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ES-401, Rev. 9 PWR Examination Outline Form ES-401-2

Facility: S,/ Date of Exam: C;//W '
[4 Z

/
RO KI/A Category Points SRO-Only Points
Tier Group
KIK|IK|K|K|K|A|J]A]J]A]A|G . A2 G* Total
112|3|4|5]|6]|112]|3]|]4] *| Total
1. 1 33 |3 413 2| 18 2 4 6
Emergency & 2 11]2 of s 2| 9 2 2
Abnormal Plant N/A N/A
Evolutions Tier Totals 41415 416 4 27 4 6 10
1 4 13|3]2]2]3 1 21214 2 28 2 3 5
2.
1 010} 2}1 1 1 111 1 1 10 2 1 3
Plant 2
Systems TierTotals |5 |3 | 3| 4| 3|l4]2)3|[3|5]|3]| 38 4 4 8
3. Generic Knowledge and Abilities 1 2 3 4 10 1 2 3 4 7
Categories
3 3 2 2 2 2 1 2

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 ES-401, Attachment 2, 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.

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 fromv Section 2 of the K/A Catalog, but the topics
must be relevant to the applicable evolution or system.

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 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.

9. For Tier 3, select topics from Section 2 of the K/A catalog, and enter the K/A numbers, descriptions, IRs,
and point totals (#) on Form ES-401-3. Limit SRO selections to K/As that are linked to 10 CFR 55.43.




ES-401, REV 9 T1G1 PWR EXAMINATION OUTLINE FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
007EK2.02 Reactor Trip - Stabilization - Recovery 2.6 2.8 [] OO00O0Ooggoogn Breakers, relays and disconnects
/1

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

008AK2.01 Pressurizer Vapor Space Accident/3 2.7 2.7 ] O0O0O0o00o0o9gg Valves

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

011EK1.01 Large Break LOCA /3 41 44 O00000000Oono Natural circulation and cooling, including reflux boiling.

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

022AA2.03 Loss of Rx Coolant Makeup / 2 31 36 000 ogd 00 Failures of flow control valve or controller

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

026AA1.07 Loss ofCompénent Cooling Water/8 2.9 3 OO0 0dn O0O000 Flow rates to the components and systems that are
serviced by the CCWS; interactions among the

Ability to predict and/or monitor changes in components

parameters associated with operating the
(SYSTEM) controls including:(CFR: 41.5/
45.5)

027AA1.01 Pressurizer Pressure Control System 4 39 OO0 Qg O000 PZR heaters, sprays, and PORVs

Malfunction / 3 Ability to predict and/or monitor changes in

parameters associated with operating the
(SYSTEM) controls including:(CFR: 41.5/
45.5)

Page 1 of 3 4/2/2008 2:55 PM



ES-401, REV 9 T1G1 PWR EXAMINATION OUTLINE FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
029EK3.10 ATWS /1 41 41 ][ O0O0000000o Manual rod insertion

Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

038EK1.01 Steam Gen. Tube Rupture / 3 3.1 34 HEEEEEEEREEEREEEREE! Use of steam tables

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

040AA1.24 Steam Line Rupture - Excessive Heat 3.8 3.8 [ ][] [] [] [] [ OO0 Main steam header pressure gauges

Transfer / 4
ranster Ability to predict and/or monitor changes in

parameters associated with operating the
(SYSTEM) controls including:(CFR: 41.5 /
45.5)

054AK1.02 Loss of Main Feedwater / 4 3.6 42 O0000o0ogoogog Effects of feedwater introduction on dry S/G

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

055EA2.05 Station Blackout / 6 34 37 OO0 Og HEERE When battery is approaching fully discharged

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

056AA1.04 Loss of Off-site Power / 6 32 31 OO0 oOg OOo0gn Adjustment of speed of ED/G to maintain frequency and

voltage levels
Ability to predict and/or monitor changes in 9

parameters associated with operating the
(SYSTEM) controls including:(CFR: 41.5/
45.5)
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ES-401, REV 9

T1G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G . TOPIC:
RO SRO
057AA2.07 Loss of Vital AC Inst. Bus / 6 33 35 00000 nm OO0 Valve indicator of charging pump suction valve from
RWST
Ability to (a) predict the impacts of the S
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3 / 45.13)
062AG2.1.32 Loss of Nuclear Svc Water / 4 38 40 OO OO OO OO Ability to explain and apply all system limits and
This is a Generic, no stem statement is precautions.
associated.
065AK3.03 Loss of Instrument Air/ 8 29 34 Knowing effects on plant operation of isolating certain
! o :
Knowledge of the effect that a loss or equipment from instrument air
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)
we04EG2.4.3 LOCA Outside Containment / 3 42 41 OO0 O0O0O0O0OO0OOg Knowledge of annunciators alarms, indications or
This is a Generic, no stem statement is response procedures
associated.
WEO05EK3.2  Inadequate Heat Transfer - Loss of 37 41 ][] O00O00009gnm Normal, abnormal and emergency operating procedures
Secondary Heat Sink / 4 associated with (Loss of Secondary Heat Sink).
Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)
WE12EK2.2  Steam Line Rupture - Excessive Heat 3.6 3.9 [7] OO0 dg D HEEEN Facility's heat removal systems, including primary

Transfer / 4

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

Page 3 of 3

coolant, emergency coolant, the decay heat removal
systems and relations between the proper operation of
these systems to the operation of the facility.

4/2/2008 2:55 PM



ES-401, REV 9

T1G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO SRO

IR

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

001AK2.06

Continuous Rod Withdrawal / 1

3

3.1

UVMOoooooogd

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

T-ave./ref. deviation meter

003AG2.4.1

Dropped Control Rod / 1

4.6

4.8

oo e

This is a Generic, no stem statement is
associated.

Knowledge of EOP entry conditions and immediate action
steps.

005AA2.01

Inoperable/Stuck Control Rod / 1

3.3

4.1

Dogubodgvyobog

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

Stuck or inoperable rod from in-core and ex-core NIS, in-
core or loop temperature measurements

061AA2.05

ARM System Alarms / 7

35

4.2

oooooobuosmibtg

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

Need for area evacuation; check against existing limits

068AK3.09

Control Room Evac. / 8

3.9

4.4

oOoMODgogooogg
Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

Transfer of the following to local control: charging pumps,
charging header flow control valve, PZR heaters and
boric acid transfer pumps

076AK3.05

High Reactor Coolant Activity / 9

29

3.6

oodvVvobooggooo

Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

Page 1 of 2

Corrective actions as a result of high fission-product
radioactivity level in the RCS

4/2/2008 2:55 PM



ES-401, REV 9

T1G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
we02EG2.4.3 Sl Termination/ 3 42 41 OO0 000 O0OoOogn Knowledge of annunciators alarms, indications or
. L . response procedures
This is a Generic, no stem statement is
associated.
WE13EK1.2  Steam Generator Over-pressure / 4 3.0 33 OO0 oOoogoooono Normal, abnormal and emergency operating procedures
. . associated with (Steam Generator Overpressure).
Knowledge of the physical connections
and/or cause-effect relationships between
(SYSTEM) and the following:(CFR: 41.2 to
41.9/45.7 to 45.8)
WE16EA2.2  High Containment Radiation / 9 3.0 33 Adherence to appropriate procedures and operation

gy

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

Page 2 of 2

within the limitations in the facility's license and
amendments.
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ES-401, REV 9

T2G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO SRO

IR

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

003K3.01

Reactor Coolant Pump

3.7

4.0

VMoo oodgg

Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

RCS

003K6.14

Reactor Coolant Pump

2.6

2.9

ogobobixygun

Knowledge of the effect that a loss or
malfunction of the following will have on
the (SYSTEM):(CFR: 41.7 / 45.7)

Starting requirements

004A2.13

Chemical and Volume Control

3.6

3.9

ooy dgy

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

Low RWST

004K5.15

Chemical and Volume Control

3.3

3.5

oo Ooddoon

Knowledge of the operational implications
of the following concepts as they apply to
the (SYSTEM):(CFR: 41.5/ 45.7)

Boron and control rod reactivity effects as they relate to
MTC

004K6.13

Chemical and Volume Control

3.1

3.3

Oo0o0oUVMOodoog

Knowledge of the effect that a loss or
malfunction of the following will have on
the (SYSTEM):(CFR: 41.7 / 45.7)

Purpose and function of the boration/dilution batch
controller

005K2.03

Residual Heat Removal

2.7

2.8

OoMOnDooggddd

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

RCS pressure boundary motor-operated valves

006A3.05

Emergency Core Cooling

4.2

4.3

goooooody gy

Ability to monitor automatic operations of
the (SYSTEM) including:(CFR: 41.7 / 45.5)

Page 1 of 4

Safety Injection Pumps

4/2/2008 2:55 PM



ES-401, REV 9

T2G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO

IR
SRO

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

007K4.01

Pressurizer Relief/Quench Tank

2.6

2.9

oM bOOodoooo

Knowledge of (SYSTEM) design feature(s)
and or interlock(s) which provide for the
following:(CFR: 41.7)

Quench tank cooling

008A1.04

Component Cooling Water

3.1

3.2

oogoMogog

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

Surge tank level

008K1.05

Component Cooling Water

3.0

MOODDUOOOoooogo

Knowledge of the physical connections
and/or cause-effect relationships between
(SYSTEM) and the following:(CFR: 41.2 to
41.9/45.7 t0 45.8)

Sources of makeup water

010K6.03

Pressurizer Pressure Control

3.2

3.6

ooV oogoo

Knowledge of the effect that a loss or
malfunction of the following will have on
the (SYSTEM):(CFR: 41.7 / 45.7)

PZR sprays-and heaters

012G2.1.27

Reactor Protection

3.9

Ooo0ogodgooo«

This is a Generic, no stem statement is
associated.

Knowledge of system purpose and or function.

