QUESTION 1

Given the following conditions:

e Aloss of offsite power has occurred
¢ The plant has responded as designed to this event
» The crew is performing EOP 2528, Loss of Offsite Power/Loss of Forced Circulation

Per EOP 2528, which of the choices listed below correctly completes the statement to describe
the MAXIMUM acceptable loop AT when checking for natural circulation?

When confirming natural circulation flow in at least one loop, check loop AT is less than °F
A 25
B. 35
C. 45



K&A Rating: E02 EA1.2 (3.3, 3.9)

K&A Statement: Ability to operate and or monitor the following as they apply to Reactor

Trip Recovery: Operating behavior characteristics of the facility.

Key Answer: D

Justification (Question 1):

A. Incorrect: EOP 2528 step 11 says 55°F.
Plausible: 25°F is an example number given in the LP for 2% decay heat. Turbine load
at 25% is a threshold for condenser backpressure limits (OP-2202). Reactor power at
25% is a threshold, below which FRV bypass valve operation is permitted. Per OP-
2206, EOP 2525 is entered if pressurizer level lowers to less than 25%.

B. Incorrect: EOP 2528 step 11 says 55°F.
Plausible: This is a physically plausible number. Refuel pool level iess than 35'6”
requires compensatory actions per OP 2207. No load Tcold is maintained between
530°F and 535°F.

C. Incorrect: EOP 2528 step 11 says 55°F.
Plausibie: This is a physically plausible number. OP-2204 provides direction for
starting the second feed pump between 45% and 48% power.

D. Correct: EOP 2528 step 11 says 55°F.

References: None Student Ref: NONE

Learning Objective:

Question Source: naw
Question History: new
Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:

10CFR55: CFR 41.5

Comments (Question 1):



QUESTION 2

With the Unit operating at 100% power, the Reactor trips on low pressurizer pressure.

e Quench Tank pressure indicates 0 psig

e A PORV opened inadvertently and is now stuck partially open
e Pressurizer level went off-scale low

s Pressurizer pressure is 1600 psia

o CETs are 607°F

Pressurizer level is now returning to an on-scale indication.
Which ONE of the following characterizes the relationship between pressurizer level and the
reactor coolant inventory and the reason for this relationship?

A. Pressurizer level is NOT an accurate indication of inventory. RCS voiding may result in a

rapidly increasing pressurizer level.

B. Levelis an accurate indication of inventory. RCP flow will sweep any voids from the RCS
to the pressurizer steam space.

C. Pressurizer level is NOT an accurate indication of inventory. The pressurizer level
instruments indicate high during high temperature, low pressure conditions.

D. Pressurizer level is an accurate indication of inventory. Voiding will occur first in the
pressurizer due to the low pressure caused by the open PORV.



K&A Rating: 008 AK3.01 (3.7, 4.4)

K&A Statement: Knowledge of the reasons for the following responses as they apply to the
Pressurizer Vapor Space Accident: Why PZR level may come back on
scale if RCS is saturated.

Key Answer: A

Justification (Question 2):
A. Correct; Stem conditions indicate subcooling has been lost and a bubble is forming in
the reactor vessel head area. Therefore PZR level is no longer indicative of RCS
inventory.

B. Incorrect: Level does NOT indicate inventory accurately during vapor space accidents.
Plausible: Common misconception that voids forming in the RCS will be transported by
the reactor coolant pumps to the PZR. However once sub cooling is lost a bubble will
form in the head area.

C. Incorrect: Although the pressurizer level instruments may be somewhat inaccurate as
compared to normal plant conditions of 2250 psig, in this case the inaccuracy would not
cause level indication to go off scale and then return on scale.

Plausible: Pressurizer level instruments may be somewhat inaccurate as compared to
normal plant conditions of 2250 psig.

D. Incorrect: Level does NOT indicate inventory accurately during vapor space accidents.
Plausible: Common misconception that the lowest pressure in the system is at the leak
and therefore any flashing to steam would occur in the PZR and not in the vessel area.

References: None Student Ref: NONE

Learning Objective:

Question Source: new
Question History: new
Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:
10CFR55: CFR 41.5, 41.10

Comments (Question 2):



QUESTION 3

The Unit has transitioned to two phase Natural Circulation flow (Reflux boiling) due to a small
break LOCA with inadequate HPSI flow.

The Crew can enhance Reflux boiling by increasing...

A. RCS T-cold to >550°F.
B. PZR level from 15 to 55%.
C. SGNRlevel from 10% to 50%.

D. PZR pressure from 1500 to 1600 psia.



K&A Rating:

K&A Statement:

Key Answer: C

009 Small Break LOCA EK1.01 (4.2)

Knowledge of the operational implications of the following concepts as
they apply to small break LOCA: Natural circulation and cooling, including

reflux boiling.

Justification (Question 3):
A. Incorrect: Changing RCS parameters will have negligible effect on reflux boiling.

B. Incorrect: Changing RCS parameters will have negligible effect on reflux boiling.

C. Correct: Reflux boiling is the process of steam going up the SG tubes, condensing and
falling back into the RCS. The greater the tube coverage the greater the cooling.

D. Incorrect: Changing RCS parameters will have negligible effect on reflux boiiing.

References: None

Learning Objective:

Question Source:
Question History:

Cognitive Level:

10CFR55:

N/A

Bank Palo Verde

Palo Verde 2007 RO NRC Exam

Memory/Fundamental Knowledge:

Comprehensive/Analysis:

CFR 41.8, 41.10

Comments (Question 3):

Student Ref: NONE

X



QUESTION 4

The plant has tripped due to a Large-Break LOCA and the crew has been successfully
mitigating the event using the applicable EOP.

The following plant conditions exist six hours into the event:

- SIAS, CIAS, CSAS, MSI and SRAS have all been verified as completely actuated.
- CTMT pressure = 2.3 psig and lowering slowly.

- CTMT temperature = 220°F and lowering slowly.

- Reactor Vessel Level = 19% and stable.

- All other plant equipment is functioning as designed.

Then, at that time, a state wide blackout causes a loss of the RSST and the following conditions
now exist:

- Facility 1 components are unavailable due to electrical fault on bus 24C and/or 24E (24E is
presently aligned to 24C.)

- "B" EDG starts and its output breaker closes but the 2 Sequencer has failed at Sequence '0'
and does NOT re-start any components.

Which ONE of the following lists the pumps that are procedurally required to be placed in
service and why?

A. Service Water, RBCCW and HPSI pumps for core cooling.
Service Water and RBCCW pumps and CAR Fans for CTMT cooling.

B. Service Water, RBCCW and LPS] pumps for core cooling.
Service Water and RBCCW pumps and CAR Fans for CTMT cooling.

C. Service Water, RBCCW and HPSI pumps for core cooling.
Service Water, RBCCW, and CTMT Spray pumps for CTMT cooling.

D. Service Water, RBCCW and LPSI pumps for core cooling.
Service Water, RBCCW, and CTMT Spray pumps for CTMT cooling.



K&A Rating: 011 Large Break LOCA with Generic 2.4.9 (3.8,4.2)

K&A Statement: Knowledge of low power / shutdown implications in accident (e.g. LOCA
or loss of RHR) mitigation strategies.

Key Answer: A

Justification (Question 4):

A. Correct: SW is the heat sink to RBCCW. RBCCW is the heat sink to the RCS because
vessel level is too low to use the SG’s as a heat sink. HPS! is required for flow through the
core because LPS| cannot be used during sump Recirc. Present CTMT pressure and time
dictate that CAR fans be used for CTMT cooling, not CTMT Spray.

B. Incorrect: In sump recirc (SRAS) the LPSI pumps are not used for RCS or core cooling.

C. Incorrect: With CTMT pressure less than 7 psig, CTMT spray would be secured by
procedure.

D. Incorrect: In sump recirc (SRAS) the LPSI pumps are not used for RCS or core cooling.

References: EOP-2532, St, 5, 13, 22, 23 and 60. Student Ref: NONE
Learning Objective:
Question Source: Bank Q ID 8000002

Question History: MS2 2009 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.7

Comments (Question 4):



QUESTION 5

In response to alarms, the following data for "A" Reactor Cootant Pump (RCP) was recorded on
Attachment 7 of OP-2301C, Reactor Coolant Pump Operation.

A Attachment 7
RCP Estimated Seal Stage Failure Rate Worksheet
(Sheet 1 of 1)

Affected RCP: __ A
Parameters DATA
Data acquisition time (Time) | 0000 0800 2400
RCS pressure (AY| 2250 2250 2250
Middle seal pressure (B)| 1390 1240 790
Upper seal pressure (C) 545 250 250
Vapor seal pressure (D) 60 60 60

Based on the data, which of the following correctly describes the failure and degradation status
of the seal stages on this RCP?

A. The upper seal has failed. The middle seal has degraded.
B. The upper seal has failed. No other seal has failed or degraded.
C. The middle seal has failed. The upper seal has degraded.

D. The middie seal has failed. No other seal has failed or degraded.



K&A Rating: 015/017 RCP Malfunctions AK3.02 (3.0, 3.5)

K&A Statement: AA2.01 Ability to determine and interpret the following as they apply to
the Reactor Coolant Pump Malfunctions (Loss of RC Flow): Cause of
RCP failure

Key Answer: A

Justification (Question 5):

A. Correct: By 0800 the upper seal has failed (stage d/p at 190 psid) and at that point the
middle seal begins to degrade (stage pressure 160 psig lower than nominal 1400 psi). By
2400 the seal conditions meet shutdown requirements of 2301C section 4.15.

B. Incorrect: The middle seal is degrading.

C. Incorrect: Opposite of what is actually happening.

D. Incorrect: The middie seal is degrading.

References: OP-2301C Section 4.15, Attachments 4, 5 Student Ref: NONE
Learning Objective: MB 01955

Question Source: Bank Q ID 88010

Question History: None

Cognitive Level; Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.3

Comments (Question 5): A seal stage is considered failed when d/p across that stage is <200
psid AND RCS pressure is between 2200 and 2300 psia. A stage is considered degraded if
stage pressure deviates from nominal values by 150 psig. Nominal stage pressures are as
follows:

» Middle Seal 1,400 {o 1,600

s Upper Seal 600 to 800

* Vapor Seal 60 to 90



QUESTION 6

Given the following conditions:

* Aloss of all charging flow has occurred due to failure of all charging pumps
» The reactor has been tripped
e AOP 2512, Loss of All Charging and EOP 2526, Reactor Trip Recovery are in progress

Which of the following is the procedurally required action to ensure adequate shutdown margin
while performing the stated procedures?

A. Maintain Tcold above 530°F while charging is restored
B. Initiate Emergency Boration by alternate means
C. Commence cooldown and inject with HPSH

D. Initiate SIAS at 10% pressurizer level



K&A Rating: 022AK3.02 (3.5, 3.8)

K&A Statement: Knowledge of the reasons for the following responses as they apply to the
loss of RCS makeup: Actions contained in SOPs and EOPs for RCPs,
loss of makeup, loss of charging, and abnormal charging

Key Answer: G

Justification (Question 6):

A. Incorrect: Pressurizer level drops due to RCP bleedoff. The plant must be
depressurized to inject.
Plausible: Maintain hot standby avoids positive reactivity due to cooldown

B. Incorrect: There are no available means of boron injection.
Plausible: The applicant may not know this.

C. Correct
D. Incorrect: Sl is not required.
Plausible: Rx trip is required at 10% below programmed level; applicant may

remember the number but not the context.

