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NMP2L 2596
September 4, 2015

U.S. Nuclear Regulatory Commission
Attn: Regional Administrator, Region |
2100 Renaissance Blvd, Suite 100
King of Prussia, PA 19406-2713

Nine Mile Point Nuclear Station, Unit 2
Renewed Facility Operating License No. NPF-69
NRC Docket No. 50-410

Subject: Nine Mile Point Unit 2 Initial License Examination Outlines

Reference (1) Letter from D. Jackson (NRC) to P. Orphanos (NMPNS), dated June 11,
2015, Senior Reactor and Reactor Operator Initial License Examinations -
Nine Mile Point Nuclear Station, Unit 2

As discussed in Reference (1), arrangements have been made for the administration of license
examinations at Nine Mile Point Unit 2 during the week of November 30, 2015. The
examinations are being prepared based on the guidelines in NUREG-1021, “Operator Licensing
Examination Standards for Power Reactors,” Revision 10.

Enclosed are the approved examination outlines for the Unit 2 Senior Reactor and Reactor
Operator initial license examinations. The written examination outlines were developed using
an electronic random outline generator developed by Western Technical Services, Inc.

In accordance with NUREG-1021, ES-201, “Initial Operator Licensing Examination Process,”
Attachment 1, Nine Mile Point Nuclear Station, LLC (NMPNS) requests that the examination
materials be withheld from public disclosure until two years after the examinations have been
completed. The enclosed materials are appropriately marked in accordance with NUREG-1021.

Should you have any questions regarding the information in this submittal, please contact Ryan
Hamilton, Operations Training Manager, at (315) 349-1385.

Sincerely,
Jeffrey W. Gerber
Director Site Training, Nine Mile Point Nuclear Station

Exelon Generation Company, LLC

JWG/BTV
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Enclosure: Examination Outlines for the Unit 2 Senior Reactor and Reactor Operator Initial
License Examinations

cc: B. Fuller, NRC Chief Examiner (with enclosure)
D. Jackson, NRC (without enclosure)
NRC Resident Inspector (without enclosure)
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bce:  (without enclosure)
P. M. Orphanos
W. J. Trafton
M. Busch
J. W. Gerber
R. C. Hamilton
J. Barstow
D. M. Moore
D. P. Ferraro
M. C. Alexander
P. F. Isham

COMMITMENTS IDENTIFIED IN THIS CORRESPONDENCE

¢ None

Posting Requirements for Responses — NOV/Order

NO




ES-401 Written Examination Outline Form ES-401-1
Facility: Nine Mile Point Unit2  Date of Exam: November 2015
RO K/A Category Points SRO-Only Points
Tier Group [ K | K| K|K|K|K|A|A|A|A|G]| Tota .
10234506123 |4|"| 1 | A | G |Tom
1 1 41 4| 3 313 31 20 4 3 7
Fmegensy | 2 2 | 11 11 1] 7 | 2 1 3
Plant Tier
Evoluti
volutions Totals 6 514 4 | 4 4 27 6 4 10
1 313 |2 312 |2|2| 2|2 31 2] 26 2 3 5
2.
Plant 2 (1|1t i1yt 1111112412 (o1 2 3
Systems Tier
Totals4434333334438 3 5 8
3. Generic Knowledge & Abilities 1 2 3 4 10 1234 7
Categories 2 3 2 3 20 211 |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 outlines (i.e., except for one category in Tier 3 of the SRO-only outline, the
“Tier Totals” in each K/A category shall not be less than two).

2. 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.

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

4. 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 KAs 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 applicable K/A’s

8. On the following pages, enter the K/A numbers, a brief description of each topic, the topics’
importance ratings (IR) 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 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.

0. 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 10CFR55.43




ES-401

2

Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Emergency and Abnormal Plant Evolutions — Tier 1 Group 1

EAPE # / Name Safety Function | K1 | K2 | K3 | A1 | A2 G K/A Topic(s) Imp. | Q#
AA2 .05 - Ability to determine and/or
295021 Loss of Shutdown interpret the following as they apply to 35 76
Cooling / 4 LOSS OF SHUTDOWN COOLING : :
Reactor vessel metal temperature
AA2.01 - Ability to determine and/or
) interpret the following as they apply to
295904 Partial or Total Loss of PARTIAL OR COMPLETE LOSS OF 36 | 77
D.C. POWER : Cause of partial or
complete ioss of D.C. power
EA2.02 - Ability to determine and/or
295030 Low Suppression Poct interpret the following as they apply to 39 78
Water Level / § LOW SUPPRESSION POOL WATER ’
LEVEL : Suppression pool temperature
. 2.4.18 - Emergency Procedures / Plan:
|295m.9 Partial o Total Loss of Knowledge of the specific bases for 4.0 79
nst. Air/ 8
EOPs.
2.2.42 - Equipment Control: Ability to
295018 Partial or Total Loss of recognize system parameters that are 46 80
CCW /8 entry-level conditions for Technical ’
Specifications
2.4.8 - Emergency Procedures / Plan:
295038 High Off-site Release Knowledge of how abnormal operating 45 81
Rate /9 procedures are used in conjunction with ’
EQP's,
EA2.05 - Ability to determine and/or
295025 High Reactor Pressure / interpret the following as they apply to 36 82
3 HIGH REACTOR PRESSURE: Decay :
heat generation.
AK1.01 - Knowledge of the operational
implications of the foliowing concepts as
295018 Partial or Total Loss of X they apply to PARTIAL OR COMPLETE 351 39
ccw/s LOSS OF COMPONENT COOLING ’
WATER : Effects on component/system
operations
AK1.02 - Knowledge of the operational
implications of the following concepts as
700000 Generator Voltage and X they apply to GENERATOR VOLTAGE 33| 40
Electric Grid Disturbances AND ELECTRIC GRID ’
| DISTURBANCES and the following:
Over-excitation.
AK1.03 - Knowledge of the operational
implications of the following concepts as
295006 SCRAM /1 X they apply to SCRAM : Reactivity 37 4t
control
AK2.05 - Knowledge of the
interrelations between LOSS OF
295021 Loss of Shutdown X SHUTDOWN COOLING and the 27| a2
g/4 Pt .
following: Fuel pool cooling and cleanup
system
AK2.01 - Knowledge of the
. . interrelations between PLANT FIRE
600000 Plant Fire On-site / 8 X ON SITE and the following: Sensors, 26 43
detectors and valves
EK2.06 - Knowledge of the
. . interrelations between SUPPRESSION
232028 Suppression Pool High X POOL HIGH WATER TEMPERATURE | 3.5 | 44
p./5 L .
and the following: Suppression pool
level
295037 SCRAM Conditions X | EK3.08 - Knowledge of the reasons for 36 | 45
Present and Reactor Power the following responses as they apply to )




ES-401

2

Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Emergency and Abnormal Plant Evolutions — Tier 1 Group 1

inst. Air/ 8

AIR and the following: Reactor water

| cleanup

EAPE # / Name Safety Function | K1 | K2 | K3 | A1 | A2 G K/A Topic(s) Imp. | Q#
Above APRM Downscale or | SCRAM CONDITION PRESENT AND
Unknown / 1 { REACTOR POWER ABOVE APRM
DOWNSCALE OR UNKNOWN : ATWS
| circuitry: Plant-Specific
EK3.03 - Knowledge of the reasons for
. . the following responses as they apply to
235038 High Off-site Release X HIGH OFF-SITE RELEASE RATE: 37| 46
Control room ventilation isolation:
Plant-Specific
EK3.02 - Knowledge of the reasons for
295025 High Reactor Pressure X the following responses as they apply to 39 47
/3 HIGH REACTOR PRESSURE : ’
Recirculation pump trip: Plant-Specific
| AA1.02 - Ability to operate and/or
monitor the following as they apply to
:g::;gn?n‘;":{‘;'f°°m X CONTROL ROOM ABANDONMENT : | 2.9 | 48
Reactor/turbine pressure regulating
system
AA1.04 - Ability to operate and/or
295005 Main Turbine X monitor the following as they apply to 27 | a9
Generator Trip/ 3 MAIN TURBINE GENERATOR TRIP : )
Main generator controls
AA1.01 - Ability to operate and/or
295023 Refueling Acc Cooling X monitor the following as they apply to 33 50
Mode / 8 REFUELING ACCIDENTS : Secondary ’
containment ventilation
EA2.04 - Ability to determine and/or
. interpret the following as they apply to
235030 Low Suppression Pool LOW SUPPRESSION POOL WATER | 35 | 51
LEVEL : Drywell/ suppression chamber
differential pressure: Mark-1&ll
AA2.06 - Ability to determine and/or
295001 Partial or Complete interpret the following as they apply to
Loss of Forced Core Flow PARTIAL OR COMPLETE LOSS OF 3.2 52
Circuiation/ 1 & 4 FORCED CORE FLOW CIRCULATION
: Nuclear boiler instrumentation
AA2.04 - Ability to determine and/or
295004 Partial or Total Loss of interpret the following as they apply to 32| 53
DC Pwr/6 PARTIAL OR COMPLETE LOSS OF :
D.C. POWER : System lineups
. 2.4.1 - Emergency Procedures / Plan:
ffﬂgi?aﬂ'?: Foywel Knowledge of EOP entry conditions and | 4.6 | 54
immediate action steps.
. 2.2.37 - Equipment Control: Ability to
L295003 Partial or Complete determine operability and/or availability 36| 55
oss of AC/ 6 /
of safety related equipment.
2.4.9 - Emergency Procedures / Plan:
. Knowledge of low power / shutdown
5295024 High Drywell Pressure / implications in accident (e.g., loss of 3.8 56
coolant accident or loss of residual heat
removal) mitigation strategies.
EK1.01 - Knowledge of the operational
295031 Reactor Low Water X implications of the following concepts as 46 57
Level / 2 they apply to REACTOR LOW WATER ’
LEVEL : Adequate core cooling
AK2.04 - Knowledge of the
. interrelations between PARTIAL OR
295019 Partial of Total Loss of X COMPLETE LOSS OF INSTRUMENT | 2.8 | 58




ES-401 2 Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Emergency and Abnormal Plant Evolutions — Tier 1 Group 1

EAPE # / Name Safety Function | K1 | K2 | K3 | A1 A2 G K/A Topic(s) Imp. Q#

K/A Category Totals: 4 4 3 3 Group Point Total: 20/7




ES-401

3

Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Emergency and Abnormal Plant Evolutions — Tier 1 Group 2

