrated plant procedures during all modes of plant operation. (CFR: 41.10/43.5/45.2/45.6)

Remarks/Status

401-9 Comments: SAT

029 2.1.23
I think this meets the K/A at the SRO level

Facility Response: NONE
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 83
SYS068 A2.04 - Liquid Radwaste System (LRS)

Ability to (a) predict the impacts of the following malfunctions or operations on the Liquid Radwaste System ; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operatios: (CFR: 41.5/43.5/45.3/45.13)

Failure of automatic isolation ..............cccecveeevveeeennnenn.

Given the following on Unit 1:

e Unitis at 100% RTP
e An approved Waste Monitor Tank discharge to RC is occurring

Subsequently,

e (0EMF-49 HI RAD annunciator alarms but the release fails to automatically
terminate

1) If the unmonitored release continues, the SLC 16.11.3 (DOSE - LIQUID
EFFLUENTS) MAXIMUM dose commitment for any calendar quarter of

to the total body could be exceeded.

2) If the SLC 16.11.3 dose commitment is exceeded, a(an) is required to be
provided to the NRC.

Which ONE (1) of the following completes the statements above?

A. 1. 1.5 mrem
2. immediate notification

B. 1. 1.5 mrem
2. 30 day special report

C. 1. 3.0 mrem
2. immediate notification

D. 1. 3.0 mrem
2. 30 day special report
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General Discussion

Per SLC 16.11.3 Dose - Liquid Effluents:

The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive materials in liquid effluents released from each unit to
UNRESTRICTED AREAS (see Figure16.11.1-1) shall be limited:

a. During any calendar quarter, to less than or equal to 1.5 mrem to the total body and to less than or equal to 5 mrem to any organ, and
b. During any calendar year, to less than or equal to 3 mrem to the total body and to less than or equal to 10 mrem to any organ.

Prepare and submit a Special Report to the NRC which identifies the causes for exceeding the limits, corrective actions taken to reduce releases,
and actions taken to ensure that subsequent releases are within limits within 30 days.

Per RP-10 (NRC Immediate Notification Requirements):

Any event involving by-product, source, OR special nuclear material possessed by the licensee that may have caused OR threatens to cause any
of the following conditions: An individual to receive:

1) A total effective dose equivalent of 25 rems (0.25 Sv) OR more;

2) A lens dose equivalent of 75 rems (0.75 Sv) OR more.

3) A shallow-dose equivalent to the skin OR extremities

of 250 rads (2.5 Gy) OR more.

4) The release of radioactive material, inside outside of a restricted area,
so that, had an individual been present for 24 hours, the individual could
have received an intake five times the annual limit on intake (the
provisions of this paragraph do NOT apply to locations where personnel
are NOT normally stationed during routine operations, such as hot-cells
OR process enclosures).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because RP-10 ( NRC Immediate Notification Requirements), provides several examples where immdeiate notification is
required based on dose rates and/or releases to the public.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 3.0 mrem is the SLC 16.11.3 limit to the total body for any calendar year.

Part 2 is plausible because RP-10 ( NRC Immediate Notification Requirements), provides several examples where immdeiate notification is
required based on dose rates and/or releases to the public.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because 3.0 mrem is the SLC 16.11.3 limit to the total body for any calendar year.

Part 2 is correct.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to predict the impact (to members of the public) of a failure to auto isolate a
liquid effluent release and control the consequences by adhering to SLC limits.

Basis for Hi Cog

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(2) (Tech Specs):

1) Question can not be answered solely by knowing less than or equal to 1 hour TS Action.
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2) Question can not be answered solely by knowing the LCO information listed "above the line". Question 1 can be answered by knowing above
the line information but answering question 2 requires knowledge of SLC bases.

3) Question can not be answered solely by knowing the TS Safety Limits.

4) Question does require applicants to apply knowledge of SLC bases information, therefore the question is SRO-only.

Job Level Cognitive Level QuestionType Question Source
SRO Memory NEW
Development References Student References Provided

SLC 16.11.3, Dose - Liquid Effluents, Rev 0
RP-10, NRC Immediate Notification Requirements, Rev 031

SYS068 A2.04 - Liquid Radwaste System (LRS)

Ability to (a) predict the impacts of the following malfunctions or operations on the Liquid Radwaste System ; and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operatios: (CFR: 41.5/43.5/45.3/45.13)

Failure of automatic isolation ...............ccceevveeeeveeeennne..

Remarks/Status
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EPE029 EA2.02 - Anticipated Transient Without Scram (ATWS)
Ability to determine or interpret the following as they apply to a ATWS : (CFR 43.5/45.13)
Reactor trip alarm ..........coceeveveeneneinenencneenene

Given the following on Unit 1:

e The unitis at 30% RTP
e NC pump 1C trips during I&E testing

Five minutes after the NCP trip,

¢ A lockout occurs on 1A Busline due to a fault
e The Reactor Trip breakers remain CLOSED

Based on the conditions above,
1) annunciator 1FO-1/F3 (LO FLO P7 PERMIS RX TRIP) be in alarm.
2) arequired subsequent action and basis for the action is to

Which ONE (1) of the following completes the statements above?

PROCEDURE LEGEND:
Technical Specification 3.4.4 (RCS LOOPS MODES 1 & 2)

A. 1. will
2. manually trip the turbine to conserve SG inventory

B. 1. will
2. manually trip the turbine to generate a redundant reactor trip signal

C. 1. will NOT
2. restart 1C NC pump within 6 hours to comply with TS 3.4.4

D. 1. will NOT
2. place the unit in MODE 3 within 6 hours to comply with TS 3.4.4

Wednesday, October 30, 2019 Page 245 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE
ILT 20-1 MNS SRO NRC Examination ~ QUESTION 84

General Discussion

For the conditions given, because the 1C NC pump has tripped prior to 1A Busline Lockout, a slow transfer of 1TA and 1TC will occur. The
slow transfer will result in an underfrequency condition on 1TA and 1TC which will cause all four NC pumps to trip. This results in a reactor
trip signal (2 loop loss of flow above P7). Since the reactor trip breakers remain closed, an ATWS condition exists.