013K2.01

Engineered Safety Features Actuation

3.6

3.8

UOvMUdOdoooodgn

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

ESFAS/safeguards equipment control

022K1.01

Containment Cooling

3.5

3.7

MOOOoOoooodod

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

Page 2 of 4

SWS/cooling system

4/2/2008 2:55 PM



ES-401, REV 9

T2G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO SRO

IR

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

026A4.01

Containment Spray

4.5

4.3

Oooogdoosdi

Ability to manually operate and/or monitor
in the control room:(CFR: 41.7 / 45.5 to
45.8)

CSS controls

039K5.01

Main and Reheat Steam

2.9

3.1

oM ddoooo

Knowledge of the operational implications
of the following concepts as they apply to
the (SYSTEM):(CFR: 41.5/45.7)

Definition and causes of steam/water hammer

059A4.03

Main Feedwater

2.9

2.9

gbobogdgdosdd

Ability to manually operate and/or monitor
in the control room:(CFR: 41.7 / 45.5 to
45.8)

Feedwater control during power increase and decrease

059A4.10

Main Feedwater

3.9

3.8

oggubooodyt

Ability to manually operate and/or monitor
in the control room:(CFR: 41.7 / 45.5 to
45.8)

ICS

061K4.01

Auxiliary/Emergency Feedwater

3.1

3.3

oMo on

Knowledge of (SYSTEM) design feature(s)
and or interlock(s) which provide for the
following:(CFR: 41.7)

Turbine trip, including overspeed

062A3.05

AC Electrical Distribution

35

3.6

gooooougdVy

Ability to monitor automatic operations of
the (SYSTEM) including:(CFR: 41.7 / 45.5)

Safety-related indicators and controls

063A2.01

DC Electrical Distribution

25

3.2

OooooogogVMoon

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

Page 30of 4

Grounds

4/2/2008 2:55 PM



ES-401, REV 9

T2G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO SRO

IR

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

064A4.06

Emergency Diesel Generator

3.9

3.9

oo dodgoiwi
Ability to manually operate and/or monitor

in the control room:(CFR: 41.7 / 45.5 to
45.8)

Manual start, loading and stopping of the ED/G

064K3.03

Emergency Diesel Generator

3.6

3.9

ODoOMOUOO0oooo

Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

ED/G (manual loads)

073K1.01

Process Radiation Monitoring

3.6

3.9

MOODUOOOOoOoooo

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

Those systems served by PRMs

076K1.12

Service Water

1.9

2.1

MOODoOoooogood

Knowledge of the physical connections
and/or cause-effect relationships between
(SYSTEM) and the following:(CFR: 41.2 to
41.9/45.7 t0 45.8)

Intake screen system

078K2.01

Instrument Air

2.7

29

OUOMUOdoguboodgy

Knowledge of electrical power supplies to
the following:(CFR: 41.7)

Instrument air compressor

103G2.2.12

Containment

2.9

4.0

oo o

This is a Generic, no stem statement is
associated.

Ability to apply Technical Specifications for a system

103K3.02

Containment

3.8

4.2

O0OMO0O0O0OOOOW

Knowledge of the effect that a loss or
malfunction of the (SYSTEM) will have on
the following:(CFR: 41.7 / 45.6)

Page 4 of 4

Loss of containment integrity under normal operations

4/2/2008 2:55 PM



ES-401, REV 9

T2G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

IR
RO SRO

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

001G2.1.27

Control Rod Drive

3.9

4

oo

This is a Generic, no stem statement is
associated.

Knowledge of system purpose and or function.

002K6.02

Reactor Coolant

3.6

3.8

ooty gd

Knowledge of the effect that a loss or
malfunction of the following will have on
the (SYSTEM):(CFR: 41.7 / 45.7)

RCP

011A2.10

Pressurizer Level Control

3.4

3.6

ooy

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

Failure of PZR level instrument - high

015K5.10

Nuclear Instrumentation

2.8

3.0

oo n

Knowledge of the operational implications
of the following concepts as they apply to
the (SYSTEM):(CFR: 41.5/45.7)

Ex-core detector operation

029A3.01

Containment Purge

3.8

4.0

ooouooboosun

Ability to monitor automatic operations of
the (SYSTEM) including:(CFR: 41.7 / 45.5)

CPS isolation

035K1.01

Steam Generator

4.2

4.5

MOOUOOoooogod

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

Page 1 of 2

MFW/AFW systems

4/2/2008 2:55 PM



ES-401, REV 9

T2G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA

NAME / SAFETY FUNCTION:

RO

IR
SRO

K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G

TOPIC:

045A1.05

Main Turbine Generator

3.8

4.1

ooboUdUsMOoogg

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

Expected response of primary plant parameters
(temperature and pressure) following T/G trip

071K4.04

Waste Gas Disposal

2.9

3.4

oMb gy

Knowledge of (SYSTEM) design feature(s)
and or interlock(s) which provide for the
following:(CFR: 41.7)

Isolation of waste gas release tanks

079K4.01

Station Air

29

3.2

oooMO0OOooOooog

Knowledge of (SYSTEM) design feature(s)
and or interlock(s) which provide for the
following:(CFR: 41.7)

Cross-connect with IAS

086A4.05

Fire Protection

3.0

3.5

ooooooooovio

Ability to manually operate and/or monitor
in the control room:(CFR: 41.7 / 45.5 to
45.8)

Page 2 of 2

Deluge valves

4/2/2008 2:55 PM



ES-401, REV 9

T3 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
G211 Conduct of operations 38 42 OO0 O0OOOn Knowledge of conduct of operations requirements.
This is a Generic, no stem statement is '
associated.
G2.1.14 Conduct of operations 3.1 31 OO0 o0oogno o Knowledge of criteria or conditions that require plant-wide
. . . announcements, such as pump starts, reactor trip, mode
This is a Generic, no stem statement is han tc
associated. changes, etc.
G2.1.7 Conduct of operations 44 47 OO0 O0O0O0OO0OO0OOOO Ability to evaluate plant performance and make
This is a G . tat . operational judgments based on operating
is is a Generic, no stem statement is characteristics, reactor behavior and instrument
associated. interpretation.
G2.2.13 Equipment Control 41 43 000000 oogng Knowledge of tagging and clearance procedures.
This is a Generic, no stem statement is
associated.
G2.2.22 Equipment Control 40 47 OO OO0 OOOgOOg Knowledge of limiting conditions for operations and safety
limits.
This is a Generic, no stem statement is mis
associated.
G2.2.28 Equipment Control 26 35 1000000 oOoOgy Knowledge of new and spent fuel movement procedures.
This is a Generic, no stem statement is
associated.
G2.3.2 Radiation Control 25 29 OO0 O0OO0OO0Oo0OoOOg Knowledge of the facility ALARA program

This is a Generic, no stem statement is
associated.

Page 1 of 2
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ES-401, REV 9

T3 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
G2.3.4 Radiation Control 32 37 OO0 O0Oggoo Knowledge of radiation exposure limits under normal and
. . . emergency conditions
This is a Generic, no stem statement is
associated.
G2.4.11 Emergency Procedures/Plans 40 42 OO0 OO O0O0OO0O0OO Knowledge of abnormal condition procedures.
This is a Generic, no stem statement is
associated.
G2.4.49 Emergency Procedures/Plans 46 44 Ability to perform without reference to procedures those

Ooooooooude

This is a Generic, no stem statement is
associated.

Page 2 of 2

actions that require immediate operation of system
components and controls.
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ES-401, REV 9

SRO T1G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
007EG2.4.4  Reactor Trip - Stabilization - Recovery 4.5 47 [ [] [] [J [ OO0 0no Ability to recognize abnormal indications for system
/1 This is a G . t ¢ . operating parameters which are entry-level conditions for
as:c; Icsiaat]e de”er'c' no stem statement is emergency and abnormal operating procedures.
008AA2.26 Pressurizer Vapor Space Accident/3 3.1 3.4 OO0 0O0O00Oo HEERE Probable PZR steam space leakage paths other than
PORV d f
Ability to (a) predict the impacts of the ORV or code safety
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3/45.13)
038EG2.4.6  Steam Gen. Tube Rupture / 3 37 47 OO0 00O00o0OOgoog Knowledge symptom based EOP mitigation strategies.
This is a Generic, no stem statement is
associated.
054AA2.04 Loss of Main Feedwater / 4 42 43 10000 4Ong RN Proper operation of AFW pumps and regulating valves
Ability to (a) predict the impacts of the
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3 /1 45.13)
055EG2.4.30 Station Blackout/ 6 27 417 OO0 00000gQ9gn Knowledge of events related to system operations/status
. . . that must be reported to internal orginizations or outside
This is a Generic, no stem statement is agencies.
associated.
we05EG2.4.6 Inadequate Heat Transfer - Loss of 37 47 OO0 COgno Knowledge symptom based EOP mitigation strategies.

Secondary Heat Sink / 4

This is a Generic, no stem statement is
associated.

Page 1 of 1
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ES-401, REV 9

SRO T1G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
060AG2.4.6  Accidental Gaseous Radwaste Rel. /9 3.7 4.7 OO0 0O0000gong Knowledge symptom based EOP mitigation strategies.
This is a Generic, no stem statement is
associated.
061AG2.2.25 ARM System Alarms /7 32 42 [7] O0D000000On Knowledge of the bases in Technical Specifications for
. . . limiting conditions for operations and safety limits.
This is a Generic, no stem statement is
associated.
069AA2.02 Loss of CTMT Integrity / 5 39 44 OO0 O0OOO™g OO0 Verification of automatic and manual means of restoring
integrit
Ability to (a) predict the impacts of the integrity
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3 /1 45.13)
WEO3EA2.1  LOCA Cooldown - Depress. / 4 34 42 OO0 0000 RN Facility conditions and selection of appropriate

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

Page 1 of 1

procedures during abnormal and emergency operations.
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ES-401, REV 9

SRO T2G1 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
013G2.1.23  Engineered Safety Features Actuation 4.3 44 [ [ 1[0 00000 Ability to perform specific system and integrated plant
This is a Generic. no stem statement is procedures during all modes of plant operation.
associated.
039A2.03 Main and Reheat Steam 34 37 OO0 O O Indications and alarms for main steam and area radiation
Ability to (a) predict the impacts of the mornitors (during SGTR)
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3 / 45.13)
062A2.03 AC Electrical Distribution 29 34 OO0 OO0 Consequences of improper sequencing when transferring
. . . to or from an inverter
Ability to (a) predict the impacts of the
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3 / 45.13)
073G2.1.10 Process Radiation Monitoring 27 39 1 JOO0OO0OO0O0O0O0Ono Knowledge of conditions and limitations in the facility
i
This is a Generic, no stem statement is lense
associated.
078G2.1.20 Instrument Air 46 46 (000000 OO Ability to execute procedure steps.

This is a Generic, no stem statement is
associated.

Page 1 of 1
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ES-401, REV 9

SRO T2G2 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
034A2.01 Fuel Handling Equipment 36 44 1000000 000 Dropped fuel element
Ability to (a) predict the impacts of the
following on the (SYSTEM) and (b) based
on those predictions, use procedures to
correct, control, or mitigate the
consequences of those abnormal
operation:(CFR: 41.5/43.5/45.3/ 45.13)
071G2.4.4 Waste Gas Disposal 45 47 OO0 000000 g Ability to recognize abnormal indications for system
isisaG . " ¢ operating parameters which are entry-level conditions for
This 1S a Lenerie, no stem statement is emergency and abnormal operating procedures.
associated.
086A2.04 Fire Protection 33 0389 OO0 OO OO OO0 Failure to actuate the FPS when required, resulting in fire

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

Page 1 of 1

damage
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ES-401, REV 9

SRO T3 PWR EXAMINATION OUTLINE

FORM ES-401-2

KA NAME / SAFETY FUNCTION: IR K1 K2 K3 K4 K5 K6 A1 A2 A3 A4 G TOPIC:
RO SRO
G2.1.11 Conduct of operations 30 38 OO0 ooOo Knowledge of less than one hour technical specification
. . . action statements
This is a Generic, no stem statement is
associated.
GZ.1.20 Conduct of operations 46 46 00000 O0OO0OQO Ability to execute procedure steps.
This is a Generic, no stem statement is
associated.
G2.2.22 Equipment Control 40 47 DO OO0 O0OO0OO0OOO Knowledge of limiting conditions for operations and safety
limits.
This is a Generic, no stem statement is imits
associated.
G2.2.6 Equipment Control 30 36 OO0 oOOnO Knowledge of the process for making changes to
This is a Generic, no stem statement is procedures '
associated.
G2.3.8 Radiation Control 23 32 OO0 O0OO0OO0OO0OoO0Ogg Knoledge of the process for performing a planned
. . ) gaseous radioactive release
This is a Generic, no stem statement is
associated.
G2.41 Emergency Procedures/Plans 46 48 (OO0 O0OO0OOU Knowledge of EOP entry conditions and immediate action
This is a Generic, no stem statement is steps.
associated.
G2.4.28 Emergency Procedures/Plans 32 41 OO0 oogog Knowledge of procedures relating to emergency

This is a Generic, no stem statement is
associated.

