Examination Qutline Cross-reference:  Level . RO SRO

Tier # 2

Group # 1

K/A # "01 2 K1.01
Importance Rating 3.4

Knowledge of the physical connections and/or cause effect relationships between the RPS and
the following systems: 120V vital/instrument power system

Proposed Question: RO Question # 1

Plant conditions:

Plant is at 70% power.

All four (4) RC Pumps are running.

VBA is de-energized due to failure of the 1A Inverter. .

One (1) hour is the time estimate for restoration of VBA.

During investigation of the Inverter failure, RC-P-1C #1 seal fails.

Which ONE (1) of the following statements describes how the plant will respond if RC-P-1C is
secured within 30 minutes while at 70% power?

A. ICS will run the plant back to 50% power and re-ratio Main Feedwater.

B. All operable RPS channels will trip on flux/pumps, causing a reactor trip.

C. The plant will remain at 70% power and ICS will re-ratio Main Feedwater.

D. RPS channel "C" will trip on flux/pumps when RC-P-1C is secured, and ICS will re-ratio
Main Feedwater at 70% power.

Proposed Answer: B

Explanation (Optional):

A

Incorrect. This is plausible because according to OP-TM-MAP-H0101 (p1; Rev 1), the
ICS will runback the unit to 405 MWe (50% NI power) at a rate of 50%/minute on a loss
of 2 RCPs.

Correct. According to TQ-TM-104-641-C001 (p77; Rev 1), on the loss of VBA the A
RPS channel will trip. Additionally, the other 3 RPS channels will see the RC-P-1A a8
tripped, and CRD-CB-1 will trip. According to 0S-24 ATTACHMENT A (p2; Rev 19), a
reactor trip is required and will automatically occur if Reactor Power >55% with less



than 3 RCPs operating. According to OP-TM-AQOP-040 (p3; Rev 0), if an RCP Seal
Failure occurs, the operator will be directed to reduce power to less than 75% within 30
minutes to support RCP Shutdown. If RC-P-1C is shutdown at 70% power, the RPS will
see power at >55% with < 3 RCPs running and generate a reactor trip.

C. Incorrect. This is plausible because according to TQ-TM-104-621-C001 (p147; Rev 2),
upon loss of a Reactor Coolant Pump, a reduction in Reactor Coolant Flow (RC Flow)
occurs within the affected loop but rises in the non-affected loop. Within ten seconds
RC Flow in the affected loop has lowered to approximately 32 x 106 lom/hr., while flow
in the non-affected loop rises to approximately 76 x 106 lbm/hr. The differential flow
developed between A and B loops will activate the DT¢ control circuit, and swap Tavg
control to the loop with the greatest flow. The DT¢ control has a circuit sensitive to RC
Flow Differential, if greater than 10%. This circuit offers rate sensitive/promotional
control. Thus, an immediate response to re-ratio feedwater demand proportionate with
the rate of change to RC Flow occurs.

D. Incorrect. This is plausible because the operator may incorrectly believe that only the
C RPS channel will be affected by the given events, not recognizing that according to
TQ-TM-104-641-C001 (p73; Rev 1), each RCP power monitor feeds signals to all four

RPS channels.
TQ-TM-104-641-C001 (p77; Rev
1)
08S-24 ATTACHMENT A (p2; Rev
19)
Technical Reference(s): OP-TM-AOP-040 (p3; Rev 0) (Attach if not previously provided)

OP-TM-MAP-H0101 (p1; Rev 1)
TQ-TM-104-621-C001 (p148; Rev
3)

Proposed References to be provided to applicants during examination:  None

Learning Objective: 641-GLO-8 (As available)

Question Source:  Bank # 8?&641 -GLO-8-

Modified Bank # (Note changes or attach parent)

New

Question History: Last NRC Exam:  None



Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 7
55.43

Design, components, and function of control and safety systems, including instrumentation,

signals, interlocks, failure modes, and automatic and manual features.

Comments: .
The KA is matched because the operator must demonstrate knowledge of the physical |
connections and/or cause effect relationships between the RPS and the 120V vital/instrument  /

power system (l.e.VBA).

The question is at the Comprehension/Analysis cognitive level because the operator must use
knowledge of the RCP Monitors including their power supplies, and knowledge of the RPS
channels (i.e. what is the logic/setpoints for flux/power reactor trip), and evaluate plant
conditions, to determine the correct answer.

What MUST be known:
1. The power supplies to the RCP Monitors. 2. The logic of the RCP monitors into
the RPS modules. 3. The setpoint of the automatic flux/power Reactor Trip. 4. How
the loss of VBA will affect the RCP monitors and RPS modules.




Examination Qutline Cross-reference:  Level RO SRO

Tier # 5
Group # : 1 ---------- e S B
KIA# 061 K1.02

Importance Rating 34

Knowledge of the physical connections and/or cause-effect relationships between the AFW and
the following systems: MFW System

Proposed Question: RO Question # 2 Q‘X‘S M

Which ONE (1) of the following describeg the operation of the Main Feedwater Pump
Monitoring circuit that provides anyiriput jnto the Heat Sink Protection System?

EACH PUMP uses... ..

A. two pressure bistables to sense Main Feedwater Pump discharge pressure.

B. two pressure bistables to sense hydraulic oil pressure at the Main Feedwater Pump
turbine stop valves.

C. three pressure bistables to sense Main Feedwater Pump discharge pressure.

D. three pressure bistables to sense hydraulic oil pressure at the Main Feedwater Pump
turbine stop valves.

Proposed Answer: B

Explanation (Optional):

A. Incorrect. 1St part correct, ond part wrong. This is plausible because the presence of
Feed Pump discharge pressure would be indicative of the operating status of the Main
Feed Pump. The operator may incorrectly believe that the parameter sensed to
determine that the FW Pump is operating or not is the discharge pressure.

B.  Correct. 1St part correct, 2Nd part correct. According to TQ-TM-104-644-C001 (p12;
Rev 1), the operating status of the Main Feedwater Pumps is monitored by nine
pressure bistables, per pump, two of which are associated with the HSPS. The
bistables sense hydraulic oil pressure at the feedwater pump turbine stop valves.
Normal pressure is approximately 200 psig, and an oil pressure of < 75 psig will signal
the circuit that the feed pump has tripped. If both bistables in either Train A or Train B
close, one train of EFW pumps starts and one EF-V-30 per OTSG will control at 25
inches on Startup Range level. If all four bistables close, all EFW pumps start and two



EF-V-30's per OTSG will control at 25 inches on Startup Range level.
C.  Incorrect. 1Stpart wrong, 2nd part wrong. See A and D.

D. Incorrect. 15t part wrong, 2nd part correct. This is plausible because according to TQ-
TM-104-644-C001 (p12; Rev 1), of the nine bistables per pump, three of them are
associated with the Main Turbine Trip Circuit. The operator may incorrectly believe that
the three bistables are associated with the HSPS as well.

TQ-TM-104-644-C001 (p13; Rev
Technical Reference(s): 1) {Attach if not previously provided)

Proposed References to be provided to applicants during examination:  None

644-GLO-3 (As available)

Learning Objective:
Question Source:  Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7

55.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate knowledge of the physical
connections and/or cause-effect relationships between the EFW and the MFW System. This is
accomplished by requiring that the operator identify the number of bistables used in the MFW
Pump monitoring circuit, and the parameter that is sensed to determine that the MFW Pumps
are tripped to automatically start the EFW Pumps.

The question is at the Memory cognitive level because the operator must recall bits of



information to correctly answer the question.

What MUST be known:

1. How many bistables does the MFW Pump monitoring circuit use to input into the
HSPS? 2. What parameter do the bistables sense?




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 006 K2.02
Importance Rating 2.5

Knowledge of bus power supplies to the following: Valve operators for accumulators
Proposed Question: RO Question # 3

The plant is operating at 100% power.

Which ONE (1) of the following correctly completes the statement below?

1B CFT Discharge Isolation Valve CF-V-1B is powered from (1) , and under the

current plant conditions the electrical breaker is 2 .
A (1) 1B ESV MCC
(2) OPEN
B. (1) 1C ESV MCC
(2) OPEN
C. (1) 1B ESV MCC
(2) CLOSED
D. (1) 1C ESV MCC
(2) CLOSED
Proposed Answer: B

Explanation (Optional):

A

Incorrect. 1St part wrong, 2Nd part correct. This is plausible because according to TQ-
TM-104-740 (p7; Rev 5), there are three ES related Valve MCCs, 1A ESV MCC, 1B
ESV MCC, and 1C ESV MCC; and the operator may incorrectly believe that the 1A CFT
Discharge Isolation Valve is powered from 1A ESV MCC, and the 1B CFT Discharge
Isolation Valve is powered from 1B ESV MCC.

Correct. 1St part correct, 2"d part correct. According to TQ-TM-104-213-C001 (p18;
Rev 4), CF-V-1A and CF-V-1B are powered from 1C ES Valves MCC. The 1C ES
Valves MCC breaker is open and de-energized when the reactor is critical.



C. Incorrect. 1St part wrong, 2nd part wrong. See A and D.

D. Incorrect. 1St part correct, 2nd part wrong. This is plausible because the operator may
incorrectly believe that the valves automatically open on 500# ESAS.

TQ-TM-104-213-C001 (p18; Rev
4)
Technical Reference(s): TQ-TM-104-740 (p7; Rev 5) {Attach if not previously provided)

Proposed References to be provided to applicants during examination: None

Learning Objective: 213-GLO-4 (As available)

Question Source: Bank # WTSI 60239
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam: 2005

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7

556.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate knowledge of bus power supplies
to the valve operators for accumulators. This is done by identifying two bits of information, the
Bus supply itself, and how the breaker is administratively controlled.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:
1. What is the Bus power supply for CF-V-1B? 2. What is the
Breaker's position at 100% power.




Examination Qutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 076 K2.04
Importance Rating 25

Knowledge of bus power supplies to the following: Reactor building closed cooling water
Proposed Question: RO Question # 4

Plant conditions:

o 100% power,
¢ MU-P-1Ais operating.
MU-P-1B is Out of Service.

Which ONE (1) of the following identifies the Intermediate Closed Cooling Pump that should be
operating, AND the reason why?

A IC-P-1A;
The IC Pump must be powered from the same train as the MU Pump for loss of DC
power concerns.

B. IC-P-1A;
The IC Pump must be powered from the opposite train as the MU Pump to protect
against loss of Reactor Coolant Seal cooling.

C. IC-P-1B;
The IC Pump must be powered from the same train as the MU Pump for loss of DC
power concerns.

D. IC-P-1B;
The IC Pump must be powered from the opposite train as the MU Pump to protect
against loss of Reactor Coolant Seal cooling.

Proposed Answer: D

Explanation (Optional):

A. Incorrect. This is plausible because the operator may not know the power supply for
IC-P-1A or the basis for alignment, confusion with step 3.3.5 which ensures that DC will
be aligned to the same side as seal injection to protect HPI on a loss of one side DC
(failure mode MU-V-18).



B. Incorrect. This is plausible because the operator may not know the power supply for
IC-P-1A but does understand the basis for why an alignment is specified.

C. Incorrect. This is plausible because the operator may know the power supply for IC-P-
1A and confuse the basis, if they believed that the same train step 3.3.5 applied then
this would be logical for the incorrect power supply chosen.

D. Correct. According to OP-TM-211-437, Supplying Seal Injection from MU-P-1A rev 0
step 4.4 initiate OP-TM-541-438 to remove IC-P-1A from service (to start IC-P-1B and
place IC-P-1A in standby, the basis of this is found in OP-TM-211-000 rev 24 L&P
2.2.10.

OP-TM-211-437 Rev 0
Technical Reference(s): OP-TM-211-000 Rev 24 (Attach if not previously provided)

Proposed References to be provided to applicants during examination: None

541-GLO-4 (As available)

Learning Objective:
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7

55.43
Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.
Comments:
The KA is matched because the operator must demonstrate knowledge of bus power supplies
to the Intermediate closed cooling water (IC)pumps



The question is at the Memory cognitive level because the operator must demonstrate the
knowledge of the power supplies for different pumps and the interrelated effect of a loss of
power supply.

What MUST be known:
1. The power supply to IC-P-1A and B. 2. The power supply to MU-P-1A. 3. The
basis for a separation of trains power supply in this case.




Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 064 K3.01
Importance Rating 3.8

Knowledge of the effect that a loss or malfunction of the ED/G system will have on the
following: Systems controlled by automatic loader

Proposed Question: RO Question # 5

Plant conditions:

« Reactor was tripped from 100% power.
e Small Break LOCA in the RB.
* 1600 psig RCS Pressure ESAS has actuated 2 minutes ago.

Subsequently, an undervoltage condition occurs on 4160V Bus 1E.

Assuming that the delay timer in the Emergency Diesel Generator EG-Y-1B Generator Output
Breaker is incorrectly set to 5 seconds, which ONE (1) of the following describes the impact on
the Block 1 and Block 2 loading with respect to the time of bus under voltage?

A. Both Block 1 and Block 2 loads will start later than expected.

B. Block 1 loads will start later than expected;
Block 2 loads will not be impacted.

C. Block 1 loads will start sooner than expected;
Block 2 loads will not be impacted.

D. Both Block 1 and Block 2 loads will start sooner than expected.

Proposed Answer: A

Explanation (Optional):

A. Correct. According to TQ-TM-104-642-C001 (p40-41; Rev 5), during an event in which
the ESAS occurs, and then is subsequently followed by an LOOP, the UV condition
starts a 2.5 second timer in the closing circuit of the EDG. The purpose of the 2.5
second timer is to allow the electro-magnetic field of Block 1 motors to collapse prior to
the Diesel Generator breaker closing. After 2.5 seconds, the timer times out, Diesel
Generator Qutput Breaker closing re-initiates Block Loading. According to TQ-TM-104-
740-C001 (p23; Rev 5), normal Block Loading is initiated on the closure of the EDG



Output Breaker. At that time, Block 1 load breakers will close and re-energize their
motors, and Block 2 loads will sequence five seconds later. In this event the UV will trip
all equipment except for Block 1 load loads off of 4160V Bus 1E. Because the timer is
set incorrectly, the EDG Output Breaker will wait five seconds rather than 2.5 seconds
before it closes and re-energizes the Block 1 loads. Consequently, the Block 1 loads
will start later than they would have if the timer was set correctly. Since Block 2 loads
will close in 5 seconds after the EDG Output Breaker closes, these loads will also start
later than they would if the timer had been set correctly.

