EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

1 . ID: 1685138 Points: 1.00
Plant Conditions:

¢ 100% power with ICS in full auto.

EVENT:

»  Reactor Trip due to low condenser vacuum'

« Condenser vacuum is 22 in Hg mercury and slowly lowering
e OTSG 'A'is at 98% in the operating range and slowly rising
o OTSG 'B'is at 25" in the startup range and steady

What actions will the operating crew take to stabilize the plant?

A 1) Trip ‘A’ Main Feed Pump
2) Stabilize OTSG pressure with the MS-V-3's (Turbine Bypass Valves)

B. 1) Trip both Main Feed Pumps
2) Stabilize OTSG pressure with the MS-V-4's (Atmospheric Dump Valves)

C. 1) Trip 'A’ Main Feed Pump
2) Stabilize OTSG pressure with the MS-V-4's (Atmospheric Dump Valves)

D. 1) Trip both Main Feed Pumps
2) Stabilize OTSG pressure with the MS-V-3's (Turbine Bypass Valves)

Answer: B

k\nswer Explanation
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Explanation: To answer this question correctly the examinee must know: (1) on a low condenser
vacuum, the MS-V-3's close and latch shut (2) at that point the MS-V-4's become the controlling valves
to stabilize OTSG pressure at the MS-V-3 setpoint (3) the step to stabilize pressure is Step 3.10, which
sends the operator to OP-TM-EOP-010, Guide 6 which directs the operator to MAINTAIN OTSG pressures
below 1020 psig (4) due to the 'A' OTSG being greater than 97.5%, both of the Main Feed Pumps must
be tripped, IAW OP-TM-EOP-001, step 3.6 RNO verifying BOTH OTSG levels below 97.5 % in the
operating range, the RNO directs the operator ENSURE FW-P-1A and FW-P-1B (the Man Feed Pumps) are
tripped.

A.|1) Trip'A' Main Feed Pump |Plausible because the 'A' OTSG is the only OTSG with a high level, but
2) Stabilize OTSG pressure |due to the Main Feedwater System being cross-connected, both
with the MS-V-3's (Turbine  {Main Feedwater Pumps must be tripped. In addition, if the

Bypass Valves) examinee does not know that a main condenser vacuum < 23 in HG
will close and latch the MS-V-3's (Turbine Bypass Valves) the
examinee could choose this answer.

B. [1) Trip both Main Feed Correct Answer

Pumps

2) Stabilize OTSG pressure
with the MS-V-4's
(Atmospheric Dump Valves)
C.|1) Trip 'A’ Main Feed Pump [Plausible because the 'A' OTSG is the only OTSG with a high level, but
2) Stabilize OTSG pressure |due to the Main Feedwater System being cross-connected, both

with the MS-V-4's Main Feedwater Pumps must be tripped.
(Atmospheric Dump Valves)

D. 1) Trip both Main Feed If the examinee does not know that a main condenser vacuum < 23
Pumps in HG will close and latch the MS-V-3's (Turbine Bypass Valves) the

2) Stabilize OTSG pressure |examinee could choose this answer.
with the MS-V-3's (Turbine

Bypass Valves)
Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
K/A # E02 2.1.20
Importance Rating 46 46

K/A: Ability to interpret and execute procedure steps.

Proposed Question: RO Question 1

Technical Reference(s): OP-TM-EOP-001, Rev 16 OP-TM-411-000, Rev 21
OP-TM-EOP-010, Rev 19
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Proposed References to be provided to applicants during examination: None

Learning Objective: EOP DBIG PCO-1

Question Source: Bank #
Modified Bank #
New : X

Question History: ~ N/A 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

Comments:

K/A Match: This question matches the KA because the examinee will have to interpret that the
'‘A' OTSG level is high, and that the procedurally driven action to execute is to trip both Main
Feedpumps.

In addition, Guide 6, which is a required for plant stabilization, is required. The examinee will
have to diagnose that the MS-V-3's (Turbine Bypass Valves) are closed and latched, and the the
MS-V-4's (Atmospheric Dump Valves) are required to be utilized to stabilize the plant.