Page 1 of 1

response to sabotage.
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Question #: 1 KA 008.AK2.01

“ Unit 1 conditions are as follows:
RX Power is 50% and stable

PZR Pressure is 2100 and decreasing
B/U Heaters are in auto and energized.

Which ONE of the following correctly describes the instrument failure and associated plant response that would cause the plant conditions above?

References

ND-93-3

Choice_a: COMMENT

PT-445 has failed high causing PORV-1456 is open A - Correct -
B - Wrong - PT-445 does not control PORV-1455C
C. Wrong - If PT-444 failed high B/U heaters would be
off.

Choice_b:

D. Wrong - If PT-444 failed high B/U heaters would be off.
PT-445 has failed high causing PORV-1455C is open

Choice_c:
PT-444 has failed high causing PORV-1456 is open

Choice_d: .
PT-444 has failed high causing PORV-1455C is open



Question #: 2 KA 011.EK3.12

Given the following plant conditions:

*A large break LOCA has occurred on Unit 1.
*The crew has transitioned to EOP-ES-1.3, TRANSFER TO COLD LEG RECIRCULATION.
*The operators have progressed in EOP-ES-1.3 to the point where Sl suction has been aligned to the Containment Recirc.
Sump.
*One Sl pump has been started when the following indications are noted:
The running S| pump amps are oscillating
Sl flow is abnormally low and oscillating

Which ONE of the following correctly describes the reason for the abnormal SI pump indications and the initial actions the crew
should take?

Choice_a:

The Recirculation Sumps are blocked. Place both LHSI pumps in

Pull-to-Lock and continue performing the remaining steps of ES-1.3

Choice_b:

The running LHSI pump suction is blocked. Start the other LHSI

pump and continue performing the remaining steps of ES-1.3.

Choice_c:

The Recirculation Sumps are blocked. Transition to 1-EOP-ECA-
1.1, "Loss of Emergency Coolant Recirculation," and add makeup
to the RWST.

Choice_d:

The running LHSI pump suction is blocked. Transition to 1-EOP-
ECA-1.1, "Loss of Emergency Coolant Recirculation," and start the
other LHSI pump.

COMMENT

A. Incorrect. Both recirc sumps are not known to be blocked. The running SI pump should be stopped. The operators should
remain in ES-1.3 and start the other LHSI pump.

B. Correct. Oscillating amps and flow indicate sump blockage on that pump. The operators should remain in ES-1.3 and attempt to
start the other LHSI pump.

C. Incorrect. Both recirc sumps are not known to be blocked. This action is correct if both pumps were blocked.
D. Incorrect. Itis correct to transition to start the other LHSI pump but a transition to ECA-1.1 is not required to perform this.

Knowledge of the reasons for the following responses as the apply to the Large Break LOCA: Actions contained in EOP for
emergency LOCA (large break)

4.4 /46

References

EOP-ES-1.3, TRANSFER TO COLD LEG RECIRCULATION
EOP-ECA-1.1, LOSS OF EMERGENCY COOLANT RECIRCULATION



Question #: 3 KA 007.EK2.02

Given the following plant conditions:

Unit 1 has just tripped.

Breakers 15A1, B1, and C1, Transfer Bus to SS Bus Supply Breakers, are closed.

Unit 2 is in Intermediate Shutdown and due to electrical problems, 25A1 and 25B1, Transfer Bus to SS Bus Supply Breakers,

are open.

Breaker 25C1, Transfer Bus to SS Bus Supply Breaker, is closed.

Which ONE of the following describes the effect this electrical lineup has on Station equipment?

References

ND-90.3-LP-7, SS and Emergency Dist Prot and Control

Choice_a:
All SS buses on both Units will experience a load shed signal.

Choice_b:
Only "C" SS buses on both Units will experience a load shed
signal.

Choice_c:

#2 and #3 EDGs will start and load on the respective 2H and 2J
buses.

Choice_d:
Component Cooling Water Pump, 1-CC-P-1A will receive an auto-
start inhibit signal.

COMMENT

A. Incorrect. Only 25C1 on Unit 2 is aligned to the SS
Bus and is therefore the only bus on Unit 2 that will load
shed.

B. Correct. Only Unit 1 and Unit 2 “C” SS busses are
properly aligned for load shed to occur.

C. Incorrect. An EDG start and load signal sequence has
not been met.

D. Incorrect. Auto Start Inhibit feature is activated via Sl
or High High CLS signal.

References
ND-90.3-LP-7, SS and Emergency Dist Prot.and Control

Comprehension / Anal



Question #: 4 KA 022.AA2.03

Given the following plant conditions:

*Unit 1 is operating at 100%
sLetdown flow, CH-FI-1150, is oscillating
*“CHG PP TO REGEN HX HI-LO FLOW” is in alarm

Which ONE of the following describes the malfunction in progress?

Choice_a:
The Regenerative Heat Exchanger has developed a tube leak.

Choice_b:
1-CC-TCV-103, NRHX Temperature Control Valve, has failed
open.

Choice_c:
1-CH-PCV-1145, Letdown Pressure Control Valve, has failed
closed.

Choice_d:

1-CH-FCV-1122, Charging Line Flow Control Valve, has failed
closed.

COMMENT
A. Incorrect. A leak from the tubes would not decrease the amount of cooling provided to letdown.

B. Incorrect. This would increase cooling.
C. Incorrect. This would increase the amount of backpressure on the system and reduce the likelihood of flashing.
D. Correct. A minimum of 25 gpm is needed to prevent flashing downstream of the letdown orifice.

References
ND-88.3-LP-2, Charging & Letdown

Comprehension / Anal

References
ND-88.3-LP-2, Charging & Letdown



Question #: 5 KA 026.AA1.07

Given the following plant conditions:

A loss of all AC power occurred
offsite power was restored after 10 minutes,

The actions of ECA-0.1, LOSS OF ALL AC POWER RECOVERY WITHOUT SI REQUIRED, are being performed to start a CC

Pump

Why are 1-CC-TV-140A and B, RCP CC Return Manual Isolation Valves verified closed prior to restarting the CC Pump?

References
ND-95.3-LP-18-DRR

1-ECA-0.1
, LOSS OF ALL AC POWER RECOVERY WITHOUT SI REQUIRED

Choice_a:

Protect CC availability by precluding steam formation in the CC
piping.

Choice_b:
Reduce CC heat loads to the minimum based on SW loads.

Choice_c:

Prevent damage to the RCP bearings due to excessive cooldown
rate.

Choice_d:
Maximize flow to the CVCS components for reestablishing
charging, letdown and seal return.

COMMENT

A. Correct. Prevents the introduction of steam into the CC
system when CC pump is started.

B. Incorrect. Plausible, the loss of SW due to the loss of
power is addressed at step 12 of the procedure. This
would not place CC loads at minimum, however.

C. Incorrect. Plausible, step 1 also addresses closing
RCP Seal injection valves to prevent possible seal
damage.

D. Incorrect. Plausible, isolating CC to the RCPs would
increase flow to other components but would not
maximize flow to the CVCS.

Ability to operate and/or monitor the following as they
apply to the Loss of Component Cooling Water: Flow
rates to the components and systems that are serviced by
the CCWS; interactions among the components



Question #: 6 KA 027.AA1.01

Unit 1 conditions are as follows:

Reactor Power is 100%
Pressurizer Pressure control is in automatic

Which one of the following correctly describes the immediate response of the pressure control system if the master pressure

controller refrence fails high?

References

ND-93-3-LP-5

Choice_a:

Both spray valves close and proportional heaters go to maximum
output

Choice_b:
Both spray valves close and only back-up heaters energize

Choice_c:

Both spray valves open and proportional heaters go to minimum
output

Choice_d:
Both spray valves open and both proportional and backup heaters
deenergize

COMMENT

1- Correct - Changing setting reduces the output from the
controller and raises the demanded pressure setpoint.
The reduction results in spray valve closure and heaters
turning fully on.

2- Wrong - Proportional heaters are normally energized.
An increase in pressure setpoint would ensure they are
on at full .

3- Wrong This is the opposite reaction to actual pressure
being lower than setpoint.

4- Wrong - This is the opposite reaction to actual pressure
being lower than setpoint.



Question #: 7 KA 029.EK3.10

Unit 1 conditions are as follows:

An ATWS is in progress

The reactor is NOT tripped

The Turbine Generator is tripped

RCS Pressure is 2335 PSI and rising

Rods are automatically stepping in at 45 steps per/min

All S/G levels are 10% NR and decreasing

"A" MDAFW Pump is providing a total AFW Flow of 300GPM

The crew has just transitioned from E-0.0 to FR-S.1

Which of the following correctly describes the immediate action required per 1-FR-S.1 based on plant conditions and the

reason for performing the actions?

References

FR-S.1

Choice_a:
Manually insert control rods to maximize reactivity insertion.

Choice_b:
Start all available AFW Pumps to increase AFW Flow to at least
700GPM to ensure secondary heat sink.

Choice_c:
Initiate Emergency Boration to insert negative reactivity.

Choice_d:
Open at least one PORV and Block Valve to maintain RCS
Pressure to less than 2335PSI.

COMMENT
A. Correct - per FR-S.1

B. Incorrect - Operation of the AFW system is not an
immediate action of FR-S.1 Plausable - AFW flow is
lower than required by step 10 RNO of FR-S.1

C. Incorrect - Emergency Boration is not an immediate
action of FR-S.1 Plausable - Method of adding reactivity

D. Incorrect - RCS pressure control is not an immediate
action of FR-S.1. Plausable - RCS pressure is high
enough to warrant action in FR-S.1 step 5



Question #: 8 KA 038.EK1.01

A SGTR has occurred on Unit 1. Current conditions are:

- RCS pressure 1350 psig
- RCS temperature (CETCs) 542 °F
- SG pressures 1000 psig (A) 1050 psig (B) 960 psig (C)

- SG 1B has been confirmed as the ruptured SG
While performing the steps of 1-E-3, "Steam Generator Tube Rupture", the Unit Supervisor found ALL available copies of the

procedure had an illegible page. This page contained the required temperatures for determining RCS cooldown temperatures.