References: AOP 2512, Loss of All Charging, Rev 001-04 Student Ref: NONE
A-12-01C ppt

Learning Objective:

Question Source: New

Question History: New

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.10

Comments (Question 6):



QUESTION 7

A LOCA has occurred. SRAS has actuated. HPSI Pumps “A” and “C” are running. RCS
pressure is 870 psia with the following HPSI indications:

* HPSI injection is fluctuating between 100 and 200 gpm total flow
* HPSI pump amps are fluctuating

Which of the following is a possible cause of these indications and an action specified IAW
EQPs to address that cause?

A. High RCS pressure is impeding HPSI flow; stop one HPSI pump and establish stable
conditions for the remaining pump.

B. Containment sump suction blockage is occurring; align HPSI suction to the RWST.

C. High RCS pressure is impeding HPSI flow; throttle HPSI and establish stable operating
conditions for the HPSI pumps.

D. Containment sump suction blockage is occurring; stop one HPSI pump for equipment
preservation.



K&A Rating: 025AK2.05 (2.6, 2.6)

K&A Statement: Knowledge of the interrelations between the Loss of RHR System and the

following: Reactor building sump.

K&A Justification: Post event RHR function is HPSI in recirc mode, LPSI shutdown; “RHR

System” is interpreted as the system providing the RHR function using
the containment sump.

Key Answer: B

Justification (Question 7):

A.

Incorrect: Conditions indicate sump strainer clogging. HPSI pumps are at shutoff head at
1280 psig. HPSI flow should be approximately 600 gpm at the given pressure.

Plausible: Procedure addresses high RCS pressure as a possible condition, action is
correct for that condition.

Correct: HPSI flow is significantly lower than expected for current RCS pressure. The
fluctuating low flow and fluctuating amps are consistent with sump clogging. EOP 2540C1
(IC-2), Step 16 Contingency Actions directs operators to align HPSI suction to RWST if
unable to maintain sump recirc (i.e. inadequate recirc flow rate) and if RWST inventory is
available.

Incorrect: Conditions indicate sump strainer clogging and HPSI pump flow should be
greater than 200 gpm at the given pressure.
Plausible: Action is correct for that condition provided in the first part of the distractor.

Incorrect: Action incorrect.
Plausible: Action seems reasonable for a loss of suction issue,

References: EOP 2540C IC-2 Student Ref: NONE

ECCS LP ECC-01-CRev 4

Learning Objective:

Question Source: New

Question History: New

Cognitive Level; Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.10

Comments (Question 7):



QUESTION 8
The plant was operating at 100% when a reactor trip occurred.
Given the following conditions and events:

e 2 charging pumps are operating.

» 3 CEAs failed to insert.

¢ Boric Acid isolation, 2-CH-514, will NOT open.

o Gravity Feed Isolations, 2-CH-508 and 509, will NOT open.

Which ONE of the following statements correctly describes the procedure and required actions
to be taken?

A. Continue EOP-2541 "Appendix 3 - Emergency Boration" and emergency borate from the
RWST.

B. Continue EOP-2525, "Standard Post Trip Actions" to determine if any other problems exist.
Maintain Tavg at or above 500°F.

C. Refer to EOP-2540A, "Functional Recovery of Reactivity Control" and emergency borate
using success path RC-3 (Boration using Sl).

D. Refer to AOP-2558, "Emergency Boration" and emergency borate for at least 2 hours by
opening Boric Acid Fiow Control Valve, 2CH-210Y.



K&A Rating: 029 ATWS 2.1.23 (4.3)

K&A Statement: 2.1.23 Ability to perform specific system and integrated plant procedures

during all modes of plant operation.

Key Answer: A

Justification (Question 8):

A

Correct: EOP 2525 directs the applicant to emergency borate using EOP 2541 appendix 3.
There is no time limit provided under emergency conditions. This boration path uses the
charging pumps for injection

Incorrect: If the candidate thinks that stuck 3 CEAs will not pose a problem as fong as
Tavg remains above 500 F, this answer is plausible. However, EOP 2525 directs the
operator to emergency borate using EOP 2541 appendix 3.

Incorrect: If the candidate thinks that a failure of the CVCS primary emergency boration
flow path is justification for referring to EOP 2540A, they could possibly select this answer.
This is the correct success path if RC-1 (CEA Insertion) and RC-2 (Boration using CVCS)
are not available. This success path uses the SI pumps not the charging pumps. Note that
RC-2 directs the operator to borate using EOP 2541 Appendix 3.

Incorrect: If the candidate thinks that referring to the AOP is permissible under these
circumstances, the flow path will provide boric acid flow to the RCS. The thumb rule
requirement in the AOP is to borate 1.5 hours for each additional CEA stuck beyond 1. In
this case, if the AOP was used, the requirement to borate would be 3 hours not 2 hours.
The applicant would select 2 hours if they used the thumb rule for 3 CEAs stuck out and
neglected to recall that one of the CEAs is already considered stuck out in the safety
analysis.

References: EOP 2525 Student Ref: NONE

Learning Objective:

Question Source: MS2 Bank #54226

Question History: MS2 2005 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.10

Comments (Question 8):



QUESTION 9
A SGTR has occurred in #1 SG concurrent with a loss of off-site power.

Initial cooldown on both RCS loops has been completed and #1 SG has been completely
isolated.

What parameter and value would indicate that the RCS cooldown was too aggressive and that
the loops had become uncoupled?

#1 loop Tc greater than or equal to 5° F lower than #2 loop Tc.
#1 loop Th greater than or equal to 10° F higher than #2 loop Th.

#1 loop delta-P greater than or equal to 5 psi lower than #2 ioop delta-P.

o 0 w o r

#1 SG pressure greater than or equal to 20 psi higher than #2 SG pressure.



K&A Rating: 038 SGTR 2.1.7 (4.4)

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

Key Answer: B

Justification (Question 9):
A. Incorrect: Once #1 SG is completely isolated, #1 loop Tc will remain higher

B. Correct: Uncoupling of the two loops is indicated by failure of Th in the loop with the
isolated steam generator to track Th in the operating loop. Hot leg temperatures differing by
more than 10°F is an indication that the isolated steam generator is limiting RCS cooldown
and depressurization. (2nd note in note biock, EOP-2534, Pg 26 of 67).

C. Incorrect: Natural circ delta-P is ~1/2 # or less in loop #2, can't get 5# less.

D. Incorrect: Isolated SG pressure remains elevated as part of success strategy to minimize
pri-to-sec leakage

References: EOP 2534, Rev 026 Student Ref: NONE
Learning Objective:
Question Source: MS2 Bank #1000045

Question History: MS2 2005 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.5

Comments (Question 9):



QUESTION 10

The plant was operating at 100% power when a steam leak occurred. The crew is taking
actions in EOP 2536, Excess Steam Demand Event, with the following conditions and events in
sequence:

¢ The Reactor was manually tripped

* Main Steam Isolation has actuated

e Safety Injection Actuation Signal has occurred

o Reactor Coolant Pumps have been secured

e Tcold and S/G pressure on Loop 2 are decreasing
much faster than Tcold and S/G pressure on Loop 1

e Auxiliary Feedwater Actuation Signal has NOT actuated

¢ Containment pressure and temperature are increasing

Which of the following actions must be taken on Panel C-05 in accordance with EOP 2536,
Excess Steam Demand Event to prevent feeding the most affected S/G?

A. Place the aux feed isolation air assisted check valve, FW-12B to CLOSE.

B. Place both auxiliary feed OVERRIDE/MAN/START RESET handswitches in PULL-TO-
LOCK.

C. Place both auxiliary feed regulating vaive controllers in MANUAL and CLOSED.

D. Place the aux feed regulating valve, FW-43B, RESET/NORM/OVRD handswitch
momentarily to OVRD.



K&A Rating: EPE £05 Steam Line Rupture-Excessive Heat Transfer, EK2.2 (3.7, 4.2)

K&A Statement: Knowledge of the interrelations between the (Excess Steam Demand)

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

Key Answer: B

Justification (Question10):

A

Incorrect: The air assisted check valves are designed to provide containment isolation in
the event of an accident inside containment. These valves are 6 inch swing checks that will
prevent a reversal of flow. Normal AFW flow will open the valves.

Plausible: EOP Step (EOP-2536, Step 9.1, Pg 12 of 62) directs closing this valve in the
event of a steam line break. Applicant may think that closing this valve will prevent AFW
from reaching the most affected S/G.

Correct: The AFW feed regulating valves will be closed until AFAS is actuated. Placing
these switches in PULL-TO-LOCK prior to AFAS blocks the automatic initiation signal that
opens the AFW FRVs. (AFW-00-C, Pg 19 of 56).

Incorrect: An auto actuation signal will open the AFW feed regulating valves even if the
manual loading stations are in MANUAL and CLOSED.

Plausible: applicant may assume that the valve will not automatically open when in
MANUAL.

Incorrect: The No. 2 S/G AFW FRV's RESET NORM OVRD switch has no function until
an AFAS occurs. Manipulating this switch now will not prevent feeding the most affected
S/G if AFAS occurs after the RESET NORM OVRD was momentarily (spring return to
normal) in OVRD.

Plausible: applicant may think that once overridden, the vaive will not react to an auto
actuation signal until this same switch is taken to RESET.

References: EOP-2536, Step 9 Student Ref: NONE

Learning Objective:

Question Source: Bank Q ID 71648

Question History: MS2 2005 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge:

Comprehensive/Analysis: X

10CFR55: CFR41.7



Comments (Question 10):



QUESTION 11

The plant is operating normally at 100% power when a loss of feedwater occurs. The crew has
entered EOP 2537, Loss of All Feedwater. The only source of feed flow is the "A" Condensate
Pump, which is running. A flowpath has been established from the hotwell to both Steam
Generators (S/Gs). Other than the plant status described below, all other plant systems and
components are operating normally. The following conditions exist:

e #1 S/G wide range level = 123"

s #2 S/G wide range level = 98"

o #1 S/G pressure = 665 psia

e #2 S/G pressure = 650 psia

e RC-402, Power Operated Relief Valve (PORV) is unavailable

¢ S/G depressurization at the maximum controllable rate has been initiated

Regarding Once-Through-Cooling (OTC), which of the following describes the expected action
in accordance with EOP 25377

A. Initiate OTC BEFORE either S/G lowers to 70” wide range.

B. Do NOT initiate OTC, even if both S/Gs are less than 70" wide range, if condensate flow is
greater than 125 gpm to each S/G.

C. Do NOT initiate OTC UNTIL both S/Gs are less than or equal to 70" wide range.

D. Initiate OTC AFTER either S/G lowers to 70” wide range.



K&A Rating: EPE E06 EA 1.3 Loss of Main Feedwater

K&A Statement: Ability to operate and / or monitor the following as they apply to the (Loss

of Feedwater). Desired operating results during abnormal and
emergency situations. (3.2, 4.0)

Key Answer: A

Justification (Question 11):

A

Correct: Once through cooling should be initiated prior to steam generator wide range level
reaching 70 inches if less than two trains of PORVs available.