B. Incorrect. This is plausible because the operator may incorrectly believe that the Block
2 loads will load on based on the time from the UV condition and not the EDG OQutput
Breaker Closing.

C. Incorrect. This is plausible because the operator may incorrectly believe that the
breaker timer is normally set for 10 seconds, and if so, the breaker would close sooner
than expected and re-energize Block 1 loads sooner than expected; and that the Block
2 loads will load on based on the time from the UV condition and not the EDG Output
Breaker Closing.

D. Incorrect. This is plausible because the operator may incorrectly believe that the
breaker timer is normally set for 10 seconds, and if so, the breaker would close sooner
than expected, and both Block 1 and Block 2 loads would start sooner.

TQ-TM-104-642-C001 (p40-41;
Rev 5)

Technical Reference(s): TQ-TM-104-740-C001 (p23; Rev  (Attach if not previously provided)
5)

Proposed References to be provided to applicants during examination: None

642-GLO-5, 740-GLO-5

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge



Comprehension or Analysis X

10 CFR Part 565 Content:  55.41 7

55.43
Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.
Comments:
The KA is matched because the operator must demonstrate knowledge of the effect that a loss
or malfunction of the ED/G system (i.e. an improperly set timer on the EDG Output Breaker)
will have on the systems controlled by automatic loader.

The question is at the Comprehension/Analysis cogritive level because the operator must
recall bits of information, and apply that information to a failure condition to predict an outcome,
in order to correctly answer the question.

What MUST be known:
1. What is the normal time delay in the closing circuit of the EDG Output Breaker? 2.
What is the purpose of the time delay of 2.5 seconds in the EDG Output Breaker? 3.
How does block loading work? 4. Given the plant conditions, how will Block 1 loads
be affected? 5. Given the plant conditions, how will Block 2 loads be affected?




Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 013 K3.03
Importance Rating 4.3

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

Proposed Question: RO Question # 6

The following plant conditions exist:

¢ The plant is at 100% power.
e Aninadvertent "B" train 30# ESAS actuation has occurred.
¢ The "B" train 30# ESAS actuation cannot be reset.

Which ONE (1) of the following are the direct consequences of this ESAS actuation?

A High Reactor Coolant Pump Seal temperatures;
High Control Rod Drive Stator temperatures.

B. High Reactor Coolant Pump Seal temperatures;
Loss of Reactor Coolant Pump Seal Injection.

C. High Reactor Coolant Pump Motor temperatures;
High Control Rod Drive Stator temperatures.

D. High Reactor Coolant Pump Motor temperatures;
Loss of Reactor Coolant Pump Seal Injection.

Proposed Answer: C

Explanation (Optional):

A Incorrect. This is plausible because CRDs and RCP thermal barrier heat exchangers
lose cooling water due to containment isolation of ICCW, however RCP seal injection
will prevent high RCP seal temperatures.

B. Incorrect. This is plausible because RCP thermal barrier heat exchangers lose cooling
water due to containment isolation of ICCW, but RCP seal injection remains in service.

C. Correct. According to 1105-3 (p16; Rev 51), an actuation of the 30# Containment
ESAS will result in ICCW and NSCCW being isolated to the Containment. Since Train



B cannot be reset, IC-V-2 (ICCW Inside RB Qutlet Valve) and NS-V-35 (Reactor
Building Inside component cooling return isolation valve) cannot be re-opened, and
therefore neither system can be restored.

D. Incorrect. This is plausible because RCP motor coolers and RCP thermal barrier heat
exchangers lose cooling water due to containment isolation of NSCCW and ICCW,
however RCP seal injection prevents high seal temperatures.

1105-3 (p16; Rev 51)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination:  None

Learning Objective: 531-GLO-5 (As available)
Question Source:  Bank # QR-531-GLO-&-
Qo2
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam: 2000

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 7
55.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate Knowledge of the effect that a
malfunction of the ESFAS (i.e. Train B will not reset) will have on the Containment. This is
done by requiring the operator to identify the effect on the plant of a failure of Train B ESAS to
reset after actuation.

The question is at the Comprehension/Analysis cognitive level because the operator must
recall bits of information and then apply what is known to plant conditions to arrive at the
correct answer.



What MUST be known:

1. What automatic actions occur on the 30# ESAS actuation? 2. What is the effect

of the Train B of 30# ESAS failure to reset?




Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

KIA # 063 K4.02 o
Importance Rating T2'9

Knowledge of dc electrical system design feature(s) and/or interlock(s) which provide for the
following: Breaker interlocks, permissives, bypasses and cross-ties.

Proposed Question: RO Question #7

The plant is operating at 100% power when a Train A 1600 psig ESAS actuation occurs.

Which ONE (1) of the following identifies an action that is prevented from occurring by

interlock?

A. Transfer of 1M DC panel to 'B' DC on loss of the 'A' DC Distribution.

B. Transfer of the 1G 480V Bus from the 1B 4160V Bus to the 1N 480V Bus.

C. Transfer of the 6300 Volt Bus 1A to the B Auxiliary Transformer on loss of the A
Auxiliary Transformer.

D. Transfer of the 1B Emergency Diesel Generator Breaker to the EMERGENCY position
for cooldown outside the Control Room.

Proposed Answer: A

Explanation (Optional):

A

Correct. According to OPM A-03 (p4; Rev 12) the 1M DC Bus has an auto transfer
switch to auto swap power supplies on a loss of power to the selected bus; DC Panel
1A or 1B. According to 1107-2C (p3; Rev 10) PP&L D, when the discharge cross-
connect valves between Makeup Pump MU-P-1B and MU-P-1C are closed, as is the
normal 100% lineup, the 1M DC Distribution Panel should be powered from DC
Distribution Panei 1A. According to OP-TM-104-642-C001 (p41 and 57; Rev 5), an ES
actuation blocks the automatic transfer switch for DC bus 1M.

Incorrect. This is plausible because according to TQ-TM-104-740-C001 (p21; Rev 5),
a feeder is provided between 1D 4160V Switchgear and non-safety related bus 1N BOP
480V bus. An undervoltage on 1D 4160V trips 1N Bus feeder and there is no auto-
closure. If the A diesel generator breaker is closed {repowering 1D 4160V bus) and an
ES signal exists, then the breaker for 1N bus cannot be re-closed by interlock. Four
other 480V BOP buses can be fed from the 1N 480V bus. The operator may incorrectly



believe that the feeder to 1N (N1-02) is opened on the 1600# ESAS, and that a cross-tie
between Bus 1G and 1N cannot be made. According to 1107-1 (p61; Rev 81) this
would be true if the EDG was supplying the 1D 4160V Bus.

C. Incorrect. This is plausible because according to TQ-TM-104-731-C001 (p33-34; Rev
3), interlocks exist to allow an auto transfer of the 6900V Bus power supply if a
transformer fault or a substation problem occurs. The scheme is NOT affected by
ESAS. The operator may incorrectly believe that the transfer scheme becomes
inoperable during an ESAS.

D. Incorrect. This is plausible because according to OP-TM-EOP-020, Attachment 9 (p77;
Rev 12), Step 1.2 EG-Y-1B is running when the switch positioning is made. The
operator may incorrectly believe that the transfer is prohibited when the Diesel is
running.

OPM A-03 (p4; Rev 12)
1107-2C (p3; Rev 10)
TQ-TM-104-740-C001 (p21; Rev
5)

1107-1 (p61; Rev 81)
TQ-TM-104-731-C001 (p33-34;
Rev 3)

OP-TM-EOP-020, Attachment 9
{p77; Rev 12)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination:  None

734-GLO-5 and 8

Learning Objective: (As available)

WTSI 65146/IR-
734-GLO-8-Q04

Modified Bank # (Note changes or attach parent)

Question Source: Bank #

New
Question History: Last NRC Exam: None

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis



10 CFR Part 55 Content: 55.41 7

55.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate knowledge of dc electrical system
design feature(s) which provide for breaker interlocks, specifically that an ES actuation will
prevent the auto transfer of the 1M Bus power supply.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:
1. What is the normal power supply to 1M DC Panel at 100% power (Normally
aligned to A). 2. An ES actuation blocks the automatic transfer switch for DC bus
1M.




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 008 K4.01
Importance Rating 3.1

Knowledge of CCWS design feature(s) and/or interlock(s) which provide for the following:
Automatic start of standby pump

Proposed Question: RO Question # 8

Plant Conditions:

» The plant is operating at 100% power.
« Nuclear Services Closed Cooling Water Pumps NS-P-1A and NS-P-1C are ES selected.
¢ Nuclear Services Closed Cooling Water Pumps NS-P-1A and NS-P-1B are running.

Event Occurrence:

+ SBLOCA occurs.
e RCS pressure is 1500 psig and lowering slowly.
» RB pressure is 5 psig and rising slowly.

Which ONE (1) of the following identifies the status of the Nuclear Service Component Cooling
Water System?

A. NS-P-1A continues to run;
NS-P-1B continues to run; AND
NS-P-1C starts after a 10-second time delay.

B. NS-P-1A continues to run;
NS-P-1B trips; AND
NS-P-1C starts immediately.

C. NS-P-1A trips and restarts after a 10 second time delay;
NS-P-1B trips; AND
NS-P-1C starts after a 10 second time delay.

D. NS-P-1A trips and restarts after a 10 second time delay;

NS-P-1B continues to run; AND
NS-P-1C starts immediately.

Proposed Answer: A



Explanation (Optional):

A.

Technical Reference(s): 6)

Correct. According to TQ-TM-104-642-C001 (p28-29; Rev 5), the High Pressure
Injection Engineered Safeguards actuation signal (ESAS) occurs when Reactor Coolant
System pressure is at 1600 psig on 2 of 3 bistables, and the 4 psig Engineered
Safeguards actuation signal (ESAS) occurs when Reactor Building pressure is at 4 psig
on 2 out of 3 bistables. Consequently an ESAS signal has been generated. According
to TQ-TM-104-642-C001 (p40; Rev 5), Block 1 loads actuate upon Engineered
Safeguard signal initiation, and Block 3 loads actuate ten seconds after Block 1.
According to TQ-TM-104-531-C001 (p38; Rev 6), the ES selected NS pumps start on
Block 3, and unlike the NR pumps there are no ESAS trip signals to any of these pumps
unless there is an undervoltage condition on the ES Bus. According to 1105-3
Attachment 1 (p8; Rev 51), the NS Pumps are tripped and locked out when an ESAS
occurs with an undervoltage condition on the ERS Bus. Therefore, since NS-P-1A and .
NS-P-1C are ES selected, NS-P-1A, which does not receive a trip signal, continues to -
run (it is advantageous to continue running and the ESAS will not penalize plant
operation). Additionally, NS-P-1C will start 10 seconds after the ESAS (Block 3). Also,
since NS-P-1B was running at the time of the ESAS, and there is no undervoltage
condition on the ES Bus, it will continue to run.

Incorrect. This is plausible because the operator may incorrectly believe that the non-
selected NS Pump would receive a trip signal; AND incorrectly believe that the non-
running but ES-selected NS Pump will start immediately. According to TQ-TM-104-531-
C001 (p37; Rev 6) the Non-ES Selected NR pump will trip on an ES actuation, and the
operator may confuse the operation of the NS and NR Pumps.

Incorrect. This is plausible because the operator may not understand the operation of
a running and ES-Selected pump; incorrectly believing that the running and ES-
Selected pump will respond to Block 3 and load shed and restart. Additionally, the
operator may incorrectly believe that the non-selected NS Pump would receive a trip
signal.

Incorrect. This is plausible because the operator may incorrectly believe that the non-
running but ES-selected NS Pump will start immediately; AND incorrectly believe that
the running and ES-Selected pump will respond to Block 3 and load shed and restart.

TQ-TM-104-642-C001 (p28-29,
40; Rev 5)
TQ-TM-104-531-C001 (p38; Rev (Attach if not previously provided)

1105-3 Attachment 1 (p8; Rev 51)

Proposed References to be provided to applicants during examination: None



541-GLO-10

Learning Objective: (As available)

QR-541-GLO-10-

Question Source: Bank # Qo2
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam:  None

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 7
55.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate knowledge of CCWS design
feature(s) and/or interlock(s} which provide for the automatic start of standby pump

The question is at the Comprehension/Analysis cognitive level because the operator must use
knowledge of NS Pump starts on ESAS means and manner, and evaluate plant conditions, to
determine the correct answer.

What MUST be known:
1. How are the NS Pumps started on an ESAS (i.e. Block 1 v. Block 3)? 2. How does
an operating NS Pump respond to an ESAS signal (i.e. load shed and restart v.
continue running)? 3. How does a non-operating NS Pump respond to an ESAS
signal (i.e. start immediately v. Block loading)? 4. Does the non-ES selected NS
Pump receive a trip signal on an ESAS?




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 007 K5.02
Importance Rating 3.1

Knowledge of the operational implications of the following concepts as the apply to PRTS:
Method of forming a steam bubble in the PZR

Proposed Question: RO Question # 9

Plant conditions:

1103-11, RCS Water Level Control, is controlling procedure preparing for RCS heatup.
RCS final fill operation has been completed, with flow into the RCS terminated.
Pressurizer level is 390 inches.

Pressurizer temperature is 190 degrees F.

Reactor Coolant Drain Tank (RCDT) pressure is 2.0 psig.

Operator energizes Pressurizer heaters to form a steam bubble in the Pressurizer.

Event, 60 minutes later:

s RCS Pressure indication reaches 22 psig.
e RCDT level begins to rise.

Based on these conditions, which ONE (1) of the following describes the source of the water
flowing into the RCDT?