EAPE # / Name Safety Function K1 | K2 | K3 | A1 A2 G K/A Topic(s) Imp. | Q#
EAZ2.03 - Ability to determine and/or
295033 High Secondary interpret the following as they apply to
Containment Area Radiation HIGH SECONDARY CONTAINMENT 4.2 83
Levels /1 9 AREA RADIATION LEVELS : Cause of
] high area radiation
295036 Secondary 2.4.41 - Emergency Procedures / Plan:
Containment High Sump/Area Knowledge of the emergency action 46 84
Water Level / 5 level thresholds and classifications.
EA2.02 - Ability to determine and / or
) interpret the following as they apply to
200000 Migh CTMT Hydrogen HIGH PRIMARY CONTAINMENT 35 | 85
’ HYDROGEN CONCENTRATIONS:
| Oxygen monitoring system availability
AK1.01 - Knowledge of the operational
implications of the following concepts as
égg(t’iﬁa '/";“é"‘;“e”t Cont. X they apply to INADVERTENT 37 | 59
CONTAINMENT ISOLATION : Loss of
normal heat sink
AK2.02 - Knowledge of the
295012 High Drywell X interrelations between HIGH DRYWELL 36 60
Temperature / 5 TEMPERATURE and the following: :
Drywell cooling
AK3.01 - Knowledge of the reasons for
295010 High Drywell Pressure X the following responses as they apply to 38 | 61
/5 HIGH DRYWELL PRESSURE : Drywell ’
venting
AA1.04 - Ability to operate and/or
295009 Low Reactor Water X monitor the following as they apply to 27 | 62
Level / 2 | LOW REACTOR WATER LEVEL : ’
Reactor water cleanup
EA2.03 - Ability to determine and/or
295029 High Suppression Pool interpret the following as they apply to 34 | 63
Water Level / & | HIGH SUPPRESSION POOL WATER ’
| LEVEL : Drywell/containment water level
295035 Secondary 2f.2.39 - Equipment Contro!: Klnowledge
Containment High Differential 0 les.s. thgn one_hour technica 39 | 64
Pressure / § specification action statements for
systems.
EK1.0 - Knowledge of the operational
295034 Secondary implications of the following concepts as
Containment Ventilation High X they apply to SECONDARY 41 65
Radiation / 9 CONTAINMENT VENTILATION HIGH
RADIATION : Radiation Releases
K/A Category Totals: 2 1 1 1 | Group Point Total: 7/3




ES-401

Nine Mile Point Unit 2
Written Examination Outline
Plant Systems — Tier 2 Group 1

Form ES-401-1

System #/ Name

A2

Imp

Q#

203000 RHR/LPCI: Injection
Mode

211000 SLC

A2.14 - Ability to (a) predict the
impacts of the following on the
RHR/LPCI: INJECTION MCDE
(PLANT SPECIFIC) ; and (b)
based on those predictions, use
pracedures to correct, control, or
mitigate the consequences of
those abnormal conditions or
operations: Initiating logic failure

3.9

86

A2.04 - Ability to (a) predict the
impacts of the following on the
STANDBY LIQUID CONTROL
SYSTEM : and (b) based on
those predictions, use
procedures to correct, control, or
mitigate the consequences of
those abnormal conditions or
operations: inadequate system
flow

3.4

87

217000 RCIC

2.1.23 — Ability to perform
specific system and integrated
piant procedures during all
modes of plant operation.

44

88

262002 UPS (AC/DC)

| 2.2.40 — Ability to apply

Technical Specifications for a
system.

47

89

300000 instrument Air

2.1.20 — Conduct of Operations:
Ability to interpret and execute
procedure steps.

4.6

30

300000 Instrument Air

K1.04 - Knowledge of the

| connections and / or cause

effect relationships between
INSTRUMENT AIR SYSTEM
and the following: Cooling water
to compressor

2.8

263000 DC Electrical
Distribution

K1.04 - Knowledge of the
physical connections and/or
cause- effect relationships
between D.C. ELECTRICAL
DISTRIBUTION and the
following: Ground detection

26

215004 Source Range
Monitor

K2.01 - Knowledge of electrical
power supplies to the following:
SRM channels/detectors

26

209001 LPCS

218000 ADS

K2.03 - Knowledge of electrical
power supplies to the following:
Initiation logic

29

K3.01 - Knowledge of the effect
that a loss or malfunction of the
AUTOMATIC
DEPRESSURIZATION SYSTEM
will have on following:
Restoration of reactor water
level after a break that does not
depressurize the reactor when
required

44




ES-401 Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline

Plant Systems — Tier 2 Group 1

System # / Name

-

N X

w X

P
o X

A2

Imp

Q#

203000 RHR/LPCI: Injection
Mode

211000 SLC

209002 HPCS

215003 IRM

264000 EDGs

212000 RPS

217000 RCIC

K3.03 - Knowledge of the effect
that a loss or malfunction of the
RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) will have on
following: Adequate core cooling

46

K4.05 - Knowledge of
STANDBY LIQUID CONTROL
SYSTEM design feature(s)
and/or interlocks which provide
for the following: Dispersal of
boron upon injection into the
vessel

34

K4.02 - Knowledge of HIGH
PRESSURE CORE SPRAY
SYSTEM (HPCS) design
feature(s) and/or interlocks
which provide for the following:
Prevents over filling reactor
vessel: Plant-Specific.

34

K5.01 - Knowledge of the
operational implications of the
following concepts as they apply
to INTERMEDIATE RANGE
MONITOR (IRM) SYSTEM :
Detector operation

2.6

K5.06 - Knowledge of the
operational implications of the
following concepts as they apply
to EMERGENCY
GENERATORS (DIESEL/JET) :
Load sequencing

34

10

K6.04 - Knowledge of the effect
that a loss or malfunction of the
following will have on the
REACTOR PROTECTION
SYSTEM : D.C. electrical
distribution

2.8

K6.03 - Knowledge of the effect
that a loss or malfunction of the
following will have on the
REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC):
Suppression pool water supply

3.5

259002 Reactor Water
Level Control

A1.04 - Ability to predict and/or
monitor changes in parameters
associated with operating the
REACTOR WATER LEVEL
CONTROL SYSTEM controls
including: Reactor water level
control controller indications

3.6

13

400000 Component Cooling
Water

A1.01 - Ability to predict and / or
monitor changes in parameters
associated with operating the
CCWS controls including: CCW
flow rate

2.8

14




ES-401 Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Plant Systems — Tier 2 Group 1

A2

System # / Name K ;( g K g( K| A ATAL o mp | o

-

1 A2.11 - Ability to (a) predict the
impacts of the following on the
STANDBY GAS TREATMENT
SYSTEM ; and (b) based on
those predictions, use
procedures to correct, control, or
mitigate the consequences of
those abnormal conditions or
operations: High containment
pressure

261000 SGTS 32| 15

A2.03 - Ability to (a) predict the
impacts of the following on the
RELIEF/SAFETY VALVES ; and
(b) based on those predictions,
use procedures to correct, 4.1 16
control, or mitigate the
consequences of those
abnormal conditions or
operations: Stuck open SRV

239002 SRVs

A3.01 - Ability to monitor
automatic operations of the A.C.
ELECTRICAL DISTRIBUTION
including: Breaker tripping

262001 AC Electrical

Distribution 3.1 17

A3.02 - Ability to monitor
automatic operations of the

| AVERAGE POWER RANGE
MONITOR/LOCAL POWER
RANGE MONITOR SYSTEM
including: Full core display

215005 APRM / LPRM 35| 18

| A4.04 - Ability to manually
operate and/or monitor in the
control room: System indicating
lights and alarms

223002 PCIS/Nuclear

Steam Supply Shutoff 35 19

A4.01 - Ability to manually
operate and/or monitor in the
| control room: Transfer from 28 | 20
alternative source to preferred
source

262002 UPS (AC/DC)

{ 2.4.21 - Emergency Procedures
| / Plan: Knowiedge 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.

205000 Shutdown Cooling 40 | 21

2.2.44 - Equipment Control:
Ability to interpret control room
indications to verify the status
1| and operation of a system, and 4.2 22
understand how operator
actions and directives affect
plant and system conditions.

300000 Instrument Air




ES-401 Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Plant Systems — Tier 2 Group 1

A2

System #/ Name G Imp Q#

-

K1.06 - Knowledge of the
physical connections and/or
cause- effect relationships
between INTERMEDIATE
RANGE MONITOR (IRM)
SYSTEM and the following:
APRM SCRAM signals: Plant-
Specific

215003 IRM X 39 23

| K4.02 - Knowledge of PRIMARY
| CONTAINMENT ISOLATION

| SYSTEM/NUCLEAR STEAM
SUPPLY SHUT-OFF design 27 | 24
feature(s) and/or interlocks
which provide for the following:
Testability

223002 PCIS/Nuclear
Steam Supply Shutoff

A4.03 - Ability to manually
operate and/or monitor in the 3.2 25
control room: Local operation of )
breakers

262001 AC Electrical
Distribution

K2.01 - Knowledge of electrical
power supplies to the following: 32| 26
RPS motor-generator sets

212000 RPS X

K/A Category Totals: 31312]3)2(2 Group Point Total: 26/5




ES-401 Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Plant Systems — Tier 2 Group 2

System # / Name

A2

—_

w >

Imp.

#*0

241000 Reactor/Turbine
Pressure Regulator

259001 Reactor Feedwater

A2.23 - Ability to (a) predict the
impacts of the following on the
REACTOR/TURBINE
PRESSURE REGULATING

| SYSTEM : and (b} based on

those predictions. use
procedures to correct, control,
or mitigate the consequences of
those abnormal conditions or
operations: Turbine high
eccentricity

26

91

2.4.30 - Emergency Procedures

{ / Plan; 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.

41

92

219000 RHR/LPCH:
Torus/Pool Cooling Mode

239001 Main and Reheat
Steam

256000 Reactor
Condensate

286000 Fire Protection

241000 Reactor/Turbine
Pressure Regulator

1 2.4.47 - Emergency Procedures
| / Plan: Ability to diagnose and

recognize trends in an accurate
and timely manner utilizing the
appropriate controf room
reference material.