Incorrect: Adequate RCS Heat Removal is not determined by condensate flow rate.
Plausible: Adequate secondary heat removal is restored by feeding the S/Gs.

Incorrect: With any one S/G <70 inches and level not restoring, OTC should be initiated
but crew should not wait for S/G wide range level to drop below 70 inches because only 1
PORYV frain is available in order to raise the likelihood of success of OTC, it should be
initiated immediately.

Plausible: OTC is not desired if S/G heat sink is available. Logical that one would want to
wait to initiate until both S/Gs lower to 70 inches wide range.

Incorrect: Because 1 PORYV frain is unavailabie, operators should not wait for inadequate
RCS Heat Removal which is determined by at least one S/G < 70 inches and level not
restoring and heat removal via OTC should be established.

Plausible: The procedure directs initiation with one S/G at 70 inches.

References: EOP-2537, Rev 022, NOTE before step 5. Student Ref: NONE

Learning Objective: MB 05960

Question Source: Modified Bank Q ID 56617

Question History: MS2 2002 Audit

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.10

Comments (Question 11):



QUESTION 12

EOP 2530 Station Blackout (SBO) directs operators to perform DC load reduction for Vital
Battery 201A if either of its battery chargers is NOT expected to be restored within __ (1) of
a SBO event and involves de-energizing (2) .

A. (1) 1hour
(2) Inverter 2-INV-1

B. (1) 8hours
(2) Inverter 2-INV-1

C. (1) 1 hour
(2) Inverter 2-INV-3

D. (1) 8hours
(2) Inverter 2-INV-3



K&A Rating: 000055 Station Blackout EA 1.04 (3.5)

K&A Statement: Ability to operate and monitor the following as they apply to a Station

Blackout: Reduction of loads on the battery.

Key Answer: C

Justification (Question 12):

A.

Incorrect: inverter 1 is not de-energized due to the need to keep Vital Instrument Panel
VA-10 energized, even though this vital instrument panel is backed up by an inverter
powered by the turbine battery. (Right time, wrong load)

Plausible: Inverters 1 and 3 are powered off the same vital battery bus.

Incorrect: During a SBO, DC load reduction should occur on the associated bus if either
battery charger cannot be restored within 1 hour of SBO event initiation. Inverter 1 is not

de-energized; see reason in justification above. (Wrong time, wrong load).

Plausible: Common misconception: 8 hours is the SBO coping time which assumes that
DC load reduction occurred within 1 hour of event.

Correct: During a SBO, DC load reduction should occur for vital battery if either of its
battery chargers cannot be restored within 1 hour of SBO event initiation. Inverter 3 is de-
energized. (Right time, right load).

Incorrect: During a SBO, DC Ioad reduction should occur on the associated bus if either
battery charger cannot be restored within 1 hour of SBO event initiation. (Wrong time, right
load).

Plausible: Common misconception: 8 hours is the SBO coping time which assumes that
DC load reduction occurred within 1 hour of event.

References: EOP 2530, Step 12; EOP 2541 Appendix 28 Steps 3 & 4  Student Ref: NONE

Learning Objective: MB 05912

Question Source: New

Question History:

Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:

10CFR55: CFR 41.8

Comments (Question 12):



QUESTION 13

A cooldown is in progress following a sustained loss of offsite power. The PPQ is directed to
cool the pressurizer while maintaining adequate subcooling. The following conditions exist:

- Highest RCS loop average temperature is 445.0°F

- Highest Core Exit Thermocouple temperature is 460.0°F
- Highest RCS cold leg temperature is 430.1°F

- Pressurizer pressure is 900 psia

In accordance with the EOPs, which of the following is the MINIMUM permissible pressure for
the current conditions to maintain adequate subcooling?

622 psia
467 psia

402 psia

o o w >

540 psia



K&A Rating: 000056 Loss of Offsite Power AK1.04 (3.1, 3.2)

K&A Statement: Knowledge of the operational implications of the following concepts as

they apply to Loss of Offsite Power: Definition of saturation conditions,
implication for the systems

Key Answer: A

Justification (Question 13):

A

Correct: Saturation pressure for 430°F which is CET max temp plus 30 degrees of
subcooling.

Incorrect: Distractor: Psat for Tsat of 460°F
Plausible: Applicant could establish a margin from the given CET temperature and forget
about the 30 degrees of subcooling required by EOP 2541 Appendix 2, RCS P/T.

Incorrect: Distractor: Psat for Tsat of 445.0°F

Plausible: Applicant could establish a margin from the RCS average temperature and
forget that during natural circulation, CET is the most accurate and thus preferred indication
of RCS temperature.

Incorrect: Distractor: Psat for Tsat 475°F

Plausible: Applicant could establish a 30 degree subcooling margin from the RCS
average temperature instrument reading, forgetting that during natural circulation, CET is
the most accurate and thus preferred indication of RCS temperature.

References: EOP 2528, Step 10, 11; EOP 2541 Appendix 2 Student Ref: Steam Tables

Learning Objective: MB-05861

Question Source: Bank Question ID 71607

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55; CFR 41.5

Comments (Question 13): The distractors are different in value from the original bank question
but changes do not meet the “modified question” criteria in ES-401.



QUESTION 14

Initial plant conditions:

The plant is operating steady state at 100% power

“C” Charging pump is operating

“A” Charging pump is in standby

“B” Charging pump is in PULL TO LOCK and aligned to Facility 2

Charging Pump Selector Switch, 2HS-4868, is in P1 & P2 position
Pressurizer Level Controllers, LIC-110X and LIC-110Y are in AUTO REMOTE
Pressurizer Level Control HS-110 is selected to Channel "X"

A plant transient condition occurs. The reactor operator observes muitiple alarms and makes
an initial report of the following:

¢ INVERTER INV-1 TROUBLE (C-08) alarm is actuated

s Pressurizer Pressure Indicator PI-102A reads 1500 psia

» Power Range Power Indicator JI-005 reads 0%

With NO operator action, which of the following choices correctly describes status of charging
pumps and letdown flow approximately 10 seconds after the plant transient condition occurs?
A.  ONLY ONE of the charging pumps is running.

Letdown Fiow Instrument FI-202 indicates approximately 40 gpm.

B. ONLY ONE of the charging pumps is running.
Letdown Flow Instrument FI-202 indicates approximately 0 gpm.

C. TWO of the charging pumps are running.
Letdown Flow Instrument FI-202 indicates approximately 28 gpm.

D. TWO of the charging pumps are running.
Letdown Flow Instrument FI-202 indicates approximately 0 gpm.



K&A Rating: 000057 Loss of Vital AC Inst. Bus AA1.02 (3.8, 3.7)

K&A Statement: Ability to operate and / or monitor the following as they apply to the Loss
of Vital AC Instrument Bus: Manual control of PZR level

Key Answer: C

Justification (Question 14):
A. Incorrect: C Charging pump is running but letdown fiow is not at 40 gpm. Letdown flow
is reduced to minimum as a result of the LIC-100X Pressurizer Level Channel X
controller failing low.
Plausible: The applicant may not think letdown flow is affected by the loss of VA-10.

B. Incorrect: C Charging pump is running but letdown flow is not 0 gpm. Letdown flow is
reduced to minimum as a resutlt of the LIC-100X Pressurizer Level Channel X controller
failing low.

Plausibte: Applicant may confuse Loss of VA-10 with the loss of Non Vital instrument
Bus VR-11, which would cause letdown to go to 0 gpm.

C. Correct: Conditions provided are indicative of a loss of VA-10. Both A and C Charging
pumps are running as a result of LIC-100X Pressurizer Level Channel X failing low.
Letdown is reduced to the minimum flow setting of the letdown limiter (28 gpm) as part of
automatic pressurizer level response,

D. Incorrect: Both A and C Charging pumps are running. However letdown flow is
reduced to minimum, not lowered to 0 gpm.
Plausible: Applicant may confuse Loss of VA-10 with the loss of Non Vital Instrument
Bus VR-11, which would cause letdown to go to 0 gpm.

References: AQOP 2504C Rev 003-09 Student Ref: NONE
Learning Objective: MB 05737
Question Source: New

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFRS55: CFR 41.7

Comments (Question 14):



QUESTION 15

Given the foliowing conditions:
e A plant cooldown is in progress in accordance with OP 2207, Plant Cooldown
e The Shutdown Cooling (SDC) system is operating concurrent with Reactor Coolant
Pumps
¢ Aloss of Vital 125 VDC Instrument Panel DV10 has occurred.

Which one of the following will result from the loss of DV107?

A.  “B” RBCCW HX RBCCW outiet temperature will rise (C-06/7, TI-6032)
B. “B” RBCCW HX service water flow will lower (C-06/7, FI-6434)

C. SDC return temperature will lower (C-01, T351Y)
D.

SDC system flow will rise (C-01, FIC-306)



K&A Rating: 058 Loss of DC Power AA1.03 (3.1, 3.3)

K&A Statement: Ability to operate and / or monitor the foliowing as they apply to the Loss

of DC Power: Vital and battery bus components

Key Answer. D

Justification (Question 15):

A. Incorrect: 2-SW-8.1B, “B” RBCCW HX Temperature Contro! Valve (TV6307), fails OPEN.
HX outlet temperature will lower.

Plausible: Valve fails on loss of DV-10 but open, not closed.

B. Incorrect: 2-RB-13.1A, “A” SDC HX RBCCW Outlet isolation (HV6050), fails OPEN. HX
outlet flow will rise.

Plausible: Valve fails on loss of DV-10 but open, not closed.

C. Incorrect: 2-SI-657 SDC HX Flow Control Valve fails CLOSED. SDC system goes to
minimum flow through the SDC heat exchangers because 657 fails closed but maximum
total SDC flow because 306 fails open. SDC return temperature will rise due to lack of HX
cooling and increased HX bypass flow.

Plausible: Valve fails on loss of DV-10 but closed, not open.
D. Correct: 2-SI-306, SDC Total Flow Control Valve fails OPEN. Total SDC flow will rise.
References:  AOP 2506A Rev 002-05 Student Ref: NONE

Learning Objective: MB 05727

Question Source: Modified Bank ID 71660

Question History:

Cognitive Level: Memory/Fundamental Knowledge:

Comprehensive/Analysis: X

10CFR55: CFR 41.7

Comments (Question 15):



QUESTION 16

The plant was in MODE 1 at 100% power when a Loss of Normal Power and a Loss of Coolant
Accident occurred. The reactor tripped and SIAS, EBFAS and CIAS actuated. The crew entered
EOP 2532 Loss of Coolant Accident.

One hour later, while performing a cooldown, the following occurs:
e DIESEL GEN 12U TROUBLE annunciator actuates on C-08
e PEO reports the SERVICE WATER FLOW LOW alarm actuated on “A” Diesel Generator
Alarm Panel C-38 and also reports diese! service water flow is < 1 gpm and steady
o Offsite power has NOT been restored

Assuming service water cannot be restored, IAW the SERVICE WATER FLOW LOW alarm
response procedure, the diesel must be tripped within minute(s).

10



K&A Rating: 000062 Loss of Nuclear Service Water AA2.06 (2.8/3.1)

K&A Statement: AA2.06 Ability to determine and interpret the following as they apply to

the Loss of Nuclear Service Water (SWS): The length of time after the
loss of SWS flow to a component before that component may be
damaged.