A. Hot leg vent(s)

B. Pressurizer vent

C. RCP Seal Standpipe(s)

D. Center Control Rod Drive mechanism vent
Proposed Answer: A

Explanation (Optional):
A. Correct. RCDT will begin to rise when pressure is high enough to overfill one or both

hot legs (flow will initiate out the hot leg vent(s). According to Steps 3.3.2.11-15 of
1103-11 (p17-21, 49 Rev 68), when Pzr level is 390 =2 inches RCS fill is terminated,



and the manual Pzr vent valves are closed. When Pzr temperature has been > 230F
for > 30 minutes, the Pzr Vent valves to the RCDT Sparger (RC-V-28 and 44) are
closed. With a steam bubble in the Pzr, maintaining RCS pressure at 22 psig water will
be forced out of the Pzr and into the RCS causing water to issue from the Hot Leg vents
(RC-V15A/B, RC-V46A/B and RC-V-14A/B) and into the RDCT. A note is provided
indicating that RCDT level should rise when RCS Pressure {(RC3A-PT5) is between 20
and 24 psig. At this point a Steam Bubble exists in the Pzr.

B. Incorrect. This is plausible because the Pzr vents to the RCDT, and the Pzr manual
vent valves are open during the RCS filling process, even at the point that the Pzr
heaters are energized {Steps 3.3.2.10-11 of 1103-11).

C. Incorrect. This is plausible because the RCP Seal standpipes overflow and drain to the
RCDT. However, flow from the RCP standpipes is not possible at these conditions, and
the standpipe bypass valves, RC-V-33A-D, are closed in accordance with OP-TM-220-
000 (p33; Rev 13).

D. Incorrect. This is plausible because the CRD venting system vents to the RCDT.
However, In accordance with 1103-11, Enclosure 3A, {p5of 6; Rev 68), the CRDM are
vented and closed when the RCS is being filled, and Pzr level is between 280-360
inches. This would have already occurred at this point in the procedure.

1103-11 (p17-21, 49 Rev 68)
1103-11, Enclosure 3A, {p50of 6;

Technical Reference(s): Rev 68) (Attach if not previously provided)
OP-TM-220-000 (p33; Rev 13)

Proposed References to be provided to applicants during examination:  None

GOP-12-PCO4

Learning Objective: (As available)

IR-GOP-012-PCO-
4-Q01

Modified Bank # (Note changes or attach parent)

Question Source: Bank #

New

Question History: Last NRC Exam: 2010

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X



10 CFR Part 55 Content: 55.41 10

55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate knowledge (i.e. indications of a
steam bubble in the Pzr such as vent valves closed, 20-25 psig in the RCS and water issuing
from the high point vents) of the operational implications of the method of forming a steam
bubble in the PZR as it applies to PRTS.

The question is at the Comprehension/Analysis cognitive level because the operator must
understand the process of drawing a bubble in the Pzr (i.e. with water level above the heaters
but below the top of the Pzr, the heaters are energized, the water is brought to saturation and
boiling occurs, and then the Pzr Vents are closed), and then relate it to its consequence (i.e.
once the vents are close, water will back up into the system and ultimately issue from the high
point, which must be known as well).

What MUST be known:
1. When are the CRDM vent valves closed during RCS fill? 2. Under the stated
plant conditions what is the position of the RCP standpipe bypass valves, RC-V-
33A-D. 3. When are the Pzr Vent valves closed during the process of drawing a
steam bubble in the Pzr? 4. What is the cause of inflow into the RCDT during the
process of drawing a steam bubble in the Pzr? 5. What action is taken when RCS
pressure is between 20-24 psig and RDCT Level starts to rise during the process of
drawing a steam bubble in the Pzr?




Examination Qutline Cross-reference; Level RO SRO

Tier # 2

Group # 1

KIA # 010 K5.01
Importance Rating 3.5

Knowledge of the operational implications of the following concepts as the apply to the PZR
PCS: Determination of condition of fluid in PZR, using steam tables

Proposed Question: RO Question # 10

The plant has been stabilized following an overcooling transient and the following conditions
exist:

Tavg is 550°F.

RCS Pressure is 2010 psig.

Pressurizer Level is 250 inches and slowly increasing.
Pressurizer Temperature is 610°F.

All Pressurizer Heaters are energized.

Which ONE (1) of the following correctly completes the statement below?

The pressurizer is (1) for the current RCS pressure and the (2) maintaining
RCS pressure.

A. (1) saturated
(2) Pressurizer Heaters are

B. (1) subcocled
(2) Pressurizer Heaters are

C. (1) saturated
(2) compressed steam bubbie in the pressurizer is

D. (1) subcooled
(2) compressed steam bubble in the pressurizer is

Proposed Answer: D

Explanation (Optional):
A Incorrect. 1St part wrong, 2Nd part wrong. See B and C.



B. Incorrect. 1St part correct, 2Nd part wrong. This is plausible because the operator may
incorrectly believe that the Pressurizer Heaters are controlling pressure, which would be
the case if the plant was solid {along with makeup/letdown flow, or mass input/output).

C. tncorrect. 1St part wrong, 2Nd part correct. This is plausible because the operator may
incorrectly use the Steam Tables and determine that the Pressurizer fluid is saturated.

D.  Correct. 1Stpart correct, 2nd part correct. Using Steam Tables, the operator will
compare the RCS Pressure of 2010 psig (or 2025 psia) against Table 2, Saturated
Steam Pressure, and determine that the associated saturated temperature is 637°F.
Since the Pressurizer fluid temperature is 610°F, the Pressurizer fluid is 27°F
subcooled. According to TQ-TM-104-220-C001 (p21-22; Rev 5), the volume of the
steam space is controlling Pressurizer level under normal and transient conditions.

Steam Tables, Table 2
TQ-TM-104-220-C001 (p21-22;

Technical Reference(s): Rev 5)

(Attach if not previously provided)

Proposed References to be provided to applicants during examination:  Steam Tables

Learning Objective: 220-GLO-2 (As available)

Question Source: Bank # WTSI 60001
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam: 2004

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 5
55.43

Facility operating characteristics during steady state and transient conditions, including coolant
chemistry, causes and effects of temperature, pressure and reactivity changes, effects of load
changes, and operating limitations and reasons for these operating characteristics.
Comments:



The KA is matched because the operator must demonstrate knowledge of the operational
implications and determination of the condition of fluid in PZR, using steam tables. This is
accomplished by not only requiring that the operator determine the fluid condition for a given
set of conditions, but by also identifying how the RCS pressure is being controlled in those
conditions.

The question is at the Comprehension/Analysis cognitive level because the operator must
apply the use of Steam Tables to correctly answer the first part of the question, and then
demonstrate an understanding how the Pressurizer operates while at power to answer the
second part of the question correctly.

What MUST be known:
1. How to use Steam Tables to determine the condition of the water in the
Pressurizer at any given time. 2. How the pressurizer operates to maintain RCS
pressure while the plant is at power.




Examination Qutline Cross-reference;: Level RO SRO

Tier # 2

Group # 1

K/A # 004 K6.17
Importance Rating 4.4

Knowledge of the operational implications of the following concepts as they apply to the CVCS:
Flow paths for emergency boration

Proposed Question: RO Question # 11

Plant conditions:

Emergency Boration is required.

MU-V-14A and MU-V-14B, Makeup pump suction from BWST, are stuck closed.
Guide 1 method “B” is being used for backup emergency boration.

Boric Acid Mix Tank is out of service.

WDL-T-7A Reclaim Boric Acid Tank (RBAT) is on recirculation.

Which ONE (1) of the following correctly completes the statement below?

The flow path from WDL-T-7A RBAT to the Makeup tank is through...

A, WDL-V-61 Boric Acid Injection Valve, and the batch controller.
B. WDL-V-61 Boric Acid Injection Valve, and bypassing the batch controller.
C. MU-V-51 Emergency Boric Acid Addition Valve, and the batch controller.

D. MU-V-51 Emergency Boric Acid Addition Valve, and bypassing the batch controlier.

Proposed Answer: A

Explanation (Optional):

A. Correct. According to OP-TM-EOP-010 Guide 1 method “B” Position WDL-V-61 to
inject, Maximize the batch size, Open MU-V-10, (next steps ensure 1 RBAT is on
Recirc.

B. Incorrect. This is plausible because method “A” using MU-V-51 bypasses the batch
controller, incorrect Guide 1 directs using WDL-V-61 and the use of the batch controller.

C. Incorrect. This is plausible because method “A” (BAMT) using MU-V-51 bypasses the



batch controller, incorrect Guide 1 directs the use of the batch controller.

D. Incorrect. This is plausible for confusing Method “A” (BAMT) with flow path for method
‘B” (RBAT).

OP-TM-EOP-010 (p13; Rev 12)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination:  None

211-GLO-12

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 8

55.43
Components, capacity, and functions of emergency systems.
Comments:

The KA is matched because the operator must demonstrate knowledge of the operational
implications of the flow paths for emergency boration, flow path and whether or not the batch

controller is required {0 be used.

The question is at the Memory cognitive level because the operator must recall two pieces of
information which valve and the subsequent flow path.

What MUST be known:
1. Guide 1 method “B” path MU-V-51 or WDL-V-61 which path is associated with
RBATS. 2. WDL-V-61 flow path whether it goes directly to the inlet of the MU tank or
through the batch controller.




Examination Qutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 005 K6.03
Importance Rating 2.5

Knowledge of the effect of a loss or malfunction on the following will have on the RHRS: RHR
heat exchanger

Proposed Question: RO Question # 12

Which ONE (1) of the following events would prevent Simultaneous DHR and LPI/HPI
Operation initiation in accordance with OP-TM-212-921, Simultaneous DHR and LPI/HP!
Operation, following an RCS LOCA?

A Loss of Instrument Air.

B. Loss of Vital bus "B" (VBB).

C. All Reactor Coolant Pumps tripped.

D. DR Pump Discharge Valve DR-V-1B is stuck closed.
Proposed Answer: D

Explanation (Optional):
A. Incorrect. This is plausible since DC-V-2B and DC-V-65B valves will fail on loss of
instrument air; however they fail to their ESAS positions.

B. Incorrect. This is plausible since DC-V-2B and DC-V-65B valves will fail on loss of
Vital bus "B" however they fail in their ESAS positions.

C. Incorrect. This is plausible since different RCS pressure values will be in effect if an
RCP is operating; however the procedure can be initiated in either case.

D. Correct. According to OP-TM-212-921 (p2; Rev 3), the operator must verify that both
Decay Heat river water trains are OPERABLE prior to implementing this procedure.
Since Decay River Water is not available to the B DHR heat exchanger the prerequisite
is not met.

Technical Reference(s): OP-TM-212-921 (p2; Rev 3) (Attach if not previously provided)



Proposed References to be provided to applicants during examination: None

Learning Objective: 21 2-GLO-12 (As available)
. _ IR-212-GLO-12-
Question Source: Bank # Qo5
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam: 2007

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 10
55.43

Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate knowledge of the effect of a loss
or malfunction on the RHR heat exchanger will have on the RHRS. Specifically, the operator
must know that post-LOCA in which simultaneous DHR and LPI/HPI operation is required, if
the B DR Train is not available for operation, simultaneous DHR and LPI/HPI operation is not
permitted.

The question is at the Comprehension/Analysis cognitive level because the operator must
utilize knowledge of the normal ES Standby alignment, and then evaluate the consequences of
four different sets of conditions, and identify the one that will prohibit simultaneous DHR and
LPI/HPI operations, to correctly answer the question.

What MUST be known:

1. Both DR trains must OPERABLE in order to perform OP-TM-212-921, Simultaneous
DHR and LPI/HPI Operation. 2. A Loss of Instrument Air will not render the DHR HX
inoperable on ESAS. 3. A Loss of VBB will not render the DHR HX inoperable on
ESAS.




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1*_ o

KIA # 003 At02
Importance Rating 00

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the RCPS controls including: RCP purrip and motor bearing
temperatures

Proposed Question: RO Question # 13

Plant conditions:

e 100% power.
» Total loss of Nuclear Services Closed Cooling Water occurred 5 minutes ago.
¢ Attempis to start NS-P-1A/B/C were unsuccessful.

Assuming that all temperatures are rising at one degree per minute, which ONE (1) of the
following conditions will require the operator to shut down the Reactor Coolant Pumps within
the next 60 seconds? T

{//,..,

A. Motor stator temperature indication is 135°C.

B. Motor guide bearing temperature indication is 165°F.

C. Motor thrust bearing temperature indication is 200°F.

D. #1 Seal water radial bearing temperature indication is 220°F.
Proposed Answer: C

Explanation (Optional):

A. Incorrect. This is plausible because according to OP-TM-AOP-031 (p1 and 3; Rev 4)
the RCPs must be tripped if the RCP motor or bearing temperature is approaching HI-2
alarm set point. However, according to OP-TM-PPC-A0704 (p1; Rev 1), the RCP Stator
Temperature Hi-1 alarm occurs at 125°F, and the Hi-2 alarm occurs at 150°F. The Hi-2

alarm setpoint has not been reached. Ry

B. Incorrect. This is plausible because according to OP-TM-AQOP-031 (p1 and 3; Rev 4)
the RCPs must be tripped if the RCP motor or bearing temperature is approaching HI-2
alarm set point. However, According to OP-TM-PPC-A0702 (p1; Rev 2), the RCP Motor
Upper Guide Bearing Temperature Hi-1 alarm occurs at 165°F, and the Hi-2 alarm




occurs at 185°F, and according to OP-TM-PPC-AQ0703 (p1; Rev 1), the RCP Motor
Lower Guide Bearing Temperature Hi-1 alarm occurs at 165°F, and the Hi-2 alarm
occurs at 185°F. Although the Hi-1 alarm setpoint has been exceeded for both upper
and lower bearings, at the present rate of rise, the Hi-2 setpoint is still five minutes
away.