One of the actions required for the ATWS condition is to manually trip the main turbine to conserve inventory in the SGs. The worse case
ATWS scenario is a failure of the reactor to trip coincident with a loss of heat sink.

Had the 1B or 1D NC pump tripped prior to the 1A Busline Lockout, a fast transfer of the 1TA and 1TC busses would have occurred, no
underfrequency condition would have occurred, and the remaining NC pumps would still be running. Therefore, an ATWS condition would not
exist. However, since the unit would be in MODE 1 with less than 4 NC loops in service, a shutdown to MODE 3 within 6 hours would be
required IAW TS 3.4.4. Additionally, if power was less than 25% RTP, the NC pump could be restarted per OP/1/A/6150/002A (Reactor
Coolant Pump Operation) and the actions of TS 3.4.4 would not be required.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because tripping the turbine would provide a redundant reactor trip signal when above P-8.

Additionally, because manually initiating a protective feature to cause another protective feature to actuate is SOMETIMES true in the EOPs.
For example, in ECA-0.0 (Loss of All AC Power), one of the actions taken is to initiate

Safety Injection. The basis for this is to generate a LOCA signal to the sequencer which may start the DG.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant concludes conditions are met for a fast transfer of 1TA and 1TC. If that were the case the auto-swap would
occur and no reactor trip signal would be generated, therefore an ATWS condition would not exist.

Part 2 is plausible if the applicant concludes that a fast transfer of 1TA and 1TC has occurred (i.e., no ATWS is in progress) and does NOT
recall the requirement that a Reactor Coolant Pump cannot be started with power greater than 25% RTP. If so, the applicant would conclude that
restarting the NC pump is possible and that after the pump is started (i.e. the loop returned to service) the LCO requirements of TS 3.4.4 would
be met. In other words, if a fast transfer had occurred and power was less than 25% RTP, this would be the correct answer.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible if the applicant concludes conditions are met for a fast transfer of 1TA and 1TC. If that were the case the auto-swap would
occur and no reactor trip signal would be generated, therefore an ATWS condition would not exist.

Part 2 is plausible if the applicant concludes that a fast transfer of 1TA and 1TC has occurred. If a fast transfer of 1TA and 1TC had occurred
the Reactor should NOT trip and an ATWS would not be in progress. Consequently, since a Reactor Coolant Pump cannot be started with power
greater than 25% RTP, this would be the correct action.

Basis for meeting the KA

This K/A is matched because the applicant is being asked to evaluate (interpret) a set of plant conditions and determine whether or not a reactor
trip signal exists (by the presence of a first out annunciator) and therefore, if an ATWS has occurred. The applicant is then asked about actions
contained in the ATWS EOP ( tripping the main turbine) and the reason for that action.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.

First, the applicant must analyze the conditions given to determine if a reactor trip should have occurred.

The applicant must then recall from memory the action to be taken and the reason for that action based on the results of the analysis from the
first part of the question.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.
Part 1 of the question can be answered with system knowledge and is therefore RO-level knowledge.
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2) The question can NOT be answered by knowing immediate operator actions.

The question cannot be answered solely by knowing immediate actions. While A2 and B2 are related to the immediate actions of FR-S.1, the
applicant must be able to select between those actions and the actions in C2 and D2. Additionally, the only way the applicant could select
between A2 and B2 would be to know the reason for performing that action which can only be gained by detailed knowledge of the FR-S.1
Background documents. That is NOT expected knowledge for Ros.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.
The question is related to procedure actions and NOT procedure entry conditions.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.
This is detailed knowledge of procedure content related to knowing the plant shutdown requirements.

5) The question also requires the applicant to assess given plant conditions and determine whether or not an ATWS has actually occurred and
then selecting a given action that is contained in the correct procedure to mitigate the event and the basis for that action. Therefore, it is SRO-
level knowledge.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension MODIFIED 2018 MNS NRC Q84 (Bank 7482)
Development References Student References Provided

OMP 4.3 (Use of Abnormal and Emergency Procedures) Rev. 47
OP/1/A/6100/010 A (Annunciator Response for Panel 1FO-1, Rev 14

FRS (ATWS) Bckgd Document Rev. 14
TS 3.4.4 (RCS Loops Modes 1 and 2)

EPE029 EA2.02 - Anticipated Transient Without Scram (ATWS)
Ability to determine or interpret the following as they apply to a ATWS : (CFR 43.5/45.13)
Reactor trip alarm .......c..coccevveveieneeninnncnecniennen.

Remarks/Status

401-9 Comments: SAT

EPEO029 EA2.02 - Anticipated Transient Without Scram (ATWS)
Since the 2nd question has 4 differing answers, the first question is not relevant except to meet the K/A.
I think this is OK

Facility Response: NONE
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ILT 20-1 MNS SRO NRC Examination ~ QUESTION 85
EPEO038 2.2.44 - Steam Generator Tube Rupture (SGTR)
EPE038 GENERIC

Ability 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)

Given the following on Unit 2:

e The crew has implemented E-3 (STEAM GENERATOR TUBE RUPTURE)

¢ Initial cooldown of the NC system to the target CET temperature has been
completed

e The OATC reports subcooling based on CETs is 25°F and lowering

1) In accordance with the E-3 background document, the purpose of the INITIAL
cooldown of the NC system is to establish a MINIMUM of of subcooling.