High Cog: This question is High Cog because the examinee must understand that when
condenser vacuum lowers to < 22 in Hg, the plant response is that of cooldown to atmosphere
and not the condenser. The MS-V-3 valves will latch closed, and transfer their setpoint to the
MS-V-4 valves.
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2 ID: 1737142 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.
Event:
e A Small Break LOCA has occurred inside containment.

s The leak is estimated at 25 gpm.
e  Reactor Building pressure is 0.5 psig and rising at approximately 0.1 psig every two hours.

e  Reactor Building temperature above 320' elevation is 120°F and rising at approximately 2°F
every hour.

OTSG Startup level indicates (1)  than actual based on elevated Reactor Building __(2) .

A, (1) lower
(2) pressure

B. (1) higher
(2) pressure

C. (1) lower
(2) temperature

D. (1) higher
(2) temperature

Answer: D

hnswer Explanation
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<<Explanation: To answer this question correctly the examinee must know: {1) The Startup Range
Reference legs for OTSG level control are closed cell, wet reference legs; (2) Because of this, Reactor
Building pressure will have no effect on the Startup Level indication, but Reactor Building temperature
will; (3) As Reactor Building temperature rises, the water in the reference leg will become less dense; (4)
When the water becomes less dense, the pressure on the High Pressure side of the D/P cell will lower,
which lowers the D/P felt by the system; (5) The lower D/P results in a HIGHER than actual level.

A |(1) lower INCORRECT: Reactor Building pressure will have no effect on the
(2) pressure Startup Range level indication. Plausible because Reactor Building
pressure is a parameter that is rising in the above scenario.
B. [(1) higher INCORRECT: Reactor Building pressure will have no effect on the
(2) pressure Startup Range level indication. Plausible because Reactor Building
pressure is a parameter that is rising in the above scenario.
C. |(1) lower INCORRECT: Indicated level will appear higher than actual level.
(2) temperature Plausible because the D/P cell fells a lower pressure on the High
Pressure side.
D. |(1) higher CORRECT: See above.
(2) temperature

Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
KIA # 009 EK2.03
Importance Rating 3.0 33

K/A: Small Break LOCA: Knowledge of the interrelationship between the small break LOCA
and the following: S/Gs

Proposed Question: RO Question #2

Technical Reference(s): TQ-TM-104-411-C001, Rev 8 0S-24, Rev 28
Proposed References to be provided to applicants during examination: None
Learning Objective: 411-GLO-2

Question Source:  Bank # ‘ 375108

Modified Bank #

New

Question History:  Sim Exam 5 Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge
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Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 7
55.43

Comments:

KA Match; This question matches the KA because the examinee must determine the level error
in an OTSG caused by a small break LOCA.

High Cog: The examinee must analyze the effects of a temperature rise on the OTSG level
detectors.

TMI OPS ILT EXAM Page: 7 of425 24 April 2017




EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

TMI OPS ILT EXAM Page: 8 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

3 ID: 1685156
Plant Conditions:

Reactor is a 70% power
All ICS stations are in HAND

EVENT:
¢ RC-P-1B trips

Tcold on the ‘A’ RCS loop will and the operator will have to
maintain a 0°F ATc.

A. rise
raise
B. rise
jower
C. lower
lower
D. lower
raise
Answer: C

Points: 1.00

'A' feedwater flow to

IAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee will have to know: (1) RC-P-1B is in the
‘A’ RCS loop (2) because ALL ICS stations are in hand, the ptant will respond to the loss of 'A' loop RCS
flow, but the control system will keep the other parameters (i.e. Feedwater flow, Control Rod Position,
etc) steady, (3) ATc is calculated by taking Tcold A - Tcold B, therefore with the loss of flow in the
‘A" loop, the ATc will become negative, (4) to make the ATc become less negative, the operator
will have to lower on ‘A’ feedwater flow.

A. |rise This is plausible if a reactor coolant pump in the '‘B' loop were
raise secured, and the question still asked how to make ATc by
___|controlling the 'A' feedwater loop.