The US directs you to use the steam tables to determine the required RCS (core exit) temperature with an allowance of 50 °F
for subcooling.

The required core exit temperature after the RCS cooldown is...

(Steam Tables provided)

References

1-E-3
, STEAM GENERATOR TUBE RUPTURE

Choice_a: COMMENT

492 °F C. Correct - 1050psig for lowest ruptured SG + 14.7 =
1065 psia = ~553(Saturation temp) - 50 (subcooling)=
503

A. Incorrect - 960 psig + 14.7 = 975 psia = 542 - 50= 492
Plausible if candidate used the lowest of all SG

pressures.

Choice_b:

500 °F B. Incorrect - 1050 psig = 550 - 50= 500 Plausible if
candidate picks the lowest ruptured SG pressure but does

not account for psia vs psig in steam tables.
D. Incorrect - (Sat temp. for 1065 psia w/ No subcooling
added in) Plausible if candidate forgets to subtract

Choice_c: another 50 °F for subcooling.

503 °F Knowledge of the operational implications of the
following concepts as they apply to the SGTR: Use of
steam tables

Choice_d:

553 °F



Question #: 9 KA 040.AA1.24

Given the following plant conditions exist on Unit 1:

*Unit is at 20% power.

*A faulted steam generator has occurred.

*RCS hot leg temperatures: 547F (A), 544F (B), 545F (C)
*RCS cold leg temperatures: 545F (A), 530F (B), 543F (C)
*S/G pressures: 525 psig (A), 515 psig (B), 530 psig (C)
*Steam line flow is 50% of rated on A & B S/Gs.

*Steam line flow is 35% of rated on C S/G.

*Containment pressure (Channel): 8 psig (1), 7.5 psig (2), 7.5 psig (3), 8 psig (4)

For the given plant conditions, which ONE of the following correctly describes whether or not a Main Steam Line Isolation should or should not have

occurred and the reason?

(Have licensee provide actual steam line flow numbers)

References

T.S. TABLE 3.7-4
ENGINEERED SAFETY FEATURE SYSTEM INITIATION LIMITS
INSTRUMENT SETTING

Choice_a:

A MSIL should have occurred because of high steam line flow
coincident with low steam line pressures.

Choice_b:
A MSIL should have occurred because of high steam line flow
coincident with low loop average temperatures.

Choice_c:

A MSIL should NOT have occurred because Containment pressure
is below the required setpoint to receive a MSIL signal.

Choice_d: '

A MSIL should NOT have occurred because two S/Gs have
pressures above the isolation setpoint and only one indicates high
steam flow.

COMMENT

Answer - A
Steam line isolation signal generated by:

(1) 1/2 channels High steam flow per steam line in 2/3 of
the steam lines

IN COINCIDENCE WITH EITHER

(2) 2/3 steam lines low pressure (1 detector/ line)
OR

(3) 2/3 RCS loops low Tavg signal (1 detector/ loop)
1-E-2, Faulted SG Isolation
Comprehension / Anal

Ability to operate and / or monitor the following as they
apply to

the Steam Line Rupture: Main steam header pressure
gauges

3.8/3.8



Question #: 10 KA 054.AK1.02

Given the following plant conditions:

«Unit 1 has experienced a loss of all feed condition

*The SRO has entered into 1-FR-H.1, RESPONSE TO LOSS OF SECONDARY HEAT SINK and directed the OATC to trip all
RCPs

*Several minutes later the auxiliary operator reports that the AFW booster pump is available
*RCS hot leg temperatures are 570 °F and slowly decreasing
*All 3 S/Gs are reading approximately 5% Wide Range level

When recovering feed for these conditions, which ONE of the following statements correctly describes how feed must be
aligned per 1-FR-H.1 and the reason?

Choice_a:

Feed ONE S/G at the maximum flow rate possible in order to
reestablish a heat sink as soon as possible.

Choice_b:
Feed ONE S/G at the minimum verifiable flow rate possible in
order to minimize thermal stresses applied to SG U-tubes.

Choice_c:
Feed ALL S/Gs at the maximum flow rate possible in order to
reestablish a heat sink as soon as possible.

Choice_d:
Feed ALL S/Gs at the minimum verifiable flow rate possible in
order to minimize thermal stresses applied to SG U-tubes.

COMMENT
A. Incorrect. This is correct if the indications given supported a complete loss of heat sink, i.e. RCS hot leg temp increasing.

B. Incorrect. All available S/Gs should be fed to keep the U-tubes wetted until level is restored on the NR.

C. Incorrect. All available S/Gs should be fed at the minimum flow to avoid stresses to the U-tubes.

D. Correct. This is an acceptable mitigating strategy to recover the secondary heat sink if RCS Hot leg temp is stable or lowering.
Memory

Knowledge of the operational implications of the following concepts as they apply to Loss of Main Feedwater (MFW): Effects of
feedwater introduction on dry S/G
3.6/4.2

References

1-FR-H.1, RESPONSE TO LOSS OF SECONDARY HEAT SINK
ND-95.3-LP-41, FR-H.1



Question #: 11 KA 055.EA2.05

Given the following plant conditions:

*Unit 1 experienced a loss of all AC power at 09:38
*The total amount of DC loads on the battery at this time is 225 amps

If the DC loading does not change, which ONE of the following is the LATEST time by which AC power must be restored to
ensure that the Station Batteries have NOT reached the end of their design discharge rating?

Choice_a:
11:38

Choice_b:
13:38

Choice_c:
15:38

Choice_d:
17:38

COMMENT
A. Incorrect. Plausible, this is the two hour minimum acceptable time for the batteries to provide power during a blackout condition.

B. Incorrect. Plausible if the operator performs an incorrect math calculation or does not know the correct battery rating of 1800
amp-hrs.

C. Incorrect. Plausible if the operator performs an incorrect math calculation or does not know the correct battery rating of 1800 amp-
hrs.

D. Correct. 1800 amp-hrs/225 amps = 8 hrs
References

ND-80-LP-13, Batteries

ND-90-LP-6, 125 VDC Distribution

Memory

Ability to determine or interpret the following as they apply to a Station Blackout: When battery is approaching fully discharged
3.4/3.7

References



Question #: 12 KA 056.AA1.04

Plant conditions are as follows;

- "B" diesel generator is running and independently supplying the emergency bus @ 60hz

- Governor Speed Droop is set to 30

Which ONE of the following correctly describes the response of the EDG frequency to changes in load?

References

ND-90.3-LP-1

Choice_a:

As additional load is placed on the bus, frequency will lower and
stabilize at a value lower than 60hz.

Choice_b:
As additional load is placed on the bus, frequency will rise and
stabilize at a value higher than 60hz.

Choice_c:

As additional load is placed on the bus, frequency will lower
slightly but will be restored to 60 hertz by the automatic governor
control system.

Choice_d:

There will be no effect since this setting only has an effect on the
diesel operating characteristics when it is operating in parallel
with another source.

COMMENT

A. Correct

B. Wrong - Improper assumption on how the speed droop
mechanism works. Plausible - as load increases , power
output is needed to increase.

C. Wrong - With the speed droop setting at 30, the speed
of the machine will not increase to raise frequency but
lower in'an attempt to share load. Plausible - that is how
the system would respond with the speed drop at zero.

D. Wrong - The speed droop works independent of
another source being paralleled with. Plausible - speed
droop is intended to allow paralleling sources without
overloading the generator.



Question #: 13 KA 057.AA2.19

Given the following plant conditions:

*Unit 1 shutdown 72 hrs earlier and is in an Intermediate Shutdown condition.

*RCS Temperature is 310 °F.
*Both trains of RHR are in service.
*A loss of UPS 1A2 occurs.

Which ONE of the following correctly describes the effect of the loss of UPS 1A2 on RHR?

Choice_a:

RHR outlet temp increases.

Component Cooling flow to RHR train A HX is lost.
Choice_b:

RHR discharge flow decreases to zero.
Component Cooling flow to RHR train A HX is lost.

Choice_c:
RHR outlet temp remains the same.
Component Cooling flow to RHR train A HX remains the same.

Choice_d:
RHR discharge flow increases.
Component Cooling flow to RHR train A HX remains the same.

COMMENT

A. Incorrect. Plausible, a loss of vital bus | from UPS 1A1 causes a loss of CC flow to A HX.

B. Incorrect. Plausible, if the candidate believes that RH-FCV-1758 fails closed on loss of power from Vital Bus Il via UPS 1A2.

C. Incorrect. Plausible, if candidate believes that 1758 fails as is with no affect on CC flow.

D. Correct. Vital Bus Ill causes the RH-FCV-1758, RHR HX Flow Control Valve, to fail open. CC flow to the HX is not affected.

Comprehensive

Ability to determine and interpret the following as they apply to the Loss of Vital AC Instrument Bus: The plant automatic actions

that will occur on the loss of a vital ac electrical instrument bus.

4.0/4.3

References

1-AP-10.02, LOSS OF VITAL BUS |I

1-AP-27.00,LOSS OF DECAY HEAT REMOVAL CAPABILITY



Question #: 14 KA 062.AG2.1.32

Which ONE of the following correctly states (1) the minimum required level at the high level intake structure
IAW 0-AP-12.01, Loss of Intake Level, and (2) the reason for maintaining the minimum level?

Choice_a:

17.2 feet to ensure cooldown on the non-accident unit and one In-
Service RSHXs in service on the Unit with a DBA LOCA.

Choice_b:
17.2 feet to ensure cooldown on the non-accident unit and two In-
Service RSHXs in service on the Unit with a DBA LOCA.

Choice_c:
23.5 feet to ensure cooldown on the non-accident unit and one
In-Service RSHXs in service on the Unit with a DBA LOCA.

Choice_d:
23.5 feet to ensure cooldown on the non-accident unit and two In-
Service RSHXs in service on the Unit with a DBA LOCA.

COMMENT
A. Incorrect. Plausible, if candidate believes that only one RSHS is required.

B. Correct.

C. Incorrect. Plausible, if candidate mistakes the AP caution concerning 23.5 ft for no restrictions on CC HX SW flow and only 1 HX
required for DBA LOCA.

D. Incorrect. Plausible, if candidate mistakes improper level with correct # of HX for DBA LOCA criteria.
Memory

Loss of Nuclear Service Water: Ability to explain and apply all system limits and precautions.

¢

References
1-AP-12.01, LOSS OF INTAKE CANAL LEVEL



Question #: 15 KA 065.AK3.03

Unit 1 is operating at 50% after a shutdown for maintenance.

Containment Instrument Air header is 70psi and decreasing.

Which one of the following correctly describes the air supply to the PZR PORV's and air pressure to the Letdown isolation valves?

