ES-401 PWR Examination Qutline Form ES-401-2

Facility: ANO1 Date of Exam:  November 24, 2014
RQ K/A Category Points SRO-Only Points
Tier Group
KIK|K|K|KIKIAIAITAIAIG A2 G* Total
11213141561 112{3]4]*]| Total
1. 1 31313 313 3 18 2 4 6
Emergency &
Abnormal 2 L N/A 21210 NA L 9 3 1 4
Plant ) - <
Evolutions TierTotals | 4 | 4 | 5 515 4 27 5 5 10
1 4121212121212 14131312| 28 2 3 5
2.
Plant 2 Tyttt rjolryrbry 10 0 2 I 3
Systems
y TierTotals | S [ 3 [3 ({33 {3{3|4/|4|4]|3]| 38 4 4 8
3. Generic Knowledge and Abilities 1 2 3 4 10 1 2 3 4 7
Categories
3 2 3 2 I 2 2 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/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.
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 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.
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/As.

8. On the following pages, enter the K/A numbers, a brief description of each topic, the topics’ importance ratings (IRs)
for the applicable license level, and the point totals (#) for each system and category. Enter the group and tier totals
for sach 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.

8. 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 fo 10 CFR 55.43,
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ES-401 PWR Examination Outline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1 (RO / SRO)

E/APE # / Name / Safety Function K} K| Kf ALA L G K/A Topic(s) IR #
112131112

000007 (BW/E028E10; CE/E02) Reactor X Ability to operate and monitor the

. . 36 |1
Trip - Stabilization - Recovery / 1 following as they apply to a reactor trip:

(CFR 41.7/45.5/45.6)
EA1.04 RCP operation and flow rates

000008 Pressurizer Vapor Space % Knowledge of the reasons for the folloyvmg
Accident/ 3 responses as they apply to the Pressurizer
Vapor Space Accident:

(CFR41.5,41.10/45.6/45.13)

AK3.05 ECCS termination or throttling
criteria

40 |2

2.4.4 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)

000009 Small Break LOCA /3 X 45 13

Knowledge of the operational implications
of the following concepts as they apply to
the Large Break LOCA:

000011 Large Break LOCA /3 X 4.1 | 4

(CFR 41.8/41.10/45.3)

EK1.01 Natural circulation and cooling,
including reflux boiling

Knowledge of the interrelations between
the Reactor Coolant Pump
Malfunctions (Loss of RC Flow) and the
following:

000015/17 RCP Malfunctions / 4 X 28 | S

(CFR 41.7/45.7)

AKZ.10 RCP indicators and controls

000022 Loss of Rx Coolant Makeup / 2

Ability to determine and interpret the
following as they apply to the Loss of
Residual Heat Removal System:
{CFR:43.5/45.13)

000028 Loss of RMR System / 4 X

AA2.04 Location and isolability of leaks

000026 Loss of Component Cooling % Ablllt)f to determine and interpret the
Water / 8 following as they apply to the Loss of
Component Cooling Water:

(CFR:43.5/45.13)

AAZ.02 The cause of possible CCW loss

29 17
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000027 Pressurizer Pressure Control
System Malfunction/ 3

X

Knowledge of the interrelations between
the Pressurizer Pressure Control
Malfunctions and the following:

(CFR 41.7/45.7)

AK2.03 Controllers and positioners

2.6

000029 ATWS / 1

Knowledge of the operational implications
of the following concepts as they apply to
the ATWS:

(CFR41.8/41.10/45.3)

EK1.01 Reactor nucleonics and thermo-
hydraulics behavior

2.8

000038 Steam Gen. Tube Rupture / 3

Ability to operate and monitor the
following as they apply to a SGTR;

(CFR 41.7/45.5/45.6)
EA1.32 Isolation of a ruptured S/G.
(KA change — see ES-401-4)

4.6

000040 (BW/EQS; CE/EQ5; W/E12)
Steam Line Rupture - Excessive Heat
Transfer/ 4

Knowledge of the reasons for the following
responses as they apply to the Steam Line
Rupture:

(CFR 41.5,41.10 /45.6 / 45.13)

AK3.04 Actions contained in EOPs for steam
line rupture

(KA change — see ES-401-4)

45

000054 Loss of Main Feedwater/ 4

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

(CFR:41.10/43.5/45.2/45.6)

43

000055 Station Blackout/ 6

Knowledge of the operational implications
of the following concepts as they apply to
the Station Blackout :

(CFR41.8/41.10/45.3

EK1.01 Effect of battery discharge rafes on
capacity

Lad
tad

000056 Loss of Off-site Power / 6

000057 Loss of Vital AC Inst. Bus /6

Ability to operate and / or monitor the
following as they apply to the Loss of Vital
AC Instrument Bus:

(CFR 41.7/45.5/45.6)
AA1.01 Manual inverter swapping
(KA change — see ES-401-4)

.}

Lol

000058 Loss of DC Power /1 6
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ES-401 PWR Examination Outline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1 (RO / SRO)

Ability to determine and interpret the
following as they apply to the Loss of
Nuclear Service Water:

000062 Loss of Nuclear Svc Water / 4 X 2.8 1

¥4

(CFR: 43.5/45.13)

AA2.06 The length of time after the loss of
SWS flow to a component before that
component may be damaged

2.4.11 Knowledge of abnormal condition
procedures.

(CFR:41.10/43.5/45.13)

000065 Loss of Instrument Air/ 8 X 40 | 16

W/E04 LOCA Outside Containment / 3

WI/E11 Loss of Emergency Coolant
Recirc. / 4

BWI/EO4; W/EO5 Inadequate Heat X Knowledge of the reasons for the following

Transfer - Loss of Secondary Heat Sink / 4 responses as they apply to the (Inadequate
Heat Transfer)

()
o
~3

(CFR:41.5/41.10, 45.6, 45.13)

EK3.1 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.