2) If the above amount of subcooling can NOT be maintained after the cooldown is
stopped, The CRS will direct the crew to GO TO in accordance with E-3.

Which ONE (1) of the following completes the statements above?

PROCEDURE LEGEND
ECA-3.1 (SGTR WITH LOSS OF REACTOR COOLANT SUBCOOLED
RECOVERY DESIRED)

ECA-3.2 (SGTR WITH LOSS OF REACTOR COOLANT SATURATED
RECOVERY DESIRED)

A. 1. 20°F

2. ECA-3.1
B. 1. 20°F

2. ECA-3.2
C. 1. O°F

2. ECA-3.1
D. 1. O°%F

2. ECA-3.2
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General Discussion

Per the E-3 bckgd doc,

The NC cooldown completed in Step 16 is designed to establish a 20 degreeF subcooling margin in the primary system at the ruptured S/G
pressure. For SGTR events, including multiple tube failures, the primary pressure will stabilize at a value greater than the ruptured S/G pressure
with S/I on. Consequently, at this stage of the recovery, the subcooling margin is expected to be greater than 20 degreeF. If not, a loss of
reactor coolant is suspected.

Per E-3,

IF NC subcooling cannot be promptly restored to greater than 20°F, THEN GO TO EP/2/A/5000/ECA-3.1 (SGTR With Loss of Reactor
Coolant - Subcooled Recovery Desired).

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because if adequate subcooling can not be maintained, procedures in the EP network typically require transition to a
procedure that deals with "saturated" recovery.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible because NC subcooling less than 0 degrees F is a point at which the depressurization performed in E-3, to stop the primary to
secondary leakage, is secured. However the initial cooldown is performed to ensure that a minimum of 20 degrees of subcooling exists prior to
beginning the depressurization.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:

Part 1 is plausible because NC subcooling less than 0 degrees F is a point at which the depressurization performed in E-3, to stop the primary to
secondary leakage, is secured. However the initial cooldown is performed to ensure that a minimum of 20 degrees of subcooling exists prior to
beginning the depressurization.

Part 2 is plausible because if adequate subcooling can not be maintained, procedures in the EP network typically require transition to a
procedure that deals with "saturated" recovery.

Basis for meeting the KA

The K/A is matched because the applicant is required to interpret control room indications (Core Exit Thermocouples) and determine proper
procedure transition based on those indications.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First, the applicant is required to evaluate the conditions in the
stem and determine the affect those conditions will have on proper procedure selection and then recall from memory a specific setpoint from the
background document.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

Question can NOT be answered solely by knowing "systems knowledge".

Question can NOT be answered solely by knowing the immediate operator actions.

Question can NOT be answered solely by knowing entry conditions or plant parameters that required direct entry into major EOPs.
Question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

Question DOES require knowledge of diagnostic steps and a decision point in E-3 that involves a transition to an emergency contingency
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‘procedure (ECA-3.1) and is therefore an SRO only question.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension BANK 2016 CNS NRC (Bank 6380)
Development References ‘Student References Provided

E-3 Background document, Rev 14

E-3 (S/G Tube Rupture), Rev 25

EPEQ38 2.2.44 - Steam Generator Tube Rupture (SGTR)
EPEO038 GENERIC

Ability 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)

Remarks/Status
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APE054 2.4.35 - Loss of Main Feedwater (MFW)
APE054 GENERIC

Knowledge of local auxiliary operator tasks during an emergency and the resultant operational effects. (CFR: 41.10/43.5/45.13)

Given the following on Unit 2:

e Unit was at 100% RTP
e A feedwater line break inside containment has occurred
e 2A and 2B MDCA Pumps did NOT auto start
e TDCA pump tripped on mechanical overspeed and can NOT be reset
e The operating crew entered FR-H.1, (RESPONSE TO LOSS OF SECONDARY
HEAT SINK)
Subsequently,

All S/G WR Levels are 48% and lowering slowly
The BOP operator is able to manually start 2A MDCA pump
An AO reports the 2B MDCA pump breaker tripped on over-current

The crew determines the discharge path to the associated S/Gs from 2A MDCA
pump can NOT be established

Based on the conditions above and in accordance with FR-H.1,
1) the CRS will direct implementation of FR-H.1, Enclosure

2) after implementation of the enclosure, TOTAL CA flow to all S/Gs will be limited
to a MAXIMUM of GPM, to prevent pump runout.

Which ONE (1) of the following completes the statements above?
PROCEDURE LEGEND:

Enclosure 5 (MD CA PUMP TRAIN A/B CROSS-TIE ALIGNMENT)
Enclosure 6 (LOCAL CA VALVE ALIGNMENT)

A 1. 6
2. 600
B. 1. 6
2. 700
C. 1. 5
2. 600
D. 1. 5
2. 700
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General Discussion

Per FR-H.1, Response to Loss of Heat Sink:
IF only one MD CA pump is on, AND its discharge path cannot be reopened to its associated S/Gs, THEN evaluate aligning flow to another S/G
through MD CA train A/B cross-tie PER Enclosure 5 (MD CA Pump Train A/B Cross-tie Alignment).

Limit MD CA pump flow in next steps to the following limits to prevent pump runout:
Total CA flow to all S/Gs less than 600 GPM

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because enclosure 6 is required to be performed in FR-H.1 if no CA flow is indicated and no CA pump can be started.

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because enclosure 6 is required to be performed in FR-H.1 if no CA flow is indicated and no CA pump can be started.

Part 2 is plausible because 700 gpm is the acceptable CA flow required to adequately remove heat generation during an ATWS event.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because 700 gpm is the acceptable CA flow required to adequately remove heat generation during an ATWS event.