4.2

93

K1.05 - Knowledge of the
physical connections and/or
cause- effect relationships
between MAIN AND REHEAT

| STEAM SYSTEM and the

following: Moisture separator
reheaters: Plant-Specific

2.8

27

K2.01 - Knowledge of electrical
power supplies to the following:
System pumps

2.7

28

K3.03 - Knowledge of the effect

| that a loss or malfunction of the

FIRE PROTECTION SYSTEM
will have on following: Plant
protection

36

29

K4.10 - Knowledge of
REACTOR/TURBINE
PRESSURE REGULATING

| SYSTEM design feature(s)

and/or interlocks which provide

: for the following: Turbine Shell

Warming: EHC Only

25

30

245000 Main Turbine
Generator and Auxiliary
Systems

K5.02 - Knowledge of the
operational implications of the
following concepts as they apply
to MAIN TURBINE
GENERATOR AND AUXILIARY
SYSTEMS: Turbine operation
and limitations

2.8

31

214000 RPIS

K6.02 - Knowledge of the effect
that a loss or malfunction of the
following will have on the ROD
POSITION INFORMATION
SYSTEM : Position indication
probe

27

32




ES-401

Form ES-401-1

Nine Mile Point Unit 2
Written Examination Outline
Plant Systems — Tier 2 Group 2

System #/ Name

A2 G

Imp.

# 0

215001 Traversing In-core
Probe

{ A1.01 - Ability to predict and/or
monitor changes in parameters
associated with operating the
TRAVERSING IN-CORE
PROBE controls including:
Radiation levels: (Not-BWR1)

2.8

33

272000 Radiation
Monitoring

1 A2.11 - Ability to (d) predict the
impacts of the following on the
RADIATION MONITORING
SYSTEM ; and (b) based on
those predictions, use
procedures to correct, control,
or mitigate the consequences of
those abnormal conditions or

| operations: Leakage and/or
breaks from contaminated

| systems to atmosphere or to

| other process systems

34

34

233000 Fuel Pool
Cooling/Cleanup

| A3.02 - Ability to monitor

| automatic operations of the

FUEL POOL COOLING AND
CLEAN-UP including: Pump

trip(s)

2.6

35

290001 Secondary CTMT

A4.12 - Ability to manually

| operate and/or monitor in the
control room: Reactor building

| differential pressure: Plant-

Specific

33

36

202001 Recirculation

2.4.31 - Emergency Procedures
/ Plan: Knowledge of

| annunciator alarms, indications,
{ orresponse procedures

4.2

37

201001 CRD Hydraulic

2.1.23 - Conduct of Operations:
Ability to perform specific
system and integrated plant

| procedures during all modes of
plant operation.

K/A Category Totals:

43

38

Group Point Total:

12/3




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3

Facility: Nine Mile Point Unit 2 Date: 11/30/15
Cat KIA # Topic RO___| SRO-Only
r i
aregory P IR | Q% | IR | Q#
Ability to use procedures to determine the
effects on reactivity of plant changes, such as
21.43 RCS temperature, secondary plant, fuel 43 94
depletion, etc.
2195 Ability to interpret reference materials, such 47 a8
" as graphs, curves, tables, efc. ]
1.
Conduct
of Operations 2113 Knowledge of facility requirements for 25 | 66
o controlling vital / controlled access. )
Knowiledge of the purpose and function of
2.1.28 major system components and controls. 4.1 67
Subtotal 2 2
2938 Knowledge of conditions and limitations in 45 | 95
- the facility license. ]
9993 Ability to track Technical Specification 46 99
- limiting conditions for operations. '
é‘ . Ability to manipulate the console controls as
CqulprTent 222 required to operate the facility between 46 | 68
ontro shutdown and designated power levels.
(Equipment Controf: Knowledge of limiting
2.2.22 conditions for operations and safety limits. 40 1 69
2212 Knowledge of surveillance procedures. 37 | 74
Subtotal 3 2
Ability to use radiation monitoring systems,
535 such as fixed radiation monitors and alarms, 2 9%
e portable survey instruments, personell ’
monitoring equipment, etc.
3. :
Radiation Knowledge of Radialogical Safety
Control Procedures pertaining to licensed operator
2313 duties, such as response to radiation monitor 34 70
e alarms, containment entry requirements, fuel '
handling responsibilities, access to locked
high radiation areas, aligning filters, etc.
Knowledge of radiation exposure limits under
234 normal or emergency conditions. 321 1M




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3

L

Subtotal 2 1
Ability to diagnose and recognize trends in
2.4.47 | an accurate and timely manner utilizing the 42 97
appropriate control room reference material.
Knowledge of procedures relating to a
security event.

2.4.28 41 | 100

Knowledge of EOP implementation hierarchy
and coordination with other support
procedures or guidelines such as, operating
procedures, AOP's and SAMG's.

Knowledge of procedures relating to a
security event.

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.

4. 2416 35 | 72
Emergency
Procedures /

Plan 2.4.28

32 73

2.4.21 40| 75

Subtotal 3
Tier 3 Point Total 10 7




ES-401 Record of Rejected K/A’s Form ES-401-4
Tier / Group Randomly Selected K/A Reason for Rejection
Question 30 241000 An operationally relevant question at the appropriate
Reactor/Turbine Pressure license level could not be written for the randomly
Regulator sampled KA.
K4.16 Knowledge of
2/2 REACTOR/TURBINE Randomly re-sampled KA 241000 K4.10 - Knowledge
PRESSURE REGULATING | of REACTOR/TURBINE PRESSURE REGULATING
SYSTEM design feature(s) SYSTEM design feature(s) and/or interlocks which
and/or interlocks which provide for the following: Turbine Shell Warming: EHC
provide for the following: Only
Reactor Cooldown
Question 36 209001 An operationally relevant question at the appropriate
Secondary Containment license level could not be written for the randomly
sampled KA.
A4.12 - Ability to manually
2/2 operate and/or monitor in the _.
control room: Surveillance Randomly re-sampled KA 209001 A4.01 - Ability to
o _ £ manually operate and/or monitor in the control room:
testing: Plant-Specific Reactor building differential pressure: Plant-Specific
Question 6 218000 Question concept overlaps with question #5 concept for
Automatic Depressurization | the randomly sampled KA.
System
K3.03 Knowledge of the
2/1 effect that a loss or
malfunction of the
RHR/LPCI: INJECTION
MODE (PLANT SPECIFIC) | Randomly re-sampled KA 203000 K3.04 - Knowledge
will have on following: of the effect that a loss or malfunction of the RHR/LPCI:
Automatic depressurization INJECTION MODE (PLANT SPECIFIC) will have on
logic following: Adequate core cooling
Question 22 300000 An operationally relevant qugstion at the appropriate
. license level could not be written for the randomly
Instrument Air sampled KA.
2/1 Randomly re-sampled KA 300000 2.2.44 - Equipment
) Control: Ability to interpret control room indications to
2.2.40 - Equipment Control: | verify the status and operation of a system, and
Ability to apply technical understand how operator actions and directives affect
specifications for a system plant and system conditions.
Question 31 201004 System has been retired, unable to write a question for
RSCS the randomly sampled KA.
K5.03 - Knowledge of the
2/2 operational implications of
the following concepts as
they apply to ROD Randomly re-sampled KA 203000 K5.02 - Knowledge of
SEQUENCE Group notch the operational implications of the following concepts as
control limits and rod they apply to RHR/LPCI: INJECTION MODE (PLANT
density. BWR-4,5 SPECIFIC): Core cooling methods




ES-401 Record of Rejected K/A's Form ES-401-4
Question 37 202001 An operationally relevant question at the appropriate
Recirculation license level could not be written for the randomly

sampled KA.
2.4.41 - Emergency
2/2 Procedures / Plan:
Knowledge of the
emergency action level Randomly re-sampled KA 202001 2.4.31 — Emergency
thresholds and Procedures / Plan: Knowledge of annunciator alarms,
classifications indications, or response procedures
Question 54 295028 An operationally relevant question at the appropriate
High Drywell Temperature/5 | license level could not be written for the randomly
sampled KA.
2.4.49 - Emergency
1/1 Procedures / Plan: Ability to
perform without reference to
procedures those actions
that require immediate Randomly re-sampled KA 295028 2.4.1 - Emergency
operation of system Procedures / Plan: Knowledge of EOP entry conditions
components and controls. and immediate action steps
Question 55 295003 NMP2 is a standalone unit.
Partial or Complete Loss of
AC/6
17 2.2.3 - Equipment Control:
(muiti-unit license)
Knowledge of the design, Randomly re-sampled KA 295003 2.2.37 — Equipment
procedural, and operational | Control: Ability to determine operability and/or
differences between units availability of safety related equipment.
Question 65 295034 An operationally relevant question at the appropriate
Secondary Containment license level could not be written for the randomly
Ventilation High Radiation/ | sampled KA.
9
EK1.01- Knowledge of the
172 operational implications of
the following concepts as
they apply to SECONDARY
CONTAINMENT Randomly re-sampied KA 295034 EK1.02 — Knowledge
VENTILATION HIGH of the operational implications of the following concepts
RADIATION: Personnel as they apply to SECONDARY CONTAINMENT
protection VENTILATION HIGH RADIATION: Radiation Releases.
Question 69 2.2.4 NMP2 is a standalone unit.
Suppression Pool High
Water Temp. / 5
3 2.2.4 - Equipment Control:
(multi-unit license)
Knowledge of the design, Randomly re-sampled KA 295003 2.2.22 — Equipment
procedural, and operational | Control: Knowledge of limiting conditions for operations
differences between units and safety limits.
Question 31 201004 RSCS | Randomly sampled system does not exist at this facility
2/2 K5.03 - Knowledge of the
operational implications of
the following concepts as




ES-401 Record of Rejected K/A’s Form ES-401-4
they apply to ROD Randomly re-sampled KA 245000 K5.02 — Knowledge
SEQUENCE Group notch of the operational implications of the following
control limits and rod concepts as they apply to MAIN TURBINE
density: BWR-4,5 GENERATOR AND AUXILIARY SYSTEMS:

Turbine operation and limitations
Question 80 295018 An operationally relevant question at the appropriate
Partial or Total Loss of CCW | license level could not be written for the randomly
/8 sampled KA. Knowledge of less than one hour technical
specification action statements is RO level of knowledge
1/1 2.2.39 - Equipment Control: | per NUREG1021 ES401, attachment 2.
Knowledge of less than one
hour technical specification Randomly re-sampled KA 295018 2.2.42— Equipment
action statements for Control: Ability to recognize system parameters that are
systems. entry-level conditions for Technical Specifications
An operationally relevant question at the appropriate
Question 81 295038 license level could not be written for the randomly
High Off-site Release Rate / | sampled KA.
9
1/1 2.4.20 - Emergency
Procedures / Plan:
Knowledge of operational
implications of EOP Randomly re-sampled KA 295038 2.4.8 — Emergency
warnings, cautions, and Procedures / Plan: Knowledge of how abnormal
notes. operating procedures are used in conjunction with
EOP's.
, An operationally relevant question at the appropriate
Question 88 217000 license level could not be written for the randomly
RCIC sampled KA. The question can be answered solely by
knowing “systems knowledge’, i.e., how the system
2/1 works, flowpath, logic, component location per
2127 - Conduct of NUREG1021 ES401, attachment 2.
tom arooue and for | Randomly re-sampled KA 217000 2.1.23  Ability to
function. perform specific system and integrated plant procedures
during all modes of plant operation.
Question 90 .300000 An operationally relevant question at the appropriate
Instrument Air license level could not be written for the randomly
sampled KA. The question can be answered solely by
knowing “systems knowledge’, i.e., how the system
2/1 works, flowpath, logic, component location per
NUREG1021 ES401, attachment 2.
Baoatone Abilty to locate | Randomly re-sampled KA 300000 2.1.20 ~ Conduct of
and operate components, Operations: Ability to interpret and execute procedure
including local controls. steps.
Question 98 2.1.44 An operationally relevant question at the appropriate
license level could not be written for the randomly
2.1.44 - Conduct of sampled KA.
3 Operations: Knowledge of
RO duties in the control
room during fuel handling
such as responding to
alarms from the fuel




ES-401 Record of Rejected K/IA's Form ES-401-4

handling area,

communication with fuel

storage facility, systems

operated from the control

room in support of fueling

operations, and supporting Randomly re-sampled KA 2.1.25 — Ability to interpret

instrumentation. reference materials, such as graphs, curves, tables, etc.