C. Correct. According to OP-TM-AQP-031 (p1 and 3; Rev 4) identifies an entry condition
as Less than two NS pumps operating and RCP motor or bearing temperature
approaching HI-2 alarm set point. Upon entry into the procedure, the operator will be
directed to trip the reactor and stop all RCPs. According to OP-TM-PPC-A0700 (pf;
Rev 2), the RCP Motor Down Thrust Bearing Temperature Hi-1 alarm occurs at 175°F;
and the Hi-2 alarm occurs at 200°F. According to OP-TM-PPC-AQ0701 (p1; Rev 2), the
RCP Motor Up Thrust Bearing Temperature Hi-1 alarm occurs at 180°F, and the Hi-2 -
alarm occurs at 200°F. Since the Hi-2 alarm has been exceeded in both instances, a -
trip of all RCPs is required. ;

D. Incorrect. This is plausible because according to OP-TM-AOP-031 (p1 and 3; Rev 4)
the RCPs must be tripped if the RCP motor or bearing temperature is approaching HI-2
alarm set point. However, according to OP-TM-PPC-A0521 (p1; Rev 1), the RCP Seal
Water Temperature Hi-1 alarm occurs at 190°F, and the Hi-2 alarm occurs at 225°F.
Although the Hi-1 alarm setpoint has been exceeded, at the present rate of rise, the Hi-
2 setpoint is still five minutes away.

OP-TM-AOP-031 {p1 and 3; Rev

4)

OP-TM-PPC-A0700 (p1; Rev 2)

OP-TM-PPC-A0701 (p1; Rev 2}

Technical Reference(s): OP-TM-PPC-A0699 (p1; Rev 1)  (Attach if not previously provided)

OP-TM-PPC-AQ702 (p1; Rev 1)

OP-TM-PPC-A0703 (p1; Rev 1)

OP-TM-PPC-A0521 (p1; Rev 1)

Proposed References to be provided to applicants during examination: None

Learning Objective: ~ 226-GLO-9 (As available)

Question Source: Bank # IR-226-GLO-9-Q02
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam: 1998



Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 5
55.43

Facility operating characteristics during steady state and transient conditions, including coolant
chemistry, causes and effects of temperature, pressure and reactivity changes, effects of load
changes, and operating limitations and reasons for these operating characteristics.

Comments:

The KA is matched because the operator must demonstrate the ability to predict and/or monitor
changes in parameters (to prevent exceeding design limits) associated with operating the RCP
pump and motor bearing temperatures.

The question is at the Comprehension/Analysis cognitive level because the operator must
know the Hi-2 setpoints of the various RCP alarms, the entry conditions for AOP-031, and the
fact that AOP-031 requires a trip of the RCPs if the Hi-2 Alarm setpoint is being approached;
and then evaluate plant conditions to correctly answer the question.

What MUST be known:
1. The criteria for RCP shutdown in AOP-031 is RCP motor or bearing
temperature approaching HI-2 alarm set point. 2. The Hi-2 Alarm setpoint
for the RCP Motor temperature. 3. The Hi-2 Alarm setpoint for the RCP
Upper Motor Bearing temperature. 4. The Hi-2 Alarm setpoint for the RCP
Lower Motor Bearing temperature. 5. The Hi-2 Alarm setpoint for the RCP
Motor Down Thrust Bearing temperature. 6. The Hi-2 Alarm setpoint for
the RCP Motor Up Thrust Bearing temperature. 7. The Hi-2 Alarm setpoint
for the RCP Seal Water at Radial Bearing temperature.




Examination Qutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 022 A1.01
Irnportance Rating 3.6

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

Proposed Question: RO Question # 14

Which ONE (1) of the following conditions, if it existed as stated, would violate a Containment
temperature limitation as identified in OP-TM-823-000, Reactor Building Heating and
Ventilation System?

A. With Containment Integrity required, and RB Purge in progress, the RB temperature
below the 320’ elevation level is 98°F.

B. With Containment Integrity required, and a plant heatup in progress, the RB
temperature below the 320’ elevation level is 68°F.

C. With Containment Integrity NOT required, and RB Purge in progress, the RB
temperature below the 320’ elevation level is 58°F.

D. With Containment Integrity NOT required, and RB Purge in progress, the RB
temperature abgve the 320’ elevation level is 128°F.

Proposed Answer: B

Explanation (Optional):

A

Incorrect. This is plausible because according to OP-TM-823-000 (4; Rev 6) Step
2.2.2, the operator is directed to maintain purge supply (AH-T1-6A & B) and purge
exhaust (average RB temperature below 320’ elev. or locally measured ambient
temperature near purge valves) 290°F when purging while containment integrity is
required. The operator may not know the limit.

Correct. According to OP-TM-823-000 (4; Rev 6) Step 2.2.3, the operator is directed to
maintain RB average temperature below 320’ elevation above 70°F in order to minimize
the probability of OTSG TSDT problems during plant heatup. Since a plant heatup is in
progress RB temperature must be at least 70°F.

Incorrect. This is plausible because according to OP-TM-823-000 (4; Rev 6) Step
2.2.2, the operator is directed to maintain purge supply (AH-TI-6A & B) and purge



exhaust (average RB temperature below 320’ elev. or locally measured ambient
temperature near purge valves) 255°F when purging while containment integrity is not
required. The operator may not know the limit.

D. Incorrect. This is plausible because according to OP-TM-823-000 (4; Rev 6) Step
2.2.5, the Maximum allowable RB average temperature above 320’ elevation is 130°F.
The operator may not know the limit.

OP-TM-823-000 (p4; Rev 6)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination: None

823-GLO-9 (As available)

Learning Objective:
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10

55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to monitor changes in
parameters (to prevent exceeding design limits) associated with containment temperature. The
ability to monitor changes is demonstrated by knowing where the limit lies (i.e. above or below
the 320’ elevation), and the ability to prevent exceeding design limits is demonstrated in
knowing the limits.

The question is at the Memory cognitive level because the operator must simply recall the
established limit on containment temperature, given a plant condition.

| What MUST be known: |




1. What is the RB Temperature limit below elevation 320’ when a heatup is in
progress.




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 103 A2.05
Importance Rating 2.9 |

Ability to (a) predict the impacts of the following malfunctions or operations on the containment
system-and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those malfunctions or operations Emergency containment entry

Proposed Question: RO Question # 15

Plant conditions:

s Plant shutdown from power operation is in progress.
e A Train of DHR is in service.

o RCS temperature is 194°F.

« RCS pressure is 310 psig.

Event:

¢ Fire alarms occur inside the Unit 1 Reactor Building, and the crew enters OP-TM-AOP-001,
Fire.

¢ The Shift Manager suspects an active fire and decides to send the Fire Brigade into the
Unit 1 Reactor Building.

» The Fire Brigade determines that a water hose must be run through BOTH doors of the
Personnel Air Lock.

Which ONE (1) of the following correctly completes the statement below?

When both Airlock doors are open, entry into Technical Specification 3.6.1, Reactor Building —
Containment Integrity (1) required, and this entry will be considered (2) in
accordance with RP-TM-460-1007, Access to TMI-1 Reactor Building.

A (1) is
(2) a Planned Reactor Building Entry

B. (1) is
(2) an Urgent Unplanned Reactor Building Entry

C. (1) isNOT
(2) a Planned Reactor Building Entry

D. (1) is NOT
(2) an Urgent Unplanned Reactor Building Entry



Proposed Answer: D

Explanation (Optional):

A

B.

Incorrect. 1St part wrong, 2"d part wrong. See B and D.

Incorrect. 15t part wrong, 2nd part correct. This is plausible because the operator may
incorrectly believe that under the present conditions CONTAINMENT INTEGRITY must
be maintained.

Incorrect. 15t part correct, 2nd part wrong. This is plausible because the operator may
be unfamiliar with the distinguishing characteristics between the Urgent Unplanned and
Planned Entry, and incorrectly conclude that this entry is NOT urgent. Additionally, the
operator may incorrectly believe that since the plant is no longer at power, an Urgent
Entry is not needed.

Correct. 1St part correct, 2nd part correct. According to Technical Specification 3.6.1
{p3-41; Amendment 246), except as provided in Specifications 3.6.6, 3.6.8, and 3.6.12,
CONTAINMENT INTEGRITY (Section 1.7) shall be maintained whenever all three of
the following conditions exist: (1) Reactor coolant pressure is 300 psig or greater, (2)
Reactor coolant temperature is 200 degrees F or greater, and (3) Nuclear fuel is in the
core. Since the RCS temperature is less than 200°F, the maintenance of Containment
Integrity is NOT required, and both Personnel Airlock Doors can be opened without
entering into TS 3.6.1. According to RP-TM-460-1007 (p6-7; Rev 6) there are two types
of Reactor Building Entries made with this procedure; (1) and Urgent Unplanned Entry,
and a (2) Planned Entry. The Planned Entry is characterized by RadPro Briefings which
will require signoffs. The Urgent Unplanned Entry is characterized by limited restrictions
such as no RWP, a minimum number of persons making the entry, and the bypassing of
typical entry requirements. According to OP-TM-AOP-001 (p1-7; Rev 8) Steps 3.1
through 3.18, actions are taken to get the Fire Brigade into the Containment such as
making an announcement as to the location, ensure that Security responds to access
the area, and aligning the Containment Fire Service to the Containment, all in an effort
to effectively and efficiently deal with the fire. The Urgent Unplanned Entry is consistent
with this response.

Technical Specification 3.6.1 (p3-
41; Amendment 246)

Technical Reference(s): RP-TM-460-1007 (p6-7; Rev 6) (Attach if not previously provided)

OP-TM-AQP-001 (p1-7; Rev 8)



Proposed References to be provided to applicants during examination: None

240-GLO-14

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10

55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to (a) predict the
impacts of the emergency containment entry on the containment system (Log into TS, or no),
and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those operations. This is accomplished by presenting a situation involving an
Emergency Containment Entry that will relax Containment Integrity; and then requiring that the
operator identify whether or NOT the Containment Integrity Technical Specification will need to
be entered; and then require that the operator decide upon the implementation of two
proceduralized entry paths.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:

1. When the RCS is not open to the atmosphere, what conditions must exist to require
Containment Integrity to be maintained? 2. In the given conditions, is Containment
Integrity required to be maintained? 3. When the Fire Brigade enters the Containment
during a fire event, how will they enter the Containment?




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1 o
KIA# 026 A2.04
Importance Rating 3.9

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

Proposed Question: RO Question # 16

Plant conditions:

¢ The plant has tripped from 100% power.
e The RCS 1600 psig and 500 psig ESAS has actuated.
* The RB pressure 4 psig and 30 psig ESAS has actuated.

Subsequently:

e MAP-E-2-3, RB SPRAY FLOW LO, alarms.
¢ A Train BS flow is 750 gpm.
e B Train BS flow is 1100 gpm.

Which ONE (1) of the following correctly assesses the operational status of the RB Spray
Pumps, AND identifies the required action?

A. RB Spray Pump BS-P-1A is operating abnormally, ONLY;
Place RB Spray Pump BS-P-1A in PTL within 60 seconds.

B. RB Spray Pump BS-P-1A is operating abnormally, ONLY;
Initiate OP-TM-214-901, RB Spray Operation.

C. RB Spray Pumps BS-P-1A and 1B are operating abnormaily;,
Initiate OP-TM-214-901, RB Spray Operation.

D. RB Spray Pumps BS-P-1A and 1B are operating abnormally;

Place RB Spray Pump BS-P-1A and BS-P-1B in PTL within 60 seconds and verify that
all RB Cooling Units are operating in SLOW speed.

Proposed Answer: B



Explanation (Optional):

A

Incorrect. This is plausible because the pump assessment is correct, and according to
OP-TM-214-000 (p1; Rev 8), the operator is directed to not operate a BS pump for more
than 60 seconds with flow less than 60 gpm. The operator may incorrectly apply the 60
second rule to the low flow condition.

Correct. According to TQ-TM-104-214-C001 (p22; Rev 6), the minimum required BS
Pump flow is 800 gpm, and the design normal flow is 1100 gpm. Therefore, BS-P-1B is
operating as expected. According to OP-TM-MAP-E0203 (1; Rev 3), the RB SPRAY
FLOW LO alarm will occur when specific train flow is <900 gpm, and therefore, this
indicates that BS-P-1A flow is abnormally low. According to OP-TM-MAP-E0203 (1;
Rev 3), when the low flow condition exists, and the 30 psig ESAS has actuated the
operated is directed to initiate OP-TM-214-901.

Incorrect. This is plausible because the operator may incorrectly believe that the
normal flow of a BS Pump is greater than 1100 gpm.

Incorrect. This is plausible because the operator may incorrectly believe that the
normal flow of a BS Pump is greater than 1100 gpm. According to OP-TM-214-901 (p6;
Rev 4) the operator is directed to monitor the RB Spray system after auto or manual
actuation and check for flow > 1400 gpm. If so, the operator is directed to place the BS
Pump in PTL. The operator may incorrectly believe that both pumps should be
operating at 1400 gpm and that this is the cause of the low flow alarms. If both BS
Pumps were turned off the logical action would be to verify alternate cooling.

TQ-TM-104-214-C001 (p22; Rev
6)

Technical Reference(s): OP-TM-MAP-E0203 (1; Rev 3) (Attach if not previously provided)

OP-TM-214-901 (p6; Rev 4)

Proposed References to be provided to applicants during examination:  None

Learning Objective:

214-GLO-10 and 11 (As available)

Question Source: Bank #

Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A



Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: ~ 55.41 7

55.43

Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.

Comments:

The KA is matched because the operator must demonstrate the ability to predict the impact of
an RB Spray Pump failure; and identify the required action. This is accomplished by
presenting the operator with a set of conditions, and the information that at least one RB Spray
Pump is operating abnormally, and requiring the operator to assess pump operation, and then
based on the evaluation select the actions to take.

The question is at the Memaory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:

1. What is the setpoint of the low flow alarm, and the cause of it being in under the
present conditions? 2. What is the normal flow of an operating BS Pump under the
stated conditions? 3. What action must be taken if the flow in one or more RB Spray
trains is abnormally low?