References

ND92.1-LP-1

Choice_a:

PZR PORV's are supplied from compressed air back-up
Letdown isolation valves air pressure is above minimum to keep
valves fully open

Choice_b:

PZR PORV's are supplied from compressed air back-up
Letdown isolation valves air pressure is below minimum to keep
valves fully open

Choice_c:

PZR PORV's are supplied from instrument air header

Letdown isolation valves air pressure is above minimum to keep
valves fully open

Choice_d:
PZR PORV's are supplied from instrument air header

Letdown isolation valves air pressure is below minimum to keep
valves fully open

COMMENT

A. Correct - PORV's are supplied from a 80# regulator
supplied from compressed air bottles. Letdown isolation
valves require 65# to remain fully open.

B. Wrong -

C. Wrong -PORV's are supplied from a 80# regulator
supplied from compressed air bottles. L

D. Wrong -



Question #: 16 KA WEO04.EG2.4.31

Given the following plant conditions:

*Unit 1 has tripped due to lowering Pressurizer level.
*The SRO has entered 1-E-0, REACTOR TRIP OR SAFETY INJECTION.

Which ONE of the following valid alarms REQUIRES transition to 1-ECA-1.2, LOCA OUTSIDE CONTAINMENT?

Choice_a:
0-RMA-D5, VENT STACK #2 RAD MON TRBL.

Choice_b:
0-RMA-C5, PROCESS VENT RAD MON TRBL.

Choice_c:
1-1A-E5, SW RS HX VV PIT A HI LVL.

Choice_d:
1-ACB-C4, LOW COND SUMP A LEVEL HI-HI/LO-LO

COMMENT
A. Correct. Annunciated by 1-VG-RM-131A/B/C in alarm

B. Incorrect. Annunciated by 1-GW-RM-130A, Rad Monitor Process Vent Particulate Detector, 1-GW-RM-130B, Rad Monitor Process
Vent Noble Gas Detector, or 1-GW-RM-130C, Rad Monitor Process lonization Chamber. Plausible, doesn't detect gas stream from
aux bldg.

C. Incorrect. Plausible, indication of leak outside containment.
Not located as part of 1-E-0 transition guidance.

D. Incorrect. Plausible, indication of leak outside containment.
Not located as part of 1-E-0 transition guidance.

Memory

Inadequate Heat Transfer: Knowledge of annunciators alarms and indications, and use of the response instructions.

References

1-E-0, LOSS REACTOR TRIP OR SAFETY INJECTION
1-ECA-1.2, LOCA OUTSIDE CONTAINMENT

ND-93.5-LP-3



Question #: 17 KA WE12.EK2.2

Unit 1 was at 100% power when a steam rupture occurred inside containment.
The crew is performing 1-ECA-2.1, Uncontrolled Depressurization of all SG's.

RCS Temperature is 450 degrees F and increasing slowly

RCS pressure is 2250 psi and increasing slowly
One charging pump is running and aligned to the RCS

All main steam trip valves and main steam trip bypass valves are closed

All SG pressures are 215 psig and decreasing
All SG levels are 20" NR and decreasing
Total auxiliary feedwater flow is 700 gpm

Which ONE of the following correctly describes how heat removal from the RCS must be accomplished per 1-ECA-2.1 for the

given plant conditions?

References

ECA-2.1

Choice_a:
RCS forced circulation and dumping steam from S/G's

Choice_b:
RCS natural circulation and dumping steam from S/G's

Choice_c:
RCS forced circulation and RCS "Feed and Bleed"

Choice_d:
RCS natural circulation and RCS"Feed and Bleed"

COMMENT
A. Correct IAW 1-ECA-2.1

B. Wrong - Natural circulation is only required if forced
circulation is required to be secured or RCP cannot be
started.

C/D. Wrong - Plausable - methods to remove heat from
primary



Question #: 18 KA WEO05.EK3.2

Given the following plant conditions:

*Unit 1 experienced a Reactor Trip.

*E-0, "Reactor Trip or Safety Injection," was completed and the team transitioned to ES-0.1, “Reactor Trip Response."
*Subsequently all AFW pumps were lost and the team entered FR-H.1, "Response to a Loss of Secondary Heat Sink."
*The operators have started a MFW pump and the SRO directs the RO to use the FRV bypasses to control flow to the SG.
eAnnunciator A-F-3, SI INIATIATED TRAIN A is NOT LIT

eAnnunciator A-F-4, SI INIATIATED TRAIN B is LIT

Which ONE of the following correctly describes the minimum actions necessary to open the FRV bypass valves?
Choice_a:

Reset the B train Sl Signal from the MCR only.

Choice_b:
Reset the B train Sl signal from the MCR first and then depress the
S/G level reset pushbuttons.

Choice_c:
Depress the S/G level reset pushbuttons only.

Choice_d:
Locally block or clear the A train signals and then reset the A & B
train Sl signals from the MCR.

COMMENT
A. Incorrect. Plausible, if the candidate believes that a local reset is required for a partial Sl initiation signal.

B. Incorrect. Plausible, if candidate believes conditions for block to be in effect based on one S| annunciator not lit.
C. Correct.

D. Incorrect. Plausible, if candidate believes a full S| signal is required to close the FW valves.

Memory

Loss of Secondary Heat Sink: Knowledge of the reasons for the following responses as they apply to the (Loss of Secondary Heat
Sink) Normal, abnormal and emergency operating procedures associated with (Loss of Secondary Heat Sink).

References
1-E-0, LOSS REACTOR TRIP OR SAFETY INJECTION



Question #: 19 KA 001.AK2.06

Unit one reactor power is at 85% and stable
Control rods are in automatic.
The following alarms just actuated:

H-A-4 Tave/Tref Deviation
H-C-4 Low Tave to FW Cont

Tave is 569F

Which one of the following correctly describes how control rods will initially respond w/ no operator action?

References

ND-93.3-LP-3/LP-2

Choice_a:
Rods step out at 72 SPM

Choice_b:
Rods step out at 40 SPM

Choice_c:

Rods step in at 8 SPM

Choice_d:
Rods remain at the current rod height

COMMENT

A. Correct - The alarms indicate that median Tave failed
low. With Tave/Tref deviation alarm in, deviation is >
than 5F. This creates a demand for outward rod motion
of 72 spm.

B. Wrong - With Tave/Tref deviation alarm in, deviation
is > than 5F. A demand for outward rod motion of 72 spm
is generated. Plausible - when Tave/Tref deviation is
4F a demand for rod motion of 40 spm is generated. If
applicant references HFPO program Tave

C. Wrong -With Tave/Tref deviation alarm in, deviation is
> than 5F. A demand for rod motion of 8 requires a
temperature difference of betwee. 1.5 and 3

D. Wrong - The combination of the 2 alarms indicates
median Tave failed low generating an outward rod
demand. Plausible - if applicant calculated reference
delta T and finds out that there is less than 1 F
difference..

Referenced Tavs/Tref deviation alarm due to no
deviation meter.



Question #: 20 KA 003.AG2.4.1

Given the following plant conditions:

*Unit 1 is operating at 100% power.

*One Bank "A" Rod Bottom Light has dropped into the core.

*At the same time as the initial rod drop occurred, another Bank "A" Rod is noticed to be moving erratically into the core
(Moving several steps then stopping then moving several more steps)

*1E-E3, DELTA FLUX DEVIATION in alarm.

Which ONE of the following actions is required to be taken IMMEDIATELY?

Choice_a:
Trip the reactor.

Choice_b:
Reduce Reactor Power to
between 70% - 74%.

Choice_c:
Initiate boration to reduce power to < 90% rated with no rod
movement.

Choice_d:
Place the ROD CNTRL MODE SEL switch to the MAN position.
Power reduction is not required.

COMMENT
A. Correct. Required if more than one rod is affected.

B. Incorrect. Required by Control Rod misalignment procedure.

C. Incorrect. Required by misalignment procedure to return delta flux to target band within 15 minutes by ARP and T.S.
D. Incorrect Correct if only one rod affected.

Memory

Dropped Control Rod: Knowledge of EOP entry conditions and immediate action steps.

4.3/4.6

References

0-AP-1, ROD CONTROL SYSTEM MALFUNCTION
0-AP-1.01, CONTROL ROD MISALIGNMENT



Question #: 21 KA 005.AA2.01

Unit 1 started a plant shutdown from 100% power with all control rods fully withdrawn.

The following conditions currently exist:

The plant is at 80% power ramping down at 1/4%/min
Bank D rod position indication is 190 steps withdrawn
Upper lon Chamber Deviation is alarming

Lower lon Chamber Deviation is normal

NIS PR Channel Average Flux Deviation is normal

Which ONE (1) of the following correctly describes the cause of the given indications?

References

ND-93.2-LP-4

Choice_a:
On Bank D rod is stuck at the fully withdrawn position

Choice_b:
One Bank D rod has fallen to the bottom of the core

Choice_c:
Loss of High Voltage power supply to a PR Channel

Choice_d:
Summing and level amplifier failure for one PR Channel

COMMENT

A. Correct - The stuck rod will cause the Upper lon
Chamber Deviation to exceed it's 2% threshhold.

B. Wrong - If a rod fell to the bottom of the core it would
also cause the Lower lon Chamber Deviation to alarm.

C. Wrong - A loss of High Voltage power supply to a
channel would cause Both Upper and Lower Alarms as
well as NIS PR Average Flux Deviation.

D. Wrong - Loss of a summing and level amp would only
cause the NIS PR Channel Average Flux Deviation
Alarm.



Question #: 22 KA 061.AA2.05

Given the following plant conditions:

*Unit 1 is in a Refueling Shutdown condition

*There are 35 individuals in containment performing various maintenance activities
*A valid HIGH level alarm is received on 1-RM-RMS-162, Manipulator Crane Area
«Containment Purge is in operation

*No fuel movements are currently in progress

Which ONE of the following actions is required IAW 1-RM-K8, "1-RM-RI-162 HIGH" alarm response procedure?

Choice_a:
Immediately evacuate containment.

Choice_b:
Verify containment purge is isolated.

Choice_c:
Verify containment air recirc is isolated.

Choice_d:
Initiate 0-AP-22.00, FUEL HANDLING
ABNORMAL CONDITIONS.

COMMENT

A. Incorrect. ALERT & HIGH level requires notification and discussion of appropriate action with HP prior to directing an evacuation
of containment.

B. Correct. Containment isolation should occur at the HIGH setpoint.

C. Incorrect. This is not directed by the Alarm Response.

D. Incorrect. With no abnormal conditions in containment concerning fuel handling, this step is NA.

Ability to determine and interpret the following as they apply to the Area Radiation Monitoring (ARM) System Alarms: Need for area
evacuation; check against existing limits

35/4.2

References
1-RM-K8, 1-RM-RI-162 HIGH



Question #: 23 KA 068.AK3.09

Given the following plant conditions;

Unit 1 was at 100% power with 'B' Charging Pump out of service for maintenance.
Noxious fumes forced the evacuation of the control room.
0-AP-20.00, Main Control Room Inaccessibility was entered.

Which ONE of the following identifies the MINIMUM required manipulation(s) to transfer "A" CCP control to the ASDP?

Choice_a:
Place "H" Group Transfer Switch to "LOCAL" only

Choice_b:
Place "J" Group Transfer Switch to "LOCAL" only

Choice_c:
Place "J" Group Transfer Switches to "LOCAL" and the switches
for half station & Manual/Auto controller 1-CH-FCV-1122 to “LOCAL.”