Question 89 262002 An operationally relevant question at the appropriate

UPS (AC/DC) license level could not be written for the randomly
sampled KA. There is not enough of a direct tie between
the UPS system and the Emergency Procedures / Plan.

1/2 2.4 .46 - Emergency

Procedures / Plan: Ability to
verify that the alarms are
consistent with the plant

conditions.

Randomly re-sampled KA 262002 2.2.40 — Ability to
apply Technical Specifications for a system.




ES-301 Administrative Topics Outline Form ES-301-1

Facility: Nine Mile Point Unit 2 Date of Examination: November 2015
Examination Level: RO Operating Test Number: LC2 14-1
Administrative Topic Type Describe activity to be performed
(see Note) Code*
P D R Perform Jet Pump Surveillance

Conduct of Operations 2012 NRC

N2-OSP-LOG-D001

Determine Core Thermal Power
Conduct of Operations D, R

N2-REP-11, KA 2.1.45 (4.3)

Describe How to Defeat HPCS Level 8 Interiock
Equipment Control DR

N2-EOP-6.20, HPCS Electrical Prints, KA 2.2.15 (3.9)

Determine Radiological and Heat Stress Requirements
Radiation Control N R - Valve leak in RWCU Pump Room

RP-AA-460, RP-AA-203, KA 2.3.7 (3.5)

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items unless they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: (C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1)
(P)revious 2 exams (= 1; randomly selected)




ES-301 Administrative Topics Outline Form ES-301-1

Facility: Nine Mile Point Unit 2 Date of Examination: November 2015
Examination Level: SRO Operating Test Number: LC2 14-1
Administrative Topic Type Describe activity to be performed
(see Note) Code*
b R Review Daily Checks Log — Jet Pumps

Conduct of Operations
N2-OSP-LOG-D001, N2-OP-29, KA 2.1.18 (3.8)

Determine Plant Impact for Inoperable Unit Cooler

Conduct of Operations 201'1’ 5RC
N2-OP-53E, Technical Specifications, KA 2.1.32 (4.0)
Review Service Water Pump and Valve Operability Test
Equipment Control D, R
N2-OSP-SWP-Q002, KA 2.2.12 (4.1)
Determine Radiological and Heat Stress Requirements
o - Valve leak in RWCU Pump Room
Radiation Control N.R
RP-AA-460, RP-AA-203, KA 2.3.7 (3.6)
Post Scenario Event Classification
Emergency Procedures/Plan M, S

EP-CE-111, KA 2.4.29 (4.4)

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items unless they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: C)ontrol room, (S)imulator, or Class(R)oom

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

P)

revious 2 exams (< 1; randomly selected)

(
(
(
(




ES-301

Control Room/In-Plant Systems Outline

Form ES-301-2

Facility: Nine Mile Point Unit 2
Exam Level: RO/SRO-I

Date of Examination: December 2015
Operating Test No.. LC2 14-1 NRC

Control Room Systems' (8 for RO); (7 for SRO-I)

System / JPM Title Type Code* Safety
Function
a. Refuel One Rod Out Interlock Test NASL ]
K/A 201002 A3.01 (3.2/3.1), N2-OSP-RMC-W@002 o
b. Restore SDC to Service
MA S L 4

K/A 205000 A4.01 (3.7/3.7) N2-OP-31, N2-SOP-31
c. Transfer RCIC Lineup Post-Scram for Pressure Control N A S EN )
K/A 217000 A4.07 (3.9/3.8), N2-EOP-RPV, N2-OP-35 I
d. Augment RPV Pressure Control Using MSL Drains (RO Only) D s L 3
K/A 239001 A4.02 (3.2/3.2) N2-EOP-6.27 C
e. Perform Operating Checks on a DBA H2 Recombiner DASL 5
K/A 223001 A4.13 (3.4/3.4) N2-OP-62 o
f. Energizing 2ENS*SWG103 from the Div [| EDG & 2NNS-SWG015 PD S

from 2ENS*SWG103 it 6
KIA 262001 A4.01 (3.4/3.7) N2-SOP-3 2012 NRC
g. Temper Service Water Using Circ Water DAS 8
K/A 202002 A2.03 (2.9/3.0) N2-OP-11 o
h. Insert Substitute Rod Position Information in the RWM b S .
K/A 201006 A4.06 (3.2/3.2) N2-OP-95A ’
In-Plant Systems’ (3 for RO); (3 for SRO-I)
i. Align Fire Water to RHS B P.D,ER ’
K/A 203000, A2.02 (3.5/3.5) N2-EOP-6.6 2014 NRC
j. Transfer UPS-2A to maintenance and shutdown b R 5
K/A 262002 A3.01(2.8/3.1) N2-OP-71D ’
k. Recover Offgas after Automatic Shutdown b R o

K/A 271000, A.2.10 (3.1/3.3) N2-OP-42

¥

overlap those tested in the control room.

All RO and SRO-I control room (and in-plant) systems must be different and serve different safety
functions; all 5 SRO-U systems must serve different safety functions; in-plant systems and functions may




* Type Codes

Criteria for RO / SRO-1 / SRO-U

(A)lternate path 46/4-6/2-3
(C)ontrol room
(D)irect from bank <9/28/<4
(E)mergency or abnormal in-plant 21/21/21
(EN)gineered safety feature 21 /21/21 (control room system)
(Lyow-Power / Shutdown 21/21/21
(N)ew or (M)odified from bank including 1(A) 22/22/21
(P)revious 2 exams <£3/<3/=2 (randomly selected)
(R)CA 21/21/21
(S)imulator
Pairings:
A alone
B alone
Cthen D
E alone
F alone
G alone

H alone




Appendix D

Scenario Outline Form ES-D-1

Facility: Nine Mile Point Unit 2

Examiners:

Scenario No.: NRC-1 Op-Test No.: LC2 14-1

Operators:

Initial Conditions: The plant is operating at approximately 3% power with a reactor startup in progress.
IRM ‘D’ is out of service and bypassed. EHC pump ‘B’ is out of service.

Turnover. Continue reactor startup and raise power to 10%
Event Malf. Event Event
No. No. Type* Description
N/A R-ATC, The crew will assume the watch and continue the startup by
1 SRO withdrawing rods per N2-OP-101A.
N2-OP-101A
RDO7 C-ATC, Stuck Control Rod
2 SRO
N2-OP-30
NMO7 I-ATC, IRM downscale failure
3 SRO
TS-SRO | ARPs, TS 3.3.1.1
RC14 C-BOP, RCIC keep full pump trip
4 SRO
TS-SRO | ARPs, TS 3.5.1
IA02A C-BOP, Trip of Instrument Air Compressor A
5 IA04A | SRO
IAO4B N2-SOP-19
RH13A g-RBOOP, Inadvertent initiation of Division 1 ECCS systems.
6
TS-SRO | N2-OP-31, TS 3.5.1, TS 3.8.1
MTO1 C-ATC, Seismic Event causes FWLC failure.
7 Fwos | SRO
N2-SOP-90, N2-SOP-6
RC12 M (All) RCIC Steam Leak in Reactor Building
8
N2-EOP-RPV, N2-EOP-SC
Overrides | C-BOP, RCIC Isolation valves fail to close leading to degrading Secondary
9 SRO Containment conditions.
N2-EOP-SC, N2-EOP-C2
* (Nyormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor




Facility: Nine Mile Point Unit 2 Scenario No.: NRC-1

Op-Test No.: LC2 141

1. Total malfunctions (5-8)

Events 2, 3,4, 5, 6,7, 8, 9 8

2. Malfunctions after EOP entry (1-2)
Event 9

3. Abnormal events (2-4)
Events 5,7

4. Major transients (1-2)
Event 8

5. EOPs entered/requiring substantive actions (1-2)
N2-EOP-RPV, N2-EOP-SC

6. EOP contingencies requiring substantive actions (0-2)
N2-EOP-C2

7. Critical tasks (2-3) 3

CRITICAL TASK DESCRIPTIONS:

CRITICAL TASK JUSTIFICATION:

CT-1.0: Given a trip of the running instrument air compressor and a failure
of the lag and backup air compressors to automatically start, the crew will
take action to manually start the lag or backup air compressor.

This task is identified as critical because
without operator action to start the lag or
backup air compressor, instrument air
header pressure will degrade until the
reactor scrams due to low RPV level
and/or loss of scram air header pressure.

CT-2.0, Given secondary containment temperatures approaching a
maximum safe value in one area, the crew will initiate a manual reactor
scram 1AW N2-EOP-RPVY

This task is identified as cntical because
without operator action to scram, the
reactor will continue to provide energy o
the RCIC steam line break and cause
increased secondary containment
temperatures and radiation levels.

CT-3.0A Given secondary containment temperatures approaching or above
maximum safe values in one area, the crew will open 5 main turbine bypass
valves IAW N2-EOP-RPV

This task is identified as critical because
without operator action to depressurize
the reactor, secondary containment
integrily, the integnty of equipment
located in the secondary containment,
and continued safe operation of the plant
cannot be assured. Note: The crew may
choose to wait until two or more areas
are above maximum safe values before
depressunzing the reactor. If the crew
chooses to depressurize the reactor via
the SRVs, then CT-3.0A does not have to
be evaluated.