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 078 A3.01
Importance Rating 3.1

Ability to monitor automatic operation of the IAS, including: Air pressure
Proposed Question: RO Question # 17

Plant conditions:

o 100% power.
+ Instrument air has lowered to 81 psig and is steady.

Assuming no operator action, which ONE (1) of the following identifies the current position of
the following Instrument Air System valves?

o |A-V-1, Instrument Air Backup from Service Air.
+ |A-V-2104A/B, Instrument Air Auto Isolation Valves.
* |A-V-2133, IA-Q-2 Dryer Bypass Valve.

1A-V-1 IA-V-2104A/B IA-V-2133
A. Closed Open Open
B. Closed Open Closed
C. Open Closed Open
D. Open Closed Closed
Proposed Answer: B

Explanation (Optional):

A. Incorrect. This is plausible because the operator may incorrectly believe that the 1A
System is designed such that the Auto Isolation Valves I1A-V-2104A/B, and the |IA-Q-2
Bypass Valve are the only valves that will be opened at this pressure, and that the other
valve will be opened at a lower pressure.

B. Correct. According to PLB-1-7 (p1; Rev 6) on lowering |AS pressure, the following
automatic actions will occur: (1) at 85 psig, IA-V-2104A/B open and |A-P-1A/B supply
IA headers, (2) at 80 psig, (+0 -5) |IA-V-1 opens and (3) At 75 psig, (+0 -5) IA-V-2133
bypass on IA-Q-2 opens. According to TQ-TM-104-850-C001 (p22; Rev 2), the Auto



Isolation valves, 1A-V-2104A/B, will open when the local Instrument Air header pressure
(PS-1404) drops to 85 psig. Consequently this valve is open. According to TQ-TM-
104-850-C001 (p88; Rev 2), IA-V-1, Instrument Air backup supply valve from Service
Air, opens at 80 psig. Consequently, this valve is closed. According to TQ-TM-104-
850-C001 (p35; Rev 2), in Auto, IA-Q-2 Bypass Valve, 1A-V-2133, will open (bypass IA-
Q-2) when Instrument Air pressure at PS-1406 is <75 psig. Consequently, this valve is
closed.

C. Incorrect. This is plausible because the operator may incorrectly believe that the |A
System is designed such that the |A Backup from SA IA-V-1, and the IA-Q-2 Bypass
Valve are the only valves that will be opened at this pressure, and that the other valves
will be opened at a lower pressure.

D. Incorrect. This is plausible because the operator may incorrectly believe that the 1A
System is designed such that the |A Backup from SA |A-V-1 is the only valve that will be
opened at this pressure, and that the other valves will be opened at a lower pressure.
This is enhanced by the fact that two additional backup methods are available when the
pressure drops < 80 psig; and the operator may incorrectly believe that SA 1A-V-1 is the
one that opens at 81 psig.

PLB-1-7 (p1; Rev 6)
TQ-TM-104-850-C001 (p22, 35

and 88; Rev 2) (Attach if not previously provided)

Technical Reference(s):

Proposed References to be provided to applicants during examination:  None

850-GLO-10

Learning Objective: {As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 4



55.43
Secondary coolant and auxiliary systems that affect the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to monitor automatic
operation of the IAS, including air pressure. This is accomplished by presenting the operator
with a set of conditions which includes a lowering IA pressure, and requiring the operator to
conclude whether or not an automatic action has occurred.

The question is at the Comprehension/Analysis cognitive level because the operator must
recall the automatic function setpoints of three valves, and then given an |A System pressure,
conclude whether or not an automatic action has occurred, to correctly answer the question.

What MUST be known:
1. At what pressure will the |A Backup from SA automatically open on lowering
system air pressure? 2. At what pressure will the Auto Isolation Valves
automatically open on lowering system air pressure? 3. At what pressure will the
IA-Q-2 Bypass Valve automatically open on lowering system air pressure? 4. Under
the present plant conditions, what position would these valves be in?




Examination QOutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 082 A3.01
Importance Rating 3.0

Ability to monitor automatic operation of the ac distribution system, including: Vital ac bus
amperage

Proposed Question: RO Question # 18

Plant conditions:

¢ Shut down.
¢ Maintenance requires 1P 480 volt bus to be fed from 1S 480 volt bus.

In accordance with OP-TM-731-550, Cross Tie of ES 480 Volt Bus Feeding 1P From 18, which
ONE (1) of the following identifies where current to the 1P 480 volt bus is monitored AND the
means by which this current is monitored?

A 4160V Line to 1P Bus;
By calculating.

B. 480 V Line to 1P Bus;
By direct reading.

C. 4160 V Line to 1S Bus;
By calculating.

D. 480 V Line to 1S Bus;
By direct reading.

Proposed Answer: C

Explanation (Optional):

A. Incorrect. This is plausible because the operator may know that no 480 volt amperage
indication exists, but incorrectly believe that the supply breaker from its associated 4160
Volt bus remains closed during crosstie operations.

B. Incorrect. This is plausible because the operator may not know that 480V amperage
indication is NOT available.



C. Correct. Current cannot be monitored directly and is deterrmined from the 4160 V
feeding bus. According to OP-TM-731-550 (p2; Rev 1), the operator is directed to verify
that the load to be picked up is less than 640 amps, or is within the capability of the
Emergency Diesel, if it is the sole provider of power to the supplying 4KV bus. A note
provided indicates that 640 amps of load at 480 volts corresponds to 74 amps of load as
read on the 4KV bus. Since 480 volt bus amps are not metered in the control room,
monitor the amps read on the ammeter for the supplying breaker on Console Right.
Subsequently, according to Step 4.1.2 (p3; Rev 1), the operator is directed to record the
currents of the 2 busses being tied together, and verify that the total is less than 1500
amps (173 amps high side) for 1P tie with 1S. The operator must then use the ammeter
for the supplying breaker (4160 V Line to 1S Bus) to determine the amperage on the
supplying bus, then use the ammeter for the supplying breaker (4160 V Line to 1P Bus)
to determine the amperage on the bus to be supplied. Calculations are needed to arrive
at these values. These two amperages are then added together and compared a
maximum amperage limit of 173 amps, which will subsequently be used to establish the
limit for the ammeter on the 4160 V Line to 1S Bus, while Bus 1S is cross-tied to Bus
1P.

D. Incorrect. This is plausible because the operator may not know that 480V amperage
indication is NOT available.

OP-TM-731-550 (p2-3; Rev 1)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination: ~ None

xLearning Objective: 740-GLO-10 (As available)

Question Source: Bank # WTSI 58752
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam: 2007

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 8
55.43



Components, capacity, and functions of emergency systems.

Comments:
The KA is matched because the operator must demonstrate the ability to monitor automatic
operation of the ac distribution system, specifically Vital ac bus amperage when two vital AC

busses are cross-tied.

The question is at the Memory cognitive level because the operator must recall specific facts to
correctly answer the question.

What MUST be known:
1. The means of monitoring amperage on 1P. 2. The means of monitoring
amperage on 1S. 3. The normal electrical breaker alignment during 480V
AC Bus cross-tie operations. 4. The means that OP-TM-731-550
establishes for monitoring maximum amperage limits are not exceeded
during 480V AC Bus cross-tie operations.




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 039 A4.07
Importance Rating 2.8

Ability to manually operate and/or monitor in the control room: Steam dump valves.
Proposed Question: RO Question # 19

Plant conditions:

Reactor tripped from 100% power.

ICS Turbine Bypass Valve/Atmospheric Dump valve control stations are in automatic.
Condenser vacuum is low at 20 inches due to condenser air leak.

OTSG pressures are stable at 1010 psig.

Assuming NO operator action, which ONE (1) of the following describes the response of OTSG
pressure control systems if the Main Condenser vacuum rises to 25 inches?

A. TBVs open to automatically control OTSG pressures at 1010 psig;
ADVs close, but will open if OTSG pressure exceeds 1040 psig.

B. ADVs will automatically control OTSG pressures between 1026-1052 psig;
TBVs remain closed.

C. ADV control is transferred to the (control room) Backup Manual Loaders;
TBVs remain closed.

D. TBV control is automatically transferred to ICS Manual;
ADVs close, but will open if OTSG pressure exceeds 1040 psig.

Prbposed Answer: B

Explanation (Optional):

A Incorrect. This is plausible if the operator incorrectly believes that the TBVs are not
latched closed until reset.
B. Correct. According to TQ-TM-104-411 (p29-31; Rev 5), the TBV/ADV pressure control

schemes use OTSG pressure signals. During normal operation the setting is 885 psig,
corresponding to 47.5% on the dial. Setpoint biases applied by the ICS are 10, 75 and
125, resulting in normal automatic adjustable control setpoints of 895, 960 and 1010



psig. The ICS has fixed Automatic Control setpoints as well. Fixed ICS setpoints of
1040 psig and 1026 psig can be applied (depending on plant conditions) in order to limit
high OTSG pressures. The 895 psig Automatic Control setpoint provides a 10 psi
control band allowance to prevent Turbine Bypass Valves and Turbine Control Valves
from fighting each other during Turbine startup and low load operation when both flow
paths are in operation at the same time. The 960 psig Automatic Control setpoint is in
effect, when ICS ULD > 15%. This setpoint is intended to prevent inadvertent Turbine
Bypass Valve operation during normal plant transients. The 1010 psig Automatic
Control setpoint is to prevent excessive Pressurizer Level decrease on reactor trip.
Raising the OTSG pressure setpoint on a reactor trip limits RCS Cooldown and shrink,
since this sets post trip OTSG saturated steam temperature at 555°F. The

1040 psig Automatic (Fixed) Control setpoint provides an independent high-pressure
relief that will open proportional to OTSG pressure. The circuit will transfer to MS-V-
4A/4B controls on low vacuum or loss of CW Pumps. The

1026-1052 psig Automatic (Fixed) Proportional Control setpoint will cause the ADVs to
modulate open proportionally to control steam flow as a function of pressure in the
range 1026 to 1052 psig. This circuit is never used by the TBVs, and is blocked (not
used) by the ADVs if Main Condenser vacuum is <23" Hg or less than 2 CW Pumps are
running. The TBV/ADV automatic transfer from the Turbine Bypass Valves to the
Atmospheric Dump Valves on loss of vacuum, (23" Hg) or less than two Circulating
Water Pumps operating is sensed by the CVl relay. When this occurs, ICS sends the
TBVs a 0% demand signal. Under either of these two conditions, MS-V-4A/4B (if in
automatic) will control pressure at the operator controlled ICS setpoint (normally 885
psig) + bias, or at 1040 psig (fixed setpoint}, whichever error signal is greater.
Additionally, MS-V-4A/4B will open at 1026 psig and be fully open at 1052 psig to
protect OTSGs from overpressure. This signal is blocked if the CVI relay detects loss of
vacuum or loss of CW Pumps. TBVs are latched closed on loss of vacuum (<23” Hg),
and cannot be controlled remotely until the condition is cleared and the white TBV
Power Reset push button is depressed on Console Center.

C. Incorrect. This is plausible because the TBVs will remain closed. Additionally,
according to TQ-TM-104-411 (p31; Rev 5), ADV control automatically is transferred to
the Control Room Back-up Loaders on loss of ICS Auto Power. Control is returned to
normal following restoration of ICS Auto Power and depressing the ICS push button on
Console Center. The operator may incorrectly believe that the plant conditions will
result in a transfer to the Backup Loaders.

D. Incorrect. This is plausible because under certain conditions the system will operate in
the manner. However, under the stated conditions, the TBVs will remain closed.

TQ-TM-104-411 (p29-31; Rev 5)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination: None



411-GLO-5

Learning Objective: (As available)

Question Source:  Bank # WTSI 46728
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam: 2003

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 4

55.43
Secondary coolant and auxiliary systems that affect the facility.

Comments:
The KA is matched because the operator must demonstrate the ability to manually operate
and/or monitor the steam dump valves in the control room.

The question is at the Comprehension/Analysis cognitive level because the operator must
recall the setpoints of Turbine Bypass Valves and Atmospheric Dump Valves, and then given
muitiple points of data, conclude proper vaive response.

What MUST be known:
1. The TBVs will close and be blocked from opening when Main Condenser
Vacuum is low. 2. Even if Main Condenser Vacuum is restored, the TBVs will not
open until the low vacuum condition is manually reset.




Examination Outline Cross-reference; Level RO SRO

Tier # 2

Group # 1

K/A # 073 A4.01
Importance Rating 3.9

Ability to manually operate and/or monitor in the control room Effluent release
Proposed Question: RO Question # 20

Which ONE (1) of the following RMS monitor channels will automatically start a MAP 5 lodine
Sampler upon a Radiation Level Hi alarm?

A. RM-A-6, Auxiliary Building Vent Exhaust, gas channel.

B. RM-A-5, Condenser Vacuum Pump Exhaust, gas channel.

C. RM-A-9, Reactor Building Purge Exhaust Duct, particulate channel.

D. RM-A-8, Auxiliary and Fuel Handling Building Exhaust Duct, iodine channel.
Proposed Answer: B

Explanation (Optional):

A

Incorrect. This is plausible because according to TQ-TM-104-661-C001 (p33-34; Rev
4), the MAP-5 remote iodine sampler stations will start automatically on a High Gas
Alarm from various RMS monitors. However, According to OP-TM-MAP-C0101 (p12;
Rev 1), there are no automatic actions to start a MAP-5 sampler on any alarm levels
associated with RM-A-6.

Correct. According to TQ-TM-104-661-C001 (p33-34; Rev 4), the MAP-5 remote iodine
sampler stations will start automatically on a High Gas Alarm from RM-A-5, 8 and 9.
Additionally, according to OP-TM-MAP-C0101 (p8; Rev 1), RM-A-5/15 will start a MAP-
5 Sampler on a HI Alarm.

Incorrect. This is plausible because according to TQ-TM-104-661-C001 (p33-34; Rev
4), the MAP-5 remote iodine sampler stations will start automatically on a High Gas
Alarm from RM-A-5, 8 and 9, and the operator may incorrectly believe that it is the
particulate channel that starts the sampler. According to TQ-TM-104-661-C001 (p283-
24; Rev 4), RM-A-9 is composed of three channels, particulate monitoring, iodine
monitoring and gas monitoring.