Key Answer: Cc

Justification (Question 16):

A. Incorrect: The ARP directs action within 3 minutes, not 10 minutes.

Plausible: 10 minutes is a frequently used time limit. Example: LPSI motor starting duty
limit of 10 minutes running between subsequent starts.

B. Incorrect: The ARP directs action within 3 minutes, not 5 minutes.

Plausible: 5 minutes is a frequently used time limit. Example: AOP-2564 Loss of
RBCCW RCP trip criterion — loss of RBCCW for >5 minutes.

C. Correct: The ARP states, “IF all service water flow is lost and flow cannot be established
within 3 minutes, manually TRIP diesel water temperature will rise as a result of the loss of
service water flow.

D. Incorrect: The ARP directs action within 3 minutes, not 1 minute
Plausible: 1 minute is a plausible time limit value. 1t would be reasonable to assume the
vendor would not recommend running the diesel generator fully loaded for more than a
minute with no service water.

References: SWS-00-C Rev 7 Change 1, Student Ref: NONE

EDG-000-C Rev 7, Change 6 p.93, ARP 2591A-004 Rev 001-04,
ARP 2591A-009 Rev 001-05, ARP 2591A-035 Rev 001-01

Learning Objective: MB-02449

Question Source: NEW

Question History:

Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:

10CFR5S: CFR 435

Comments (Question 16):



QUESTION 17

Which of the following choices indicates a manual reactor trip is required per AOP-2563, Loss of
Instrument Air, during a loss of Instrument Air at 100% power?

A. Letdown is isolated. VCT levelis 69%.
B. instrument Air header pressure is 84 psig and lowering.
C. Containment Instrument Air Isolation Valve 1A-27.1 goes closed and will not re-open.

D. FRV position is constant. SG#1 level is 54% and lowering. SG#2 level is 71% and rising. v



K&A Rating: 065 Loss of instrument Air AK3.03 (2.9, 3.4)

K&A Statement : Knowledge of the reasons for the following responses as they apply to the

Loss of Instrument Air: Knowing effects on plant operation of isolating
certain equipment from instrument air

Key Answer: D

Justification (Question 17):

A.

Incorrect: With letdown isolated, plant operation may continue and operators will control
pressurizer level using charging pumps.

Plausible: During a loss of Instrument Air, VCT level will lower. At VCT level <70%
operator action is required to switch charging suction to the RWST.

Incorrect: Reactor Trip criteria are met when Instrument air header pressure is 80 psig
or less.

Plausible: Applicant could think that trip criteria is met when Instrument Air pressure is
<85 psig. If instrument air header pressure falls below 85 psig, station air valves, SA10.1
and SA-11.1 automatically open and close respectively.

Incorrect: Plant operation may continue with instrument air to containment isolated
because all safety related equipment that uses instrument air will fail in the safety
position.

Plausible: Applicant may believe that if instrument air is isolated to containment then
many safety related valves cannot function.

Correct: Per the AOP discussion section, “the reactor is tripped immediately when 1A
pressure lowers to the point where control of important systems is questionable. This
may be indicated by system response or...”. AOP Step 6.4 directs manually tripping the
reactor if SG levels cannot be maintained between 55%-75%. Given conditions are
indicative of the Feedwater Regulating Valves failing AS-IS on a loss of instrument air.
Although OP-2385 provides direction for SGFP speed adjustment to control level, the
divergent level trends of the SGs preclude effective level control with SGFP speed.
Speed adjustment in either direction would adversely impact level in one or the other
SG.

References: AOP 2563, Rev 009-07 Step 6.4 Student Ref: None

OP-2385, Rev 010-08

Learning Objective: MB-05702

Question Source: Bank Question ID 71785

Question History:

Cognitive Level: Memory/Fundamental Knowledge:

Comprehensive/Analysis: X



10CFR55: CFR 41.5, 41.10

Comments (Question 17):



QUESTION 18

The Control Room is notified by CONVEX of degrading voltage condition. The crew has
entered AOP 2580 Degraded Voltage and is carrying out actions. The Unit Supervisor directs
the BOP operator to raise MVARs. While the BOP is raising MVARs, the MAXIMUM
EXCITATION LIMIT annunciator alarms on C-06/7. The operator stops raising MVARs and
reports the alarm to the Unit Supervisor.

Assuming NO further operator action, which of the following correctly describes a potential or
actual consequence?

A. Generator power factor (PF) could become leading which is a prohibited condition and
could result in generator damage.

B. The VOLTAGE REG RECTIFIER OVERCURRENT alarm will actuate and the red light
above CS-43, AC/DC REG TRANS, will be illuminated.

C. Engineered Safety Function (ESF) components could be damaged as a result of high motor
winding temperatures.

D. The EXCITER FIELD BREAKER TRIP alarm will actuate and the turbine will trip on a loss
of generator excitation.



K&A Rating: 000077 Generator Voltage & Electric Grid Disturbances AK2.02 (3.1, 3.3)

K&A Statement: AK2.02 Knowiedge of the interrelations between Generator Voltage and

Electric Grid Disturbances and the following: Breakers, relays

Key Answer: D

Justification (Question 18):

A

Incorrect: Raising MVARSs on the unit causes the generator to become more lagging not
leading.

Plausible: Applicant could confuse leading and lagging power factors. There is a caution
statement in OP 2204 Attachment 16 Generator Voltage Adjustment that warns against
operation with a lagging power factor, CONVEX QI 6913 does not permit operating with
reduced field current at a leading power factor (VARS in).

Incorrect: The voltage reg rectifier overcurrent could possibly actuate under maximum
excitation conditions. However, actuation of the alarm would cause the voltage regulator to
swap to manual, illuminating the green light above the control switch.

Plausible: Applicant could conclude that raising excitation will actuate the alarm and
recognize the red indicator is normally lit and could conclude the alarm response requires
operator manual action to shift the regulator to manual.

Incorrect: ESF components are at risk of winding damage due to high current as a result
of the degraded grid voltage and NOT raising MVARSs on the unit.

Plausible: Applicant could remember that the purpose of this AOP is to protect ESF
components from damage due to high current.

Correct: IF excitation voltage is not reduced below the annunciator setpoint within 10
seconds, the exciter field breaker trips. A turbine trip occurs due to the loss of excitation.

References: AOP 2580 Rev 003-05, Step 3.9b, OP-2204 Att.16 Rev 025-06, ARP 2590E-223,
Rev 00-01, ARP 2590E-218 Rev 00-0

Student Ref: None

Learning Objective: MB 05532

Question Source: NEW

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.4, 41.5, 41.7, 41.10

Comments (Question 18):



QUESTION 19

Reactor power was lowered to 55% with Group 7 CEAs inserted to 155 steps for repairs to a
Steam Generator Feed Pump.

Following repairs, a power escalation is in progress and the PPO begins to withdraw Group 7
CEAs in MANUAL SEQUENTIAL to raise power. The PPO releases the CEA Control Switch to
respond to an expected alarm on Panel C-01. The PPO quickly depresses the CEDS "OFF"
button, but NOT hard enough to actuate the contact. The PPO neglects to verify the CEDS
"OFF" light lit. The withdraw contact on the control switch did NOT open when the switch was
released. Group 7 CEAs continue to withdraw.

Assuming all systems respond to this event as designed and there is NO operator action, which
of the following is a sequence of control room indications that will occur during this event?

A. RPS PRE TRIP alarm (C-04, AA-7)
High Linear Power pre-trips on RPS Channels A thru D
NIS HI PWR TRIP CH A, B, C, D alarms (C-04, CA-4/CB-4/DA-4/DB-4)
The reactor trips

B. RPS PRE TRIP alarm (C-04, AA-7)
High Linear Power pre-trips on RPS Channels A thru D
CEA WITHDRAW PROHIBIT alarm (C-04, AA-15)
Group 7 CEAs stop moving

C. RPS PRE TRIP alarm (C-04, AA-7)
High Pressurizer Pressure pre-trips on RPS Channels A thru D
CEA WITHDRAW PROHIBIT alarm (C-04, AA-15)
Group 7 CEAs stop moving

D. RPS PRE TRIP alarm (C-04, AA-7)
Thermal Margin / Low Pressure pre-trips on RPS Channels A thru D
TM-LP TRIP CH A, B, C, D alarms (C-04, CA-3/CB-3/DA-3/DB-3)
The reactor trips



K&A Rating: 000001 Continuous Rod Withdrawal Generic 2.4.46 (4.2, 4.2)

K&A Statement: Ability to verify that the alarms are consistent with the plant conditions.

Key Answer. B

Justification (Question 19):

A.

Incorrect: A CEA Withdrawal Prohibit (CWP) would stop CEA withdraw once 2 of 4 High
Power pre-trips are received. A CWP would prevent further CEA withdraw and prevent a
reactor trip by limiting the contribution of the CEAs to the power increase.

Plausible: Applicant may believe that this event would cause a reactor trip on High Linear
Power which shows protection during a continuous rod withdraw casualty.

Correct: RPS also causes a signal in the CEDS logic that prohibits further CEA withdrawal
if 2/4 pre trips from TM/LP or High Power are received. This CEA Withdrawal Prohibit
(CWP) signal tries to prevent a reactor trip by limiting the contribution of the CEAs
withdrawal to a power increase.

Incorrect: Hi Pressurizer Pressure pre-trips do not trigger a CWP.
Plausible: Applicant may think that 2/4 High Pressurizer Pressure pre-trips trigger a CWP.

incorrect: CEA motion would stop on 2/4 TM/LP pre-trips which trigger a CWP.
Plausible: Applicant may believe that this event would cause a reactor trip TM/LP which
shows protection during a continuous rod withdraw casualty.

References: ARP 2590C Rev 005-01, OP2302A Rev 018-03 Attachment 5, OP2204 Rev 025~
06 Att 14, CED-01-C LP R5CO
Student Ref:

Learning Objective: MB 02263

~Question Source: New

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFRS55: CFR 41.10

Comments (Question 19):



QUESTION 20

The unit is in MODE 1 with all rods out when CEA #39, a Group 7 CEA, falis into the core 10
steps and stops. CEA #39 will NOT move in response to motion demand signals. There are
NO identified problems with CED or CEA position indication systems.

The crew has entered AOP 2556 CEA Malfunctions and has commenced a rapid down power in
accordance with AOP 2575 Rapid Downpower. During the downpower, at 82% reactor power,
a Local Power Density (LPD) pre-trip comes in on Channel B.

How should the crew proceed?

A. Continue the rapid downpower and trip the reactor when power is <30%.

B. Insert CEAs to maintain Axial Shape Index (ASI) within 0.05 axial shape units of
Equilibrium Shape Index (ESI).

C. Trip the reactor from the current power level and perform SPTAs.

D. Continue the rapid downpower to be in MODE 3 within 6 hours from the time that CEA #39
became stuck.



K&A Rating: 000005 inoperable/Stuck Control Rod AK1.01 (3.1, 3.8)

K&A Statement: Knowledge of the operational implications of the following concepts as

they apply to Inoperable / Stuck Control Rod: Axial power imbalance

Key Answer: C

Justification (Question 20):

A.