CT-3.0B Given secondary containment temperatures above maximum safe
values in two areas, the crew will open 7 ADS valves IAW N2-EOP-C2

This task is identified as critical because
without operator action to depressurize
the reactor, secondary containment
integrity, the integrity of equipment
located in the secondary containment,
and continued safe operation of the plant
cannot be assured. Note: The crew may
choose to “anticipate blowdown” and
depressurize the reactor to the main
condenser. If the crew chooses to
depressurize the reactor to the main
condenser and are successful in
preventing two areas from exceeding the
maximum safe temperatures, then CT-
3.0B does not have to be evaluated.




SCENARIO SUMMARY

The crew will take the shift at ~3% power. The RO will raise power using rods. While
withdrawing rods, a control rod will stick. The crew will take action to raise drive water pressure
per N2-OP-30. Raising drive water pressure will free the stuck rod and allow the startup to
continue. After power has been sufficiently raised, an IRM will fail downscale. The crew will
respond per the ARPs and bypass the IRM. The CRS will declare the IRM inoperable and
evaluate TS 3.3.1.1. Once the IRM is bypassed, the RCIC keep full pump will trip on motor
electric fault followed shortly by a high point vent low alarm. The crew will respond per the
ARPs and shut the RCIC trip throttle valve. The CRS will declare RCIC inoperable and evaluate
TS 3.5.1.

Once the CRS has evaluated TS 3.5.1, an electrical fault will occur on Instrument Air
Compressor A. Compressors B and C will fail to auto start. The crew will take action per N2-
SOP-19 and manually start either Compressor B or C (CRITICAL TASK) to restore air header
pressure.

After the loss of instrument air, an electrical failure will cause a spurious initiation of Division 1
ECCS systems. The crew will take action to shutdown the Division 1 ECCS systems. The CRS
will evaluate TS 3.5.1 and 3.8.1. Following the inadvertent initiation of Division 1 ECCS
systems, a seismic event occurs. The event will cause an unisolable RCIC steam leak and a
FWLC failure. The crew will take action per N2-EOP-SC and enter N2-EOP-RPV to manually
scram the reactor (CRITICAL TASK). RPV level control will be complicated by the FWLC
failure. Due to the RCIC steam leak, Secondary Containment conditions will continue to
degrade requiring the crew to either anticipate RPV blowdown per N2-EOP-RPV, or perform a
blowdown per N2-EOP-C2 (CRITICAL TASK). The scenario may be terminated when the RPV
is being depressurized.



Appendix D

Scenario Outline Form ES-D-1

Turnover:

Facility: Nine Mile Point Unit 2

Examiners:

Scenario No.. NRC-2 Op-Test No.: LC2 14-1

Operators:

initial Conditions: The plant is operating at approximately 65% power with a plant shutdown in
progress. IRM ‘D’ is out of service and bypassed. EHC pump ‘B’ is out of service.

Place the “C” heater drain pump in recirculation mode IAW N2-OP-8, Section G.1. Lower
power using recirculation flow to 58%.

Event Malf. Event Event
No. No. Type* Description
N/A N-BOP, Place heater drain pumps in recirculation mode.
1 SRO
N2-OP-101D, N2-OP-8 G.1.0
N/A R-ATC, Continue shutdown using Recirc flow
2 SRO
N2-OP-101C
RDO05 C-ATC, Control Rod drift.
3 SRO
TS-SRO | ARPs, N2-SOP-8, T.S. 3.1.3
Cs01B gl-:{BOOP' Inadvertent initiation of HPCS due to high drywell pressure.
4
TS-SRO | N2-OP-33,T.S.3.51
Cw09 | C-BOP, Lowering intake level due to clogged strainer
5 Cw26 | SRO
N2-SOP-11
FWO03A | M-All Loss of all high pressure feedwater pumps requiring scram
6 FWO03B
N2-SOP-06, N2-EOP-RPV
RD12 C-ATC, Loss of RDS for injection.
7 SRO
N2-EOP-RPV, N2-SOP-101C
RR20 M-All A LOCA occurs. The Division 1 ECCS system fails to automatically
8 RH14A initiate.
N2-EOP-PC, N2-EOP-6
RH10B | C-All 2RHS*MOV25B will stick shut, preventing drywell sprays.
9
N2-EOP-PC, N2-EOP-6, N2-EOP-C2

*

(N)ormal, (R)eactivity,

(Dnstrument, (C)omponent, (M)ajor




Facility: Nine Mile Point Unit 2 Scenario No.: NRC-2

Op-Test No.: LC2 141

1. Total malfunctions (5-8) 7
Events 3,4,5,6,7,8,9

2. Malfunctions after EOP entry (1-2) 3
Event7,8,9

3. Abnormal events (2-4) 4
Events 3,5,6,7

4. Major transients (1-2) 2
Event 6, and 8

5. EOPs entered/requiring substantive actions (1-2) 2
N2-EOP-RPV, N2-EQOP-PC

6. EOP contingencies requiring substantive actions (0-2) 1
N2-EOP-C2

7. EOP Based Critical tasks (2-3) 2

CRITICAL TASK DESCRIPTIONS:

CRITICAL TASK JUSTIFICATION:

CT-1.0: Given service water intake bay level less than 234 ft and a failure of
2SWP*MOV77A & 77B to automatically open, the crew will take action to
manually open 2SWP*MOV77A & 77B per N2-SOP-11.

This task is identified as critical because
without operator action, the pilant will lose
its ultimate heat sink.

CT- 2.0: Given a LOCA in the Drywell with a failure of Feedwater and CRD
pumps, the crew will inject with preferred and alternate injection systems to
restore and maintain RPV water level above -14 inches, in accordance with
N2-EOP-RPV.

This task is identified as critical because
without operator action, adequate core
cooling, through submergence, would be
lost, which would result in damage to fuel
cladding.

CT- 3.0: Given Suppression Chamber Pressure unable to be restored and
maintained within the Pressure Suppression Limit, the crew will open 7
SRV’s IAW N2-EOP-C2.

This task is identified as critical because
without operator action, the primary
containment pressure suppression
function would continue to degrade and
would not be able to accept a full
blowdown of the reactor.




SCENARIO SUMMARY

The plant is operating at ~65% power and is the process of shutting down for a scheduled
refueling outage. The crew will place the “C” heater drain pump in recirculation mode. The crew
will then continue the shutdown by lowering recirculation flow. After a significant power
reduction a control rod will drift out of the core. The SRO will direct the control rod be inserted
and disarmed then enter Technical Specification 3.1.3.

Once the control rod drift is addressed the crew must respond to an inadvertent HPCS initiation
that will require securing HPCS and placing it in pull-to lock. The SRO reviews T.S. 3.5.1 for
HPCS being inoperable. After these Technical Specifications are determined, Service Water
intake clogging will occur causing Service Water intake bay level to lower. The crew will take
action per N2-SOP-11 and attempt to clean the traveling screens. Intake bay will continue to
lower to 234 feet. The intake bay bypass valves 2SWP*MOV77A/B will fail to automatically
open requiring the crew to take manual action to open the valves (CRITICAL TASK). Once
MOV77A and B are open, intake bay level will recover.

Once Service Water intake bay level is restored, a loss of all feed pumps will occur. The loss
will require the crew to place the Mode Switch in shutdown. A LOCA will occur. RPV level will
be controlled using alternate level control systems in accordance with N2-EOP-RPV (CRITICAL
TASK). The LOCA will also cause Primary Containment (PC) parameters to degrade and the
crew will enter N2-EOP-PC to stabilize PC parameters. Malfunctions in the Division 1 RHS
systems will prevent RHS A from being used for primary containment control and the crew will
be required to use RHS B to spray the suppression chamber. As PC conditions continue to
degrade, the crew will attempt to spray the drywell using RHS B. While the crew is attempting
to align drywell sprays, 2RHS*MOV25B (Drywell Spray Valve) will stick shut. Plant Operators
will be dispatched in an attempt to manually open MOV25B. While the POs are attempting to
manually open MOV25B, primary containment parameters will continue to degrade. The CRS
will determine that Suppression Chamber Pressure cannot be restored and maintained within
the Pressure Suppression Limit and will enter N2-EOP-C2 and direct 7 ADS valve be opened.
The crew will open 7 SRV’s and blowdown the reactor (CRITICAL TASK). The scenario may
be terminated once 7 SRV's are opened.



Appendix D Scenario Outline Form ES-D-1

Facility: Nine Mile Point Unit 2 Scenario No.: NRC-3 Op-Test No.: LC2 14-1

Examiners: Operators:

Initial Conditions: The plant is operating at approximately 90% power. IRM ‘D’ is out of service and
bypassed. EHC pump ‘B’ is out of service.

Turnover: Perform a live Bus Transfer of 2NNS-SWG013 to 2NNS-SWG012 per N2-OP-71B, Sect
H.6.0. Then, raise power to 95% using recirculation flow.

Event Malf. Event Event
No. No. Type* Description
N/A N-BOP, Perform a live Bus Transfer of 2NNS-SWG013 to 2NNS-SWG012
1 SRO
N2-OP-71B, Sect. H.6.0
N/A R-ATC, The crew will raise reactor power to 95% using recirculation flow.
2 SRO
N2-OP-101D
NM19A | I-BOP, RBM “A” Inop requires bypassing
3 SRO

TS-SRO | ARPs, N2-OP-92, Tech Spec 3.3.2.1

RR10A | C-ATC, Recirculation Pump “A” trips.

4 SRO
TS-SRO | N2-SOP-29, Tech Specs 3.4.1
MCO1 C-All Loss of condenser vacuum requires a reactor scram
5
N2-SOP-9, N2-SOP-101C
RD17Z | M-All Failure of Control Rods to Insert During the Scram
6

N2-EOP-RPV, N2-EOP-C5

MS04 M-ATC, Steam Leak in the Drywell
7 SRO

N2-EOP-PC, N2-EOP-6

RR27 C-All Loss of Reactor Water Level Indication

N2-EOP-C4

> (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor




Facility: Nine Mile Point Unit 2 Scenario No.: NRC-3

Op-Test No.: LC2 141

1. Total malfunctions (5-8) 6
Events 3,4,5,6,7,8

2. Malfunctions after EOP entry (1-2) 2
Event 7, 8,

3. Abnormal events (2-4) 2
Events 4, 5

4. Major transients (1-2) 2
Events 6,7

5. EOPs entered/requiring substantive actions (1-2) 2
N2-EOP-RPV, N2-EOP-PC

6. EOP contingencies requiring substantive actions (0-2) 1
N2-EOP-C5

7. EOP Based Critical tasks (2-3) 2

CRITICAL TASK DESCRIPTIONS:

CRITICAL TASK JUSTIFICATION:

CT-1.0: Given a failure of the reactor to scram with power <4%, the crew will
ensure the reactor will remain shutdown without boron in accordance
with N2-EOP-C5

This task is identified as critical because
without operator action, the plant
continuing to produce power will present
challenges to the plant during a failure to
scram. Inserting control rods or injecting
boron will lower power. Inserting control
rods will ultimately provide stable, long-
term core shutdown conditions.