Basis for meeting the KA

The K/A is matched because the applicant must have knowledge of local auxiliary operator tasks (performing alignments in Enclosure 5 ) and
the resultant operational effects of those alignments (limits on total CA flow).

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved.
First, the applicant must analyze the conditions in the stem to determine the correct enclosure to mitigate the event. Then, the applicant is
required to recall from memory the CA flow limits based on the new system alignment.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.

2) The question can NOT be answered by knowing immediate operator actions.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

5) The question requires detailed knowledge of procedure steps and requires the applicant to analyze the conditions given and based on that
analysis determine the appropriate enclosure to implement. Therefore, it is SRO knowledge.

Job Level Cognitive Level QuestionType Question Source

SRO Comprehension NEW
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Development References Student References Provided

FR-H.1, Response to Loss of Secondary Heat Sink, Rev 24
EP-FR-S, Response to Nuclear Power Generation/ATWS, lesson plan, Rev 14

APE054 2.4.35 - Loss of Main Feedwater (MFW)

APE(054 GENERIC
Knowledge of local auxiliary operator tasks during an emergency and the resultant operational effects. (CFR: 41.10/43.5/45.13)

Remarks/Status
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EPEO55 EA2.02 - Loss of Offsite and Onsite Power (Station Blackout)
Ability to determine or interpret the following as they apply to a Station Blackout : (CFR 43.5/45.13)
RCS core cooling through natural circulation cooling to S/G cooling .....

Given the following on Unit 1:

e The crew has implemented ECA-0.0 (LOSS OF ALL AC POWER)
e The Standby Makeup pump has failed to start
e All S/Gs are being depressurized to 290 PSIG

In accordance with ECA-0.0,

1) if Rx vessel upper head voiding occurs, the crew required to stop the
S/G depressurization.

2) if the 1A S/G depressurization continues below 290 PSIG and can NOT be
stopped from the control room, the CRS will dispatch an operator to
the 1A SM PORV.

Which ONE (1) of the following completes the statements above?

A. 1. is
2. locally operate

B. 1. is
2. bypass the solenoid for

C. 1. is NOT
2. locally operate

D. 1. is NOT
2. bypass the solenoid for
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General Discussion

In accordance with ECA-0.0 and ECA-0.0 bckgd document:
A note prior to step 31lindicates that Pzr level may be lost and reactor vessel head voiding may occur due to depressurization of S/Gs.
Depressurization should not be stopped to prevent these occurrences.

Step 31 K requires throttling SM PORVs to maintain S/G pressure at 290PSIG. IF this cant be achieved the RNO requires performing the RNO
for Step 31 F.

Step 31 F RNO is also used to begin the S/G depressurization with the SM PORVs. If a single SM PORYV is not operating correctly, an operator
is dispatched to operate the valve locally. If all SM PORV:s fail to operate correctly, an operator is dispatched to bypass the solenoid valves.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because stopping the S/G depressurization to 290 psig is required for other conditions (if S/G NR level in intact S/Gs goes

below 11% or if an inadvertent criticality occurs).

Part 2 is correct.

Answer B Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because stopping the S/G depressurization to 290 psig is required for other conditions (if S/G NR level in intact S/Gs goes
below 11% or if an inadvertent criticality occurs).

Part 2 is plausible because If all SM PORV:s fail to operate correctly, an operator is dispatched to bypass the solenoid valves.

Answer C Discussion

CORRECT: See explanation above.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because If all SM PORV:s fail to operate correctly, an operator is dispatched to bypass the solenoid valves.

Basis for meeting the KA

The K/A is matched because the applicant must demonstrate the ability to interpret plant conditions and determine if S/G depressurization must
be terminated, therefore affecting the cooldown rate of the NC system.

Basis for Hi Cog

The question is higher cognitive because more than one mental step is involved. First, the applicant must analyze the conditions to determine if
depressurization to 290 psig is required to be stopped , then recall from memory specific procedure actions to terminate depressurization prior to
going below 190 psig.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.

2) The question can NOT be answered by knowing immediate operator actions.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

5) The question requires detailed knowledge of procedure steps and requires the applicant to analyze the conditions given and based on that
analysis determine the appropriate action. Therefore, it is SRO knowledge.

Job Level Cognitive Level QuestionType Question Source

SRO Comprehension NEW
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Development References Student References Provided

EP-ECA-0.0, Loss of All AC Power, Rev 44 (Step 31)
OP-MC-EP-ECA-0 Bckgd doc Rev 28 (pages 19 and 20)

EPEO55 EA2.02 - Loss of Offsite and Onsite Power (Station Blackout)
Ability to determine or interpret the following as they apply to a Station Blackout : (CFR 43.5/45.13)
RCS core cooling through natural circulation cooling to S/G cooling .....

Remarks/Status

401-9 Comments: UNSAT

EPEO055 EA2.06
On the first question, [ and blocked from closing( implies that the breaker is opened. Ilm really not a big fan of this K/A. It is tough to get a
good question at the SRO. Letls change out the K/A.

CE provided new K/A : EPE055 EA2.02

Facility Response:
Replaced K/A and wrote a new question. SLM 09/24/2019
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APE058 2.2.37 - Loss of DC Power
APE(058 GENERIC
Ability to determine operability and/or availability of safety related equipment. (CFR: 41.7 / 43.5/45.12)

Given the following on Unit 1:

e Theunitis at 100% RTP
e A loss of Battery Charger EVCA has occurred

Following restoration, Battery EVCA conditions are as follows:

e For two connected cells, the Specific Gravity is 1.180
e For all connected cells, the average Specific Gravity is 1.202
e Electrolyte temperature is 76 °F

1) Based on the conditions above, Battery EVCA OPERABLE.