B. |rise This is plausible if the examinee misunderstands the direction

lower Tcold will go when an ‘A’ loop Reactor Coolant Pump is
secured.
C. lower Correct Answer
lower
D. |lower This is plausible if the student does not understand how to
raise correct the ATc situation by with 'A’ feedwater flow.
Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
K/A # 015 AA1.09
Importance Rating 3.1 3.2

K/A: Ability to operate and / or monitor the following as they apply to the Loss of Reactor
Coolant Pump Malfunction (Loss of RC Flow): RCS temperature detection system.

Proposed Question: RO Question #3

Technical Reference(s): TQ-TM-104-621-C001, Rev 10

Proposed References to be provided to applicants during examination: None
Learning Objective: 621-GLO-11

Question Source: Bank # 858178
Modified Bank #

New
Question History:  N/A Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge

TMI OPS ILT EXAM Page: 10 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

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

Comments: (KA Match and why high cog)

K/A Match: This matches the K/A because the examinee will have to describe what they expect
RCS Tcold to do upon securing a reactor cooling pump.. In addition, the question requires the
operator to know how to operate the FW control station associated with level in the OTSG in
which the reactor coolant pump was secured. The RCS temperature detection subsystem in the
question is the ATc ICS circuit which monitors the 'A’ and 'B' RCS cold leg temperatures. When
in automatic, this ICS circuit uses FW demand and ATc to maintain a near zero cold leg
temperature. If the system were in automatic, when a reactor coolant pump is secured, the
system will automatically re-ratio feedwater to maintain a near zero ATc.

High Cog: This question is high cog because the examinee will have understand the what the
impact of securing a reactor coolant pump has to analyze how the RCS parameters will change,
and how to manipulate controls to return those parameters to normal.
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4 ID: 1685199 Points: 1.00

Plant Conditions:

e 100% power with ICS in full auto.
Event:

o MU-P-1B trips on overload.

e MAP G-2-5 PZR LEVEL HI-LO annunciator has alarmed.
e Pressurizer level is 196 inches and slowly lowering.

Which one of the following identifies actions that the operator must take while restoring a Makeup Pump
to operation?

A De-energize all Pzr Heaters; AND
CLOSE MU-V-33A-D, Control Bleed Off Valves.

B. CLOSE MU-V-3, Letdown Isolation Valve; AND
CLOSE MU-V-33A-D, Control Bleed Off Valves.

C. De-energize all Pzr Heaters; AND
Take MU-V-17, Makeup Flow Control Valve, and MU-V-32, Seal Injection Valve, to
HAND and CLOSE the valves.

D. CLOSE MU-V-3, Letdown Isolation Valve; AND

Take MU-V-17, Makeup Flow Control Valve, and MU-V-32, Seal Injection Valve, to
HAND and CLOSE the valves.

Answer: D

[Answer Explanation
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<<Explanation: To answer this question correctly the examinee must know: (1) Since there is no
makeup flow, the inventory will begin to lower. Pressurizer level will lower due to the normal letdown
and CBO flow of the the reactor coolant pumps. (2) The crew will enter OP-TM-AOP-041 for a loss of
Seal Injection (due to the MU-P-1B trip), which directs MU-V-32 to be closed in step 3.3 and MU-V-3 and
MU-V-17 to be closed in step 3.5 RNO.

A. |De-energize all Pzr Heaters;
AND

CLOSE MU-V-33A-D,Control
Bleed Off Valves.

This is plausible because the operator may incorrectly believe that
the heaters will need to be deenergized due to low pressurizer level;
and because the operator may incorrectly believe that procedures
direct the closure of MU-V-33A-D to save RCS inventory from being
lost.

B. |CLOSE MU-V-3, Letdown
Isolation Valve; AND

CLOSE MU-V-33A-D, Control
Bleed Off Valves.

This is plausible because the operator may incorrectly believe that
procedures direct the closure of MU-V-33A-D to save RCS inventory
from being lost. Closing MU-V-3 would save inventory, but incorrect
due to MU-V-33's are not required to be closed.

C. |De-energize all Pzr Heaters;
AND

Take MU-V-17, Makeup Flow
Control Valve, and MU-V-32,
Seal Injection Valve, to HAND
and CLOSE the valves.

This is plausible because the operator may incorrectly believe that
that the heaters will need to be deenergized due to low pressurizer
level. According to OP-TM-MAP-G0305, at 80 inches in the Pzr the
Pzr Heaters will automatically trip. However, this level has not been
reached, and the need to de-energize the Pzr heaters is not
identified in either EOP-10 Guide 9, or AOP-041.