000077 Generator Voltage and Electric X Knowledge of the mterrelatlor}s bet.ween
Grid Disturbances / 6 Generator Voltage and Electric Grid
Disturbances and the following:

(CFR:41.4,41.5,41.7,41.10/45.8)

36 |18

AK2.07 Turbine / generator control

(ad
[9%)
Lad

-]
o

K/A Category Totals: 3 Group Point Total: 18
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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 Ki K| K| ALA G K/A Topic(s) IR #
112131112

000001 Continuous Rod Withdrawal / 1

000003 Dropped Control Rod / 1 X Knowledge of the operational 35 119
implications of the following

concepts as they apply to Dropped
Control Rod:

(CFR 41.8/41.10/45.3)

AK1.03 Relationship of reactivity and
reactor power to rod motion

(KA change — see ES-401-4)

000005 Inoperable/Stuck Control Rod / 1 X Knowledge of the reasons for the 36 120
following responses as they apply to

the Inoperable / Stuck Control Rod:
(CFR 41.5,41.10/45.6/45.13)
AK3.02 Rod insertion limits

000024 Emergency Boration / 1 x| | Ability to determine and interpret 36 | 21
the following as they apply to the

Emergency Boration:
(CFR:43.5/45.13)
AA2.06 When boron dilution is taking

place
000028 Pressurizer Level Malfunction / 2
000032 Loss of Source Range NI /7
000033 Loss of Intermediate Range NI/ 7
000036 (BW/A08) Fuel Handling Accident / 8 (changed to system B&W A04— see
ES-401-4)
000037 Steam Generator Tube Leak / 3 X Ability to determine and interpret 43 |23

the following as they apply to the
Steam Generator Tube Leak:

(CFR:43.5/45.13)
AA2 06 S/G tube failure

000051 Loss of Condenser Vacuum / 4

000059 Accidental Liguid RadWaste Rel /8

G000B0 Accidental Gaseous Radwaste Rel /8

000061 ARM System Alarms /7

000087 Plant Fire On-site / 8

000068 (BW/AD6) Control Room Evac. / 8

000069 (W/E14) Loss of CTMT Integrity / 5

000074 (W/EQB&EQ7) Inad. Core Cooling / 4
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monitor the following as they apply
to the (Natural Circulation
Cooldown)

(CFR:41.7/45.5/45.6)

EA1.3 Desired operating results during
abnormal and emergency situations,

ES-401 PWR Examination Outline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 2 (RO / SRO)

000076 High Reactor Coolant Activity / 9 X Knowledge of the reasons for the 32 | 24
following responses as they apply to
the High Reactor Coolant Activity :
(CFR 41.5,41.10/45.6/45.13)
AK3.06 Actions contained in EOP for
high reactor coolant activity

W/EO1 & E02 Rediagnosis & S| Termination / 3

W/E13 Steam Generator Over-pressure / 4

W/E15 Containment Flooding / 5

W/E16 High Containment Radiation / 9

BW/AOQ1 Plant Runback / 1

BW/A02&A03 Loss of NNI-X/Y /7

BW/AO4 Turbine Trip / 4 X Knowledge of the interrelations 35022
between the (Turbine Trip) and the
following:
(CFR 41.7/45.7)
AK2.1 Components, and functions of
control and safety systems, including
instrumentation, signals, interlocks,
failure modes, and automatic and
manual features.
(changed from system 036- see ES-
401-4)

BW/A05 Emergency Diesel Actuation / 6

BW/AQ7 Flooding / 8

BW/EO3 Inadequate Subcooling Margin / 4 Ability to operate and / or monitor 41 | 25
the following as they apply to the
(Inadequate Subcooling Margin)
(CFR:41.7/45.5/45.6)
EA 1.1 Components, and functions of
control and safety systems, including
instrumentation, signals, interlocks,
failure modes, and automatic and
manual features.

BW/EO8: W/EO3 LOCA Cooldown - Depress. / 4 2.4.11 Knowledge of abnormal 40 | 26
condition procedures.
(CFR:41.10/43.5/45.13)
(KA change — see E5-401-4)

BWI/EO9; CE/A13; W/EO9&E10 Natural Circ. / 4 EAL. Ability to operate and / or 33 | 27
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ES-401 PWR Examination Outline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 2 (RO / SRQ)

BWI/E13&E14 EOP Rules and Enclosures
CE/A11; W/EO8 RCS Overcooling - PTS / 4
CE/A16 Excess RCS Leakage / 2

CE/E09 Functional Recovery

[
(]
")
e

Group Point Total: 9

K/A Category Point Totals:
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRO)

System #/ Name K| K} K| K| K} K| AL A] Al A |6 K/A Topic(s) IR #
3/4{5/6]1121314

-
N

Knowledge of the operational
implications of the following
concepts as they apply to the
RCPS:

(CFR: 41.5/45.7)

003 Reactor Coolant Pump X

K5.04 Effects of RCP shutdown on
secondary parameters, such

as steam pressure, steam flow, and
feed flow

004 Chemical and Volume X Knowledge 9f the effect of a ¥0ss
Control or malfunction on the following
CVCS components:

28 | 29

(CFR: 41.7/45.7)

K6.09 Purpose of VCT divert valve

Knowledge of RHRS design
feature(s) and/or interlock(s)
which provide or the following:

005 Residual Heat Removal X 32 | 30

(CFR: 41.7)

K4.07 System protection logics,
including high-pressure interlock
Jreset controls, and valve interlocks

Knowledge of bus power supplies
to the following:

(CFR: 41.7)

006 Emergency Core Cooling X 36 | 31

K2.04 ESFAS-operated valves

007 Pressurizer Relief/Quench Ability to m.anua!ly operate
Tank and/or monitor

in the control room:

(CFR:41.7/45.51w045.8)

Pl

A4.10 Recognition of leaking
PORV/code safety

Ability to monitor automatic
operation of the CCWS,
including:

(CFR:41.7/45.5)

008 Component Cooling Water X

A3.04 Requirements on and for the
CCWS for different conditions
of the power plant
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRO)

Ability to monitor automatic
operation of the PZR PCS,
including:

(CFR: 41.7/45.5)
A3.02 PZR pressure

010 Pressurizer Pressure Control X 36 | 34

2.1.7 Ability to evaluate plant
performance and make
operational judgments based on
operating characteristics, reactor
behavior, and instrument
interpretation.

(CFR: 41.5/43.5/45.12/45.13)

012 Reactor Protection X 44 | 35

013 Engineered Safety Features X Knowledge of the physical 4.1 1 36

Actuation connections and/or cause effect
relationships between the ESFAS
and the following systems:

(CFR:41.2t041.9/45.7t045.8)
K1.07 AFW System

Knowledge of CCS design
feature(s) and/or interlock(s)
which provide for the following:

(CFR:41.7)

022 Containment Cooling X 36 | 37

K4.03 Automatic containment
isolation

025 Ice Condenser

Ability to (a) predict the impacts
of the following malfunctions or
operations on the CSS; and (b)
based on those predictions, use
procedures to correct, control,
or mitigate the consequences of
those malfunctions or
operations:

026 Containment Spray X 39 | 38

(CFR:41.5/43.5/453/45.13)

A2 04 Failure of spray pump .

Knowledge of the operational
implications of the following
concepts as they apply to the
MRSS:

(CFR: 41.5/45.7)

K5.05 Bases for RCS cooldown
limits

b
¥

039 Main and Reheat Steam X 39
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRO}

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 /453 /45.13)

059 Main Feedwater X 30 | 40

A2.11 Failure of feedwater control
system.