2) In accordance with T.S. 3.8.6 (BATTERY CELL PARAMETERS) Basis, the
operability of the DC Distribution System ensures that as a MINIMUM, at least
ONE DC is available assuming a loss of off-site OR on-site power
coincident with a worst case single failure.

Which ONE (1) of the following completes the statements above?

REFERENCE PROVIDED

A. 1. is NOT
2. Train

B. 1. is
2. Train

C. 1. is NOT
2. Channel

D. 1. is
2. Channel
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General Discussion

Per T.S. 3.8.6 basis:

With one or more cells in one or more batteries not within limits (i.e.,Category A limits not met, Category B limits not met, or Category A and B
limits not met) but within the Category C limits specified in Table 3.8.6-1in the accompanying LCO, the battery is degraded but there is still
sufficient capacity to perform the intended function. Therefore, the affected battery is not required to be considered INOPERABLE solely as a
result of Category A or B limits not met and operation is permitted for a limited period.

Category C defines the limits for each connected cell. These values, although reduced, provide assurance that sufficient capacity exists to
perform the intended function and maintain a margin of safety. When any battery parameter is outside the Category C limits, the assurance of
sufficient capacity described above no longer exists, and the battery must be declared INOPERABLE.

In the example given in the stem, Category B (Limits for each connected cell) and Category C (Allowable Limits for Each Cell) of T.S. 3.8.6,
Table 3.8.6-1, are not met.

The OPERABILITY of the DC subsystems is consistent with the initial assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining at least one train of DC sources OPERABLE during accident conditions, in the event of:
a. An assumed loss of all offsite AC power or all onsite AC power; and

b. A worst case single failure.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because T.S. Table 3.8.6-1 Category B limits are exceeded and per T.S. basis the battery would be OPERABLE but degraded.

If the applicant concludes that Category C limits are met, this would be the correct answer.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible becauseT.S. 3.8.9 (Distribution Systems - Operating) Basis describes the DC portion of the system as, four independent
channels (two per train) of DC.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because T.S. Table 3.8.6-1 Category B limits are exceeded and per T.S. basis the battery would be OPERABLE but degraded.
If the applicant conludes that Category C limits are met, this would be the correct answer.

Part 2 is plausible becauseT.S. 3.8.9 (Distribution Systems - Operating) Basis describes the DC portion of the system as, four independent
channels (two per train) of DC.

Basis for meeting the KA

The K/A is matched because the applicant must determine operability of selected safety related equipment (Vital Battery) related to a Loss of DC
Power.

Basis for Hi Cog

This question is higher cognitive because more than one mental step is involved. First, the applicant is required to evaluate parameters given in
the stem using the applicable technical specification to make an operability call and then recall from memory information from the technical
specification basis.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(2) (Tech Specs):

1) Question can not be answered solely by knowing less than or equal to 1 hour TS Action.

2) Question can not be answered solely by knowing the LCO information listed "above the line".

Wednesday, October 30, 2019 Page 258 of 295



FOR REVIEW ONLY - DO NOT DISTRIBUTE

ILT 20-1 MNS SRO NRC Examination

QUESTION 88 @ =

3) Question can not be answered solely by knowing the TS Safety Limits.

4) Question does require applicants to apply knowledge of TS bases information that is required to analyze TS required actions and terminology,
therefore the question is SRO-only.

Job Level

Cognitive Level

QuestionType

Question Source

SRO

Comprehension

BANK

2008 MNS NRC Q81 (Bank 2979)

Development References

Student References Provided

TS 3.8.6 (Battery Cell Parameters)

T.S. 3.8.6 Basis

Copy of TS 3.8.6

APEO058 2.2.37 - Loss of DC Power

APE(058 GENERIC

Ability to determine operability and/or availability of safety related equipment. (CFR: 41.7 / 43.5/45.12)

Remarks/Status

Rearranged answers from original bank question, correct answer is now "A". SLM 01/10/2019
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APEQ77 AA2.02 - Generator Voltage and Electric Grid Disturbances

Ability to determine and interpret the following as they apply to Generator Voltage and Electric Grid Disturbances: (CFR: 41.5 and 43.5/45.5,
45.7, and 45.8)

Voltage outside the generator capability curve..........cceccevverueennene

Given the following on Unit 1:

e Unitisat 100% RTP

e The TCC has reported that [Real Time Contingency Analysisll (RTCA) indicates
INADEQUATE switchyard voltage

e The crew has entered AP/1/A/5500/05 (GENERATOR VOLTAGE AND
ELECTRIC GRID DISTURBANCES)

e Main Generator operating conditions are as follows

o Hydrogen Pressure (PSIG) 60

o Generator VARS 660
o Generator MW 1200
o Generator Voltage (kV) 23.6

In accordance with AP/05:
1) the CRS will direct the OATC to lower
2) once the required jumpers are placed in accordance with Enclosure 3 (RTCA
ACTIONS with UNIT ON-LINE), both trains of OFFSITE power will

Which ONE (1) of the following completes the statements above?

REFERENCE PROVIDED

A. 1. turbine load
2. be restored to OPERABLE

B. 1. turbine load
2. remain INOPERABLE

C. 1. generator voltage
2. be restored to OPERABLE

D. 1. generator voltage
2. remain INOPERABLE
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General Discussion

AP/05 contains steps to adjust generator voltage in order to maintain operation within the limits of the Capability Curve. There is guidance for a
load reduction to maintain reactor power less than 100% and to mitigate generator under frequency events..

Inadequate switchyard voltage indicated by the Real Time Contingency Analysis will require ECCS, Offsite Power, NSW, and shared ventilation
systems to be declared inoperable. Installation of jumpers for the purpose of preventing "Double Sequencing" will allow the unit to exit
inoperability actions for ECCS ONLY. Offsite power will remain inoperable.