D. Incorrect. This is plausible because according to TQ-TM-104-661-C001 (p33-34; Rev
4), the MAP-5 remote iodine sampler stations will start automatically on a High Gas
Alarm from RM-A-5, 8 and 9, and the operator may incorrectly believe that it is the
iodine channel that starts the sampler. According to TQ-TM-104-661-C001 (p23-24;
Rev 4), RM-A-8 is composed of three channels, particulate monitoring, iodine
monitoring and gas monitoring.

TQ-TM-104-661-C001 (p23-24,
33-34; Rev 4)

Technical Reference(s): OP-TM-MAP-C0101 (p8, 12; Rev  (Attach if not previously provided)
1)

Proposed References to be provided to applicants during examination:  None

Learning Objective: 661-GLO-2 (As available)

Question Source: Bank # IR-661-GLO-2-Q02
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam:  None

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: ~ 55.41 11
55.43
Purpose and operation of radiation monitoring systems, including alarms and survey
equipment.
Comments:

The KA is matched because the operator must demonstrate the ability to monitor the automatic
operation of a radioactive effluent release in the control room. This is accomplished by
identifying which, from a list of RMS channels, will automatically start a MAP-5 lodine Sampler.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

| What MUST be known: |




1. Which RMS atmosphere monitors will automatically start a MAP-5 Sampler on
a High Alarm? 2. Which specific channel, particulate, lodine, Gas, will start the
sampler?




Examination QOutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 059 2.4.45
Importance Rating 4.1

Main Feedwater: Emergency Procedures / Plan: Ability to prioritize and interpret the
significance of each annunciator or alarm.

Proposed Question: RO Question # 21

Plant conditions:

o A Plant startup is in progress IAW 1102-2, Plant Startup.
e 47% power.
e The crew has just placed Main Feedwater Pump FW-P-1B is service.

The following alarms have come in recently:

PPC Alarm A0303, FW-P-1B OIL OUT CLR TEMP HI/LO
MAP M-1-4, FWP A/B HYD Oil PRESS LO

MAP M-2-5, FWP A/B OIL FILTER DP HI

MAP M-3-5, FWP A/B OIL CONDITIONER TROUBLE

The NLO reports that the FW-P-1B Qil Cooler temperature is 106°F and rising slowly, and that
the FW-P-1B Qil filter is approximately 1 5 psid, and lowering slowly.

Which ONE (1) of the following identifies the alarm that if not addressed will result in the
earliest trip of FW-P-1B?

A. PPC Alarm A0303, FW-P-1B OIL QUT CLR TEMP HI/LO
B. MAP M-1-4, FWP A/B HYD Qil PRESS LO

C. MAP M-2-5, FWP A/B OIL FILTER DP HI

D. MAP M-3-5, FWP A/B OIL CONDITIONER TROUBLE
Proposed Answer: B

Explanation (Optional):
A. Incorrect. This is plausible because according to OP-TM-PPC-A0303 (p1; Rev 0, this



alarm could be caused by high or low oil temperature. The report of the NLO indicates
that the oil temperature is low, which presents an abnormal situation that needs
adjustment, but will not challenge the short-term operability of the MFW Pump. The
high alarm, would challenge the short-term operability, however, the NLO report rules
out the low oil temperature condition. Additionally, according to Step 4.0, bullet 4, low
oil temperature will cause higher APs due to higher oil viscosity, which is also observed.
The operator may incorrectly believe that this temperature is actually the high alarm,
and if so, may present the most significant challenge to the oil system.

Correct. According to OP-TM-MAP-M0104 (p1; Rev 0), the causes of this alarm is
either HP oil line leakage in one of the two MFW Pumps, or a shaft driven HP Oil Pump
failure. If oil pressure continues to lower, then the Feedwater Pump (FWP) will trip.
Consequently, it presents the most significant operational challenge.

Incorrect. This is plausible because according to OP-TM-MAP-M0205 (p1; Rev 0), the
operator may incorrectly believe that this offers the most significant challenge to the
viability of the MFW Qil System; and the operator may incorrectly believe that it is the
cause of the Hydraulic Oil pressure low alarm. However, the NLO report indicates that
this alarm is in because of the high AP on the FW-P-1B filters, which is expected due to
the low temperature on the oil cooler outlet.

Incorrect. This is plausible because the operator may incorrectly believe that this offers
the most significant challenge to the viability of the MFW Oil System, and that all other
alarms are caused by the trouble condition. However, according to OP-TM-MAP-
MO0305 (p1; Rev 0), this alarm offers no immediate chalienge to the MFW Qil System.

OP-TM-MAP-M0104 (p1; Rev 0)
OP-TM-PPC-AQ303 (p1; Rev 0)

Technical Reference(s): OP-TM-MAP-M0305 (p1; Rev 0)  (Attach if not previously provided)

OP-TM-MAP-M0205 (p1; Rev 0)

Proposed References to be provided to applicants during examination: ~ None

Learning Objective:

401-GLO-5 and 10 (As available)

Question Source: Bank #

Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A



Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 4

55.43
Secondary coolant and auxiliary systems that affect the facility.

Comments:
The KA is matched because the operator must demonstrate the ability to prioritize and interpret
the significance of each annunciator or alarm.

The question is at the Comprehensive cognitive level because the operator must consider the
cause of each alarms, separately, and then choose the one presenting the most significant
challenge, thereby demonstrating an understanding of the MFW Pump oil system; in order to
correctly answer the question.

What MUST be known:
1. What is the normal operating temperature of the MFW Qil Cooler outlet? 2.
What could cause the Hydraulic oil pressure low alarm? 3. What is the impact on
the plant of each alarm in the short-term?




Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 078 2.4.21
Importance Rating 4.0

Instrument Air : Emergency Procedures / Plan: Knowledge of the parameters and logic used to
assess the status of safety functions, such as reactivity control, core cooling and heat removal,
reactor coolant system integrity, containment conditions, radioactivity release control, etc.

Proposed Question: RO Question # 22

With the plant at 100% power, the following events occur:

A total loss of instrument air occurs.

The reactor has tripped.

The crew has entered OP-TM-AOP-028, Loss of Instrument Air.
IA Header pressure is 40 psig and slowly lowering.

* & ¢ @

The following parameters are observed:

RCP Seal Injection flow is 15 gpm and lowering.
ICCW flow is 575 gpm and lowering.

Which ONE (1) of the following identifies the action, if any, that should be taken with MU-V-20,
Seal Injection Reactor Building Isolation Valve, IC-V-3, RB Outlet Valve, AND IC-V-4, Coolant
Supply to RB?

A. No action should be taken.

B. Block open MU-V-20, ONLY.

C. Block open IC-V-3 and IC-V-4, ONLY.

D. Block open MU-V-20 and IC-V-3 and IC-V-4.
Proposed Answer: C

Explanation (Optional):
A Incorrect. This is plausible because if ICCW flow is < 550 gpm, this would be correct.

B. Incorrect. This is plausible because if ICCW flow is < 550 gpm, and SI flow were > 22



gpm this would be correct.

C. Correct. According to OP-TM-AOP-028 (p3; Rev 5), when IA header pressure is < 60
psig the operator is directed to check to see if S flow is > 22 gpm, and if so, block open
MU-V-20. Since flow is < 22 gpm, no action is taken regarding this valve. Additionally,
the operator is directed to check that ICCW flow is > 550 gpm, and if so, block open IC-
V-3 and 4. Since flow is > 550 gpm, these valves are blocked open. According to OP-
TM-AOP-0281 (p7-8; Rev 4),Step 3.2 provides direction to direct operators to locally
open MU-V-20, IC-V-3 & IC-V-4, and trip the reactor if |A pressure is less than 60 psig.
Local manual control of MU-V-20 and IC-V-3 & 4 must be performed within 40 minutes
of the event (IA pressure < 60 psig) in order to ensure that RCP seal cooling is not lost.
However, the actions to block open these valves are contingent upon current system
conditions. If seal injection flow has already been lost, then the valve is not blocked
open. Similarly for ICCW, if IC flow has been lost, do not block open IC-V-3& 4. MU-V-
20 or IC-V-3 & 4 may open later AW OP-TM-AOP-041, "Loss of Seal Injection", or OP-
TM-AOP-032, "Loss of Intermediate Closed Cooling".

D. Incorrect. This is plausible because if St flow were > 22 gpm this would be correct.

OP-TM-AQP-028 (p3; Rev 5)
Technical Reference(s): OP-TM-AOP-0281 (p7-8; Rev 4)  (Attach if not previously provided)

Proposed References to be provided to applicants during examination: ~ None

850-GLO-11

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 10
55.43

Administrative, normal, abnormal, and emergency operating procedures for the facility.



Comments:

The KA is matched because the operator must demonstrate knowledge associated with the 1A
System (i.e. the action that should be taken on Loss of IA) of the parameters (SI flow, ICCW
flow) and logic (> 22 gpm, > 550 gpm) used to assess the status of safety functions, such as
reactor coolant system integrity. According to OP-TM-AOP-0281 (p3; Rev 4), RCS Integrity is
challenged by a total loss of IA. Both methods (ICCW to thermal barrier & seal injection) of
RCP seal cooling are adversely affected by loss of IA. IC-V-3, IC-V-4, and MU-V-20 fail closed
on loss of air (after depletion of local air reservoir). Local operator action to block OPEN IC-V-3,
4, and MU-V-20 is needed to maintain redundant means of seal cooling.

The question is at the Comprehension/Analysis cognitive level because the operator must
apply knowledge of 3 separate setpoints and evaluate greater than or less than setpoint for
each, to determine which, if any, action should be taken to correctly answer the question.

What MUST be known:
1. MU-V-20 is to be blocked open if Sl flow is > 22 gpm. 2. IC-V-3 and IC-V-4 are
to be blocked open if ICCW flow is > 550 gpm. 3. Under the present plant
conditions what actions should be taken?




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1 o
K/A # 062 A1.03

Importance Rating 2.5

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the ac distribution system controls including: Effect on
instramentationand controls of switching power supplies

Proposed Question: RO Question # 23

Pilant conditions:

o 100% power.
* ‘A’ inverter will be de-energized for maintenance.

The Power Range Nuclear Instruments are stable and reading as follows:

NI-5 100
NI-6 1005
NI-7 100
NI-8 99

Which ONE of the following describes (1) the effect on heat balance, and (2) NI-5/NI-6
selection?

A. (1) Heat balance will remain valid.
(2) NI-6 must be selected.

B. (1) Heat balance will remain valid.
(2) NI-5 will remain selected.

C. (1) Heat balance will become invalid.
{2) NI-6 must be selected.

D. (1) Heat balance will become invalid.
(2) NI-5 will remain selected.

Proposed Answer: C

Explanation (Optional):



A. Incorrect.

Part 1 is incorrect: According to 1107-2B (p18; Rev 29) de-energizing VBA causes the
Heat Balance calculation to be invalid. This is because PPC point A0032, Feedwater

Pressure to the OTSG’s, becomes invalid. Plausible if the examinee believes that the
affected feedwater input is automatically removed from the calculation in this situation.

Part 2 is correct:  According to 1107-2B (p13; Rev 29) Step 3.3.2.h states to select NI-
6 as an input to ICS/NNI.

B. Incorrect.

Part 1 is incorrect: According to 1107-2B (p18; Rev 29) de-energizing VBA causes the
Heat Balance calculation to be invalid. This is because PPC point A0032, Feedwater
Pressure to the OTSG’s, becomes invalid. Plausible if the examinee believes that the
affected feedwater input is automatically removed from the calculation in this situation.

Part 2 is incorrect due to a misconception that VBA transfers on “Loss of the inverter”.
The transfer is only ATA which transfers to TRA.

C. Correct.
Part 1: According to 1107-2B (p18; Rev 29) de-energizing VBA causes the Heat
Balance calculation to be invalid. This is because PPC point A0032, Feedwater
Pressure to the OTSG’s, becomes invalid.

Part 2. According to 1107-2B (p13; Rev 29) Step 3.3.2.h states to select NI-6 as an
input to ICS/NNI.

D. Incorrect.

Part 1 is correct: According to 1107-2B (p18; Rev 29) de-energizing VBA causes the
Heat Balance calculation to be invalid. This is because PPC point A0032, Feedwater
Pressure to the OTSG’s, becomes invalid.

Part 2 is incorrect due to a misconception that VBA transfers on “Loss of the inverter”.
The transfer is only ATA which transfers to TRA.

1107-2B (pgs 13, 18; Rev 29)

Technical Reference(s): (Attach if not previously provided)

Proposed References to be provided to applicants during examination: None

NOP-DBIG PCO-3

Learning Objective: (As available)



Question Source: Bank #
Modified Bank # {Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10

55.43 ,
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate the Ability to predict and/or
monitor changes in parameters (to prevent exceeding design limits) associated with operating
the ac distribution system controls including the effect on instrumentation and controls of
switching power supplies. This is accomplished by presenting a set of plant conditions in which
VBA will be de-energized requiring the operator to assess the impact, and choose the correct
course of action.

The question is at the Memory cognitive level because the operator must recall two bits of
information, to correctly answer the question.

What MUST be known:
1. How does de-energizing VBA affect the Heat Balance? 2. What is the alternative
method for controlling power when the heat balance is invalid?




Examination Qutline Cross-reference: Level RO SRO

Tier # 2
Group # 1
K/A # 008 A2.03
Importance Rating 3

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

Proposed Question: RO Question # 24

Plant conditions:

e 100% power.

¢ Intermediate Closed Coolers are in service as follows:
o IC-C-1Ais in full cooling operation.
o IC-C-1B is throttled to 50% cooling.

e IC Cooler Outlet temperature IC-TI-6 indicates 115°F.

Which ONE (1) of the following identifies the concern with this condition, AND the action that
must be taken?