(KA change — see ES-401-4)

061 Auxiliary/Emergency X KnOWIefige of the physical
Feedwater connections and/or cause effect

relationships between the AFW
and the following systems:

34 1 41

(CFR:41.2t041.9/45.7t0 45.8)

K1.02 MFW System

Ability to manually operate
and/or monitor in the control
room:

(CFR: 41.7/45.5/ to 45.8)

A4.01 All breakers (including
available switchyard)

062 AC Electrical Distribution X 33 | 42

Knowledge of bus power supplies
to the following:

(CFR: 41.7)
K2.01 Major DC loads

063 DC Electrical Distribution X 29 | 43

Ability to predict and/or monitor
changes in parameters

(to prevent exceeding design
limits) associated with

operating the ED/G system
controls including:

064 Emergency Diesel Generator X

(CFR:41.5/45.5)

A1.04 Crankcase temperature and
pressure
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ES-401 PWR Examination Qutline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRO)

073 Process Radiation . Ability to (a). predict the impacts
Monitoring 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:

(CFR:41.5/43.5/453/45.13)

27 | 45

A2.02 Detector failure

Knowledge of the effect that a
loss or malfunction of the SWS
will have on the following:

(CFR: 41.7/ 45.6)

076 Service Water X 3.0 | 46

K3.05 RHR components, controls,
sensors, indicators, and alarms,
including rad monitors

Knowledge of the effect that a
loss or malfunction of

the IAS will have on the
following:

(CFR:41.7/45.6)

078 Instrument Air X 34 | 47

K3.02 Systems having pneumatic
valves and controls

2.4.34 Knowledge of RO tasks
performed outside the main
control room during an
emergency and the resultant
operational effects.

(CFR:41.10/43.5/45.13)

103 Containment X 42 | 48

Knowledge of the effect of a loss
or malfunction on the
following will have on the RCPS:

003 Reactor Coolant Pump X 27 149
{CFR:41.7/45.5)

K6.02 RCP seals and seal water
sunply .

004 Chemical and Volurme " Abxht}i to monitor automatic
Control operation of the CVCS,
including:

(CFR: 41.7/45.5)

w2
Ly

¥
<

A3.01 Water and boron inventory
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO / SRO)

Ability to manually operate
and/or monitor in the control
room:

(CFR: 41.7/45.5t045.8)
A4.03 Channel blocks and bypasses

012 Reactor Protection X 36 | 51

061 Auxiliary/Emergency % Ability t(.) predict and/or monitor
Feedwater changes in parameters

(to prevent exceeding design
limits) associated with

operating the AFW controls
including:

(CFR: 41.5/45.5)

36 | 52

A1.05 AFW flow/motor amps

Knowledge of the physical
connections and/or cause effect
relationships between the ED/G
system and the following systems:

(CFR:41.2t041.9/45.7t045.8)

064 Emergency Diesel Generator X 34 | 53

K1.05 Starting air system

Knowledge of the physical
connections and/or cause-effect
relationships

between the 1AS and the
following systems:

(CFR:41.21t041.9/45.7 to 45.8)

078 Instrument Air X 2.7 | 54

K1.02 Service air

Ability to (a) predict the impacts
of the following malfunctions or
operations on the ECCS; and (b)
based on those predictions, use
procedures to correct, control, or
mitigate the consequences of
those malfunctions or operations:

006 Emergency Core Cooling X 39

[
[

(CFR: 41.5/45.5)

A2 13 Inadvertent SIS actuation

/A Category Point Totals 4121212121250 2141 313 120 Group Point Total 28
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 2 (RO / SRO)

System #/ Name Kl K| Ki K| K| K| Al Al Al Al G K/A Topic(s) IR #
6111213 4

—
N
w
E2N
[6)]

2.2.44 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.

001 Controf Rod Drive : X 42 1 56

(CFR:41.5/43.5/45.12)

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

(CFR: 41.5/45.7)
A1.02 PZR and makeup tank level

002 Reactor Coolant X 36 | 57

(KA change - see ES-401-4)

Knowledge of bus power supplies to
the following:

(CFR: 41.7)
K2.02 PZR heaters

011 Pressurizer Level Control X

014 Rod Position Indication

Knowledge of the effect of a loss or
malfunction on the
following will have on the NIS:

(CFR: 41.7/45.7)

015 Nuclear instrumentation X 29 | 59

K6.01 Sensors, detectors, and
indicators

Ability to monitor automatic
operation of the NNIS, including:

(CFR: 41.7/45.5)

016 Non-nuciear instrumentation X

A3.02 Relationship between meter
readings and actual parameter value

Knowledge of the operational
implications of the following
concepts as the apply to the ITM
System:

(CFR: 41.5/45.7)

017 In-core Temperature Monitor X 3.7 1 64

K5.02 Saturation and subcooling of
water.

(system change — see ES-401-4}

027 Containment lodine Removal
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ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 2 (RO / SRO)
028 Hydrogen Recombiner
and Purge Control
029 Containment Purge
033 Spent Fuel Pool Cooling " Knowledge f)f the effect that a loss 26 | 61
or malfunction of the
Spent Fuel Pool Cooling System will
have on the following:
(CFR: 41.7/45.6)
K3.01 Area ventilation systems
(KA change — see ES-401-4)
034 Fuel Handling Equipment
035 Steam Generator < Abll{ty t(? manually operate and/or »7 | &
monitor in the control room:
(CFR:41.7/45.51t045.8)
A4.02 Fill of dry S/G
041 Steam Dump/Turbine < Knowlgdge of SDS design feature(s) 34 | &
Bypass Control and/or interlock(s)
which provide for the following:
(CFR: 41.7)
K4.18 Turbine trip
(KA change —see ES-401-4)
045 Main Turbine Generator (changed to system 017 ~ see ES-401-
4)
055 Condenser Air Removal
056 Condensate
068 Liguid Radwaste
071 Waste Gas Disposal
072 Area Radiation Monitoring
075 Circulating Water
079 Station Air
086 Fire Protection ¥ Knawiefige of the physical i 57 | es
connections and/or cause effect
reiationships between the Fire
Protection System and the following
systems:
(CFR:41.2t041.9/45.71t045.8)
K1.02 Raw service water
K/A Category Point Totals: Prbe by b b i) 11 Group Point Total 10
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ES-401 PWR Examination Outline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1 (SRO)
E/APE # / Name / Safety Function Ki K| K| A, AL G K/A Topic(s) IR #
11213112
000007 (BW/EQ2&E10; CE/EQ2) Reactor
Trip - Stabilization - Recovery / 1
000008 Pressurizer Vapor Space
Accident/ 3
000009 Small Break LOCA / 3 < Ablllt)" to determine or interpret the 34 | 76
following as they apply to a
small break LOCA:
(CFR 43.5/45.13)
EA2.15 RCS parameters
000011 Large Break LOCA /3
000015/17 RCP Malfunctions / 4
000022 Loss of Rx Coolant Makeup / 2
000025 Loss of RHR System / 4 X 2.2.37 Abll%ty t.o.determme operability a6 | 7
and/or availability of safety related
equipment.
(CFR: 41.7/43.5/45.12)
000026 Loss of Component Cooling X 2.4.6 Kpowledge of EOP mitigation 4.7 178
Water/ 8 strategies.
(CFR:41.10/43.5/45.13)
000027 Pressurizer Pressure Control
System Malfunction / 3
000029 ATWS /1 (changed — see ES-401-4)
000038 Steam Gen. Tube Rupture / 3
000040 (BW/EQS; CE/ED5S; W/E12)
Steam Line Rupture - Excessive Heat
Transfer/ 4
000054 (CE/E0B) Loss of Main
Feedwater / 4
000055 Station Blackout /6 X Ability to determine or interpret the 46 179
following as they apply to a Station
Blackout:
(CFR: 43.5/45.13)
EAZ.02 RCS core cooling through natural
circulation cooling to $/G cooling.
(changed ~ see ES-401-4)
000056 Loss of Off-site Power / 6 x | 2-2.44 Ability to interpret control room 44 | 80
indications to verify the status and
operation of] a system, and understand how
operator actions and directives affect plant
and| system conditions.
(CFR:415/43.5/45.12)
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ES-401 PWR Examination Qutline Form ES-401-2
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1 (SRO)