Choice_d:
Place "H" Group Transfer Switch to "LOCAL" and the switch for
half station controller 1-CH-FCV-1122 to "LOCAL".

COMMENT

A. Incorrect. . Plausible if candidate reads the question to mean only the Charging Pump and not the flow controller also.

B. Incorrect. This alone will not provide a flow path with flow control for charging. The "J" Group Transfer Switch would provide
power to "C" CCP if on alternate power supply.

C. Incorrect. Correct if both "A" & 'B" CCPs were available, or if "C" was on it's alternate power supply. Only "J" power supply is
required for "B" CCP.

D. Correct. This will transfer power for the "A" CCP and the flow control valve.

Memory

Knowledge of the reasons for the following responses as they apply to the Control Room Evacuation: Transfer of the following to
local control: charging pumps, charging header flow control valve, PZR heaters, and boric acid transfer pumps

3.9/4.4

References
0-AP-20.00



Question #: 24 KA 076.AK3.05

Given the following plant conditions:

*Unit 1 is @ 100% power

*A ramp to 75% is in progress to perform turbine valve testing
*Mixed Bed Demin 1A is in service

*Mixed Bed Demin 1B is in standby

eAnnunciator 1-RM-E7, RC LDN HIGH ALERT/FAILURE, is in alarm

Which ONE of the following correctly describes the actions the RO must perform IAW 1-OP-CH-011, CVCS MIXED BED DEMIN
OPERATIONS, to minimize the consequences of this event?

Choice_a:

Align BOTH 1A and 1B mixed bed demin in service with the
Cation IX.

Choice_b:
Place the 1A demin in standby. Align 1B mixed bed demin in service with the Cation IX.

Choice_c:
Align BOTH 1A and 1B mixed bed demin in service without the
Cation IX.

" Choice_d:
Place the 1A demin in standby. Align 1B mixed bed demin in service without the Cation IX.

COMMENT

A. Incorrect. The Cation IX is not addressed by the ARP or the OP and would not be appropriate for this condition. Used to increase
pH by removing excess free lithium.

B. Incorrect. The Cation IX would not be placed in service for this condition.

C. Incorrect. Both IXs are not placed in service simultaneously.

D. Correct. Only one mixed bed demin is normally placed into service. The Cation IX would not be placed in service for this
condition.

Memory

Knowledge of the reasons for the following responses as they apply to the High Reactor Coolant Activity: Corrective actions as a
result of high fission-product radioactivity level in the RCS

29/3.6
References

1-RM-E7, RC LDN HIGH ALERT/FAILURE
1-OP-CH-011,

CVCS MIXED BED DEMIN

OPERATIONS

ND-88.3-LP-2-DRR, CHARGING AND LETDOWN



Question #: 25 KA WE13.EK1.2

Plant conditions are as follows:

Unit 1 operators are performing FR-H.2 "Response to S/G Overpressure."
- A S/G pressure is 1145 psig and stable

- A S/G level is 50% and rising.

- RCS Thot temperatures are 545 degrees F and stable

- All three RCPs are running.

Attempts to dump steam from "A" SG were unsuccessful

Which ONE of the following correctly describes the required actions based on plant conditions?

References

FR-H.2

Choice_a:

Isolate the steam supply to the TDAFW pump from "A" SG and dump
steam from the unaffected SG's to reduce RCS temperature

Choice_b:
Increase AFW flow to the "A" SG and dump steam from the unaffected
SG's to reduce RCS temperature

Choice_c:
Isolate the steam supply to the TDAFW pump from "A" SG and reduce "A"
SG pressure using the S/G blowdown system

Choice_d:
Increase AFW flow to the "A" SG and reduce "A" SG pressure using
the S/G blowdown system

COMMENT
A. Correct - IAW 1-FR-H.2

B. Wrong - AFW is isolated - Plausable is operator
believes that increasing AFW will help C/D the S/G

C/D. Wrong - Plausable if operator bel;ieves that SG
Blowdown is an approved method of reducing S/G
pressure



Question #: 26 KA WE16.EA2.2

Given the following plant conditions:

@ 10:00 AM Unit 1 experienced a LOCA that resulted in significant core damage.

@ 11:20 AM Peak Containment Pressure is observed to be 6.2 psig.

@ 11:30 AM Peak Containment Radiation level is observed to be 110,000 R/hr.

@ 11:35 AM (Current time) Containment radiation level is 90,000 R/hr, Containment pressure is 5.0 psig. Both are slowly
lowering.

Which ONE of the following correctly describes whether or not the crew must use Adverse Values when implementing the EOPs and the reason?

Choice_a:

Adverse values MUST still be used.
Adverse containment conditions now exist due to the current
containment pressure.

Choice_b:
Adverse values MUST still be used.
Adverse containment radiation values previously existed.

Choice_c:

Adverse values MUST still be used.

Adverse containment conditions now exist due to the current
containment radiation dose rate.

Choice_d:
Adverse values are NO longer required to be used.
Adverse containment conditions no longer exist.

COMMENT
A. Incorrect. Containment press for adverse conditions is 20 psia. 5 psig + 14.7 = 19.7 psia

B. Correct. Rad levels exceeded setpoint and therefore instrument operability must be evaluated.
C. Incorrect. Current rad levels are below the adverse value of > 1 E 5 R/hr.
D. Incorrect. Adverse values are required to be used. Adverse containment conditions no longer exist.

Ability to determine and interpret the following as they apply to the (High Containment Radiation): Adherence to appropriate
procedures and operation within the limitations in the facility's license and amendments.

3.0/33
References

EOP Continuous Action Page



Question #: 27 KA WE02.EG2.4.31

Given the following plant conditions:

¢ A Small Break LOCA has occurred on Unit 1

RCS pressure is 1100 psig and slowly lowering

The crew is performing the actions of ES-1.2, Post LOCA Cooldown and Depressurization
The crew is depressurizing the RCS per step 14 of ES-1.2

Pressurizer level is 36% and slowly increasing

Both LHSI pumps have been stopped

One HHSI pump has been stopped

Normal charging is aligned

When the depressurization is stopped, the SRO directs the RO to verify that Sl is not required. The following conditions are
noted:

* RCS subcooling is 35°F and trending DOWN
¢ 1C-D8, PRZR LO LVL annunciator is lit

Based on these indications which ONE of the following actions is required IAW ES-1.2?
Choice_a:

Manually start the charging pumps and align HHSI to the cold
legs.

Choice_b:

Start the last charging pump secured and leave normal charging
aligned.

Choice_c:
Re-initiate S by using the manual S| pushbuttons.

Choice_d:
Manually start the LHSI pumps and align LHSI to the cold legs.

COMMENT
A. Correct per ES-1.2. Step 20 of ES-1.2 states to control PZR level by using LHSI or charging flow. LHSI has been secured. Step

25 and the C.A. steps address restarting S| pumps if subcooling drops below 30 degrees F or PZR level <22%. PZR low level alarm

comes in at 5% off program (22% for 0% Rx power). Press is not given, but SI accumulators are not stated as isolated yet, therefore
Rx press is still > LHSI shutoff head.

B. Wrong - Plausible due to starting last pump would stop pressure decrease.

C. Wrong - Plausible due to it would reinitiate inflow into primary and stop pressure decrease

D. Wrong - Plausible. Cooldown and initial depressurization have occurred to increase PZR level. A decreasing pressure indicates a
leak/shrink rate greater than S| flow and RCS CD. Depressurization is appropriate in combination with increasing Sl flow. HHSI flow
is directed by the EOP and charging flow is directed by the ARP.

Analysis / Comprehension

S| Termination: Knowledge of annunciators alarms and indications, and use of the response instructions.

References

ES-1.2, POST LOCA COOLDOWN AND DEPRESSURIZATION

ND-95.3-LP-9, ES-1.2, POST-LOCA COOLDOWN AND
DEPRESSURIZATION

1C-D8, PRZR LO LVL



Question #: 28 KA 003.K6.14

A RCP breaker failed to close while staring a RCP. The following conditions were noted during the investigation into the

Problem:

Hot Leg Loop Isolation Valve Open

Cold Leg Loop Isolation Valve Open

Bearing Lift Pump Running with a discharge pressure of 400#
4160V busses energized

Which one of the following is a possible cause of the RCP motor breaker failing to close?

References

ND-88.1-LP-6

Choice_a:
A failure of the RCP speed sensing relay

Choice_b:
Loop Bypass Line Isolation Valve Limit Switch indicating open

Choice_c:
RCP motor stator temperature element failed high

Choice_d:
RCP oil reservoir low level

COMMENT

A. Correct - An input from the speed sensing unit is
required for RCP start.

B. Wrong - It takes the Loop Bypass Line Isolation Valve
position and Cold Leg Loop Isolation Valve position to
prevent RCP start

C. Wrong - RCP Motor stator temperature has no input
into start logic. Plausable becouse a temperature from
the speed sensing unit is required.

D. Wrong - Oil reservoir level has no input into RCP start
logic. Plausable - Not having oil could damage the
pump.



Question #: 29 KA 004.A2.13

Plant conditions are as follows:

Unit 1 is in a refueling outage with core offload in progress
Unit 2 is at 100%

Unit 1 RWST level is 5% in preparation for tank inspection.
Which one of the following correctly identifies the source of makeup water to the Unit 1 refueling cavity IAW 1-AP-22.01 "Loss

Of Refueling Cavity Level"?

Choice_a:
Unit 1 HHSI from Unit 2 RWST

Choice_b:
Unit 1 HHSI from Unit 1 VCT

Choice_c:
Unit 1 LHSI from Unit 2 RWST

Choice_d:
Unit 1 LHSI from Unit 1 VCT

COMMENT
A. Correct - With a low RWS (<6%) only HHSI is available to be used with RWST crosstie.

B. Incorrect - VCT is not used to replenish refueling cavity
C. Incorrect -LHSI is not used with RWST crosstie.
" D - Incorrect - LHSI is not used with RWST crosstie.

References
1-AP-22.01



Question #: 30 KA 005.K2.03

Which one of the following correctly describes the effect of deenergizing Bus 1J1 on the RHR system?

References

ND-88.2/90.3

Choice_a:

Only 1-MOV-1701, RHR Suction Isolation, would be deenergized
Only the ability to remotely establish an RHR suction path is lost

Choice_b:

Only 1-MOV-1720B, RHR Discharge Isolation, would be
deenergized

Only the ability to remotely establish an RHR discharge path is lost

Choice_c:

1-MOV-1701, RHR Suction Isolation, and 1-MOV-1720B, RHR

Discharge Isolation, would be deenergized

The ability to remotely establish both an RHR suction and discharge path is lost

Choice_d: ' :
1-MOV-1701, RHR Suction Isolation, and 1-MOV-1720B, RHR
Discharge Isolation, would be deenergized

The ability to remotely establish both an RHR suction and discharge path is
available

COMMENT

A. Correct - MOV-1701 is deenergized - suction valves
are in series= suction path lost

B. Incorrect - Discharge valves are in parallel
C. Incorrect - Discharge valves are in parallel

D. Incorrect - suction valves are in series=> suction path
lost



Question #: 31 KA 006.A3.05

Which ONE of the following identifies the time requirement and the basis for manually securing one of two running Low Head
Safety Injection pumps if RCS pressure is greater than 185 psig?