D. |CLOSE MU-V-3, Letdown
Isolation Valve; AND

Take MU-V-17, Makeup Flow
Control Valve, and MU-V-32,
Seal Injection Valve, to HAND
and CLOSE the valves.

Correct Answer

Examination Outline Cross-reference:

K/A: Knowledge of the operational implications of the following concepts as they apply to the Loss of
Reactor Coolant Makeup: Relationship between charging flow and PZR level.

Proposed Question:

Technical Reference(s):

Proposed References to be provided to applicants during examination:

Learning Objective:

RO Question #4

OP-TM-AQCP-041, Rev 8

AOP-041-PCO-1

Level RO SRO
Tier # 1

Group # 1

K/A # 022 AK1.03
Importance Rating 3.0 3.4

None
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Question Source: Bank # 719461

Modified Bank #

New
Question History: Sim Exam 7 Last NRC Exam:
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 8

55.43

Comments:

K/A Match: The KA is matched because the operator must demonstrate knowledge (i.e. what actions
must be taken) of the operational implications (i.e. RCS Inventory is being lost, and action that are
needed to start MU Pump restart) of the concept of the relationship between charging flow and Pzr level
as it applies to the Loss of Reactor Coolant Pump Makeup. Due to the loss of the charging flow,
pressurizer level will lower, so letdown is isolated by closing MU-V-3 to minimize the less of inventory
from the pressurizer. MU-V-17(Pressurizer level control valve) and MU-V-32 (Seal Injection Valve) are
closed in hand for a controlled restoration of makeup and seal injection upon the restoration of a
makeup pump.
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5 ID: 1737146 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.
EVENT:

e All available Nuclear River water pumps trip, and cannot be restarted.

e OP-TM-AQOP-031, LOSS OF NUCLEAR SERVICES COMPONENT COOLING is entered.

Which one of the following describes the strategy and basis for Reactor Coolant Pump (RCP) operation?

A The RCPs must be secured due to the loss of labyrinth cooling to each RCP.
B. The RCPs must be secured to eliminate heat load from the NSCCW System.
C. The RCPs may remain in operation provided seal injection flow is greater than 22 gpm.
D. The RCPs may remain in operation provided the SR-NR cross tie is performed prior to

reaching the HI-2 alarm setpoint for the RCPs.

Answer: B

lAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) After the Reactor is
tripped in OP-TM-AOP-031, the next step the operating crew must do is trip all four Reactor Coolant
Pumps; (2) According the the basis, this is to eliminate heat load from the Nuclear Services system.

A. |The RCPs must be secured
due to the loss of labyrinth
cooling to each RCP.

Incorrect: Plausible because Intermediate Closed Cooling Water
{(which is cooled by Nuclear River Water) does cool the thermal
barrier on the reactor coolant pumps. Incorrect because the seal
injection cools the labyrinth seal.

B. |The RCPs must be secured
to eliminate heat load from
the NSCCW System.

Correct Answer: See above.

C. |The RCPs may remain in
operation provided seal
injection flow is greater than
22 gpm.

Incorrect: Plausible because Intermediate Closed Cooling does cool
the thermal barrier of the Reactor Coolant Pump, and there is an
interlock with ICCW and SI. Incorrect because the Reactor Coolant
Pumps must be secured because of the lack of cooling to the RCP
motors and the heat load on the NSCCW system.

D. | The RCPs may remain in
operation provided the
SR-NR cross tie is
performed prior to reaching
the HI-2 alarm setpoint for
the RCPs.

INCORRECT: Plausible because a cross connect does exist between
Secondary River and Nuclear River water. The systems are cross
connected in OP-TM-AOP-031. Incorrect because the Reactor
Coolant Pumps are a major heat load on the system and must be
secured prior to cross connecting.

Examination Outline Cross-reference:

K/A: Loss of Component Cooling Water. Knowledge of the reasons for the following responses
as they apply to Loss of Component Cooling Water: Guidance actions contained in EOP for

Loss of CCW.