Answer A Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because AP/05 does contain guidance for decreasing turbine load to maintain reactor power less than 100% and to mitigate

generator under frequency events.

Part 2 is plausible because ECCS will be restored to OPERABLE once jumpers are installed.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because AP/05 does contain guidance for decreasing turbine load to maintain reactor power less than 100% and to mitigate

generator under frequency events.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because ECCS will be restored to OPERABLE once jumpers are installed.

Answer D Discussion

CORRECT. See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant is required to demonstrate the ability to interpret an operating point on the generator capability curve
and apply to procedural guidance. The applicant is also required to determine Tech Spec required actions for an Electric Grid Disturbance.

Basis for Hi Cog

This question is higher cognitive because the applicant is required to apply given data to a chart and then recall from memory the Tech Spec
application, requiring more than one mental step.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(2) (Tech Specs):
1) This question can NOT be answered by knowing less than 1 hour Tech Specs

2) This question can NOT be answered by knowing information listed "above-the-line".
3) This question can NOT be answered by knowing the TS Safety Limits or their bases.
4) This question requires the applicant to have knowledge of the Tech Spec Basis.

Specifically, it requires the applicant to have knowledge of the Design-Basis requirements for offsite circuitry along with Tech Spec application
of an additional requirement based on discovery of an unanalyzed event.

Job Level Cognitive Level QuestionType Question Source

SRO Comprehension BANK 2015 CNS NRC (Bank 6677)
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Development References Student References Provided
T.S.B 3.8.1 (AC Sources - Operating), Generator Capability Curve.
AP/1/A/5500/05 (Generator Voltage and Electric Grid Disturbances), Rev 13

AP/05 Bckgd. Document, Rev 13

APEQ77 AA2.02 - Generator Voltage and Electric Grid Disturbances
Ability to determine and interpret the following as they apply to Generator Voltage and Electric Grid Disturbances: (CFR: 41.5 and 43.5/45.5,
45.7, and 45.8)

Voltage outside the generator capability curve........c..ccccceeevennenne

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 01/22/2019
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APEO51 AA2.01 - Loss of Condenser Vacuum
Ability to determine and interpret the following as they apply to the Loss of Condenser Vacuum: (CFR: 43.5/45.13)
Cause for low vacuum condition .............cccceeeininennns

Given the following on Unit 2:

e The unitis at 45% RTP

e A failure of the RC system has occurred resulting in a reduction in RC flow to
the main condenser

e Main Condenser vacuum is at 250 Hg and DEGRADING
e AP-23 (LOSS OF CONDENSER VACUUM) has been implemented

Based on the conditions above and in accordance with AP-23,
1) the CRS will direct the crew to in attempt to mitigate this transient.
2) When turbine trip criteria is exceeded, the CRS will transition to

Which ONE (1) of the following completes the statements above?

PROCEDURE LEGEND:

AP-02 (TURBINE GENERATOR TRIP)
E-0 (REACTOR TRIP OR SAFETY INJECTION)

A. 1. reduce turbine load AND start additional RC pumps
2. E-0

B. 1. start main vacuum pumps
2. E-0

C. 1 reduce turbine load AND start additional RC pumps
2. AP-02

D. 1. start main vacuum pumps
2. AP-02
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General Discussion

For the given plant conditions, main condenser vacuum is above the trip setpoint of 20". This directs the crew to the RNO column for Step 2,
which directs the crew to step 5 to attempt to mitigate the event. In this event vacuum will decrease until a turbine trip is warranted. This will
occur at 20" vacuum and AP-23, Step 2 RNO directs going to step 3 to check the turbine tripped. If the turbine is tripped or not, the crew will
be directed to trip the reactor in Step 3 RNO or Step 4 and go to E-0.

Per AP-23 bckgd doc,

First action listed is to reduce turbine generator load. This should help maintain condenser vacuum especially on scenarios involving a reduction
in RC cooling.

The next action listed is to start additional RC pumps. Like the above action, this is most effective for scenarios involving an insufficient amount
of RC cooling.

The next action listed is to start Main Vacuum Pumps. This action should be most effective in scenarios involving the buildup of non-
condensable gas vs insufficient RC cooling.

Answer A Discussion

CORRECT: See explanation above.

Answer B Discussion

INCORRECT: See explanation above.
PLAUSIBLE:
Part 1 is plausible because this action is recommended in AP-23, but it will only help in cases where vacuum degradation is due to buildup of

non-condensable gases.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because the low vacuum condition will cause a turbine trip and with Rx power less than P-8, a Rx trip would not be generated,
therefore, the applicant may conclude that AP-02 is the correct flowpath.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because this action is recommended in AP-23, but it will only help in cases where vacuum degradation is due to buildup of
non-condensable gases.

Part 2 is plausible because the low vacuum condition will cause a turbine trip and with Rx power less than P-8, a Rx trip would not be generated,
therefore, the applicant may conclude that AP-02 is the correct flowpath.

Basis for meeting the KA

The K/A is matched because the applicant demonstrates the ability to interpret the reason for the loss of vacuum by evaluating plant conditions
and choosing the correct actions that will mitigate the specific reason for the loss of vacuum.

Basis for Hi Cog

This question is higher cognitive because it requires the applicant to evaluate overall plant conditions and understand multiple indications (Main
Vacuum below trip setpoint, Steam Dumps not available, etc.) in order to determine the correct course of action and procedural flowpath.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
Guidance for SRO-only Questions" linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):

1) The question can NOT be answered solely by knowing systems knowledge.

2) The question can NOT be answered by knowing immediate operator actions.

3) The question can NOT be answered solely by knowing entry conditions for AOP or direct entry conditions for EOPs.