References

ND91-LP-2/3

Choice_a: COMMENT

30 minutes, prevent overheating of a LHSI pump running at shutoff A - Correct

head
B - Incorrect - Time requirement is 30 min
C - Incorrect - Motor heatload would be reduced with
pump flow decreased.

Choice_b: D - Incorrect - Time requirement is 30 min. Motor

60 minutes, prevent overheating of a LHSI pump running at heatload would be reduced with pump flow decreased.

shutoff head

Choice_c:

30 minutes, prevent overheating of a LHSI pmup motor running at

shutoff head

Choice_d:

60 minutes,prevent overheating of a LHSI pmup motor running at
shutoff head



Question #: 32 KA 004.K6.13

Which ONE of the following correctly describes the condition that will directly cause an automatic closure of the letdown orifice
isolation valves (HCV-1200 A, B, C)?

Choice_a:
No charging pumps running

Choice_b:
Letdown high flow signal

Choice_c:
High VCT level

Choice_d:
Low VCT level

COMMENT
A - Correct -

B - Incorrect
C. Incorrect

D. Incorrect

References

ND-88.3-LP-2C



Question #: 33 KA 008.K1.02

Unit one is operating at 100% power and all systems are in their normal configuration.

CC discharge header radiation level and CC surge tank level are steadily rising.

Which one of the following components, if leaking, can cause an automatic valve closure due to increased CCW flow?

References

ND-88.5-LP-1

Choice_a:
RCP Thermal Barrier - CC-TV-120

Choice_b:
Primary Sample Cooler

Choice_c:
Excess Letdown Heat Exchanger

Choice_d:
Non-regenerative Heat Exchanger

COMMENT

A - Correct - High flow can cause CC-TV-120 or CC-TV-
140

B. & D - Plausable - can cause inleakage into CCW
Syatem - but now flow associations

C. Wrong - is isolated during normal operation.
Plausable due to can cause CCW inleakage - and has a
flow isolation of CC-HCV-108



Question #: 34 KA 010.K6.03

Given the following plant conditions for Unit 1:

Reactor Power - 100%

A 20% power reduction is required for emergent maintenance

Boration is initiated to allow for the power reduction with NO rod movement

As the down power is initiated the PZR Pressure Master Controller sticks at 30%

Which one of the following correctly describes the difference in the final conditions for this power reduction (PZR Pressure Master Controller sticks)
when compared to the power reduction under normal conditions (PZR Pressure Master Controller working normaily)?

Choice_a: -
PZR pressure would be HIGHER during the down power with the PZR controller malfunction

Choice_b:
PZR pressure will be LOWER during the power reduction with the PZR controller malfunction

Choice_c:
PZR level will be HIGHER during the power reduction with the PZR controller malfunction

Choice_d:
PZR level will be LOWER during power reduction with the PZR controller malfunction

COMMENT

A - Correct - With the master pressure controller in manual, spray will not initiate as pressure increases in the PZR due to the
increased level.

B. Incorrect
C. PZR Level will be the same as during a down power with the Master pressure controller in auto
D. PZR Level will be the same as during a down power with the Master pressure controller in auto

References

ND-93.3-LP-5



Question #: 35 KA 012.G2.1.27

Unit 1 is at 100% power

Reactor Trip Breaker "A" (RTA) is racked out for maintenance and closed
Reactor Trip Bypass Breaker "A" (BYA) is racked in and closed

A Reactor trip signal for channel "A" RPS is received

Which one of the following correctly describes the operation of the Reactor trip and bypass breakers with the plant conditions
given?

** Need licensee to verify what alarms would be in for this condition**

Choice_a:
Only Reactor Trip Breaker "A" trips open

Choice_b:
Reactor Trip Breaker "A" trips open and Reactor Trip Bypass
Breaker "A" trips open

Choice_c:
Only Reactor Trip Bypass Breaker "A" trips open

Choice_d: :
Reactor Trip Breaker "B" trips open and Reactor Trip Bypass
Breaker "A" trips open

COMMENT
A. Correct -

B. Incorrect - "A" Bypass breaker receives a trip signal from B RPS
C. Incorrect - "A" Bypass breaker receives a trip signal from B RPS
D. Incorrect - A B RPS trip signal would cause this

References
ND-93.3-LP-10



Question #: 36 KA 013.K2.01

Unit 1 is at 90% power and ramping down due to excessive temperatures on the "A" DC bus. During the shutdown a short

caused the "A" DC bus to deenergized and "F" Transfer Bus feeder to open.

Prior to any operator action, which one of the following correctly describes the status of the power supplies for the "A" train SI components?

References

ND-90.3-PP-2/3

Choice_a:
#1 EDG is running with its output breaker open. Local manual
breaker operation is required to energize "A" train S| components

Choice_b:

#1 EDG is running with its output breaker open. "A" train SI
components have power available from Reserve Station Service
Transformers

Choice_c:

#1 EDG must be started manually. Local manual breaker operation
is required to provide power to "A" train SI components

Choice_d:
#1 EDG must be started manually. "A" train SI components have
power available from Reserve Station Service Transformers

COMMENT

A. Correct - With a loss of power to the 1H bus #1 EDG
will start, but with a loss of the "A" DC bus the output
breaker will loose control power and is required to be
closed manually

B. Wrong - A loss of power to the "F" transfer bus
deenergizes the 1H bus which powers the "A" train Si
components. Plausable - E trans bus powers 2H Bus, and
if normal power is available then EDG bkr would not

shut.

C. Wrong - EDG does not require DC bus to start.
D. Wrong - EDG does not require DC bus to start. A loss of

power to the "F" transfer bus deenergizes the 1H bus
which powers the "A" train SI components.



Question #: 37 KA 003.K3.01

Given the following plant conditions:

» Reactor Startup is in progress below the ECP

» Control Bank "C" is at 35 steps withdrawn

* Reactor Coolant System pressure is 2235 psig and stable

* Tavg is 547 °F and stable

¢ "A" Reactor Coolant Pump trips

Which ONE of the following correctly describes the effect on the plant?

Choice_a:
Tavg will decrease

Choice_b:
The reactor will automatically trip

Choice_c:
Source Range count rate will decrease (with no reactor trip)

Choice_d:
RCS pressure will increase

COMMENT
A. - Correct

B. - Incorrect. RCP trip not in effect

C. - Incorrect. No effect on count rate until critical

D. - Incorrect. No effect on RCS pressure. Not at power.

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

3.7/4.0
References

ND-83-LP-3-DRR, Thermodynamic Terminology and Behavior of Water



Question #: 38 KA 076.K1.12

Which one of the following correctly describes the components isolated by placing a stop log in the 1D high level screenwall?

Choice_a:

One flow path to Unit 1 component cooling heat exchangers
One flow path to both units' charging pump service water

Choice_b:
One flow path to Unit 1 component cooling heat exchangers
One flow path to Unit 1 recirc spray heat exchangers

Choice_c:
One flow path to Unit 1 bearing cooling heat exchangers
One flow path to both units' charging pump service water

Choice_d:
One flow path to Unit 1 bearing cooling heat exchangers
One flow path to Unit 1 recirc spray heat exchangers

COMMENT
A. Correct

B. Incorrect - RS Spray not on 1D on 1C/A
C. Incorrect - Bearing cooling not on 1D - (1C)
D. Incorrect - Bearing cooling not on 1D - (1C)

References

ND-89.5-LP-2



Question #: 39 KA 078.K2.01

Unit 2 is at 100 % power

Unit 2 TB instrument air compressor (2-1A-C-1) is running in auto and maintaining normal air pressure.

A Loss of off-site power and a Unit 1 Sl have occurred.

Which one of the following correctly describes the power source and status of the unit 2 TB instrument air compressor (2-1A-C-1)

for the plant conditions given above?

References

ND-90.3-LP-5

Choice_a:

2J Bus is deenergized
Compressor is not running

Choice_b:
2H Bus is energized from #2 EDG
Compressor is running in auto

Choice_c:
2H Bus is deenergized
Compressor is not running

Choice_d:
2J Bus is energized from #3 EDG
Compressor is running in auto

COMMENT

A - Correct - 25J3 trip on unit 1 Sl requires the 2J bus to
be reenergized.

B - Incorrect - Compressor is powered from 2J

C - Incorrect - 2H is powered from 2EDG / Compressor is
powered from 2J

D. - Incorrect - 25J3 trip on unit 1 Sl requires the 2J buss
to be reenergized.



Question #: 40 KA 103.G2.1.12

Given the following plant conditions:

¢ Unit 1 is currently in an INTERMEDIATE SHUTDOWN condition
* Unit restart is scheduled to commence this shift

* Tavg is 510 °F

* RWST is 50 °F

« Service Water temperature is 60 °F

* Containment temperature is 100 °F

» Containment pressure is 15 psig

Which ONE of the following is the required action IAW Tech Specs to continue with the restart (if any)?

Choice_a:

No action with regard to containment pressure is required to
continue to Power Operation.

Choice_b:

No action with regard to containment pressure is required to enter
Hot Shutdown, however, the crew must restore Containment
Pressure to within acceptable limits before entering Power
Operation.

Choice_c:

The crew must restore containment pressure to within acceptable

limits before entering Hot Shutdown, but can remain in

Intermediate Shutdown indefinitely at the current containment conditions.

Choice_d:

The crew cannot enter Hot Shutdown without restoring
containment pressure to within acceptable limits and must restore
containment pressure within 1 hour while in Intermediate Shutdown

COMMENT

A - Incorrect. A mode change to power operation would not be allowed.

B - Correct. With the containment air partial pressure outside the acceptable operation

range, restore the air partial pressure to within acceptable limits within 1 hour or be in at least HOT SHUTDOWN within the next 6
hours and in

COLD SHUTDOWN within the following 30 hours

C - Incorrect. The Unit is already below the T.S. required Hot Shutdown condition and is only req'd to be in HSD..

D - Incorrect. ISD is a lower mode than HSD. The crew can enter HSD mode and then have up to one hr to correct..

Memory
Ability to apply technical specifications for a system.
RO 2.9 SRO 4.0

References

Tech Spec 3.8.D & 3.4.A.3



Question #: 41 KA 073.K1.01

Which ONE of the following correctly describes the automatic actions that occur when a HIGH alarm is received on
Condenser Air Ejector Radiation Monitor, RM-SV-111?

References
Choice_a: COMMENT
OPENS SV-TV-102 (Air Ejector Containment Isolation TV) and A - Correct

CLOSES SV-TV-103 (Air Ejector Atmospheric Vent Isolation Valve).
B - One correct one incorrect

C - Both incorrect

D - One correct one incorrect
Choice_b:

OPENS SV-TV-102 (Air Ejector Containment Isolation TV) and
OPENS SV-TV-103 (Air Ejector Atmospheric Vent Isolation
Valve).