Proposed Question:

Technical Reference(s):

Proposed References to be provided to applicants during examination:

Learning Objective:

Question Source: Bank#

Modified Bank #

New

RO Question #5

OP-TM-AOP-031, Rev 6
OP-TM-AOP-031, Rev 2

AOP-031-PCO-4

Level RO SRO
Tier # 1

Group # 1

K/A # 026 AK3.03
Importance Rating 40 4.2

None

634661
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Question History:  Sim Exam 6 Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments:

K/A Match: This question matches the KA because the examinee must have knowledge of an
action contained in the AOP for Loss of Nuclear Services Component Cooling.
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6 ID: 1685231 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.

EVENT:

¢ The PORYV fails partially open.
 [Efforts to close the PORV Block valve have failed.

Current Plant Conditions;
¢ The plant is being shutdown.

RCS Pressure is 2050 psig and slowly lowering.
e  Pressurizer level is 250 inches and slowly rising.

In accordance with OP-TM-AOP-043, LOSS OF PRESSURIZER, what guidance will be given regarding
Subcooling Margin?

Place MU-V-17 in hand and raise makeup flow to maintain

A > 25°F SCM
B. > 40°F SCM
C. > 45°F SCM

D. > 70°F SCM

Answer: B

[Answer Explanation’
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<<Explanation: To answer this question correctly, the examinee must know: (1) The plant is being
shutdown because there is inadequate heater capacity to maintain RCS pressure; (2) To maintain RCS
pressure high enough to complete the shutdown, the steam bubble in the pressurizer will have to be
squeezed, and pressurizer level will go up; (3) With current plant conditions, there is adequate
pressurizer level indication and there the plant is not solid; (4) To use a steam table to calculate SCM is <
403F SCM, when the guidance is applicable.

A.|>25F SCM. Plausible because 25F SCM is a limit for entry into OP-TM-EOP-002
when the plant is shutdown.

B. [> 40F SCM. Correct Answer.

C. |>45F SCM. Plausible because this guidance would be applicable if the plant had
a loss of all pressurizer level indication.

D. [> 70F SCM. Plausible if the operating crew was performing a solid plant
shutdown and cooldown. Pressurizer level is at 250 inches so solid
plant operations are not applicable at this time.

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/A # 027 AA2.12
Importance Rating 3.7 3.8

K/A: Ability to determine and interpret the following as they apply to Pressurizer Pressure Control
Malfunctions: PZR Level

Proposed Question: RO Question #6

Technical Reference(s): OP-TM-AQOP-043, Rev 6

Steam Tables

Proposed References to be provided to applicants during examination: Steam Tables
Learning Objective: AOP-043-PCO-4
Question Source: Bank #

Modified Bank #

New X
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
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10 CFR Part 55 Content: 55.41 5
55.43

Comments:

K/A Match: This is a K/A match because the PORV is part of the Pressurizer Pressure Control system, in
that it receives an input from a narrow range pressure detector and opens when a setpoint is reached.
Due to the PORV being open far enough to effectively lower pressure beyond the capacity of the
pressurizer heaters, a shutdown must commence. To effectively ensure we have time to shutdown
before tripping on a low pressure signal, the Pressurizer Level Control Valve, MU-V-17 is taken to HAND,
and flow is raised to squeeze the bubble in the pressurizer. The operator will control pressurizer level to
maintain a subcooling margin > 40F which the examinee can determine with the steam tables.

High Cog: This question is high cog because the examinee will have to analyze the current plant
parameters and determine which subcooling margin guidance is applicable.
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7 ID: 1685342 Points: 1.00

Event:
e Loss of offsite power.

¢  Emergency Diesel Generator, EG-Y-1A fails to start.
¢ Emergency Diesel Generator, EG-Y-1B trips after starting.

Based on these conditions, which of the following control room extension controls or instruments remain
operable?

RM-A-2 Sample Pump.

A

B. Motor Driven Fire Pump FS-P-2.

Cc 1SB-D2, 1B Auxiliary Transformer feeder breaker to 1D 4KV Switchgear.
D

RR-PI-225, RB Emergency Cooling Outlet Cooler 1B pressure instrument.

Answer: C

P-\nswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) the DC electrical system is
used to supply ES breaker contro! power and protective relaying.