A. Potential overheating of the CRDMs;
Throttle OPEN IC-C-1B River Inlet Valve NR-V-10B.

B. Potential overheating of the CRDMSs;
Throttle OPEN IC-C-1B River Outlet Valve NR-V-15B.

C. Potential condensation on the CRD cooling coils;
Throttle CLOSED IC-C-1B River Inlet Valve NR-V-10B.

D. Potential condensation on the CRD cooling coils;
Throttle CLOSED IC-C-1B River QOutlet Valve NR-V-15B.

Proposed Answer: B

Explanation (Optional):

A. Incorrect. 1St part correct, 2nd part wrong. This is plausible because the operator may
incorrectly believe that the temperature control is accomplished by throttling the inlet
valve rather than the outlet valve. :



B. Correct. 1St part correct, 2Nd part correct. According to OP-TM-541-000 (p4; Rev 12)
to minimize the possibility of forming condensate in the CRD stator water jacket and
provide adequate CRD stator cooling, IC outlet temperature should be maintained
between 90°F and 100°F on IC-6TI (CR). According to TQ-TM-104-531 (p45; Rev 6),
the low limit of 90°F is to prevent condensation on the CRD, cooling coils and the upper
limit of 100°F is to prevent overheating the CRDMs. Since the temperature is too high,
the concern is the overheating of the CRDMs. According to OP-TM-541-000 (p21; Rev
12), in the Operating Mode both IC-C-1A River Outlet Valve NR-V-15A and IC-C-1B
River Outlet Valve NR-V-15B are throttled IAW OP-TM-541-461. According to OP-TM-
541-461 (p3; Rev 6) the operator is directed to THROTTLE NR-V-15A to maintain IC
cooler outlet temperature IC-6T! (CR) between 90°F and 100°F. If NR-V-15A is full
OPEN, which is the case in this situation, then THROTTLE NR-V-15B to maintain {C
cooler outlet temperature IC-6TI (CR) between 90°F and 100°F.

C.  Incorrect. 1St part wrong, 2nd part wrong. See A and D.

D. Incorrect. 15t part wrong, 2nd part correct. This is plausible because the operator may
incorrectly believe that the IC System temperature is too low, and if this were true, then
condensation on the CRDM cooling coils would be the concern.

OP-TM-MAP-C0302 {p1; Rev 3)

Technical Reference(s): g)Q'TM'1O4'531'COO1 (P36, Rev (Attach if not previously provided)

Proposed References to be provided to applicants during examination: ~ None

531-GLO-5

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10



55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate ability to (a) predict the impacts of
high temperature condition in the IC System (Overheat the CRDMs), and (b) based on those
predictions, use procedures to correct, control, or mitigate the consequences (i.e. choose the
preferred action between two actions listed in the procedure).

The question is at the Comprehension/Analysis cognitive level because the operator must
demonstrate an understanding of the impact of a hi/low temperature condition to correctly
answer the question..

What MUST be known:
1. What is the normal temperature of the IC Cooler Outlet? 2. What is the concern if
IC Cooler Qutlet Temperature is too high? 3. What is the concern if IC Cooler Outlet
Temperature is too low? 4. If the IC Cooler Outlet Temperature is too high, what
action is required?




Examination Qutline Cross-reference:

Level RO SRO
Tier # 2

Group # 1

K/A # 039 A3.02
Importance Rating 3.1

Ability to monitor automatic operation of the MRSS, including: Isolation of the MRSS
Proposed Question: RO Question # 25

Plant conditions:

+ Plant startup in progress.
* Reactor power is 10%, with the Main Turbine accelerating to 1800 rpm.
¢ Main Steam Isolation Valves, MS-V-1A, B, C and D are all open.
» All Turbine Bypass Valves (TBVs) in automatic control.
Event:
Time Action

0 seconds MS-V-3D, E, and F automatic demand signal fails to 100 percent.

25 seconds  The RO transfers MS-V-3D, E, and F control to Hand, and THEN RO
throttles MS-V-3D, E, and F to terminate steam pressure reduction.

Pressure Indication
OTSG 1A Pressure
“A” Steam line SP10A-PT-2
“‘B” Steam line SP10A-PT-1
OTSG 1B Pressure
“C” Steam line SP10B-PT-1
“D” Steam line SP10B-PT-2

I=0
908
906
906
906
904
904

T=45 seconds
825
895
895
896
894
894

Based on these conditions, which ONE (1) of the following describes the mechanical condition
of the Main Steam Isolation Valves, MS-V-1A, B, C and D?

A. MS-V-1A, B, C and D are seated.

B. MS-V-1A and MS-V-1B are seated;
MS-V-1C and MS-V-1D held open with steam pressure.

C. MS-V-1C and MS-V-1D are seated;
MS-V-1A and MS-V-1B held open with steam pressure.



D.

MS-V-1A, B, C and D are held open with steam pressure.

Proposed Answer: B

Explanation (Optional):

A.

Incorrect. This is plausible because pressure is reduced in BOTH OTSGs over the 45
seconds of the event, and the operator may incorrectly believe that all MSIVs are now
seated.

Correct. According to TQ-TM-104-411-C001 (p4; Rev 5), there are two steam lines
from each steam generator to the turbine for a total of four lines. The only cross
connection between leads is in the turbine steam chest between the turbine stop valves
and control valves. According to TQ-TM-104-411-C001 (p13-14; Rev 5) MS-V-
1A/B/C/D are Motor Operated Angle Stop Check Valves. If the Main Turbine Stop
Valves fail to close for a rupture upstream of the MSIV (i.e., inside containment),
automatic closure of the MSIV check valves will prevent flow from the unaffected OTSG
out the break (reverse flow from the turbine valve chest). When the event occurs, a 70
psid reverse differential pressure is created from the Turbine Chest to the A OTSG.
This will seat MS-V-1A and B. On the other hand, the differential pressure between the
Turbine Chest to the B OTSG is not in the reverse direction, and MS-V-1C and D will be
held open by steam pressure.

Incorrect. MS-V-1C and MS-V-1D are on OTSG 1B steam lines. This is plausible
because TBV numbering is reversed between OTSG 1A and 1B (MS-V-3A-C are on
OTSG 1B, while MS-V-3D-F are on OTSG 1A); and the operator may incorrectly believe
that MS-V-1C and D are on the 1A OTSG, rather than the 1B OTSG. Additional
plausibility is merited because OTSG 1B pressure has been reduced due to reduction in
Tave induced by opening OTSG 1A TBVs.

Incorrect. This is plausible because this is the normal condition because this was the

condition of the MSIVs at the beginning of the event, and the operator may incorrectly
believe that their status has not changed.

TQ-TM-104-411-C001 (p4, 13;

Technical Reference(s): Rev 5) (Attach if not previously provided)

Proposed References to be provided to applicants during examination: ~ None

Learning Objective:

411-GLO-3 (As available)



Question Source: Bank # IR-411-GLO-3-Q03
Modified Bank # {Note changes or attach parent)

New

Question History: Last NRC Exam:  None

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 4

55.43
Secondary coolant and auxiliary systems that affect the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to monitor automatic
operation of the MRSS, including isolation of the MRSS. This is accomplished by requiring the
operator to evaluate plant conditions and identify the effect of the MSIVs that the given event
will have.

The question is at the Comprehension/Analysis cognitive level because the operator must
know design features of the MSIV (i.e. stop check), and then evaluate plant conditions and
identify the status of the MSIVs to correctly answer the question.

What MUST be known:
1. The MSIVs are stop check valves and will close on a reverse differential pressure.
2. MS-V-1A and MS-V-1B are connected to the 1A OTSG. 3. MS-V-1C and MS-V-
1D are connected to the 1B OTSG. 4. The 1A and 1B OTSG are cross-connected at
the Turbine chest.




Examination Outline Cross-reference:  Level RO SRO

Tier # 2

Group # 1 B
K/A # 006 K3.01
Importance Rating 4.1

Knowledge of the effect that a loss or malfunction of the ECCS will have on the following RCS
Proposed Question: RO Question # 26

Piant conditions:

“C” steam line has ruptured in containment.

4 psig ESAS occurred.

Makeup pump suction from BWST, MU-V-14A and B have failed to open.
Intermediate Closed Cooling Pumps, IC-P-1A and IC-P-1B have tripped.

Currently:

‘B” OTSG is isolated.

Cooldown is halted.

RCS pressure is 1150 psig.

RCS temperature is 530°F.

Makeup tank level is 16 inches and lowering.

.- & & & o

Which ONE (1) of the following actions is required?

Ensure all four Reactor Coolant Pumps are tripped, ONLY.
Ensure all four Reactor Coolant Pumps are tripped AND open DH-V-7A and DH-V-7B.

Place ES selected HPI pumps (MU-P-1A and MU-P-1C) in Pull-To-Lock (PTL), ONLY.

o 0o ®w »

Place all HPI pumps in Pull-To-Lock (PTL) AND ensure all 4 Reactor Coolant Pumps
are tripped.

Proposed Answer: D

Explanation (Optional):

A. Incorrect.
Plausible for a loss of SCM incorrect SCM is approximately 28°F.



B. Incorrect.
Plausible for a loss of SCM and DH-V-7A/B would provide suction for MU-P-1A,B,C,
however incorrect SCM is approximately 28°F, and procedure directs the tripping of
MU-P’s if MU tank level went below 18 inches.

C. Incorrect.
OP-TM-211-901 4.2.1.1 IF At Any Time MU tank < 18" PLACE all the following in PTL
MU-P-1A, MU-P-1B, MU-P-1C. This is only partially correct but plausible if the
examinee believes that enough Makeup inventory exists to run the normally-running
Makeup Pump.

D. Correct.
OP-TM-211-901 4.2.1.1 If At Any Time MU tank < 18" PLACE all the following in PTL
MU-P-1A, MU-P-1B, MU-P-1C.

Additionally, With a loss of Makeup and Intermediate Closed Pumps, RCP’s should trip
on interlock. The operator is required to ensure this action occurs and manually
perform the action if it does not happen automatically.

OP-TM-211-301 Rev 6 step
Technical Reference(s): 4.2.1.1 (Attach if not previously provided)
TQ-TM-104-211-C001 (p47; Revb)

Proposed References to be provided to applicants during examination: None

211-901-PCO-5

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # {Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 8
55.43

Components, capacity, and functions of emergency systems.
Comments:



The KA is matched because the operator must demonstrate knowledge of the effect that a loss
or malfunction of the ECCS will have on the RCS. This is accomplished by presenting the
operator with a set of conditions where the candidate must recognize the need to secure
Makeup to the RCS. Therefore the ECCS malfunction results in a loss of inventory makeup.
Additionally, RCP’s will be secured to avoid overheating the RCP seals and therefore avoiding
an unisolable RCS rupture.

The question is at the Comprehension/Analysis cognitive level because the operator must
analyze the plant conditions to determine procedurai actions required to mitigate conditions
given.

What MUST be known:
1. Failure of both BWST suction flow path AND less than 18 inches in the MU tank
requires placing all Makeup pumps in PTL.
2. SCM is greater than 25°F.
3. A loss of Seal Injection (from Makeup) and ICCW will lead to RCP seal
overcooling.




Exarnination Qutline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 064 K4.02
Importance Rating 3.9

Knowledge of ED/G system design feature(s) and/or inter-lock(s) which provide for the
following: Trips for ED/G while operating (normal or emergency)

Proposed Question: RO Question # 27

Plant conditions:

e 100% power with ICS in full automatic.
e The 1600 psig ESAS inadvertently actuates.

Which ONE (1) of the following identifies a set of Automatic Diesel Shutdowns that is bypassed
under these conditions?

A Engine Overspeed.

B. 86G Generator Lockout.

C. High Crankcase Pressure.

D. Low Lube Oil Pressure (Running).
Proposed Answer: C

Explanation (Optional):

A Incorrect. This is plausible because according to TQ-TM-104-861-C001 (p71; Rev 8),
the EDG can be automatically shutdown by Engine QOverspeed; and the operator may
incorrectly believe that this is bypassed under ES conditions. Plausibility is
strengthened by the fact that this trip is unique in that it is purely mechanical; and by the
fact that both the OPL1, 2 and 3 and High Crankcase Pressure frips utilize the SDR to
create the trip.

B. Incorrect. This is plausible because according to TQ-TM-104-861-C001 (p71; Rev 8},
the EDG can be automatically shutdown by the 86G Generator Lockout; and the
operator may incorrectly believe that this is bypassed under ES conditions. Plausibility
is strengthened by the fact that it is the only trip that is operated via the 5/5A Relays;
and by the fact that both the OPL1, 2 and 3 and High Crankcase Pressure trips utilize
the SDR to create the trip.



C. Correct. According to TQ-TM-104-861-C001 (p71; Rev 8), the EDG can be
automaticaily shutdown by several protective trips. These are (1) Engine Overspeed,
(2) Low Lube Oil Pressure, (3) High Crankcase Pressure, and the Generator 86
Lockout. According to TQ-TM-104-861-C001 (p55; Rev 8), the High Crankcase
Pressure trip is bypassed under ES conditions.

D. Incorrect. This is plausible because according to TQ-TM-104-861-C001 (p71; Rev 8),
the EDG can be automatically shutdown by Low Lube Oil Pressure. Additionally,
according to TQ-TM-104-861-C001 (p18; Rev 8), the EDG has two protective Low Lube
Oil Automatic Shutdowns; (1) OPLS and (2) OPL1, 2 and 3. The OPLS is for prolonged
low speed, no load operation, and is activated at 20 sec after 250 rpm. It is set at 7 psi
decreasing pressure and triggers both alarm and shutdown, however, this trip is
defeated by ES or if governor is set at 900 RPM. The operator may incorrectly believe
that the trip initiated by OPL1, 2 and 3 is similar.