000057 Loss of Vital AC Inst. Bus / 6

000058 Loss of DC Power / 6 X | 2.2.22 Knowledge of limiting conditions for | 47 | 81
operations and safety limits.

CFR:41.5/43.2/452)
(changed — see ES-401-4)

000062 Loss of Nuclear Svc Water / 4

000065 Loss of Instrument Air/ 8 k (changed — see ES-401-4)

W/EQ4 LOCA Outside Containment / 3

W/E11 Loss of Emergency Coolant
Recirc. /4

BW/ED4; W/ED5 Inadequate Heat
Transfer - Loss of Secondary Heat Sink / 4

000077 Generator Voltage and Electric
Grid Disturbances / 6

K/A Category Totals: 2 | 4 | Group Point Total: 6
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Emergency and Abnormal Plant Evolutions - Tier 1/Group 2 (SRO)
E/APE #/ Name / Safety Function K| K| Ki AL AL G KIA Topic(s) IR #
112131112
000001 Continuous Rod Withdrawal / 1 x| 2.4.18 Knowledge of the specific 40 | 82
bases for EOPs.
(CFR:41.10/43.1/45.13)
000003 Dropped Control Rod / 1
000005 Inoperable/Stuck Control Rod / 1
000024 Emergency Boration / 1
000028 Pressurizer Level Malfunction / 2
000032 Loss of Source Range NI /7
000033 Loss of Intermediate Range Ni/ 7
000036 (BW/A08) Fuel Handling Accident / 8 X Ability to determine and interpret 4.1 | 84
the following as they apply to the
Fuel Handling Incidents:
(CFR:43.5/45.13)
AA2.02 Occurrence of a fuel handling
accident.
(changed — see ES-401-4)
000037 Steam Generator Tube Leak / 3 X Ability to determine and interpret 45 | 83
the following as they apply to
the Steam Generator Tube Leak:
(CFR: 43.5/45.13)
AA2.06 S/G tube failure.
(changed — see ES-401-4)
000051 Loss of Condenser Vacuum / 4
000059 Accidental Liquid RadWaste Rel. / 9 (changed — see ES-401-4)
000060 Accidental Gaseous Radwaste Rel. / 9
000061 ARM System Alarms / 7
000067 Plant Fire On-site / 8 x| | Ability to determine and interpret 43 | 85
the following as they apply to
the Plant Fire on Site;
(CFR: 43574513
AAZ2. 17 Systems that may be affected
by the fire.
{changed — see ES-401-4)
000068 (BW/ADB) Control Room Evac. / 8
000069 (W/E14) Loss of CTMT Integrity / 5
000074 (W/EQ6&EQ7) Inad. Core Cooling / 4
000076 High Reactor Coolant Activity / 9
W/EO1 & E02 Rediagnosis & Si Termination / 3
W/E13 Steam Generator Over-pressure / 4
W/E15 Containment Flooding / 5




ES-401

PWR Examination Qutline

Form ES-401-2

ES-401

PWR Examination Outline

Emergency and Abnormal Plant Evolutions - Tier 1/Group 2 (SRO)
T

Form ES-401-2

W/E16 High Containment Radiation / 9

BW/AQ1 Plant Runback / 1

BW/AQ28A03 Loss of NNI-X/Y /7

BWI/A04 Turbine Trip / 4

-

BW/AO5 Emergency Diesel Actuation / 6

BWI/AQ7 Flooding / 8

BW/EOQ3 Inadequate Subcooling Margin / 4

BWI/EQ8; W/EQ3 LOCA Cooldown - Depress. / 4

BW/EQ9, CE/A13; W/ED9&E 10 Natural Circ. / 4

BW/E13&E14 EOP Rules and Enclosures

CE/A11;, W/E08 RCS Overcooling - PTS /4

CE/A16 Excess RCS Leakage /2

CE/EQ9 Functional Recovery

K/A Category Point Totals:

498}
oy

Group Point Total:




ES-401 PWR Examination Outline Form ES-401-2

ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (SRO)

System # / Name Ki K| K| K| K| K| ALAl Al A | G K/A Topic(s) IR #
1121314/ 516112 3] 4

003 Reactor Coolant Pump

004 Chemical and Volume
Control

005 Residual Heat Removal

2.1.23 Ability to perform specific

006 E Core Cooli X R 44 | 86
mergency Lore Looling ; system and integrated plant
procedures during all modes of
plant operation.
(CFR:41.10/43.5/45.2/45.6)
007 Pressurizer Relief/Quench
Tank
008 Component Cooling Water X 2'4'1? ‘Knowledge of abnormal 42 | 87
condition procedures.
(CFR: 41.10/43.5/45.13)
(changed — see ES-401-4)
010 Pressurizer Pressure Control
012 Reactor Protection
013 Engineered Safety Features X Ability to (a)' predict the 1.mpacts 42 | 88
Actuation of the following malfunctions or

operations on the ESFAS; and (b)
based ability on those predictions,
use procedures to

correct, control, or mitigate the
consequences of those
malfunctions or operations:

(CFR:41.5/43.5/453/45.13)

A2.04 Loss of AC control power,
(changed — see ES-401-4)