CT- 2.0: Given the plant with water level unknown, execute N2-EOP-C4, RPV
Flooding, in accordance with N2-EOP-RPV

This task is identified as critical because
without operator action, adequate core
cooling cannot be assured.




SCENARIO SUMMARY

The plant is operating at ~90% power. The crew will perform a live bus transfer of 2NNS-
SWGO013 to 2NNS-SWG012 per OP-71B, Sect H.6.0.

Once the bus transfer is completed the crew will take the shift and raise reactor power to 95%
using recirculation flow. After the reactivity maneuver, the “A” RBM will fail inop requiring
bypassing the RBM and entering Tech Spec 3.3.2.1.

After these T.S. are addressed, the A Recirculation Pump will trip the Crew will enter N2-SOP-
29 and take actions including inserting 4 cram rods. The SRO will enter Technical
Specifications 3.4.1 for single loop operation.

After the Tech Specs are addressed a condenser vacuum leak will occur and efforts made IAW
N2-SOP-09 will not be successful. When the reactor is scrammed several groups of control
rods will fail to fully insert and reactor power drops below 4%. The SRO will direct the RO to
insert the control rods IAW N2-EOP-06, Attachment 14 (CRITICAL TASK). When the reactor
scrams a steam leak will occur inside the drywell. The steam leak will result in rising Drywell
temperature and pressure. When drywell temperature rises, all RPV water level indication will
fail upscale. RPV Flooding is required and the RPV will have to be depressurized to flooding
the RPV to the Main Steam Lines (CRITICAL TASK).

When Suppression Chamber pressure exceeds 10 psig, the crew will spray the Drywell with
RHR to stay below Pressure Suppression Pressure Limit.



Appendix D

Scenario Outline Form ES-D-1

Turnover:
using recirc flow.

Facility: Nine Mile Point Unit 2

Examiners:

Scenario No.. NRC-4 Op-Test No.: LC2 14-1

Operators:

Initial Conditions: The plant is operating at approximately 95% power. IRM ‘D’ is out of service and
bypassed. EHC pump ‘B’ is out of service.

The crew will start RHR Loop C in full flow test mode. Then raise reactor power to 100%

Event Malf. Event Event
No. No. Type* Description
N/A N-BOP, Start RHR in full flow test mode
1 SRO
N2-OP-31
2 N/A R-ATC, Increase power to 100%
SRO
RRO7B | C-ATC, APRM Flow signal fails Hi
3 SRO
N2-SOP-97 Tech Spec 3.3.2
NM11D | TS-SRO | APRM fails Hi — same RPS channel
4
Tech Spec 3.3.1
CWO01A | C-BOP, Service Water Pump 1A trips. While starting the standby pump, the
CW10E | SRO associated discharge valve will fail to automatically open requiring
5 TS-SRO | the operator to manually open the valve. The CRS will declare the
pump inoperable and evaluate TS 3.7.1.
ARP’s, N2-OP-11, TS 3.7.1
AD0O5SB | C-BOP, One Non-ADS SRV fails open
6 SRO
N2-SOP-34
PC12 M-All Suppression Pool rupture results in loss of inventory in the
7 suppression pool, requires scram and eventual blowdown.
N2-EOP-RPV N2-EOP-PC
ADOSA | C-ATC, Failure of the ADS pushbuttons to actuate all 7 ADS valves.
8 AD08C | SRO
N2-EOP-C2

d*

(N)ormal, (R)eactivity,

(Dnstrument, (C)omponent, (M)ajor




Facility: Nine Mile Point Unit 2 Scenario No.: NRC-4

Op-Test No.: LC214-1

1. Total malfunctions (5-8) 6
Events 3,4,5,6,7, 8

2. Malfunctions after EOP entry (1-2)

Event 8

3. Abnormal events (2-4) 5
Events 3, 6

4. Major transients (1-2) 1
Event 7

5. EOPs entered/requiring substantive actions (1-2) 2

N2-EOP-RPV, N2-EOP-PC

6. EOP contingencies requiring substantive actions (0-2)
N2-EOP-C2

7. EOP Based Critical tasks (2-3) 2

CRITICAL TASK DESCRIPTIONS:

CRITICAL TASK JUSTIFICATION:

CT-1.0: Given an un-isolable leak in the suppression pool, exceeding
makeup capacity, the crew will scram the reactor in accordance with N2-
EOP-PC.

This task is identified as critical because
lowenng suppression pool water level
challenges the pressure suppression
function of the Pnmary Containment.
Continued Reactor operation is not
allowed with an inoperable Primary
Containment. A Reactor scram also
allows subsequent mitigating actions,
such as Reactor cooldown and/or
blowdown.

CT- 2.0 Given a lowering suppression pool level, the crew will enter and
execute N2-EOP-C2, RPV Blowdown, prior to suppression pool level
reaching 192 feet.

This task is identified as critical because
without operator action to blowdown the
RPV prior level reaching 192 feet, the
primary containment pressure limit could
be exceeded due to a loss of pressure
suppression capability concurrent with
pressure control via SRVs.




SCENARIO SUMMARY

The scenario begins at about 95% power. IRM ‘D’ is out of service and bypassed. EHC Pump B
is out of service for maintenance. The crew will be required to start RHR Loop C in full flow test
mode per N2-OP-31 Section H.14.0. After the evolution, power must be raised to 100%.

One APRM flow signal will fail high requiring actions to bypass the APRM and the SRO will
address TS. Another APRM will then fail requiring an entry to a TS LCO. Once TS are
addressed, Service Water Pump 1A will trip on motor electric fault. The crew will take action to
start a standby service water pump per N2-OP-11. When starting the standby pump, the
discharge valve will fail to automatically open requiring the crew to manually open the valve.
The SRO will evaluate tech spec 3.7.1.

After these T.S. are addressed one Non-ADS SRV will fail open placing the plant in an
uncontrolled cooldown situation. The crew will take the required actions per N2-SOP-34 and
close the valve. The pressure transient caused by this stuck open SRV will have impacted the
suppression pool causing a suppression pool leak. The crew will take action and attempt to
refill the suppression pool The leak will cause flooding alarms in the RB requiring entry into N2-
EOP-SC. The lowering suppression pool level will require the crew to enter N2-EOP-RPV and
scram the reactor (CRITICAL TASK), and N2-EOP-C2 and blowdown the reactor, (CRITICAL
TASK). The blowdown will be complicated by a failure of 2 of the 7 ADS valves to open and the
crew will be required to open 2 additional SRVs.



Appendix D Scenario Outline Form ES-D-1

Facility: Nine Mile Point Unit 2 Scenario No.: NRC-5 Op-Test No.: LC2 14-1

Examiners: Operators:

Initial Conditions: The plant is operating at approximately 92% power. A momentary loss of power
signal caused lockup of LV-10A last shift. IRM ‘D’ is out of service and bypassed. EHC pump ‘B’ is out
of service.

Turnover: Reset LV-10A Lockup IAW N2-SOP-06, Attachment 1. After the valve has been reset and
is back in automatic, raise reactor power to 100% using recirc flow.

Event Malf. Event Event
No. No. Type* Description
N/A N-BOP, Reset a LV-10A Lockup and place the valve back in automatic
1 SRO
N2-SOP-6
N/A R-ATC, Raise reactor power to 100%
2 SRO
N2-OP-101D
cuos I-BOP, RWCU fails to automatically isolate on RWCU flow mismatch
SRO caused by cleanup RWCU non-regen heat exchanger tube leak.
3 TS-SRO

ARPs, T.S. 3.3.6.1

RD18 C-ATC, CRD P1A suction filter clog causes pump trip. After the pump is
4 SRO restarted, a Control Rod Drive Accumulator will fail to recharge.

TS-SRO
N2-SOP-30, T.S. 3.1.5

ED04D | C-BOP, Loss of NNS-SWG014 switchgear. Restore CRD, and other lost

5 SRO loads.
N2-SOP-03, SOP-30. SOP-68, SOP-19, SOP-97
Override | M-All EHC Regulator slow failure causes Reactor Pressure to lower,
6 s crew must scram and shut MS|Vs
MS13
N2-SOP-23, N2-SOP-101C, N2-EOP-RPV
EDO2A | C-All Loss of all offsite power with Div Il EDG failing to start. Crew will
7 (B) manually start Div Il EDG.
MS03
N2-SOP-03
RR20 M-All LOCA in Drywell
8

N2-EOP-RPV, N2-EOP-PC

* (N)ormal, (R)eactivity, (Dnstrument, (C)omponent, (M)ajor




Facility: Nine Mile Point Unit 2 Scenario No.. NRC-5

Op-Test No.: LC2 141

1. Total malfunctions (5-8) 6
Events 3,4,5,6,7, 8

2. Malfunctions after EOP entry (1-2) 2
Events 7, 8

3. Abnormal events (2-4) 4
Events 4, 5,6, 7

4. Major transients (1-2) 1
Event 8

5. EOPs entered/requiring substantive actions (1-2) 2
N2-EOP-RPV, N2-EOP-PC

6. EOP contingencies requiring substantive actions (0-2) 0
7. EOP Based Critical tasks (2-3) 2

CRITICAL TASK DESCRIPTIONS:

CRITICAL TASK JUSTIFICATION:

CT-1.0: Given a lowering RPV pressure, the crew will; (1) scram the reactor
before exceeding a reactor core safety limit and (2) close the appropriate
number of MSIVs before exceeding the allowable cooldown rate IAW N2-
EOP-RPV.

This task was identified as critical
because without operator action to
manually scram the reactor, as pressure
lowers below 785 psig the reactor would
be violating a safety limit. Additionally, as
pressure continues to lower, operator
action is needed to shut an appropriate
number of MSIVs to prevent exceeding
the 100°F cooldown rate.

CT-2.0: Given a steam leak in the drywell, the crew will spray the drywell
prior to exceeding the PSP limit IAW N2-EOP-6, Attachment 22

This task is identified as critical because
without operator action to spray the
drywell, PSP would be exceeded which
would limit the ability of the primary
containment to accept a full reactor
blowdown.