Incorrect: Because there is a LPD pre-trip on Channel C, AOP 2556 directs tripping the
reactor immediately and not waiting for an automatic RPS trip as a resuit of ASI
becoming more or less negative.

Plausible: Step 8.7 of AOP 2556 for an Untrippable CEA directs to trip the reactor at
less than 30% power. If the LPD pre-trip had not occurred, this would be the correct
course of action.

Incorrect: CEA group 7 may be used for ASI control only if all group 7 CEAs are
available for insertion. CEA#39 is a Group 7 CEA and it is stuck, thus NOT available for
insertion. ‘

Plausible: ASI| control is normally performed using Group 7 CEAs and according to
0OP2393 Core Power Distribution Monitoring and Control, For power transients or plant
conditions that deviate from the reactivity plan, MAINTAIN ASI as follows (not to interfere
with event mitigation): ASI shall be controlled within 0.056 axial shape index units of the
ESI or within the COLR limits, whichever is more limiting.

Correct: Step 8.5 of AOP 2556 directs immediately tripping the reactor and performing
SPTAs if one or more Local Power Density pre-trip alarm actuates.

Incorrect: Because there is a LPD pre-trip on Channel C, AOP 2556 directs tripping the
reactor immediately.

Plausible: Performing a rapid downpower to Mode 3 within 6 hours is the initial
direction in AOP 2556 Section for Untrippabie CEA.

References: AOP 2556 Rev 016-10 Steps 8.2, 8.5, 8.7, OP 2393 Rev 15-0, Step 4.1.9
Student Ref: None

Learning Objective:

Question Source; NEW

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.8, 41.10

Comments (Question 20):



QUESTION 21

The piant is in MODE 2 and a reactor startup is in progress. Shutdown Banks A and B, and
Regulating Groups 1, 2, and 3 CEAs are fully withdrawn. Group 4 CEAs are at 90 steps
withdrawn when the Channel “A” Wide Range Nuclear Instrument (WRN}) suddenly fails high.

Which of the following describes expected effects of the failure?

A. Channel “A” WRNI is NOT OPERABLE.
Startup may continue as long as all other WRNIs are OPERABLE.
CEAs will respond to inward and outward motion demand.

B. High Linear Power and TM/LP pre-trips and trips occur on RPS Channel “A.”
The SG Low Pressure trip is NOT automatically enabled.
CEAs will NOT respond to inward and outward motion demand.

C. High Linear Power pre-trip and trip occur on RPS Channel “A”.
The TM/LP trip is automatically enabled.
CEAs will respond to inward and outward motion demand.

D. Multiple Regulating Group Power Dependent Insertion Limit alarms actuate on C-04.
A Continuous Motion Inhibit (CMI) occurs.
CEAs will NOT respond to inward and outward motion demand.



K&A Rating: 000032 Loss of Source Range NI AK3.01 (3.2, 3.6)

K&A Statement: Knowledge of the reasons for the following responses as they apply to the

Loss of Source Range Nuclear instrumentation: Startup termination on
source-range loss

Key Answer: D

Justification (Question 21):

A

Incorrect: Startup cannot continue in the current state because CEAs will not move
because the Channel “A” Level 2 bistable tripped. This bistable enables the CEAPDS PDIL
Continuous Motion Inhibit. A CMI occurs because several groups of CEAs are below their
Transient insertion Limit.

Plausible: Technical Specification 3.3.1 Reactor Protection Instrumentation requires 3
Power Level Hi channel functional units to be operable in Modes 1, 2 and 3.

Incorrect: SG low pressure trip is automatically enabled above 800 psia SG pressure.
Plausible: Channel “A” TM/LP and Hi Linear Power trips occur. Applicant may not
remember that the PDIL CMI is enabled when any WRNI level 2 bistable trips at 10E-4%
power.

Incorrect: CEA motion is affected because a CMI occurs due 1o Regulating Group CEAs
not above the Transient insertion Limit.

Plausible: A Hi Linear Power trip on Channel “A” occurs and the TM/LP trip is enabled.
Applicant may recognize these two facts but not remember that all 4 WRNI channel Level 2
bistables must be below their respective reset point for the CEAPDS PDIL CMI to be
bypassed. If 1 out of 4 Level 2 bistables is tripped, the CEAPDS PDIL CMl is enabled.

Correct: A WRNI channel failing high or de-energizing at low power would automatically
remove the block on the CEAPDS PDIL and PPDIL. The existing low height of the CEA
groups activates an erroneous CMI. The CEAPDS PDIL CMI is enabled when the “LVL 2”
bistable is tripped at > 10E-4% power. All 4 WRNI channel “LVL 2” bistables must be
below their respective reset point for the CEAPDS PDIL CMI to be bypassed. The level 2
bistable is tripped on Channel “A” due to WRNI Channel “A” failing high. If the lowest CEA
in a group is within 9 steps of the Technical Specification Transient Insertion Limit for the
existing power level, a Pre-Power Dependent Insertion Limit (PPDIL) alarm will actuate. If
the CEA inserts 5 steps further, such that it is 4 steps above the Transient Insertnon Limit,
the PDIL alarm will actuate and a CMI on all 61 CEAs will occur.

References: Unit 2 Technical Specifications, CED-01-C LP R5CO0
Student Ref: None

Learning Objective:

Question Source: NEW

Question History:



Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.5,41.10

Comments (Question 21):



QUESTION 22

During a core to core movement of a once used fuel bundle, the bundle is dropped and is lying
across the remaining fuel bundles. There is NO indication of any broken or damaged fuel pins.
Containment purge is in operation with both personnel access doors open. Health Physics has
been notified to coordinate a containment evacuation and the containment evacuation alarm
has been sounded.

Which of the following is required per AOP 2577, Fuel Handling Accident?

A. The containment purge valves will remain open to provide a path for any potential
radioactive release and one containment access door will remain open to allow for recovery
of the dropped bundle.

B. After all personnel have been evacuated from containment, the personnel access doors will
be closed and the containment purge valves will remain open until a containment
ventilation high radiation signal is processed.

C. Atleast one personnel access door will remain closed during the evacuation of containment
and the containment purge valves will be closed only after a valid containment radiation
monitor alarm is received.

D. The personnel access doors will be closed after all personnel have been evacuated and the
containment purge valves will be closed to contain any potential radioactive release.



K&A Rating: 000036 (BW/A08) Fuel Handling Accident (3.2, 3.6)

K&A Statement: AK3.03 Knowledge of the reasons for the following responses as they

apply to the Fuel Handling Incidents: Guidance contained in EOP for fuel
handling incident

Key Answer: D

Justification (Question 22):

A.

Incorrect: AOP 2577 requires the containment purge valves to be closed and the
personnel access doors to be closed when all personnel have been evacuated. The
personnel access doors will be opened, one at a time, for personnel entry to recover the
dropped bundle

Plausible: AOP 2577 directs operators to develop a plan for the recovery of the fuel bundle
which would require a containment access door to be opened.

Incorrect: While it is true that the purge valves will close when a containment ventilation
high radiation signal is processed, the purge valves must be closed at the onset of a fuel
handling accident, per AOP 2577.

Plausible: Purge valves will close on a containment ventifation high radiation signal.

Incorrect: Both personne! air lock doors will be open until all personnel are evacuated.
Additionally, the containment purge valves must be closed at the onset of a fuel handling
accident, per AOP 2577,

Plausible: Both containment doors need fo be shut after all personnel have evacuated
containment. Examinee may think it would be more conservative to only use one door for
evacuation. Purge valves will close on a containment ventilation high radiation signal.

Correct: Containment closure will be established after all personnel are evacuated from
containment. Containment purge valves are closed.

References: AOP 2557 Rev 008-04 Steps 3.4, 3.5
Student Ref: None

Learning Objective: MB 05552

Question Source: Bank ID # 1100014

Question History: 2002 ILT Audit Exam

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR5S: CFR 41.5, 41.10

Comments (Question 22):



QUESTION 23

Given the following conditions:
e Reactor is operating at 100% in the month of April
» Circ Water Pump “A” has just tripped due to high traveling screen AP
» The three remaining circ water pumps are operating normally

What will be correctly completes the statement to describe the effect on main generator output?

Main generator output will be

zero, because a manual reactor trip would have been required
stable greater than zero, but reduced due to degraded condensing ability
continuously reducing, but restored when the waterbox crosstie is opened

unchanged, because the three remaining pumps are sufficient to maintain load

o o0 w »



K&A Rating: 051 AK1.01 (2.4)

K&A Statement: Knowledge of the operational implications of the following concepts as
they apply to Loss of Condenser Vacuum: Relationship of condenser
vacuum to circulating water, flow rate, and temperature.

Key Answer: B

Justification (Question 23):
A. Incorrect: Trip required if two pumps lost in one waterbox
Plausible: Loss of one pump degrades the plant

B. Correct: Three pumps are enough to maintain vacuum above a trip threshold, but a
reduction in circ water flow means loss of thermal efficiency.

C. Incorrect: Reduced flow = increased AT and outlet temp, which = reduced efficiency.
Plausible: Opening the crosstie will increase available heat transfer surface.

D. Incorrect: Three pumps are sufficient for operation but thermal efficiency will be degraded.
Plausible: Three pumps can handle full power

Note: Lesson Plans/ AOPs do not explicitly discuss the issue of reduced efficiency. They do
discuss loss of load as an indicator of foss of flow.

References: AOQOP 2517 Circ Water Malfunction Student Ref: NONE
AOP 2574 Loss Cond Vacuum

Learning Objective:

Question Source: New

Question History: New

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.5

Comments (Question 23):



QUESTION 24
The following conditions exist:

¢ The plantis in MODE 5
¢ A Containment Purge is in progress

» RM-8262B and RM-8123B (Containment Gaseous Radiation Monitor) alarm setpoint is
70E4

¢ RM-8262B is currently reading 7.5 E 4
¢ RM-8123B is currently reading 6.8 E 4
» NO alarms attributable to any Containment Radiation Monitoring are present.

What action must you take in response to the report?
A. Determine the cause of the gaseous activity increase.
B. Request chemistry sample Containment atmosphere.
C. Ensure Purge Supply Fan, F-23, automatically stops.

D. Close or verify closed the purge isolation valves.



K&A Rating: 000061 ARM System Alarms (3.6)

K&A Statement: AA1.01 Ability to operate and/or monitor the following as they apply to the
Area Radiation Monitoring (ARM) System Alarms: Automatic actuation.

Key Answer. D
Justification (Question 24):
A. Incorrect: The cause or legitimacy of the high rad. reading should occur after action to

isolate.

B. Incorrect: The cause or legitimacy of the high rad. reading should occur after action to
isolate.

C. Incorrect: F-23 does not auto trip.
D. Correct: OP-2314B and T.S. 3.3.4 (CTMT Purge Valve Isolation Signal) Rad. reading
above setpoint should be believed until proven wrong. Therefore, manually perform
Purge isolation as ESAS should have.
References: 0OP-2314B Student Ref: NONE
Learning Objective: NA
Question Source: Bank 54733

Question History: 2000 MS2 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge: X
Comprehensive/Analysis:

10CFR55: CFR41.7

Comments (Question 24):



QUESTION 25
Unit 2 has experienced a LOCA and Containment pressure is 10 psig.

o FAC 2 CIAS failed to actuate
o FAC 2 CIAS operated valves did NOT close

- Which ONE of the following would indicate that containment integrity is lost and the design
feature that should have prevented this condition?