022 Containment Coolin

025 lce Condenser

026 Containment Sora

039 Main and Reheat Steam

059 Main Feedwater




ES-401 PWR Examination Outline Form ES-401-2

ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (SRO)
061 Auxiliary/Emergency X | Ability to (a) predict the impacts | ., o |
Feedwater of the following malfunctions or
operations on the AFW; and (b)
based on those predictions, use
procedures to correct,
control, or mitigate the
consequences of those
malfunctions or operations:
(CFR:41.5/43.5/453/45.13)
A2.04 pump failure or improper
operation
062 AC Electrical Distribution
063 DC Electrical Distribution
064 Emergency Diesel Generator
073 Process Radiation
Monitoring
076 Service Water X | 2.2.22 Knowledge of limiting 47 1 90
conditions for operation and
safety limits.
(CFR:41.5/43.2/452)
(changed ~ see ES-401-4)
078 Instrument Air (Changed —see ES-401 -4)
103 Containment
K/A Category Point Totals: 2 31 Group Point Total: 5




ES-401 PWR Examination Outline Form ES-401-2
ES-401 PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 2 (SRO)
System #/ Name K| K] K| K| K| K| AL A] A} Al G K/A Topic(s) IR #
11213/ 4/5/6] 11234

001 Control Rod Drive

002 Reactor Coolant

011 Pressurizer Level Control

014 Rod Position Indication

015 Nuclear Instrumentation

016 Non-nuclear Instrumentation X Ability to .(a) predict tl%e impacts of 31491
the following malfunction or
operations on the NNIS; 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)
A2.01 Detector Failure.
(changed — see ES-401-4)

017 In-core Temperature Monitor

027 Containment lodine Removal

028 Hydrogen Recombiner

and Purge Control

029 Containment Purge

033 Spent Fuel Pool Cooling

034 Fuel Handling Equipment X| 2.1.40 Knowledge of refueling 3.9 1 93
administrative requirements.
(CFR:41.10/43.5/45.13)
(changed — see ES-401-4)

035 Steam Generator

041 Steam Dump/Turbine % Ability to (a) predict the impacts of 50 | o

Bypass Control

the following malfunctions or
operations on the SDS; 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)

A2.02 Steam valve stuck open

045 Main Turbine Generator

055 Condenser Air Removal

056 Condensate




ES-401

PWR Examination Outline

Form ES-401-2

ES-401

PWR Examination Outline

Plant Systems - Tier 2/Grou

2 (SRO)

Form ES-401-2

068 Liquid Radwaste

071 Waste Gas Disposal

072 Area Radiation Monitoring

075 Circulating Water

079 Station Air

086 Fire Protection

(changed — see ES-401-4)

K/A Category Point Totals:

B
ey

Group Point Total:




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3
Facility:  ANO-1 Date of Exam:  11/17/14
Category KIA# Topic RO SRO-Only
IR # IR #
21 2.1.21 Ability to verify the controlled procedure copy. 35 66
; (CFR:41.10/45.10/45.13)
Conduct (KA change — see ES-401-4)
of Operations 21 2.1.1 Knowledge of conduct of operations 38 67
o requirements.
(CFR: 41.10/45.13)
(KA change — see ES-401-4)
21 2.1.29 Knowledge of how to conduct system lineups, 41 68
such as valves, breakers, switches, etc..
(CFR: 41.10/45.1/45.12)
(KA change — see ES-401-4)
21 2.1.5 Ability to use procedures related to shift 39 04
staffing, such as minimum crew
complement, overtime limitations, etc.
(CFR:41.10/43.5/45.12)
2.1,
2.1.
Subtotal 3 1
29 2.2.22 Knowledge oflilyit.ing conditions for 40 69
operations and safety limits.
5 (CFR:41.5/432/45.2)
Eduipment 29 2.2.39 'Knowled.ge of‘less th.an or equal to one hour 39 70
Control Technical Specification action statements for systems.
(CFR:41.7/41.10/43.2/45.13)
29 2.2.5 Knowledge of the process for making design or 30 95
operating changes to the facility.
(CFR:41.10/433/45.13)
(I A change — see ES-401-4)
29 2.2.17 Knowledge of the process for managing 18 9%
maintenance activities during power operations, such
as risk assessments, work prioritization, and
coordination with the transmission system operator.
(CFR: 41.10/43.5/45.13)
2.2
2.2.
Subtotal 2 i




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

Facility:  ANO-1 Date of Exam: 11/17/14
23 2.3.4 Knowledge of radiation exposure limits under 30 71
3 normal or emergency conditions.
Sadation (CFR:41.12/43.4/45.10)
(KA change — see ES-401-4)
23 2.3.13 Knowledge of radiological safety procedures 34 7
pertaining to licensed operator duties, such as
response to radiation monitor alarms, containment
entry requirements, fuel handling responsibilities,
access to locked high-radiation areas, aligning filters,
ete,
(CFR:41.12/43.4/45,9/45.10)
23 2.3.15 Knowledge of radiation monitoring systems, 29 73
' such as fixed radiation monitors and alarms, portable
survey instruments, personnel monitoring equipment,
etc.
(CFR:41.12/43.4/45.9)
23 2.3.4 Knowledge of radiation exposure limits under 37 97
normal or emergency conditions.
(CFR: 41.12/43.4/45.10)
23 2.3.14 Knowledge of radiation or contamination 38 98
hazards that may arise during normal, abnormal, or
emergency conditions or activities.
(CFR:41.12/434/45.10)
2.3. :
Subtotal 3 2
24 2.4.18 Knowledge of the specific bases for EOPs. 33 74
(CFR: 41.10/43.1/45.13)
g' 24 2.4.26 Knowledge of facility protection requirements, 31 75
Pgi;gcii?'ggl including fire brigade and portable fire fighting
Plan equipment usage.
(CFR:41.10/43.5/45.12)
24 2.4.40 Knowledge of SRO responsibilities in 45 99
emergency plan implementation.
(CFR:41.10/435/45.11)
(KA change — see ES-401-4)
24 2.4.29 Knowledge of the emergency plan. 40 100
(CFR:43.5/45.11)
(KA change — see ES-401-4)
24.
24
Subtotal
Tier 3 Point Total 7