TQ-TM-104-861-C001 (p18, 55
Technical Reference(s): and 71; Rev 8) (Attach if not previously provided)

Proposed References to be provided to applicants during examination: None

861-GLO-12

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 7

55.43
Design, components, and function of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features.
Comments:



The KA is matched because the operator must demonstrate knowledge of the EDG system
interlock(s) which provide for automatic trips of ED/G during emergency operation.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:

1. When the EDG is operating under ES conditions, what conditions will trip the
engine?

2. When the EDG is operating under ES conditions, what protective devices will NOT
trip the engine?




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 1

K/A # 005 21.7
Importance Rating 4.4

Residual Heat Removal: Conduct of Operations: Ability to evaluate plant performance and
make operational judgments based on operating characteristics, reactor behavior, and
instrument interpretation.

Proposed Question: RO Question # 28

Sequence of events:

¢ Reactor trip due to low RCS pressure %A).
o Automatic ES actuations:

e 1600 psig.

+ 500 psig.

s 4 psig RB pressure.

s 30 psig RB pressure.

Current plant conditions:

RCS pressure is 270 psig and stable.
RB flood level is 32 inches and rising.
RB pressure is 7 psig and lowering.

BWST level is 14.5 feet and lowering.

Based on the conditions above, which ONE (1) of the following describes the operational
implications related to continuing to lower BWST and raising RB flood levels, AND the required
action?

A. Vital instrumentation could be damaged by flooding in the RB;
Secure RB Spray pumps.

B. Vital instrumentation could be damaged by flooding in the RB;
Transfer LPI pump suction to RB sump via RB Sump Recirculation.

C. Adequate pump NPSH (Net Positive Suction Head) will be lost;
Secure LP| pumps.

D. Adequate pump NPSH (Net Positive Suction Head) will be lost;
Transfer HPI Pump suction to LPI pump discharge via "Piggyback" Mode.



Proposed Answer: D

Explanation (Optional):

A. Incorrect. This is plausible because according to OP-TM-EOP-0101 (p62; Rev 3),
Action is also initiated if RB Flood level is greater than 54". This level can only be
reached in an event where significant additional injection beyond the normal BWST
volume has been injected. Continued injection from the BWST would flood some RB
instruments. The operator may incorrectly believe that RB flooding, is the most
significant operational implication. If so, itis logical to think that the RB Spray System
must be shutdown.

B. Incorrect. This is plausible because according to OP-TM-EOP-0101 (p62; Rev 3},
Action is also initiated if RB Flood level is greater than 54". This level can only be
reached in an event where significant additional injection beyond the normal BWST
volume has been injected. Continued injection from the BWST would flood some RB
instruments. The operator may incorrectly believe that RB flooding, is the most
significant operational implication. If so, it is logical to think that the LP! pump suction
must be aligned for recirculation to limit the flow of water into the RB.

C. Incorrect. This is plausible because the LP!I Pumps are a large draw on the RWST,
and level is rapidly approaching the point where the LP| pumps will cavitate. However,
the LPI Pumps are also providing the source of core cooling at the present conditions.

D. Correct. According to OP-TM-EOP-0101 (p59 and 61; Rev 3), the purpose of Guide 20
is to align Auxiliary Building equipment prior to ECCS suction transfer to Containment
sump. The HPI system NPSH requirements cannot be satisfied during the ECCS
suction transfer sequence to the Containment sump due to gravity flow from the BWST
to the sump lowering the available head. For this reason, if HPI termination criteria are
satisfied, the system is shutdown, or if HPI cannot be terminated, then the HPI suction
is transferred to the LPI discharge and permitted to operate in accordance with Rule 2,
"HPI / LPI Throttling". This is the case here. According to OP-TM-EQOP-0101 (p62; Rev
3), The purpose of Guide 21 is to transfer suction of Decay Heat and Building Spray
pumps from the BWST to the RB sump. This transition must be initiated if BWST level is
< 15 feet or RB flood level is > 54 inches. In this case, the BWST level is low. Action is
initiated at BWST <« 15 ft to ensure the actions are completed in a timely manner. The
transition from the BWST to the RB sump may be time critical evolution. Operators
should be well prepared to execute this sequence after BWST level reaches 15ft. Ina
LBLOCA scenario if all ECCS functions operate as designed and ambient temperature
is cold, flow from the BWST will be high and will increase when DH-V-6A & B are open.
In this limiting case, action within seconds of reaching setpoint is required to complete
the transition before air could be drawn into the DH pump suction due to vortex
formation in the BWST. In the limiting scenario, BWST level could be dropping at 2 ft /
minute during the transition.

OP-TM-EOP-0101 (p59 and 61-
Technical Reference(s). 62; Rev 3) (Attach if not previously provided)



Proposed References to be provided to applicants during examination:  None

Learning Objective: 212-GLO-12 (As available)
Question Source: Bank # IR-212-GLO-12-
; Qo2
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam: 2003

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content:  55.41 10
55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to evaluate plant
performance and make operational judgments based on operating characteristics, reactor
behavior, and instrument interpretation. This is accornplished by presenting the operator with a
set of plant conditions characteristic of a medium sized LOCA, with lowering BWST Levels, and
rising flood waters in the RB, and then requiring the operator to choose the most significant
operational implication, and take action based on this.

The question is at the Comprehension/Analysis cognitive level because the operator must
recall bits of information, and then apply this information to the presented situation, in order to
correctly answer the question.

What MUST be known:
1. What is the level at which the BWST starts to become sufficiently low such that
the LPI Pumps, and others, taking suction from the tank are threatened? 2, What is
the flooding level in the RB at which vital instruments will be adversely impacted? 3.
Based on the conditions presented, what actions should be taken?




Examination Outline Cross-reference: Level , RO SRO

Tier # 2

Group # 2

K/A # 002 A1.08
Importance Rating 3.7

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

Proposed Question: RO Question # 29

Plant conditions:

» A plant cooldown is in progress in accordance with 1102-11, Plant Cooldown
» Current reactor coolant system temperature is 250°F.

Which ONE (1) of the following describes the maximum RCS cooldown rate limit for the
conditions, AND the required time interval (per 1102-11, Plant Cooldown) for recording data
during the cooldown?

A 30°F/hour; AND
Every 5 minutes.

B. 30°F/hour; AND
Every 30 minutes.

C. 100°F/hour; AND
Every 5 minutes.

D. 100°F/hour; AND
Every 30 minutes.

Proposed Answer: B

Explanation (Optional):

A Incorrect. 1St part correct, 2Nd part wrong. This is plausible because it would be
correct if the plant computer were unavailable.

B. Correct. 15t part correct, 2Nd part correct. According to 1102-11 (p4; Rev 140), the
maximum allowable RCS cooldown rate when RCS temperature is less than or equal to
255°F, is less than 30°F/hour or 15°F/30 minutes. According to 1102-11, Enclosure 4
(50f7; Rev 140), every 30 minutes, the operator is directed to plot a point and record the



time on the P/T curves (Encl 4 Fig 1 or 1A). If the plant computer calculated cooldown
rates are unavailable, the operator is instead directed to complete Enclosure 4 Data
Sheet every 5 minutes. A note prior to this step identifies that these requirements are
for compliance with Tech. Spec. 3.1.2. Since there is no indication that the plant
computer is unavailable, 30 minute intervals are correct.

C. Incorrect. 1St part wrong, 2nd part wrong. This is plausible because this would be
correct if RCS temperature were > 255°F, and the plant computer were unavailable.

D.  Incorrect. 1St part wrong, 2"d part correct. This is plausible because this would be
correct if RCS temperature were > 255°F.

1102-11 (p4; Rev 140)
1102-11, Enclosure 4 (50f7; Rev

Technical Reference(s): 140)

(Attach if not previously provided)

Proposed References to be provided to applicants during examination:  None

GOP-010-PCO-2

Learning Objective: (As available)

Question Source: Bank #

IR-GOP-010-PCO-

Modified Bank # 2.Q01

(Note changes or attach parent)

New
Question History: Last NRC Exam:  N/A

Question Cognitive Level: Memory or Fundamental Knowledge X

Cormnprehension or Analysis

10 CFR Part 55 Content:  55.41 10

55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate the ability to monitor changes in
RCS Temperature to prevent exceeding Technical Specification limits. This is accomplished
by requiring the operator to identify the maximum cooldown rate for a given plant condition, and
the time intervals for monitoring during cooldown.



The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.

What MUST be known:

1. Maximum cooldown rates for various plant temperatures. 2. The time interval for
monitoring the RCS temperature during plant cooldown, under normal circumstances
(i.e. Plant computer is available).

The question is significantly modified from IR-GOP-010-PCO-2-Q01 because it includes
another element of the question (monitoring time interval). The question is significantly
modified from Q62 on NRC Exam 2008-2 because the conditions in the stem have been
changed such that one of the three distractors in the original question becomes the correct.
According to NUREG-1021, ES-701, Page 3 of 18, to be considered a significantly modified
question, at least one pertinent condition in the stem and at least one distractor must be
changed from the original bank question. Changing the conditions in the stem such that one of
the three distractors in the original question becomes the correct answer would also be
considered a significant modification.



Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 2

K/A # 014 K1.02
Importance Rating 3.0

Knowledge of the physical connections and/or cause-effect relationships between the RPIS
and the follow-ing systems: NIS

Proposed Question: RO Question # 30

Piant conditions:;

A transient reduced power from 100% to 85%.

¢ When power stabilized MAP G-2-1, CRD PATTERN ASYMMETRIC, alarmed.

¢ One Group 7 Rod was 8 inches higher than the Group 7 Absolute Group Average Position.
+ The crew suspected a position indication problem and entered OP-TM-622-416, Evaluating
Pl Problems.

in accordance with OP-TM-622-416, which ONE (1) of the following identifies parameters that
the operator must observe to distinguish between an actual misaligned rod and a position
indication problem?

A. Flux imbalance meters and FIDMs.

B. Flux imbalance meters and Core Exit Thermocouples.

C. Power Range Recorder (CC) and FIDMs.

D. Power Range Recorder (CC) and Core Exit Thermocouples.
Proposed Answer: A

Explanation (Optional):

A. Correct. 1St part correct, 2Nd part correct. According to OP-TM-MAP-G0201 (p1; Rev
2a), the CRD Pattern Asymmetric will alarm when any rod "7" (5 percent) from its
Absolute Group Average Position. According to Step 4.1, if an RPI problem is
suspected, the operator is directed to evaluate asymmetric rod condition IAW OP-TM-
622-416, Evaluating P! Problems. According to OP-TM-622-416 (p2; Rev 3), among
other RPI System indications the operator must observe the imbalance meters on CC
for flux imbalance, and the FIDMs printouts.



B. Incorrect. 1St part correct, 2Nd part wrong. This is plausible because the operator may
incorrectly believe that OP-TM-622-416 directs the operator to consider the CETs when
analyzing for a stuck rod.

C. Incorrect. 15t part wrong, 2"d part correct. This is plausible because the operator may
incorrectly believe that OP-TM-622-416 directs the operator to consider the Power
Range Recorder when analyzing for a stuck rod.

D.  Incorrect. 15t part wrong, 2nd part wrong. See B and C.

OP-TM-MAP-G0201 (p1; Rev 2a)
Technical Reference(s): OP-TM-622-416 (p2; Rev 3) (Attach if not previously provided)

Proposed References to be provided to applicants during examination: ~ None

622-GLO-10 (As available)

Learning Objective:
Question Source:  Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10

55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:

The KA is matched because the operator must demonstrate knowledge of the cause-effect
relationships between the RPIS and the NIS. If the rod is actually misaligned as indicated by
RPI, the stated parameters will confirm this. On the other hand, if the failure has occurred in
the RPI System, the stated parameters will also confirm this as well.

The question is at the Memory cognitive level because the operator must recall bits of
information to correctly answer the question.



What MUST be known:

1. Which parameters does OP-TM-622-416 direct the operator {o observe when
evaluating Pl problems.




Examination Qutline Cross-reference:  Level RO SRO

Tier # 2

Group # 2

K/A # 041 2.1.20
Importance Rating 4.6

Steam Dump/Turbine Bypass Control: Conduct of Operations: Ability to interpret and execute
procedure steps.

Proposed Question: RO Question # 31

Plant conditions:

A Tube Rupture has occurred on OTSG "B".

The crew is performing actions of OP-TM-EOP-005, OTSG Tube Leakage.
Reactor power is 10%.

The crew is preparing to trip the reactor.

e ¢ ¢ o

Which ONE (1) of the following correctly completes the statement below?

Prior to tripping the reactor the operator should 4] , and just after the trip it is
expected that the TBVs will move, or be moved, in the (2) direction initially.

A (1) VERIFY the TBVs in AUTO

(2) OPEN

B. (1) VERIFY the TBVs in AUTO
(2) CLOSED

C. (1) PLACE the TBVs in HAND
(2) OPEN

D. (1) PLACE the TBVs in HAND
(2) CLOSED

Proposed Answer. D

Explanation (Optional):
A.  Incorrect. 1St part wrong, 2nd part wrong. See B and C.

B. Incorrect. 1St part wrong, 2Nd part correct. This is plausible because the TBVs are
normally in AUTO, and the operator may incorrectly believe that they shouid be left in



AUTO in the present situation.

C. Incorrect. 1St part correct, 2nd part wrong. This is plausible because the operator may
misunderstand how the valve operates, and/or how it controls OTSG pressure, and
incorrectly believe that the valve will need to go open initially.

D. Correct. 15t part correct, 2nNd part correct. According to OP-TM-EOP-005 (p13; Rev 7)
Step 22 and 23, the operator is directed to PLACE TBVs to HAND, TRIP the reactor,
and THROTTLE TBVs to achieve the following: (1) Prevent MSSYV lift, and (2) Stabilize
RCS temperature. According to OP-TM-EOP-0051 (p11; Rev 2), prior to tripping the
reactor, with reactor power at slightly less than 10%, the TBVs are placed in hand. At
this TBV position OTSG pressure will decrease when the reactor is tripped. This means
that in order to stabilize OTSG pressure, and ultimately RCS temperature, the TBVs will
need to be initially closed.

OP-TM-EOP-005 (p13; Rev 7)
Technical Reference(s): OP-TM-EOP-0051 (p11; Rev2)  (Attach if not previously provided)

Proposed References to be provided to app<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>