A. CH-515 Reactor Coolant Letdown Valve is open.
FAC 1 SIAS should have closed CH-515.

B. P-33-B Containment Drain Sump Pump is running with SSP-16.1 Containment Sump Drain
Isolation Valve open.
FAC 1 CIAS should have closed SSP-16.1.

C. CH-516 Reactor Coolant Letdown Valve is open.
FAC 1 CIAS should have closed CH-516.

D. P-33-B Containment Drain Sump Pump is running with SSP-16.2 Containment Sump Drain
Isolation Valve open.
FAC 1 SIAS should have closed SSP-16.2.



K&A Rating: 069 (W/E14) Loss of CTMT Integrity

K&A Statement: AA2.02 Ability to determine and interpret the following as they apply to
the Loss of Containment integrity: Verification of automatic and manual
means of restoring integrity

Key Answer: A

Justification (Question 25):

A. Correct: CH-515 Letdown Loop Isolation Valve, closed by FAC 1 SIAS, is in series with
Inboard Containment Letdown Isolation CH-516 and Outboard Containment Letdown
Isolation CH-089. Both CH-516 and CH-089 receive FAC 2 CIAS to close. CH-515
therefore provides the redundant FAC 1 containment isolation function for the letdown
line penetration.

B. Incorrect: FAC 1 CIAS, not FAC 1 SIAS, should have closed SSP-16.2.
Plausible: Pumping down the containment sump during a LOCA is a loss of
containment integrity. Examinee may think FAC 1 SIAS closes SSP-16.2.

C. Incorrect: CH-515, not CH-516, will close on FAC 1 SIAS as the redundant
containment isolation to CH-516 and CH-089 isolation valves. Also, the isolation signal
for CH-516 is FAC 2 CIAS.

Plausiblie: Examinee may think CH-516 is the redundant containment isolation for this
penetration and that it receives a FAC 1 CIAS.

D. Incorrect: FAC 2 CIAS, not FAC 1 CIAS, shouid have closed SSP-16.1 and tripped P-
33-B.
Plausibie: Pumping down the containment sump during a LOCA is a loss of
containment integrity. Applicant may think that SSP-16.1 should be closed by FAC 1
CIAS.

References: LP ESA-01-C.R3C6, TRM Table 3.6-1 Student Ref: NONE

Learning Objective: MB 02468

Question Source: New

Question History: None

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.3

Comments (Question 25):



QUESTION 26

Given the following conditions:

e A LOCA has occurred.
e Both HPSI pumps have failed after a few minutes of injection.
e RCS pressure is approximately 800 psig.
* Subcooling is 0°F.
e The crew has entered EOP2540 and is implementing IC2.
Which ONE of the following actions is required?
A. Stop LPSI pumps for equipment preservation.
B. Depressurize for LPSI injection; cooldown with SGs and use normal pressurizer spray.

C. Restart a RCP to enhance SG cooling.

D. Depressurize for LPSI injection; cooldown with SGs and use PORVSs.



K&A Rating: 000074EK2.05 (3.9)

K&A Statement: Knowledge of the interrelations between Inadequate Core Cooling and
the following: LPI pumps.

Key Answer: D

Justification (Question 26):

A. Incorrect: A LOCA means injection is needed.
Plausible: LPS| pumps are shut off above 360# if injection flow is adequate, which it
won’t be with no HPSI. The intent of LPSI shutdown is to prevent damaging the LPSI
pumps as a result of extended operation without adequate flow through the pump.

B. Incorrect: IC2 says depressurize the RCS, but spray won't do it with no RCPs.
Plausible: 1C2 does call for depress for adequate ECCS flow, main/aux spray options.

C. Incorrect: Not a procedural action
Plausible: Would enhance SG cooling.

D. Correct: PORVs and “control RCS heat removal” are the only workable actions. SG
steaming would seem to be the only means of “control heat removal”.

FromiC2:
Depressurize the RCS
* 3. IF high RCS pressure is preventing
adequate safety injection flow, DEPRESSURIZE the RCS by
performing ANY of the following:
a. CONTROL RCS heat removal.
b. CONTROL pressurizer heaters
and main or auxiliary pressurizer spray.
c. |F HPS] throttle/stop criteria are met,
PERFORM ANY of the following:
*+ CONTROL charging and letdown.
«  THROTTLE HPSI flow.
d. OPERATE the PORVs.

References: EOP 2540 1C2
EOP Technical Guide for EOP 2540C1, Functional Recovery of IC

Learning Objective:
Question Source: New
Question History: New

Cognitive Level: Memory/Fundamental Knowledge:



Comprehensive/Analysis:
10CFR55: CFR 41.10

Comments (Question 26):



QUESTION 27

The unit is operating normally at 100% power.

During the initiation of the surveillance to force Pressurizer sprays, a malfunction occurs causing
RC-100E, Loop 1 Spray Valve, to stick open.

The plant is manually tripped due to lowering RCS pressure. During the performance of EOP
2525, Standard Post Trip Actions, all 4 RCPs were tripped to stop the pressure reduction.

EOP 2525, Standard Post Trip Actions, are completed and the following conditions are noted:

e Both SGs are at 12% level and lowering

» Both SGs are at 885 psia and lowering

» Pressurizer level is 22% and lowering with only the "A" charging pump running
e Thotis 556°F and lowering

* Tcold is 530°F and lowering

e The highest CET is 570°F degrees

e Pressurizer pressure is 1850 psia and lowering

o All equipment is operating as expected

Which ONE of the following describes the action required by EOP 2528, Loss of Offsite
Power/Loss of Forced Circulation, to respond to the loss of forced circulation?

A. Start both motor driven auxiliary feedwater pumps to restore SG level to between
10% and 80%.

B. Place HIC-4165, Steam Dump Tavg Controller, in MANUAL and closed to stabilize Tc
below 535°F.

C. Realign "B" charging pump to FAC 2 and restore Pressurizer level to between
35% and 70%.

D. Place atmospheric steam dumps in MANUAL and throttie to maintain RCS Tave between
530°F and 535°F.



K&A Rating: CE A13 Natural Circ: AK2.1 (3.0)

K&A Statement: Knowledge of the interrelations between Natural Circulation Operations
and the following: Components, and functions of control and safety
systems, including instrumentation signals, interlocks, failure modes and
automatic and manual features.

Key Answer; B

Justification (Question 27):

A. Incorrect: because S/G level is NOT a criteria for checking natural circulation flow. This is
credible because the procedure requires S/G level to be between 40 and 70%, but this is
for RCS heat removal, NOT for natural circulation flow verification

B. Correct: Per EOP 2528, Loss of Offsite Power/Loss of Forced Circulation, one of the steps
listed under the heading of "Check Single Phase Natural Circulation” is to ensure that HIC-
4165, Steam Dump Tavg Controller is in MANUAL and closed when NO RCPs are
operating.

C. Incorrect: because there is NO procedural requirement to check Pressurizer level for
natural circulation flow. This is credible because older revisions of this procedure required
pressure level and 35 to 70% is the normal range of Pressurizer level

D. Incorrect: incorrect because lowering Tave is NOT required to verify natural circulation
flow. This is credible because older revisions of the procedure required Tave to be

maintained between 530-535°F; NOT for natural circulation flow, but for RCS heat removal.
The procedure now requires Tc to be maintained less than 535 degrees F

References: EOP 2528 Student Ref: None
Learning Objective: NA
Question Source: Bank # 1000101

Question History: 2002 MS2 NRC Exam

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.10

Comments (Question 27):



QUESTION 28

At T = 0 seconds:
¢ The reactor is operating at 100% power
o RBCCW is in a normal alignment using ‘A’ and ‘C’ pumps and heat exchangers
e ‘B’RBCCW pump is not aligned mechanically to either facility
o Bus 24E is aligned to Bus 24C

At T = 3 seconds
¢ Afault on Bus 24A results in the loss of Bus 24A

At T=10 seconds:
o EDG 15G-12U closes onto its respective bus

Which ONE of the following describes
(1) the operating status at T=15 seconds of the ‘A’ and ‘C’ RBCCW Pumps and
(2) required action regarding aligning and starting the ‘B”RBCCW Pump, if any?

A. (1) ‘A’ running, ‘C’ running
(2) No action required

B. (1) ‘A’running, ‘C’ NOT running
(2) Align and Start ‘B’

C. (1) ‘A’NOT running, ‘C’ running
(2) No action required

D. (1) ‘A’ NOT running, ‘C’ running
(2) Align and Start ‘B’



K&A Rating: 003 K2.02 (2.5)

K&A Statement: Knowledge of bus power supplies to the following: CCW pumps.

Key Answer: C

Justification (Question 28):

A

Incorrect: ‘A’ RBCCW is not running at this time. At T=18 seconds (8 seconds after the
EDG powers Bus 24C), ‘A’ RBCCW will be sequenced onto the bus and restarted.
Plausible if candidate does not recall when RBCCW pumps are sequenced onto the bus.

Incorrect; ‘A’ RBCCW has lost power. Plausible if candidate does not recall power supply
to ‘A’ RBCCW. Aligning and starting ‘B’ RBCCW pump is not required in this situation.

Correct: Due to loss of the 24C Bus, the ‘A’ RBCCW pump has initially stopped. The
EDG has loaded onto its bus. Due to load sequencing, the ‘A’ RBCCW pump is restarted
at T=18 seconds (8 seconds after the EDG powers Bus 24C). Thus at T=15 seconds, A
RBCCW is not running but will be at T=18 seconds; no need to align and start the ‘B’
RBCCW pump.

Incorrect: Due to loss of the 24C bus, the 'A’ RBCCW pump has initially stopped. The
EDG has loaded onto its bus. Due to load sequencing, the ‘A’ RBCCW pump is started 8
seconds after the EDG loads the bus. Thus at T=15 seconds, A RBCCW is not running but
will be at T=18 seconds; no need to align and start the ‘B’ RBCCW pump. Plausible if
candidate does not recall when RBCCW pumps are sequenced onto the bus.

References: RBC-00-C, Rev. 7/1

Learning Objective: MB3015d, MB3005a

Question Source: New

Question History: New

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.7

Comments (Question 28);



QUESTION 29

With the unit operating at 100% power the following occurs:
» "B" SGFP frips during surveillance testing
o The reactor automatically trips on steam generator low level
o Bus 25B fails to transfer to the RSST

Select the choice below that describes the status, 30 seconds after the reactor trip, of the
following “B” and “D” Reactor Coolant Pump componénts:

(1) 6.9kV motor supply breakers

(2) bearing lift oil pumps

A. (1) closed

(2) NOT running
B. (1) closed

(2) running
C. (1) open

(2) NOT running

D. (1) open
(2) running



K&A Rating: 003 Reactor Coolant Pump (RCPS) A3.05 (2.7)

K&A Statement: Ability to monitor automatic operation of the RCPs, including: RCP lube
oil and bearing lift pumps.

Key Answer: A

Justification (Question 29):
A. Correct: RCP Breakers do not trip on UV. If the RCP breaker doesn't open, the lift oil
pump will not auto start.