ES-401 Record of Rejected K/As Form ES-401-4
Tier/ Randomly Reason for Rejection
Group Selected K/A
1/1-RO | 038 EA1.02 This KA concerns a maximum depressurization rate and ANO-1
410 does not have such a limitation. ANO-1 limit is based on a
Q maximum cooldown rate to keep the “bad” SG <410” level.
Randomly selected EA1.32 as the replacement.
1/1 -RO 040 AK3.06 Could not develop a discriminating question at the RO level for this
011 KA. Randomly selected AK3.04 as the replacement.
1/1-RO | 057 AA1.05 Could not develop a discriminating question at the RO level for this
Q414 KA. Randomly selected AA1.01 as the replacement
1/2 -RO 003 AK1.15 This KA concerns the definition and explanation of power defect as
419 it is affected by a dropped rod. This topic is examined during the
Q Generic Fundamentals Examination. Randomly selected AK1.03 as
the replacement.
1/2-RO - 1036 AK2.02 System 036, Fuel Handling Accident, is considered an SRO level
499 topic since the RO actions are limited to communications and
Q initiating alarms. Randomly selected system BW A04 and KA
AK2.01 as the replacement.
1/2-RO | BWE082.2.37 Determining operability is an SRO level responsibility. Randomly
Q426 selected 2.4.11 as the replacement.
2/1-RO [ 059 A2.03 Changed KA at suggestion of NRC following discussion of
0#40 question. Selected A2.11 as the replacement.
2/2-RO [ 002 A1.10 This KA concerns Tave/Tref. Tref is Westinghouse terminology
457 and ANO-1 does not have a Tref due to maintaining a steady Tave
Q from 22% to 100% power. Randomly selected A1.02 as the
replacement.
2/2-RO 033 K3.03 Could not develop a discriminating question on loss of SFP cooling
0k61 linked to SFP temperature due to the limitation of plausible
f distracters. This topic is also being evaluated as an administrative
JPM. Randomly selected K3.01 as the replacement.
22-RO | 041 K4.11 T-ave./T-ref. program is a Westinghouse function which ANO-1
0463 does not have. Randomly selected K4.18 as the replacement
2/2 - RO 045 K5.01 Could not develop a discriminating question on this KA since the
464 concern of an explosive concentration when using hydrogen is
Q obvious. All other KAs in the K5 category with an importance >2.5
also did not lead to development of a discriminating question.
Randomly selected system 017 and KAS5.02 as the replacement.
3-RO 2.1.7 Only a system related question could be developed for this KA.
: nly selected 2.1.21 as the replace .
Q%66 Randomly selected 2.1.21 as the replacement
3-RO 2.1.23
Q#e67




ES-401 Record of Rejected K/As Form ES-401-4
Tier/ Randomly Reason for Rejection
Group Selected K/A
3-RO 2.1.27 Only a system related question could be developed for this KA.
0#68 Randomly selected 2.1.29 as the replacement.
3-RO 23.7 This KA is about RWP requirements which are evaluated during in-
0471 plant JPMs. Randomly selected 2.3.4 as the replacement.

This K/A is repeated on the SRO portion of the exam but the RO
question asks what the federal limit is under normal conditions and
the SRO question asks what approvals must be obtained to exceed
federal limits .

The repeat is acceptable / necessary for the following reasons:

2.3.6 and 2.3.11 both deal with radioactive releases which are being
tested during JPMs

2.3.7 deals with RWP compliance which is evaluated during the in
plant JPMs and is also being tested on an Admin JPM

2.3.13,2.3.14, and 2.3.15 are already being tested on the written
exam,




ES-401 Record of Rejected K/As Form ES-401-4
Tier/ Randomly Reason for Rejection
Group Selected K/A
1/1 =SRO | 029 EA2.07 This KA only leads to writing a question about entry conditions for
479 EOPs which is not at the SRO level. In fact, all KAs for this system
Q lead to EOP entry condition questions. Randomly selected system
055 and KA EA2.02,
1/1-SRO | 065 AA2.03 Unable to develop an SRO level question for this KA or system.
0481 Randomly selected system 058 and KA 2.2.22 as the replacement.
1/2-SRO | 037 AA2.14 This KA concerned actions to take due to water in the steam lines
483 and ANO-1 does not have any procedural actions for this event.
Q Randomly selected 037, AA2.06 as the replacement.
y p
1/2-SRO [0592.1.20 This system is being examined at the RO level (073 A2.02), also it
484 is difficult to develop a discriminating SRO level question for this
Q topic. Randomly selected system 036 and KA AA2.0.2 as the
’ replacement.
1/2-SRO | 067 AA2.15 This KA is being evaluated by an administrative JPM. Randomly
selected KA AA2.17 as the replacement.
Q#85
2/1-SRO [0082.4.4 This KA refers to entry conditions for EOPs/AOPs and is thus not
487 appropriate as an SRO KA. Randomly selected KA 2.4.11 as the
Q replacement.
2/1-SRO | 013 A2.05 This KA references Loss of DC control power to ESFAS, but the
438 channels are all AC powered so replaced this KA with A2.04 Loss
Q of AC control power.
2/1-SRO | 078 A2.01 Unable to develop an SRO level question for this KA or system.
0490 Randomly selected system 076 and KA 2.2.22 as the replacement.
2/2-SRO [0162.2.40 Questions developed for this KA required too many references to be
491 available to the examinees. Randomly selected A2.01 as the
Qf replacement.
2/2-SRO | 0862.4.25 This topic is examined in T1G2 System 067. Randomly selected
. system 034 and KA 2.1.40 as the replacement.
#93
3-SRO 2.2.25 Only a system related question could be developed for this KA.
andc selected 2.2.5 as the replac L.
(0495 Randomly selected as the replacement
3-SRO 249 Only a system related question could be developed for this KA.
0#99 Randomly selected 2.4.40 as the replacement.
3-SRO 2.4.28 Changed KA at suggestion of NRC following discussion. Selected
2.4.29 as ment.
Q#100 4.29 as the replacemen




ES-301 Administrative Topics Outline Revision 0 Form ES-301-1

Facility: ANO-1 Date of Examination;_11-17-2014
Examination Level: RO @ SRO D Operating Test Number: 2014-1
Administrative Topic Type Describe activity to be performed
(see Note) Code*
Conduct of Operations Estimate SFP Time to Boil
Al. 2.1.25 N/R Ability to interpret reference materials, such as

graphs, curves, tables, etc.
A1JPM-RO-ADMIN-SFPTTB

(Imp 3.9)

Conduct of Operations Operate the Plant Computer

" 2118 DIS | Ability to use plant computers to evaluate system
(Imp 3.9) or component status.

A1JPM-NRC-ADMIN-PMS3

Equipment Control Perform DG1 Operability Test — complete
A3, 2212 N/R evaluation of pump based on surveillance results
Knowledge of surveillance procedures

A1JPM-RO-SURV3

(Imp 3.7)

Radiation Control Review RWP and Survey Map to calculate

maximum stay time.