4) The question can NOT be answered solely by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

5) The question requires detailed knowledge of procedure steps and the AP background document and requires the applicant to analyze the
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‘conditions given and based on that analysis determine the appropriate procedures to implement. Therefore, it is SRO knowledge.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension MODIFIED 2009 MNS NRC Q76 (Bank 3091)

Development References ‘Student References Provided

AP-23 Background Document, Rev 5

AP-23 (Loss of Condenser Vacuum), Rev 8

APEO51 AA2.01 - Loss of Condenser Vacuum
Ability to determine and interpret the following as they apply to the Loss of Condenser Vacuum: (CFR: 43.5 / 45.13)
Cause for low vacuum condition ...........cccccecevirencnenene

Remarks/Status
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APEOQ61 2.1.25 - Area Radiation Monitoring (ARM) System Alarms
APE(061 GENERIC
Ability to interpret reference materials, such as graphs, curves, tables, etc. (CFR: 41.10/43.5/45.12)

Given the following plant conditions:

¢ Due to a plant event, Unit 1 was tripped at 0820

e An unexplained increase in plant radiation levels is occurring and RP is
currently attempting to determine the source of the increased radiation levels

e The SMis preparing to make an emergency declaration based on observation
of the following OAC EMF Graphic indications:

TIME
Units EME 08:30 08:50 09:10
mr/Hr 1EMF-51A 90 R/hr 80 R/hr 50 R/hr
EMF-36L 3.20E+03 4.50E+04 1.00E+06
P EMF-36H 1.80E+02 3.80E+03 4.80E+03

1) The Emergency Classification in accordance with RP-000 (EMERGENCY
CLASSIFICATION) based on OAC radiation monitor indications at 08:30 is

2) After the Initial Notification, the SM re-evaluates the OAC radiation monitor
indications at 09:10 and the Emergency Classification is

Which ONE (1) of the following completes the statements above?
REFERENCE PROVIDED

A. 1. Unusual Event

2. Alert
B. 1. Alert

2. Site Area Emergency
C. 1. Unusual Event

2. Site Area Emergency
D. 1. Alert

2. Alert
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General Discussion

Based on the OAC EMF data provided and RP-000 (EMERGENCY CLASSIFICATION) EAL wallchart, the applicant should determine that, at
08:30 the Emergency Classification is an ALERT. This is based on Table F-1 (Fission Product Barrier Threshold Matrix). Analyzing the 08:30
EMF data would reveal that EMF-51A indicates > 8.8 R/hr with time after S/D being 0-1 hrs (Table F-2), which results in an ALERT, FA1.1
(Any loss or potential loss of either Fuel Clad or NCS) due to EMF-51A /B > Table F-2 column "NCS Loss".

Upon re-evaluation at 09:10, the applicant should determine that the Emergency Classification is now a SAE. This is based on EMF-36H being
>2.61E+03 for greater than 15 minutes. To make this determination the applicant must look at the EMF data from 08:50 at which time EMF-
36H indication is already >2.61E+03 (actually 3.8E+03) and then at 09:10 EMF-36H is still >2.61E+03 (actually 4.8E+03). In accordance with
RP-000 EAL Wallchart, this results in a Site Area Emergency (RS1.1).

Answer A Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the EMF-36L reading at 0830 exceeds the EAL wallchart Table R-1 threshold for an unusual event.

Part 2 is plausible because an analysis of the fission product barriers at this time would result in an Alert based on IEMF-51A being greater than
8.8 R/hr at time 0-1 hrs after shutdown.

Answer B Discussion

CORRECT: See explanation above.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is plausible because the EMF-36L reading at 0830 exceeds the EAL wallchart Table R-1 threshold for an unusual event.

Part 2 is correct.

Answer D Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because an analysis of the fission product barriers at this time would result in an Alert based on 1EMF-51A being greater than
8.8 R/hr at time 0-1 hrs after shutdown.

Basis for meeting the KA

The K/A is matched because it requires the applicant to interpret reference materials (table of plant computer indications) to evaluate the plant's
emergency status.

Basis for Hi Cog

This is a higher cognitive level question because it requires more than one mental step.

First, it requires the applicant to evaluate the radiation monitor indications provided to determine the plant Emergency Action Level.
Next, it requires the applicant to evaluate a change in radiation monitor indications to determine if the Emergency Action Level status has
changed and, if so, what the new Emergency Action Level is.

Basis for SRO only

This question is SRO level because it requires the applicant to evaluate plant conditions and determine the Emergency Action Level based on
application of RP-000 (Emergency Classification) EAL wallcharts.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension MODIFIED 2014 MNS NRC Q90 (Bank 5904)
Development References Student References Provided
RP-000 (Classification of Emergency) EAL wallcharts, Rev 29 RP-000 (CLASSIFICATION OF EMERGENCY)
EAL Wallcharts

APEOQ61 2.1.25 - Area Radiation Monitoring (ARM) System Alarms
APE(061 GENERIC
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Ability to interpret reference materials, such as graphs, curves, tables, etc. (CFR: 41.10/43.5/45.12)

Remarks/Status
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WEI13 EA2.2 - Steam Generator Overpressure

Ability to determine and interpret the following as they apply to the (Steam Generator Overpressure)
(CFR: 43.5/45.13)

Adherence to appropriate procedures and operation within the limitations in the facility*s license and amendments.