B. Incorrect: RCP Breakers will be closed however second part is wrong, lift oil pump will not
be running.

C. Incorrect: RCP Breakers will be closed and therefore is incorrect.
D. Incorrect: RCP Breakers will be ciosed and therefore is incorrect.
References: NA Student Reference: None

Leaming Objective: MB03042

Question Source: MS2 Bank #78260

Question History: None

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.7

Comments (Question 29):



QUESTION 30

The unit is at 100% power with "A" Charging Pump operating and Letdown Flow Controller
LIC-110 in AUTO.

The LETDOWN FLOW HI alarm actuates on C-02/03.

Which of the following describes actions the operator would {ake per ARP, AND what is the
basis for the action?

A. Actions: Verify Letdown flow is high, check RCS temperature not changing, verify
Pressurizer level, pltace Letdown flow control "LIC-110" in Manual, and stabilize Pressurizer
level.

Basis: To prevent overheating resin in CVCS lon Exchangers.

B. Actions: Verify Letdown flow is high, check RCS temperature not changing, verify
Pressurizer level, place Letdown flow control "LIC-110" in Manual, and stabilize Pressurizer
level.

Basis: To maintain Pressurizer level within the program band.

C. Actions: Check RCS temperature rising, verify Pressurizer level, verify charging and
letdown flow have equalized.
Basis: With rising RCS temperature, Pressurizer level is maintained in the program band.

D. Actions: Check RCS temperature rising, verify Pressurizer level, verify charging and
letdown flow have equalized.
Basis: To prevent overheating resin in CVCS lon Exchangers.



K&A Rating: 004 Chemical and Volume Control (CVCS) A2.22 (3.2)

K&A Statement: A2.22 Ability to (a) predict the impacts of the following malfunctions or
operations on the CVCS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
malfunctions: Mismatch of letdown and charging flows.

or operations:

Key Answer: B

Justification (Question 30):

A. Incorrect: Basis is incorrect. Overheating resin is an issue associated with high letdown
temperature, not high letdown flow.

B. Correct: ARP 2590B-058 provides this direction in order to restore pressurizer level control
to normal.

C. Incorrect: The ARP directs restoring RCS temperature to normal if the letdown high flow
condition is caused by rising RCS temperature.

D. Incorrect: The ARP directs restoring RCS temperature to normal if the letdown high flow
condition is caused by rising RCS temperature.

References: ARP 2590B-058 Student Ref: NONE
Learning Objective: MB 00375

Question Source: Bank Q ID 86003

Question History: None
Cognitive Level: Memory/Fundamental Knowledge:

' Comprehensive/Analysis: X
10CFR55: CFR 41.5

Comments (Question 30):



QUESTION 31
Given the foliowing conditions:

e The plant has shut down for refueling

» Core offload commenced this shift

e A sequential failure of “A” and “B” LPSI pumps has occurred

e The crew has entered the appropriate Abnormal Operating Procedure (AOP)
e Containment spray (CS) pumps are available.

Which of the following is correct per the AOP regarding fuel movement following the LPSI pump
failures

A.  Fuel movement may continue for no more than 1 hour without SDC.
B. Suspend fuel movement. Do NOT recommence until SDC is restored with LPSI pumps.
C. Fuel movement may continue for 2 hours while aligning CS pumps for SDC.

D. Suspend fuel movement. it CAN be recommenced after SDC is restored using CS pumps.



K&A Rating: 005K3.07(3.2)

K&A Statement: Knowledge of the effect that loss or malfunction of the RHRS will have on

the following: Refueling Operations

Key Answer: B

Justification (Question 31):

Al

D.

Incorrect: Fuel movement must be suspended per AOP 2572 Step 3.1 and perisS
3.9.8.1.

Plausible: CS is available for the SDC function and TS 3.9.8.1 allows for the required
SDC train to be not in operation for up to 1 hour per 8 hour period.

Correct: Per AOP-2572, Step 3.1 directs if fuel movement is in progress, notify RE to stop
fuel movement. Discussion Step 1.2 explains CS pumps for DHR does NOT meet
definition of an operable SDC train (LCO 3.9.8). TS 3.9.8.1 Basis explains all CORE
ALTERATIONS are stopped.

Incorrect: Fuel movement must be suspended until SDC is restored using LPSI pumps.
Plausible: The AOP does provide direction for aligning CS pumps to establish SDC and
containment closure is required in two hours.

Incorrect: Fuel movement must be suspended.
Plausible: The AOP does provide direction for aligning CS pumps to establish.

References: AQP 2572 Loss of SDC, Rev. 009-08 Student Ref: NONE

Training Diagram Shutdown Cooling-RHR.pdf

Learning Objective:

Question Source: New
Question History: New
Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:

10CFR55: CFR 41.10

Comments {(Question 31):



QUESTION 32
Given the following conditions:

e The plant tripped from 100% power

e Alarge break LLOCA has occurred

e Anautomatic SIAS did NOT occur

o The reactor operator manually initiated SIAS
e Reactor pressure is 50 psig

¢ RWST level is 44 inches

Which of the following correctly describes the status of the ECCS pumps?

A. HPSI and LPSI pumps are aligned to the RWST and injecting into the reactor vessel.

B. HPSI and LPSI pumps are alighed to the recircutation sump and injecting into the reactor
vessel.

C. HPSI pumps are aligned to the RWST and injecting into the reactor vessel.
LPSI pumps have tripped.

D. HPSI pumps are aligned to the recirculation sump and injecting into the reactor vessel.
LPSI pumps have tripped.



K&A Rating: 006 A1.15(3.3)

K&A Statement: Ability to predict and/or monitor changes in parameters associated with
operating the ECCS controls including: RWST ievel and temperature.

Key Answer: D

Justification (Question 32):
A. Incorrect: This would be the alignment if SRAS had not initiated.

B. Incorrect: The sump is the correct source but SRAS trips the LPSI pumps.

C. Incorrect: The RWST is the incorrect source of water once SRAS has initiated. The pump
alignment is correct.

D. Correct: Manual SIAS actuation does not change the automatic response of ECCS
equipment to a SRAS, which initiates at < 46 inches in the RWST. The SRAS signal will
swap ECCS pump suction to the recirculation sump and trip LPSI pumps.

References: ESFAS Lesson plan Student Ref: NONE

Learning Objective: NA

Question Source: New
Question History: New
Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:
10CFR55: CFR 41.5

Comments (Question 32):



QUESTION 33

The crew is drawing a bubble in the pressurizer. RCS temperature is 205°F and all pressurizer
heaters are energized. The LTOP SETPOINT SELECTOR switches are in LOW.

Which of the following choices describes the expected condition of the PORVs?

A. PORVs are closed. When RCS rises above 275°F, the PORVs will automatically open at
2397 psia in the pressurizer to provide over pressure protection.

B. PORVs are closed. When RCS rises above 275°F, the PORVS will automatically open at
410 psia in the pressurizer to provide over pressure protection.

C. PORVs are open fo allow the Quench Tank to accept Pressurizer drainage during bubble
formation.

D. PORVs are open to prevent taking the plant solid during bubble formation.



K&A Rating: 007 Pressurizer Relief/Quench Tank (PRTS) (3.1, 3.4)

K&A Statement: K5.02 Knowledge of the operational implications of the following concepts
as they apply to PRTS: Method of forming a steam bubble in the PZR

Key Answer: A
Justification (Question 33):

A. Correct: PORVs are closed for steam bubble formation. When RCS temperature is
>275°F, the bypass circuitry is removed without regard to positioning of the LTOP
SETPOINT SELECTOR switches. Both PORVS will open if two of the four safety
channel Pressurizer pressure detectors reach 2397 psia. PORVs are ensured closed by
placing their hand switches in NORM while drawing the bubble in OP2301D step 4.2.19.

B. Incorrect: PORV:s are closed for steam bubble formation. However, with PORV LTOP
SETPOINT SELECTOR switches in LOW, the PORVs will open for low pressure
overpressure protection at 410 psia. However, this low pressure relief function is
automatically removed above 275°F RCS.

Plausible: PORVs are shut when drawing a bubble. They were recently being used for
LTOP protection. Applicant may confuse setpoints in the PORV bypass circuitry.

C. Incorrect: The Quench Tank is not used to accept drainage from the Pressurizer during
bubble formation. The letdown system is aligned to accept the water displaced by the
steam bubble.

Plausible: Applicant may think that the Quench Tank can be used for drainage during
bubble formation. Prior to bubble formation, the Quench Tank is used to accept overflow
while filling and venting the Pressurizer.

D. Incorrect: The Quench Tank is not used to prevent the plant from going sofid during
bubble formation. The plant is taken solid prior to commencing bubble formation.
Plausible: Applicant may think that the Quench Tank can be used to prevent the
Pressurizer from going solid during bubble formation. There is a NOTE in OP2301D
before step 4.2.19 that states: When the PORV is closed, the RCS is potentially solid
while it is heated fo 285°F. Water must be removed from the RCS to compensate for the
thermal expansion of the water in the pressurizer. To minimize the potential for
excessive RCS pressure rise, performance of step 4.2.27 [which directs controlling
letdown flow with backpressure regulator PIC-201] must not be delayed.

References: OP 2301D Rev 028-05, RCS-00-C.R9chg1 Figure 14 PORV LOGIC (86002901),
Student Ref: None

Learning Objective:

Question Source: New
Question History:
Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:
10CFR55: CFR 41.5



Comments (Question 33):



QUESTION 34

Given the following:
- The plant is in MODE 3.
- RCS temperature is 535°F.
- “A”and “C” RCPs are running.
- The “C” RBCCW Pump frips and will NOT restart.
- The “B” RBCCW Pump is NOT available for at least the next 30 minutes.

Assuming NO other operator intervention, which of the following statements is true?

Letdown isolation valves will close on high temperature.
Reactor power will rise slowly due to letdown temperature.

Purification ion exchangers will bypass on high temperature.

o 0o w »

Running RCP controlled bleedoff wiII rise to the limiting temperature.



K&A Rating: 008 Component Cooling Water (CCWS) (3.4, 3.5)

K&A Statement: K3.01 Knowledge of the effect that a loss or malfunction of the CCWS will

have on the following: Loads cooled by CCWS

Key Answer: C

Justification (Question 34):

A.

Incorrect: Letdown temperature will NOT increase to the 470°F setpoint to isolate
Letdown because charging is still available to the Regenerative Heat Exchanger.
Plausible: Applicant may forget that the Regenerative Heat Exchanger is not cooled by
RBCCW.

Incorrect: Letdown temperature will increase causing a drop in boron absorption in the
Purification lon Exchangers. Negative reactivity is added as a result of the ion
exchangers’ ability to absorb boron.

Plausible: Applicant may confuse letdown temperature reactivity affects.

Correct: At letdown heat exchanger outlet temperature (T-224) of 145°F, CH-520, ION
EXCH BYPASS," bypasses the Purification lon Exchangers to protect resin. lon
exchanger resin damage will occur at temperatures above 145F.

Correct: “A” and "C” pumps are not the affected by the loss of “C” RBCCW pump.
Plausible: Applicant may forget that “A” and "C” RCPs are cooled by the Train “A”
RBCCW header.