Ad. 237 M/R . ‘ - :
Ability to comply with radiation work permit

(Imp 3.5) requirements during normal or abnormal conditions
A1JPM-RO-DOSE-SVY2014

Emergency

Procedures/Plan
N/A N/A

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 (1) for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1) (3)
(P)revious 2 exams (< 1; randomly selected) (0)




ES-301

Administrative Topics Outline Revision 0

Form ES-301-1

Facility: __ ANO-1 Date of Examination: __11-17-2014
Examination Level: RO D SRO Operating Test Number: 2014-1
Administrative Topic (see Type Describe activity to be performed
Note) Code*
Conduct of Operations Door Breach requirements, determine need for a
firewatch.
AS. 2.1.8 N/R y . . :
Ability to coordinate personnel activities outside
(Imp 4.1) the control room.
A1JPM-SRO-FIREWATCH
Conduct of Operations Perform responsibilities & authorities of the SM as
A6 2134 required, actions to take on OOS Chemistry Report
' o D/R Knowledge of primary and secondary plant
(Imp 3.5) chemistry limits
A1JPM-SRO-CHEM!1
Equipment Control Utilize procedure deviation
AT. 2244 DR A14PM-SRO-PROCH
(Imp 4.4)
Radiation Control Potassium lodine administration determination
A8. 2.3.14 M/R Knowledge of radiation or contamination hazards
that may arise during normal, abnormal, or
(Imp 3.8) emergency conditions or activities.
A1JPM-SRO-Ki|
Emergenc .
Prscedu?'esffg;an Classify an Emergency Event.
Knowledge of the emergency action level
AS. 2.4.41 N/S thresholds and classifications.
(Imp 4.6) A1JPM-SRO-EAL11

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:

(Control room, (S)imulator, or Class(R)oom

(D)irect from bank (s 3 for ROs; < 4 (2) for SROs & RO retakes)
(Njew or (M)odified from bank (= 1) (3)

{(P)revious 2 exams (s 1; randomly selected) {0}




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

Facility: Arkansas Nuclear One ~ Unit 1
Exam Level: RO [X]  SRO-I[X]

Date of Examination: 11-17-2014
Operating Test No.: 2014-1

SRO-U [

Control Room Systems® (8 for RO); (7 for SRO-I); (2 or 3 for SRO-U, including 1 ESF)

S:ystemk/ JLPM’ Tutig Typg; Code*. Function
A1JPM-RO-AOP37 Respond to Continuous Rod 1
Withdrawal A/DILIPIS Reactivity
001 AA1.05 (RO 4.3/SRO 4.2) Control
RO/SRO-U/SRO-I

: . 3
A1JPM-RO-PZR01 Equalize Boron Concentrations
between the RCS and the PZR A/DIS Reactor
010 A4.02 (RO 3.6/SRO 3.4) Pressure
Control
RO/SRO-I
2
A1JPM-RO-EOP11 Perform Actions Required for an Reactor Coolant
ESAS Actuation (Shift to RB Sump Suction) D/EN/L/S System
006 A4.02 (RO 4.0/SRO 3.8) Inventory
RO/SRO-} Control
A1JPM-RO-EOPO09 Energize Bus A2 from A4 in a 6
Degraded Power Condition A/DIEN/S ,
062 A1.01 (RO 3.4/SRO 3.8) Electrical
RO/SRO-|
ATJPM-RO-AOP27 Respond to Inadvertent ESAS 5
Actuation N ‘
0013 A2.06 (RO 3.7/SRO 4.0) EN/N/S Containment
Integrity
RO/SRO-U/SRO-I
A1JPM-RO-EOP24 Reactor Tripped, check all NNI 7
power available (Loss of NNI-X) A/D/IS .
B&W APE AO2 AA1.3 (RO 3.4/SRO 3.6) Instrumentation
RO/SRO-




functions; all 5§ SRO-U systems must s

g.
4
A1JPM-RO-AOP28 Respond to Simultaneous Loss of
Seal Injection and Seal Cooling N/S Heat Removal
003 A4.08 (RO 3.2/SRO 2.9) From Reactor
Core (Primary)
RO
h.
A1JPM-RO-AOP29 Respond to Loss of Lake 8
Dardanelle Reservoir N/S Plant Service
075 A2.02 (RO 2.5/SRO 2.7) Systems
RO/SRO-
In-Plant Systems® (3 for RO); (3 for SRO-1); (3 or 2 for SRO-U) e
I 4
A1JPM-RO-EFW10 Actions for swapping suction from Heat Removal
T-41B to T-41 A/D/LIE/PIR From Reactor
061 A1.04 (RO 3.9/SRO 3.9) Core
RO/SRO-U/SRO-I (Secondary)
j-
A1JPM-RO-EDO20 Place Battery Charger D-04A in 6
service D _
058 AA1.03 (RO 3.1/SRO 3.3) Electrical
RO/SRO-U/SRO-I
« 9
A1JPM-RO-LRWO02 Commence TWMT T-16A Release AN/R o
068 A3.02(RO 3.6/SRO 3.6) Reactivity
Release
RO/SRO-U /SRO-
@ All RO and SRO-I control room (and in-plant) éysfems mfkukkst Be drﬁerem{énd :sen;re dif‘fe‘k‘ent ‘}safé‘tyjf 5

erve different safety functions; in-plant systems and functions may
overlap those tested in the control room. 5 . & Sk - AopE At L ' At gl

* Type Codes

Criteria for RO/ SRO-1/ SRO-U

{A)lternate path

{Cyontrol room

(Djirect from bank

(E)ymergency or abnormal in-plant
(EN)gineered safety feature

(Lyow-Power / Shutdown

(Nyew or (M)odified from bank including 1(A)
(P)revious 2 exams

(RYCA

{S)imulator

4-6 (6} / 4-6 (8) / 2-3 (3)

s9(7)/s8(7)/s4(3)
21T My/z1(1)/21(1)
(3)/ (3) / =21 (1) (control room system)
1(3)/21(3)/21(2)
(4)/22(4)/21(2)
(2) /= 3(2) / = 2 (1) {randomly selected)
{2)/z12y/2z1(2)

IV OIA IV Y

2
3
1




Appendix D Scenario Outline Form ES-D-1

Facility: ANO-1 Scenario No.: 4-R3 Op-Test No.: 2014-1

Examiners: Operators:

Initial Conditions:
- SW Pumps P-4A & P-4C in service
- P-4B MOD selected to A4
- B-55/56 aligned to B6
- 8§G-3 closed, SG-4 open
- Unit Load Demand is failed. Setpoint can’t be changed
- Control Rods Group1 Rod 3 and Group 4 Rod 7 will fail to fully insert on reactor trip
- ADV Isolation CV-2676 will not open electrically

Turnover:

- Plant power is at 100%

- 250 EFPD

- Place P-4B Service Water Pump in service on A4 at the earliest opportunity to support scheduled
maintenance. OAQ has been briefed and is standing by at the intake structure.