Given the following on Unit 1:

e  The unit has tripped from 100% RTP

e  The crew has implemented EP/1/A/5000/F-0, (Critical Safety Function Status
Trees)

o 1B S/G pressure is being maintained at approximately 1210 PSIG following
failure of the associated S/G PORV

1) To mitigate this event, the CRS will direct the crew to enter

2) PerT.S. 3.7.4 (SG PORVSs) Bases, the most limiting event assumed in the safety
analysis is an NC cooldown

Which ONE (1) of the following completes the statements above?
PROCEDURE LEGEND:
FR-H.2 (RESPONSE TO STEAM GENERATOR OVERPRESSURE)

FR-H.4 (RESPONSE TO LOSS OF NORMAL STEAM RELEASE
CAPABILITIES)

A. 1. FR-H.2
2. coincident with a loss of offsite power

B. 1. FR-H.2
2. following a S/G tube rupture

C. 1. FR-H.4
2. coincident with a loss of offsite power

D. 1. FR-H.4
2. following a S/G tube rupture
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General Discussion

The lift setpoints for the SG PORVs and safeties are as follows:

1125 PSIG - PORV
1170 PSIG - Safety
1190 PSIG - Safety
1205 PSIG - Safety
1220 PSIG - Safety
1225 PSIG - Safety

For the given conditions (1B S/G pressure at 1210 psig), 3 safety valves will have already failed to control pressure. They have NOT functioned
as designed, since pressure has risen above their lift setpoints.

In accordance with F-0, Critical Safety Function Status Trees for Heat Sink, if pressure is less 1225 psig, but greater than 1170 psig, the SRO
implements FR-H.4.

In the accident analysis presented in Reference 2, the SG PORVs are assumed to be used by the operator to cool down the unit to RHR entry
conditions for accidents accompanied by a loss of offsite power.

For the recovery from a steam generator tube rupture (SGTR) event, the operator is also required to perform a limited cooldown to establish
adequate subcooling as a necessary step to terminate the primary to secondary break flow into the ruptured steam generator. The time required to
terminate the primary to secondary break flow for an SGTR is more critical than the time required to cool down to RHR conditions for this event
and also for other accidents. Thus, the SGTR is the limiting event for the SG PORVs.

Answer A Discussion

INCORRECT. See explanation above.

PLAUSIBLE:
Part 1 is plausible because three main steam safety valves have failed thus far for S/G pressure to be at 1210 PSIG. Therefore the applicant may
conclude that FR-H.2 is required.

Part 2 is plausible because TS 3.7.4 bases dicusses that in the accident analysis, the SG PORVs are assumed to be used by the operator to cool
down the unit to RHR entry conditions for accidents accompanied by a loss of offsite power.

Answer B Discussion

INCORRECT. See explanation above.

PLAUSIBLE:

Part 1 is plausible because three main steam safety valves have failed thus far for S/G pressure to be at 1210 PSIG. Therefore the applicant may
conclude that FR-H.2 is required.

Part 2 is correct.

Answer C Discussion

INCORRECT: See explanation above.

PLAUSIBLE:
Part 1 is correct.

Part 2 is plausible because TS 3.7.4 bases dicusses that in the accident analysis, the SG PORVs are assumed to be used by the operator to cool
down the unit to RHR entry conditions for accidents accompanied by a loss of offsite power.

Answer D Discussion

CORRECT: See explanation above.

Basis for meeting the KA

The K/A is matched because the applicant must apply knowledge of the S/G PORVs, and code safety setpoints with detailed knowledge of
functional restoration procedures and critical safety function status trees to aid in making a decision on which FRP to implement.

Basis for Hi Cog

This is a high cognitive level question because it involves a level of analysis of a given set of conditions, and applying system knowledge to
make a conclusion on which success path is implemented for the conditions.

Basis for SRO only

This question meets the following criteria for an SRO only question as described in NUREG-1021 Rev. 11, ES-401 Attachment 2 "Clarification
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Guidance for SRO-only Questions" for screening questions linked to 10CFR55.43(b)(5) (Assessment and selection of procedures):
1) The question can NOT be answered by knowing systems knowledge alone.

2) The question can NOT be answered by knowing immediate Operator actions.
3) The question can NOT be answered by knowing AOP or EOP entry conditions.
4) The question can NOT be answered by knowing the purpose, overall sequence of events, or overall mitigative strategy of the procedure.

5.)The question requires the applicant to assess plant conditions, and then select the FR procedure transition for mitigation. Yellow Path FR
procedures entry conditions and mitigative strategy knowledge requirements apply to SROs only.

Job Level Cognitive Level QuestionType Question Source
SRO Comprehension BANK 2016 CNS Audit (Bank 6488)
Development References Student References Provided

FR-H.2 (Response to S/G Overpressure), Rev 3
FR-H.4 (Response to Loss of Normal Steam Release Capabilities), Rev 2

STM-SM (Main Steam System Lesson Plan), Rev 31
TS 3.7.4 Basis
TS 3.4.11 Basis

WEI13 EA2.2 - Steam Generator Overpressure
Ability to determine and interpret the following as they apply to the (Steam Generator Overpressure)
(CFR: 43.5/45.13)

Adherence to appropriate procedures and operation within the limitations in the facility*s license and amendments.

Remarks/Status

Rearranged answers from original bank question, correct answer is now "D". SLM 01/10/2019
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APEQ32 2.2.40 - Loss of Source Range Nuclear Instrumentation
APE032 GENERIC
Ability to apply Technical Specifications for a system. (CFR: 41.10 /43.2 /43.5 / 45.3)

Given the following on Unit 1:

Unit is in Mode 6

Fuel offload in progress

N-31 and N-32 are in service

"A" Train Wide Range (Gamma-Metrics) is in service

[ ]
[ ]
[ ]
[ ]
Subsequently,
e Source Range Instrument (N-31) fails
1) The CRS required to enter the action statement of LCO 3.9.3 (Nuclear

Instrumentation).

2) In order to meet the operability requirements of LCO 3.9.3, source range audible
indication required.

Which ONE (1) of the following completes the statements above?

A. 1. is NOT
2. is NOT

B. 1. is NOT

2. 1Is
C. 1. is

2. i