References: OP 2330A Rev 024-02, AOP 2564 Rev 004-05, ARP 2590B-033 Rev 001-00
Student Ref: None

Learning Objective: MB 3011

Question Source: Modified Bank ID #53871

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFR55: CFR 41.5

Comments (Question 34):



QUESTION 35

Give

n the following conditions:
The plant is operating at 100% power
Forcing Pressurizer Sprays Using PIC-100X is in progress for Boron Equalization
Surveillance
Pressure Indicating Controlier, PIC-0100 setpoint is at 2200 psia
Both Spray Valves are in AUTO
ALL Proportional Heaters and Backup Heaters are ON
Pressurizer Pressure Channel Selector Switch, HS-100, is on Channel “X”

Subsequently, Pressurizer Pressure Transmitter PT-0100X fails HIGH.

With

NO operator action, what is the status of the Pressurizer Heaters and Pressurizer Spray

Valves one (1) minute later?

Backup Heaters are ON, Proportional Heater breakers are OPEN,
BOTH Spray Valves are FULLY OPEN.

Backup Heater breakers are OPEN, Proportional Heaters are ON at minimum output,
BOTH Spray Valves are FULLY OPEN.

Backup Heaters are ON, Proportional Heater breakers are OPEN,
Spray Valve 100E is FULLY OPEN, and Spray Valve 100F position has not changed.

Backup Heater breakers are OPEN, Proportional Heaters are ON at minimum output,
Spray Valve 100E is FULLY OPEN, and Spray Valve 100F position has not changed.



K&A Rating: 010 Pressurizer Pressure Control (PZR PCS) (3.2, 3.6)

K&A Statement: K6.03 Knowledge of the effect of a loss or malfunction of the following will

have on the PZR PCS: PZR sprays and heaters

Key Answer: B

Justification (Question 35):

A

Incorrect: Backup heater breakers will open at 2350 psia. Proportional heaters go to
minimum output when actual pressure is 25 psi above pressure setpoint.

Plausible: Applicant believe that only the proportional heaters are affected by the
pressure transmitter failure and that these heater breakers open on high pressure to
prevent raising pressurizer pressure further.

Correct: Backup heater breakers open at 2350 psia, proportional heaters go to
minimum output (0 kW) when pressurizer pressure is 25 psi above PIC-100X setpoint
and both spray valves fully open at 100 psi above PIC-100X setpoint.

Incorrect: PIC-100X controls both spray valves. There is no train separation for control
of individual spray valves. Both spray valves are fully open when pressure is 100 psi
above setpoint. Backup heaters breakers will open at 2350 psia. Proportional heaters
go to minimum output when actual pressure is 25 psi above pressure setpoint.
Plausible: Applicant may believe that the spray valves are controlled by their specific
channel’s controller. The Channel “X” Pressure transmitter failure is causing the 100E
Spray valve to Fully Open but the 100F spray valve would not be affected.

Incorrect: PIC-100X controls both spray valves. There is no train separation for control
of individual spray valves. Both spray valves are fully open when pressure is 100 psi
above setpoint.

Plausible: Applicant may believe that the spray valves are controlled by their specific
channel’'s controller. The Channel “X” Pressure transmitter faifure is causing the 100E
Spray valve to Fully Open but the 100F spray valve would not be affected.

References: SP 2654B Rev 004-00, Classroom lesson plan PLC-01-C Rev 4 Change 2
Student Ref: None

Learning Objective:

Question Source: New

Question History:

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X
10CFRS55: CFR 41.7

Comments (Question 35):



QUESTION 36
Select the choice which correctly completes the following statement.

A loss of Vital DC Instrument Bus DV-40 while at 100% power will cause (1) and
AQOP 2506D Loss of DV-40 will direct operators to (2)

A. (1) areactor trip on High Pressurizer Pressure due to #1 and #2 MSIVs closure
(2) emergency stop the “B” Diesel Generator and close the starting air header isolation
valves

B. (1) areactor trip on Low Steam Generator Level due to 2-FW-5B, #2 S/G FEEDWATER
ISOLATION closure
(2) emergency stop the “B” Diesel Generator and close the starting air header isolation
valves

C. (1) Reactor Trip Circuit Breakers #2 and #6 to open
(2) restore power to Bus DV-40

D. (1) Reactor Trip Circuit Breakers #4 and #8 to open
(2) restore power to Bus DV-40



K&A Rating: 012 Reactor Protection (RPS) (3.2, 3.7)

K&A Statement: A2.07 Ability to (a) predict the impacts of the following malfunctions or

operations on the RPS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Loss of dc control power

Key Answer:; D

Justification (Question 36):

A.

incorrect: A loss of DV-10 or DV-20 will cause MSIVs to fail close and without operator
action, the reactor will trip on High Pressurizer Pressure.
Plausible: Applicant may think that a loss of DV-40 will cause MSIVs to faif closed.

Incorrect: A loss of DV-20 will cause 2-FW-5B, #2 S/G FEEDWATER ISOLATION valve
to close

Plausible: Applicant may think that a loss of DV-40 will cause this valve to fail closed if
they confuse DV-20 loads with DV-40 loads.

incorrect A loss of DV-20 causes Reactor Trip Circuit breakers #2 and #6 to open.
Plausible: Applicant may think that a loss of DV-40 opens these trip circuit breakers.

. Correct: During a loss of DV-40, Reactor Trip Circuit breakers #4 and #8 lose control

power and open. Continued operation at power is allowed and AOP 2506D directs
operators to restore power to the bus.

References: AOP 2506A Rev 002-05, AOP 2506B Rev 002-06, AOP 2506C Rev 000-00, AOP
2506D Rev 000-00.
Student Ref: None

Learning Objective: MB-05724

Question Source: New

Question History:

Cognitive Level: Memory/Fundamental Knowledge: X

Comprehensive/Analysis:

10CFR55: CFR 41.5,435

Comments (Question 36):



QUESTION 37

A normal plant cooldown is in progress. RCS temperature is 490°F. Both facilities of SIAS and
MSI have been manually blocked.

Given current plant conditions, which of the following statements correctly describes the
Engineered Safety Features Actuation System (ESAS)?

A.  With the block present, depressing MSI 2 INITIATE manual pushbutton will close MSIV #1.

B. If 2 of 4 SG pressure channels from SG #1 spuriously rise to >700 psia, both MSIV’s will
automatically close.

C. With the block present, actuation will NOT occur if MS[ auto initiation logic is satisfied.

D. If 2 of 4 pressurizer pressure channels rise to >1850 psia, both SIAS and MSI will
automatically unblock.



K&A Rating: 013 K4.03 (3.9)

K&A Statement: Knowledge of the ESFAS design feature(s) and/or interlock(s) which
provide for the following: Main Steam Isolation System

Key Answer; A

Justification (Question 37):

A. Correct: The block pushbuttons will not block manual initiation or automatic initiation from
containment pressure. Either the MSI 1 INITIATE or the MSI 2 INITIATE pushbutton, by
itself, and regardless of block status, will close both MSIVs.

B. Incorrect: The MSI block is automatically removed if any two sensor channels exceed 700
psia. However, SG pressure (Tsat/Psat) is approx. 620 psia, which is higher than the 572
psia MSI auto setpoint. MSI logic will not be met.

Plausible: MSI would occur if the other two channels were below the MSI setpoint.

C. Incorrect: The block pushbuttons will not block either a manual initiation or an automatic
initiation on containment high pressure.
Plausible: The MSI block prevents auto initiation on fow steam generator pressure.

D. Incorrect: MSIis not automatically unblocked by pressurizer pressure,
Plausible: The SIAS biock is automatically removed if any two sensor channels exceed
1850 psia.

References: LP ESA-01-C, Rev. 3 Student Ref:> NONE

Learning Objective: MB-02467

Question Source: Millstone Bank ~ modified

Question History: None

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55; CFR 41.7

Comments (Question 37): Modification - added RCS temperature 490°F to stem to have SG
pressure > MSI setpoint and changed the key answer.



QUESTION 38

The plant is at 100% power with Vital 120 VAC electrical bus VIAC-3 (VA-30) is aligned to its
alternate power supply.

While in this alignment a complete Loss of Normal Power occurs concurrent with a loss of
inverter 4 (INV-4 is off-line)

During the performance of EOP-2525, the STA reports the following:

o RPS channels "C" and "D" momentarily de-energized until the Diesel Generators loaded.
* All parameters monitored by safety channels "C" and "D" (CTMT press., PZR press., SG
level & press., etc.) momentarily failed until the Diesel Generators loaded.

Which ONE of the following describes the effects of this electrical alignment/casualty on the
Engineered Safeguards Actuation System (ESAS)?

Both facilities of ESAS fully actuate the undervoltage signal only.
A total actuation of all ESAS components and systems has occurred.

Both facilities of ESAS fully actuate with the exception of AEAS and SRAS.

O o0 w »

"C" and "D" ESAS sensor cabinets momentarily de-energized and then reenergized.



K&A Rating: 013 K4.07 (3.7)

K&A Statement: Knowledge of the ESFAS design feature(s) and/or interlock(s) which

provide for the following: Power supply loss

Key Answer: C

Justification (Question 38):

A
B.

C.

D.

Incorrect: See explanation for correct answer.
Incorrect: See explanation for correct answer.

Correct: All ESAS sensor channels have backup power from the opposite facility.
Channel ‘A’ from VA-10/ 40, Channel 'B' from VA-20/30, Channel 'C' from VA-30/20 and
Channel 'D' from VA-40/10. The Actuation Cabinets receive power from VA-10 and VA-
20, which were not affected by any of the malfunctions indicated. In this question none of
the cabinets lost both primary and backup power supplies, therefore ESAS will respond
normally to the loss of offsite power. '

However, when the backup power to VA-30 & VA-40 (VR-11 & 21) momentarily de-
energized on the LNP, ESAS saw two channels of safety parameters fail to their
accident condition. This meets the 2/4 requirement and will result in a total ESAS
actuation. The only exceptions to this are SRAS and AEAS. Because the RWST level
loops get their power from the ESAS sensor cabinets, which never totally iost power,
SRAS does not fire. AEAS does not actuate because EBFAS actuation blocks it.

Incorrect: SIAS signal does not open the normal CAR outlet valves.

References: NA Student Ref: NONE

Learning Objective: MB 01121

Question Source: Bank Q ID 54051

Question History: None

Cognitive Level: Memory/Fundamental Knowledge:
Comprehensive/Analysis: X

10CFR55: CFR 41.7

Comments (Question 38):



QUESTION 39

The unitis in MODE 3 with CAR Fans A, C and D running normally in fast speed per OP-2313A,
Containment Air Recirculation and Cooling System. CAR Fan B is stopped and RBCCW flow to
its cooler has been isolated in accordance with OP-2313A, Step 4.2.6 by closing its inlet valve,
its 10 inch outlet valve and its 6 inch outlet valve.

Subsequently, a spurious Facility 2 SIAS occurs.

Assuming no operator action, which of the choices correctly identifies ALL of the CAR Cooler
Outlet RBCCW valves listed below that will be OPEN after the actuation.

Valve 1. “B” CAR Cooler 10 inch outlet valve
Valve 2. “B” CAR Cooler 6 inch outlet valve
Valve 3:  “D” CAR Cooiler 10 inch outlet valve
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