[ Event Malf. No Event Event
No. e Type* Description
N-(BOP) Swap Service Water pumps per 1104.029, Service Water and
1 N/A N-(SRO) Auxiliary Cooling to support scheduled maintenance. Place P-
4B in service and stop P-4C.
Power range nuclear instrument NI-5 fails (drifts) high requiring
I{(ATC) | Reactor Demand and Diamond stations to HAND per 1203.001,
2 NI240 I-(SRO) | ICS Abnomal Operation & 1203.021, Loss of Neutron Flux
TS Indication.
(Technical Specification — 3.3.1, RPS Instrumentation)
C-(BOP) P-4B Service Water Pump trips. Restart P-4C per 1203.012I,
3 CO_P4B4 C-(SRO) Annunciator K10 Corrective Action for SERV WATER PUMP

TS TRIP (K10-A3) alarm.
(Technical Specification 3.7.7 — Service Water System)

R-(ATC) | Loss of condenser vacuum. Power reduction required per
4 o “fgé’O%%QL C-(BOP) | 1203.016, Loss of Condenser Vacuum. Unit Load Demand
DI ICCO009R C-(SRQ) | station does not respond requiring use of SG/RX Demand
- C-(ATC) | station to control power reduction.

~75 gpm tube rupture in the “B” SG. Perform actions of
5 RC002 M-(ALL) | 1202.006, Tube Rupture EOP.

T8 (Technical Specifications 3.4.13 — RCS Leakage, 3.7.4 — Secondary
Activity)
Reactor Trip required due to low condenser vacuum. Perform
M-(ALL) | reactor trip actions of 1202.008, Tube Rupture EOP. Control
C-(ATC) | rods group 1 rod 3 and group 4 rod 7 fail to fully insert into the

(CT core. Emergency boration required per immediate action

contingency.

RD451
RD455

Atmospheric Dump Valve isolation fails closed. To commence a
7 Cv2676 (CT) RCS Cooldown, Aux Operator must manually open valve to
allow use of unaffected (good) SG to perform RCS cooldown.

i (Nyormal, (R)eachwvity, (instrument, (Clomponent, (M)ajor

Page 1 of 33



Appendix D

Scenario Outline Form ES-D-1

Examiners:

Facility: ANO-1

Scenario No.: 2-R5 Op-Test No.: 2014-1

Operators:

Initial Conditions:
- 100% Power
- CV-2670 EFW isolation to “A” SG from P-7A failed open
- CV-2646 EFW control to “A” SG from P-7A failed open

Turnover:
- Plant at 100% Power
- 250 EFPD
- Need to Drain RB Sump to 40%. This is not the first draining of the month and sampling is not required.
Event Event Event
No. Matf. e Type* Description
N-(BOP) Perform Draining of the Reactor Building Sump per
1 EMaage N-(SRO) | 1104.014.
2 ED180 8:%38 SU#1 Transformer Lockout
TS (Technical Specification 3.8.1, AC Power Sources, Operating)
R-(ATC) . -
3 FW087 C-(BOP) ;liea;ter Drain Pump (P-8B) windings heat up and pump
C-(SRO) P
Group 6 Rod 1 falls into the core. Runback to 40% power
4 RD273 s (Technical Specification 3.1.4, Control Rod Group Alignments)
I-(ATC) P . .
5 TR631 I-(SRO) RCP Seal Injection Flow Transmitter Failure (PDT-1239)
C-(ATC) Group 6 Rod 3 falls into the core. Unanalyzed condition
6 RD294 C-(SRO) | requiring manual reactor trip.
(Technical Specification 3.1.4, Control Rod Group Alignments.)
M- (ALL) One MSSYV fails to reseat resulting in Overcooling event.
7 MS141 (CT) Use of HPI is required to maintain RCS inventory and
pressure
8 CV2670 C-(ALL) EFW valves, CV-2670 & CV-2646 are failed open and will
CV2646 (CT) notclose. .
(Technical Specification 3.7.5.B, One EFW train inoperable)

*

(N)ormal, (R)eactivity, (Dnstrument, (C)omponent, (M)ajor
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Appendix D Scenario Outline Form ES-D-1

Facility: ANO-1 Scenario No.: 1-R4 Op-Test No.: 2014-1

Examiners: Operators:

Initial Conditions: ,
- 80% Power - RPS is failed and will not cause a reactor trip.
- 250 EFPD - Manual Reactor Trip Pushbutton failed
- P-36A MU/HPI pump QOOS for seal replacement
- P-36B MU/HPI pump in service

Turnover:
- Plant at 80% per load dispatcher request to limit line - P-36A HPI pump tagged out for seal replacement.
loading. - Perform generator field ground test per 1102.004,
- 250 EFPD at earliest opportunity.
Event = Event Event
No, | MalNo. | 7 ier Description
1 D}C()EfggA ::gggg; Perform Generator Field Ground Test
I-(ATC) Controlling RCS pressure transmitter fails causing pressure
2 TR458 I-(SRO) indication to drift high.
TS (T.S. 3.4.1 Condition A, RCS pressure not within COLR limits)
(T.S. 3.3.1 RPS Instrumentation)
INOSES Pressurizer Heat d fault alarm due to fault on RUB-14 &
DI HS1007A ressurizer Heater ground fault alarm due to fault on -
3 AO HS1007AG TS 15 in Group 5, Tech Spec required heaters.
AO HS1007AR (T.S. 3.4.9 Condition C, ES powered PZR heater capacity)
C-(ALL) Operating Makeup/HPI pump, P-36B winding heatup and failure
4 CV096 TS causes pump to trip.
(T.S. 3.5.2 Condition A, One or more ECCS trains inoperable)
5 8&8;2 g.-((g-cr)g; Degraded seal on P-32D RCP meets requirement to reduce
C-(SRO) power and secure the pump.
During coast-down of the “D” RCP, a break in the cold leg
occurs that results in RCS leakage requiring reactor trip.
6 CV026 M-(ALL) | Adequate Subcooling Margin is lost requiring running reactor
RC005 (CT) coolant pumps stopped within 2 minutes. CT-1, Time Critical
Operation Action (2 min)
(T.S. 3.4.13 Condition A, RCS leakage not within limits)
RP246 RPS is failed and the manual trip pushbutton is failed requiring
RP247 C-(ATC) use of backup pushbuttons to trip the reactor. CT-23, Time
7 RP248 C-(SRO) Critical Operator Action (1 min)
RP249 (CT) (T.S. 3.3.1 Condition C, Three or more RPS channels inoperable)
DI ICC0020 (T.S. 3.3.2 Condition A, Manual Trip function inoperable)
— (T.S. 3.3.3 Condition B, Two or more Reactor Trip Modules inoperable)
C-(BOP) | Small cil leak on #2 EDG causes fire alarm. CT — Stop #2 EDG
8 FS_B1 5 L_R | C-(SRO) | within 15 minutes of report of smoke.
(CT) (Technical Specification 3.8.1, AC Sources Operating)

= (Nyormal. (R)eactivity, (i)nstrument, {Clomponent, (Msjor
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