SCENARIO SUMMARY

The plant is operating at ~92% power with IRM ‘D’ out of service and bypassed. EHC Pump B is
also out of service for maintenance. Feed Reg Valve LV-10A locked. The valve locked up last
shift when a momentary loss of signal occurred. Procedure N2-SOP-06, Feedwater Failures,
was entered; power lowered to 92% and RPV level was stabilized. The valve is ready to be
reset IAW N2-SOP-06, Attachment 1. The crew is directed to reset Feed Reg Valve LV-10A
and place the valve back in automatic.

Once the Feed Reg Valve is back in automatic, the crew will restore Reactor power to 100%
using Recirc Flow. After power has been raised, a heat exchanger tube leak in Reactor Water
Cleanup will result in a high differential flow. The expected automatic isolation will fail. The
BOP is expected to recognize the failure and manually isolate the system IAW associated
ARPs. The SRO is expected to refer to Tech Specs for the instrument/isolation failure.

Next, the CRD P1A suction filter will clog causing a trip of the CRD pump and low pressure
alarms on three accumulators. When the standby CRD suction filter is placed in service and a
CRD pump is started the low pressure on one accumulator will NOT clear. Report from the field
indicates accumulator pressure at 910 psig.. The SRO must enter T.S. 3.1.5 for the inoperable
accumulator.

After the Technical Specifications are addressed, a loss of offsite power to SWG014 Switchgear
occurs when breaker 14-2 fails open, the crew will take action per N2-SOP-3, N2-SOP-19, N2-
SOP-30, N2-OP-60, and N2-SOP-97 to stabilize the plant.

Once the loss of switchgear is addressed a malfunction in the EHC pressure regulator system
causes a slow reduction in reactor pressure. The crew will manually scram the reactor
(CRITICAL TASK) unless plant parameters cause an automatic scram. As reactor pressure
lowers the MSIVs will fail to automatically isolate. The operators must diagnose the failure of
the MSIVs to isolate and manually close the MSIVs to stabilize reactor pressure (CRITICAL
TASK) and execute N2-EOP-RPV.

Following the scram a loss of all off-site power will occur. The crew will be in a blackout
condition because the Div Il Diesel will fail to automatically start. The crew must manually start
the diesel (CRITICAL TASK). Then a steam leak will occur in the drywell raising drywell
pressure and requiring suppression pool sprays. As drywell and suppression pool pressure
continue to rise the crew must initiate drywell sprays to mitigate the rising drywell pressure
(CRITICAL TASK).
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ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 300000 K1.04

Importance Rating 2.8
Instrument Air

Knowledge of the connections and / or cause effect relationships between INSTRUMENT
AIR SYSTEM and the following: Cooling water to compressor

Proposed Question: #1
The plant is operating at rated conditions with the following:
e A complete loss of CCP Mini-Loop cooling water to the Instrument Air system occurs.

What is the impact on the Instrument Air Compressors?

The operating Compressor trips on... Backup Compressors...
A. low cooling water flow. are blocked from starting.
B. high outlet air temperature. are blocked from starting.
C. low cooling water flow. start and eventually trip.
D. high outlet air temperature. start and eventually trip.



Proposed Answer: D

Explanation: The compressors trip on high outlet air temperature. There is no interlock to
prevent the lagging and backup compressors from starting. The backup air compressors will
start and eventually also trip on high outlet air temperature.

A Plausible— There is no low cooling water flow interlock. Plausible because there is a low
cooling water flow alarm. The backup air compressors will start and eventually also trip on high
outlet air temperature.

B. Plausible — The backup air compressors will start and eventually also trip on high outlet
air temperature.
C. Plausible — There is no low cooling water flow interlock. Plausible because there is a low

cooling water flow alarm.

Technical Referénce(s): ARP 851259, Vision Objective #73379

Proposed references to be provided to applicants during examination: None
Learning Objective: 2101-278001C01 RBO-5

Question Source: Bank 2010 NRC 26

Question History:

Question Cognitive Level:  Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41(8)

Comments:



ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 263000 K1.04

Importance Rating 2.6

DC Electrical Distribution

Knowledge of the physical connections and/or cause- effect relationships between D.C.
ELECTRICAL DISTRIBUTION and the following: Ground detection

Proposed Question: #2
The plant is operating at rated conditions with the following:

e Annunciator 852108, DIV 1 EMER BUS BYS 002A 125 VDC SYSTEM TROUBLE
alarms

« Computer point BYSIC05, 125VDC DIV 1 BAT 2A GROUND, caused the alarm
[ ]

The operator taking grounds on the bus places the selector switch to POS then to NEG
with the following results:

- POS 85 Volts
- NEG 25 Volts

Which ground indication(s), if any, require(s) action in accordance with N2-OP-74A?

A. Positive Bus Only
B. Negative Bus Only
C. Both Positive and Negative Busses

D. Neither Positive or Negative Busses



Proposed Answer: A

Explanation: Annunciator 852108 alarms due to a battery ground at +/- 75 Volts. The
associated ARP directs the operator to N2-OP-74A, section H.14. Per section H.14, a value of
75VDC or greater for either positive or negative ground readings indicates a ground exists and
action is required.

B. Plausible — There is a negative ground indication. However, it is below the threshold which
requires action in accordance with N2-OP-74A.

C. Plausible — Positive grounds do require action. However, the negative grounds do not.

D. Plausible — No action is required for the negative ground indication. However, positive
grounds are above the threshold.

Technical Reference(s): N2-ARP-852108, N2-OP-74A

Proposed references to be provided to applicants during examination: None
Learning Objective: 2101-263000C01, RBO-10
Question Source: New

Question History:
Question Cognitive Level:  Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41(10)

Comments:



ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 215004 K2.01

Importance Rating 2.6
Source Range Monitor
Knowledge of electrical power supplies to the following: SRM channels/detectors
Proposed Question: #3
The plant is in Mode 4 when 600V distribution panel 2NJS-PNL600 is de-energized.

Which one of the following is the affect of this loss on the Source Range Monitors (SRM)?

A. SRM Channels A and C de-energize immediately.
B. SRM Channels A and C de-energize after several hours.
C. SRM Channels B and D de-energize immediately.

D. SRM Channels B and D de-energize after several hours.



Proposed Answer. D

Explanation: 2NJS-PNL600 powers chargers 2BWSCHGR3B1 and 2BWS-CHGR3D1.
Although both chargers are lost, the SRMs remain energized via 2BWS-BAT3B/3D. These
batteries are sized to maintain voltage for up to 4 hours before voltage begins to decay. If the
chargers are not restored, SRMs will eventually de-energize.

A. Plausible — 2NJS-PNL600 supplies chargers which feed 2 SRM channels. However, the
chargers associated 2BWS-BAT3B/3D supply SRMs B and D. SRM A and C are supplied by
BWS-PNL300A, which is fed by 2NJS-PNL-500. Plausible if the candidate does not
understand the AC and 24/48 VDC system configuration.

B. Plausible — 2NJS-PNL600 supplies chargers which feed 2 SRM channels. However, the
chargers associated 2BWS-BAT3B/3D supply SRMs B and D. SRM A and C are supplied by
BWS-PNL300A, which is fed by 2NJS-PNL-500. Plausible if the candidate does not
understand the AC and 24/48 VDC system configuration.

C. Plausible — SRM B and D are affected but do not immediately de-energize because on the
loss of power to the 24/48 VDC battery chargers, 2BWS-BAT3B/3D supply power and are
sized to maintain voltage for 4 hours. Plausible in that if the battery chargers are not
available, the SRMs would immediately de-energize.

Technical Reference(s): N2-OP-73B, 24/48 VOLT D.C. DISTRIBUTION system
description, page 2. N2-ELU-01, Attachment 92 (page 3
of 5) and EE-MO1F.

Proposed references to be provided to applicants during examination: None

Learning Objective: 2101-215002C01, Source Range & Intermediate Range Monitoring
Systems, RBO-04, System & Component Power Supplies

Question Source: Bank

Question History: 2010 NRC #4

Question Cognitive Level:  Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41(6)

Comments:



ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 209001 K2.03

importance Rating 2.9
LPCS
Knowledge of electrical power supplies to the following: Initiation logic
Proposed Question: #4

The plant is operating at rated conditions with the following:

e A small steam line break in the drywell occurs

The mode switch is placed in shutdown due to rising drywell pressure
¢ Simultaneous with the event, a power supply failure occurs that results in the following
annunciator:

- 601401, “DIVISION | LPCS SYSTEM INOPERABLE”
When drywell pressure reaches 1.68 psig, Division 1 low pressure ECCS fails to initiate
LPCI A/ LPCS MANUAL INITIATION white initiation light remains extinguished
RHR ‘A’ is needed for suppression chamber sprays
2RHS*P1A is manually started from 2CEC*PNL601 and placed in suppression chamber
spray
Which of the following describes the potential source of power that was lost AND with the loss of
power, if LPCS injection were to be needed, how can the LPCS system be lined up to inject to
the RPV?

Power source Method to lineup the LPCS system for RPV injection

A. 2BYS*PNL201A Start 2CSL*P1, PMP 1 by placing the pump control switch to
start and manually open 2CSL*MOV104, PMP 1 INJECTION
VLV from 2CEC*PNL601

B. 2BYS*PNL201B Manually initiate Division 1 Low Pressure ECCS by arming
and depressing the LPCI A / LPCS MANUAL INITIATION
pushbutton on 2CEC*PNL601 and verify system response

C. 2BYS*PNL201A Manually initiate Division 1 Low Pressure ECCS by arming
and depressing the LPCI A/ LPCS MANUAL INITIATION
pushbutton on 2CEC*PNL601 and verify system response

D. 2BYS*PNL201B Start 2CSL*P1, PMP 1 by placing the pump control switch to
start and manually open 2CSL*MOV104, PMP 1 INJECTION
VLV from 2CEC*PNL601



Proposed Answer: A

Explanation: For the first part of the answer, 2BYS*PNL201A (DC Power) supplies power to
LPCS system initiation logic. With 2BYS*PNL201A de-energized, no automatic or manual
initiation of LPCS will occur. See N2-SOP-04, Attachment 2, section 2BYS*PNL201A:

ATTACHMENT 2
LOADS AFFECTED BY LOSS OF 2BYS*SWGO02A

2BYS'PNL201A Page 7 of 10
CuBi ESK/VENDOR
FUSE LOAD CKT# PRINT ACTION ON LOSS OF POWER
Fi Div1 Annunciators 2IHAADY 10iHA1O Loss of Division | Anntunciators

: 8OTE17TATY Loss of CSL System AutoManual Initiations. Annunciator 601401, DIVISION | LPCS
F2 CSL System 2CSLNO7 SH2 SYSTEM INOPERABLE, in alarm

For the second part of the answer, per N2-SOP-04 attachment 2, manual initiation is not
available, so the LPCS system would have to be aligned manually from control room panel 601.