Choice_c:

CLOSES SV-TV-102 (Air Ejector Containment Isolation TV) and
OPENS SV-TV-103 (Air Ejector Atmospheric Vent Isolation
Valve).

Choice_d:

CLOSES SV-TV-102 (Air Ejector Containment Isolation TV) and
CLOSES SV-TV-103 (Air Ejector Atmospheric Vent Isolation
Valve).



Question #: 42 KA 007.K4.01

Unit 1 is operating at 100% power and the following conditions exist in the Unit 1 PRT:

Temperature - 130F
Pressure - 8#

Which one of the following correctly describes the action required IAW 1-OP-RC-11 for the given plant conditions?

References

ND-88.1-LP-3

Choice_a:

The PRT must be sprayed/drained to decrease
temperature

Choice_b:
The PRT must be sprayed/drained to decrease
pressure

Choice_c:
The PRT must be vented/purged to decrease
temperature

Choice_d:
The PRT must be vented/purged to decrease
pressure

COMMENT
A. Correct

B. Alarm for Pressure is 10#
C. venting/purging is only for pressure control

D. Alarm for Pressure is 10#



Question #: 43 KA 064A.4.06

Plant conditions are as follows:

- A Loss of Off-Site Power has occurred

- #1 Emergency Diesel Generator has started but failed to auto load

- It has been determined that the auto-closure circuit for 15H3, #1 EDG Output
Breaker, is inoperable and that 15H3 can be manually closed

- When the operator places the sync switch for 15H3 to "ON" he observes 120 volts on

the "incoming" meter, 0 volts on the "running" meter, and the synchroscope is
stationary at "3-o'clock"

Which ONE of the following correctly describes the actions (if any) required to close 15H3?

References

ND-90.3-LP-7 pg. 18

Choice_a:
No additional action is necessary. Close 15H3.

Choice_b:
Raise EDG speed until the synchroscope is turning slowly in the
fast direction, then close 15H3 at "11 o'clock”.

Choice_c:
Momentarily press the "field flash" pushbutton, close 15H3.

Choice_d:
Raise EDG voltage until the running meter indicates 120 volts,
close 15H3.

COMMENT

A. Correct because the synchroscope has been turned
on, there is no over-current ordifferential and the aux trip
relay does not need to be reset (ND-90.3-LP-7 pg. 18).
Therefore, all criteria for manually closing the breaker
are met.

B. Incorrect because the bus is dead. Raising EDG
speed will not synchronize the phases.

C. Incorrect, field flash PB does not need to be pushed.

D. Incorrect because raising the EDG voltage will not
raise running voltage. Incoming voltage is the EDG
voltage (not running voltage).



Question #: 44 KA 008.A1.04

Unit 1 conditions are as follows:

A normal plant cooldown is in progress

Residual heat removal cooling is not yet in service

The component cooling surge tank high-low level annunciator (VSP-D7) is alarming
CCW surge tank level is decreasing slowly

Which one of the following conditions would cause the plant indications given above?

References

0-VSP-D7

Choice_a: COMMENT

A tube leak in one of the component cooling heat exchangers A. Correct - CCW is at a higher pressure than SW - a leak
would cause flow from the CCW system to the SW system.
B. Wrong - The RCP thermal barrier leak would cause
inleakage into the CCW system.

Choice_b: C. Wrong - Would only cause primary plant contraction

A leak in an reactor coolant pump thermal barrier heat exchanger
D. Wrong - The relief is located on the top of the tank

Choice_c:
An excessive primary plant cooldown rate

Choice_d:
A leaking relief valve on the component cooling water surge tank



Question #: 45 KA 059.A4.03

During a unit 1 shut down the following Feedwater System conditions exist;

"A" MFP is in service

Feed control is in the process of being transferred from the Feed Reg Valves to the Feed Reg Bypass Valves with the FRV's and
bypass valves sharing flow.

Total feed flow is 3500gpm

"A" Main Feed Recirculation valve is in Manual for testing

Indicated main feed flow to all S/G's begins increasing without any operator action.

Which one of the following correctly describes the cause of the increase in flow for the given plant conditions?

Choice_a:
Loss of all air to all S/G Feedwater Regulating Bypass Valves

Choice_b:
Loss of all air to all S/G Feedwater Regulating Valves

Choice_c:
“A” MFP discharge flowmeter failing low

Choice_d:
“A” MFP discharge flowmeter failing high

COMMENT

A. Correct - A loss of air will cause the valves to close and cause pressure to increase therefore increasing flow through FRV. During
S/D the bypass valves also bypass the flowmeters for the S/G's

B. Wrong - FRV's fail closed = decreasing flow to S/G's

C. Wrong - If the Dischai’ge flowmeter fails low the MFP recirc valves will open causing flow to decrease
D. Wrong - In manual the valve will not shut if flow goes over 5000GPM

NEW

References
ND-89.3-LP-3



Question #: 46 KA  022.K1.01

Unit 1'is operating at 100% power
The containment air cooling system is in Normal mode
A complete loss of air to hand control valves 1- CC-HCV 101A/B &102A/B has occurred.

Which one of the following correctly describes the status of the containment air cooling system if no operator actions taken?

Choice_a:

Component Cooling flow is isolated from the containment air
coolers -
Chilled Component Cooling flow is isolated from the containment

Choice_b:

Component Cooling flow is directed to the containment air
coolers

Chilled Component Cooling flow is isolated from the containment

Choice_c:

Component Cooling flow is isolated from the containment air
coolers

Chilled Component Cooling flow is directed to the containment

Choice_d:

Component Cooling flow is directed to the containment air
coolers

Chilled Component Cooling flow is directed to the containment

COMMENT
New

A. Correct - Upon a loss of air all valves fail shut isolating cooling water flow.

B. Incorrect - Upon a loss of air all valves fail shut isolating cooling water flow.
C. Incorrect - Upon a loss of air all valves fail shut isolating cooling water flow.
D. Incorrect - Upon a loss of air all valves fail shut isolating cooling water flow.

All answers plausible if the failing positions of the supply valves are misunderstood.

References
ND-88.5-LP-1



Question #: 47 KA 026.A4.01

A Consequence Limiting Safeguards actuation (Hi-Hi CLS) is actuated.

Which ONE of the following Containment Spray System manipulations can be accomplished from benchboard 1-1 in the
Control Room without CLS signal being reset?

Choice_a:

Close MOV-RS-155A, Containment Recirculation Sump Isolation
Valve.

Choice_b:
Close MOV-CS-102A, Caustic Additive Tank (CAT) Isolation Valve.

Choice_c:
Stop Containment Spray Pump 1A.

Choice_d:
Close MOV-CS-100A, Containment Spray Suction Valve.

COMMENT
A - Correct - Can be operated from benchboard even when CLS signal is present

B - Wrong Cannot be operated until CLS signal is reset. Plausible - it receives an open signal from CLS actuation and is operated
from benchboard 1-1

C. Wrong - Pump cannot be stopped from benchboard until CLS signal is reset

D. Wrong - Cannot be operated until CLS signal is reset. Plausible - it receives an open signal from CLS actuation and is operated
from benchboard 1-1 .

References

ND-91-LP-6



Question #: 48 KA 039.K5.01

Which two (2) of the following four (4) conditions are MOST LIKELY to result in water hammer?

1. Overfilling a steam generator (YELLOW path condition for secondary inventory).

2. Rapidly heating up secondary piping using the MS trip valve bypass valves.

3. Reinitiating feedwater to a steam generator shortly after the feedring is uncovered.

4. Throttling the Condensate Pump discharge valve before securing the Condensate Pump.

References
References

1-OP-FW-001, Rev. 9, Motor Driven AFW Pumps Startup and Shutdown
1-OP-FW-002, Rev. 14, Turbine Driven AFW Pump Startup and Shutdown
Facility examination bank questions MS00010, MS00011, SD0O0001
ND-88.1-LP-4, Rev. 4, Steam Generators

ND-95.3-LP-43, Rev. 6, FR-H.3, Response to Steam Generator High Level
Choice_a:

Conditions 1 and 2

Choice_b:
Conditions 1 and 4

Choice_c:

Conditions 2 and 3

Choice_d:

Conditions 3 and 4

COMMENT

A. Correct.

B. Incorrect. One correct condition (1), one incorrect
condition (4).

C. Incorrect. One correct condition (2), one incorrect
condition (3).

D. Incorrect. Two incorrect conditions (3 and 4).

1. Correct per ND-95.3-LP-43 and ND-83-LP-10, Rev. 11,
Applications of Fluid Phenomena.

2. Correct per Caution statements in 1-OP-FW-001 and -
002.

3. Incorrect. Per ND-88.1-LP-4, the main feed ring
bottom discharge holes are plugged and the ring is
outfitted with J-tubes in order to prevent quick drainage
of the feedring and minimize the chance of water
hammer.

4. Incorrect.

A. Correct.

B. Incorrect. One correct condition (1), one incorrect
condition (4).

C. Incorrect. One correct condition (2), one incorrect
condition (3).

D. Incorrect. Two incorrect conditions (3 and 4).

References

1-OP-FW-001, Rev. 9, Motor Driven AFW Pumps Startup
and Shutdown _
1-OP-FW-002, Rev. 14, Turbine Driven AFW Pump



Question #: 49 KA 059.A4.08

Which ONE of the following correctly describes the operation of the Main Feed Reg Valve M/A station if power to the controller is lost in the
associated instrument rack in the relay room?

References

ND-93.1-LP-3

Choice_a: COMMENT
The M/A station will shift to manual and can be controlled

A - Correct - Controllers that loose power from the Rack
manually from the MCR. .

Room still have power supplied from the MCR for
manual operation

B - Incorrect - On loss of power controllers shift state
C - Incorrect - On loss of power controllers shift state
D - Incorrect - This is indicitave of a controller that has

lost power from the MCR not the Rack room
Choice_b:

The M/A station will not automatically shift and output of the
controller will increase to 100% demand.

Choice_c:
The M/A station will not automatically shift and output of the
controller will decrease to 0% demand

Choice_d:

The M/A station will shift to Auto-Hold and can not be controlled
manually from the MCR.



Question #: 50 KA 061K4.01

Which on of the following correctly describes the normal and backup sources of water supply to the AFW pumps:
Normal

Backup.

Choice_a:

Emergency Condensate Storage tank (1-CN-TK-1) directly to
AFWPs' suctions

Emergency Makeup Tank (1-CN-TK-3) to AFW booster pumps
Choice_b:

Emergency Condensate Storage tank (1-CN-TK-1) to AFW booster
pumps

Fire main to AFW booster pumps

Choice_c:

Emergency Condensate Storage tank (1-CN-TK-1) directly to
AFWPs' suctions

Fire main to AFW booster pumps

Choice_d:

Emergency Condensate Storage tank (1-CN-TK-1) to AFW booster
pumps
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