B. Plausible — Both the first and second part of the distracter are incorrect, but plausible. For
the first part of the distracter, 2BYS*PNL201B supplies DC power which provides
power to Div Il RHS Auto/Manual Initiations. The candidate could think that
logic power for the initiation logic for CSL comes from DC power from
2BYS*PNL201B since CSL is not a residual heat removal system and does not
follow the divisional power assignments. For the second part of the
distracter, per N2-SOP-04 attachment 2 (above) with 2BYS*PNL201A lost, both
auto and manual initiation is lost. If the candidate does not recognize that the
logic power is DC power this choice could be plausible.

C. Plausible — The first part of the distracter is correct, the second part of the distracter is
incorrect, but plausible. For the second part of the distracter, per N2-SOP-04
attachment 2 (above) with 2BYS*PNL201A lost, both auto and manual initiation
is lost. If the candidate does not recognize that the logic power is DC power this
choice could be plausible.

D. Plausible — The first part of the distracter is incorrect, but plausible and the second part of
the distracter is correct. For the first part of the distracter, 2BYS*PNL201B
supplies DC power which provides power to Div I| RHS Auto/Manual Initiations.
The candidate could think that logic power for the initiation logic for CSL comes
from DC power from 2BYS*PNL201B since CSL is not a residual heat removal
system and does not follow the divisional power assignments.

Technical Reference(s): N2-SOP-04, attachment 2, “LOADS AFFECTED BY LOSS OF
2BYS*SWG002” (2BYS*PNL201A) page 7 of 10, N2-OP-32,

section F.3.0.
Proposed references to be provided to applicants during examination: None
Learning Objective: 2101-209001C01, RBO-4
Question Source: New
Question History:
Question Cognitive Level:  Comprehension or Analysis

10 CFR Part 55 Content: 55.41(2)

Comments:



ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 218000 K3.01

Importance Rating 4.4
Automatic Depressurization System / 3

Knowledge of the effect that a loss or malfunction of the AUTOMATIC
DEPRESSURIZATION SYSTEM will have on following: Restoration of reactor water level
after a break that does not depressurize the reactor when required

Proposed Question: #5
The plant is operating at rated conditions with the following:

A fault occurs on Division | 125 VDC Bus 2BYS*SWG002A

A coolant leak in Drywell causes Drywell pressure to slowly rise to 8 psig

Both Feedwater Pumps trip during the scram transient and none can be started
RPV Pressure is 950 psig and slowly lowering

RPV water level is 20 inches and lowering

HPCS Initiation Seal In white light is OFF and pump is NOT running

RCIC Initiation Seal In light is OFF and system is NOT running

Which one of the following actions is required to prevent RPV water level from lowering to the
Top of Active Fuel (TAF) in accordance with N2-EOP-RPV?

A Manually initiate RCIC and recover level using RCIC injection.

B. Manually initiate HPCS and recover level using HPCS injection.

C. Lower RPV pressure to 500 to 600 psig using SRV keylock switches on 2CEC*PNL601,
then recover level with Condensate Booster Pump injection.

D. WAIT until level drops to 17.8 inches, then open 7 ADS valves at 2CEC*PNL601 or
2CEC*PNL628 and recover level using Low Pressure ECCS injection.



Proposed Answer: B
Explanation:

There are no conditions provided in the question that would prevent a successful HPCS
injection, except that the pump is not running. The pump can be started, which will inject
immediately and prevent level from lowering to TAF. The loss/malfunction of ADS is the loss of
power to ADS logic and solenoids for Division I.

Loss or malfunction of this system will have the following effects on the following parameters:
Restoration of reactor water level after a break that does not depressurize the reactor when
required. With the RPV pressurized water level control would be completely dependent on high
pressure injection sources such as Feedwater, CSH, RCIC, and RDS. If the MSIVs are open, or
can be opened, consideration can also be given to depressurizing using the bypass valves.

A. is incorrect because with loss of 2BYS*SWGO002A (Division | 125VDC) RCIC logic power and
power to operate components required to realign for injection is not available. If power was
available, this would be a successful strategy for recovering water level.

C. is incorrect because with loss of 2BYS*SWGO002A (Division | 125VDC) SRV "C" solenoids do
not have electrical power to open the SRVs to lower pressure. If power was available, this
would be a successful strategy for recovering water level.

D. is incorrect because the center (alternate level control) leg of N2-EOP-RPV does not direct
an RPV Blowdown until level reaches -14 inches (TAF), not 17.8 inches. With loss of
2BYS*SWGO002A (Division | 125VDC) Division | ADS logic power and "A" solenoids do not have
electrical power to open the SRVs from either P601 or P628. Relying on the low pressure
injection systems under these conditions will not prevent level from reaching -14 inches (TAF).

Technical Reference(s): N2-EOP-RPV flowchart, N2-SOP-04 Attachment 2

Proposed references to be provided to applicants during examination: None
Learning Objective: 2101-218000C01, RBO-11
Question Source: New

Question History:
Question Cognitive Level:  Comprehension or Analysis
10 CFR Part 55 Content: 55.41(b)7

Comments:



ES-401 Written Examination Question Worksheet Form ES-401-5

Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 203000 K3.04

Importance Rating 4.2

RHR/LPCI: Injection Mode

Knowledge of the effect that a loss or malfunction of the RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) will have on following: Adequate core cooling

Proposed Question: #6
A LOCA is in progress with the following:

The reactor is scrammed and all control rods are inserted

RCIC and Division 2 low pressure ECCS pumps failed to initiate and cannot be started
manually

All Division 1 low pressure ECCS pumps have responded as designed

RPV pressure is 100 psig following an RPV blowdown.

No other systems are available to inject
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Using the given fuel zone correction curve and control room panel indications, which one of the
following describes the current method and mechanism of adequate core cooling?

Method Mechanism
A. Core Spray Cooling Boiling heat transfer only
B. Core Spray Cooling Submergence and spray flow

C. Steam Cooling Boiling heat transfer only




Steam Cooling Submergence and spray flow



Proposed Answer: B

Explanation: Per NER-2M-039, Rev 8.0, section 2.0 Definitions; Adequate Core Cooling is heat
removal from the reactor sufficient to prevent rupturing the fuel clad. Three viable mechanisms
for establishing adequate core cooling are used in the EOPs—core submergence, core spray
cooling, and steam cooling.

Submergence is the preferred method of core cooling and exists when RPV water level is above
the top of the active fuel (TAF). In this state heat removal is by boiling heat transfer.

Core Spray Cooling is provided when design core spray flow requirements are satisfied (at least
design core spray flow from either HPCS or LPCS) and RPV water level is at or above the
elevation of the jet pump suctions. The covered portion of the core is then cooled by
submergence while the uncovered portion is cooled by the spray flow.

Steam cooling is the third method of core cooling and exists when RPV water level is below TAF
and steam flow production in the covered portion of the fuel bundle is sufficient to cool the
uncovered portion of the fuel bundle.

Steam cooling is relied upon only if RPV water level cannot be restored and maintained above
TAF, cannot be determined, or must be intentionally iowered below TAF. The core is adequately
cooled by steam if the steam flow across the uncovered length of each fuel bundle is sufficient
to maintain the hottest peak clad temperature below the appropriate limiting value—1500°F if
makeup can be injected, 1800°F if makeup cannot be injected. The covered portion of the core
remains cooled by boiling heat transfer and generates the steam which cools the uncovered
portion.

When RPV water level cannot be restored and maintained above TAF in EOP-RPV and when
RPV water level is intentionally lowered to TAF in EOP-C5, adequate steam flow is
established by maintaining RPV water level above the Minimum Steam Cooling RPV
Water Level (MSCRWL).

In this question, RPV level can be read on the fuel zone level indicator as -60 inches, Using the
fuel zone level correction curve with reactor pressure given at 100 psig, actual RPV level is
between -39 and -58 inches, but above -62 inches. This is below the Minimum Steam Cooling
Water Level. LPCS spray flow can be read on E12-R600 meter as 6800 gpm which meets N2-
EOP-RPV step L-17 requirements for adequate core cooling:

A\ Operating ECCS or RCIC with suppression poo! water level below
E!. 195 ft may cause system damage.

Restore and maintain RPV water level above -14 in. {Fig Z) using
Preferred Injection Systems (Detail E1)

= OK 1o augment with Alternate Injection Systems if needed (Detaif £2}

é IF THEN

You cannot restore and maintain Restore and maintain RPY water
RPV water level above -39 in. (Fig Z) { level at or above -62 in. {Fig Z) with
with Preferred injection Systems at least 6350 gpm Core Spray loop
flow {Core Spray Cooting}.

You cannot restore and maintain 1 Restore and maintain RPV
Core Spray Cooling water level above -39 in. {Fig Z)
with all available injection sources.

2. 4F... you gtilf cannot restore
and maintain levei above
-3%in. {Fig Z).
THEN... FLOOD THE DRYWELL:
Extgil - Enteraft
k EOPs SAPs

17

A. Plausible — Core spray cooling is correct for the method of adequate core cooling, the
candidate could mistakenly conclude that since some degree of boiling is still occurring in
the vessel that this answer choice is correct.

C. Plausible — The candidate could think that steam cooling is occurring with the given
conditions and forget that the requirement is to be above MSCRW.L in order for this method



to be employed. Also the candidate could mistakenly conclude that since some degree of
boiling is still occurring in the vessel that this answer choice is correct.

D. Plausible — The candidate could think that steam cooling is occurring with the given
conditions and forget that the requirement is to be above MSCRWL in order for this method
to be employed. The mechanism is correct.

Technical Reference(s): NER-2M-039, Rev 8.0, section 2.0 Definitions

Proposed references to be provided to applicants during examination: None

Learning Objective: 2101-EOPRPVCO01, Objective N2-EOP-RPV-CE-02

Question Source: New

Question History:

Question Cognitive Level: ~ Comprehension or Analysis

10 CFR Part 55 Content: 55.41(b)5

Comments:
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Examination Outline Cross-Reference: Level RO
Tier # 2
Group # 1
K/A # 211000 K4.05

importance Rating 3.4
SLC

Knowledge of STANDBY LIQUID CONTROL SYSTEM design feature(s) and/or interlocks
which provide for the following: Dispersal of boron upon injection into the vessel

Proposed Question: #7

2SLS*P1A, “PMP 1A” control switch on 2CEC*PNL601 is taken to the ‘PUMP A RUN’ position.
Which one of the following describes the SLS and WCS System response?

S