A. [RM-A-2 Sample Pump. Plausible because this is safety related equipment, but RM-A-2
sample pump is powered from 1A £S 480V MCC and uses 120V
control power transformer housed in the breaker cubicle.

B. |Motor Driven Fire Pump Plausible because it is safety related equipment, but employs AC
FS-P-2. control power.
C. {1SB-D2, 1B Auxiliary Correct Answer.

Transformer feeder breaker
to 1D 4KV Switchgear.

D. |RR-PI-225, RB Emergency |Plausible because this is is an ES pressure indicator, but due to lack
Cooling Outlet Cooler 1B of power to TRB none of the RB Emergency Cooler outlet pressure

pressure instrument. instruments are available.
Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
KIA# 055 EA2.04
Importance Rating 3.7

K/A: Ability to determine or interpret the following as they apply to a Station Blackout:
Instruments and controls operable with only dc battery power available.

Proposed Question: RO Question #7

Technical Reference(s): 1107-5, Rev 151
TQ-TM-104-740-C001, REV 7

Proposed References to be provided to applicants during examination: None
Learning Objective: AOP-020-PCO-2

Question Source: Bank #

Modified Bank # 363906

New
Question History:  Sim Exam 8 Last NRC Exam:
Question Cognitive Level:  Memory or Fundamental Knowledge X
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Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 5

Comments:

K/A Match: This matches the K/A because the examinee must know what controls are DC
power (which would make them available during a station blackout) in the control room to
answer the question correctly. The question choices are a mixture of instrument and controls.

Modified Bank Question: This question was modified by changing the failure of EG-Y-B to trip
after starting, and replacing MU-V-18C with an instrument (RR-PI-225). This replacement was
performed to better match the K/A.

Event:

o Loss of offsite power.
e  Emergency Diesel Generators EG-Y-1A and EG-Y-1B both failed to start.

Based on these conditions, identify the ONE statement below that describes control room
extension controls that remain operable.

A. RM-A-2 Sample Pump.

B. Motor Driven Fire Pump FS-P-2.

C. High Pressure Injection valve MU-V-16C.

D. 1SB-D2, 1B Auxiliary Transformer feeder breaker to 1D 4KV Switchgear.
Answer: D
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8 ID: 1685400 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.
+  Station Blackout Diesel Generator, EG-Y-4 is unavailable due to an outage.

EVENT:
¢ Loss of Offsite power.

e Emergency Diesel Generator, EG-Y-1B has started and is powering 'E' 4kV Bus.
» Emergency Diesel Generator, EG-Y-1A has tripped on overspeed.

What action per OP-TM-AOP-020, Loss of Station Power, will be taken to prevent the loss of plant control
and provide additional time to restore AC power?

A Secure Emergency DC Seal Oil Pump GN-P-2.

B. Initiate OP-TM-732-901, Energize 1P 480V Bus using the ES Bus Cross Tie.

C. Initiate OP-TM-732-902, Energize 1S 480V Bus using the ES Bus Cross Tie.

D. Ensure Turning Gear Oil Pump LO-P-5 is running, then secure Emergency Bearing Oil
Pump LO-P-6.

Answer: B

lAnswer Explanation
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To answer this question, the examinee must know (1) EG-Y-1A powers the ‘D' 4kV bus (2) since
EG-Y-1A and EG-Y-4 are unavailable, the 'D' 4kV bus has no power supply (3) 1P 480V Bus is
downstream of the 'D' 4kV bus and has no power (4) the ES busses can be crosstied with the
reactor is not critical

A. "Secure Emergency DC Seal Oil Pump." - Incorrect - Plausible since this equipment is
identified in step 3.15 as "verify operating” in this AOP procedure not securing the pump.

B. "Initiate OP-TM-732-901, Energize 1P 480V Bus using the ES Bus Cross Tie.." - Correct - This
is step 3.21. This energizes the battery chargers for the "A" station battery. In accordance with
OP-TM-AOP-0201, Loss of Station Power basis document, if AC is only available to one train,

the 480V ES busses will be crosstied and large DC loads will be minimized. This will allow for
additional time to restore an AC power source. The procedures to crosstie the ES busses can be
performed without jeopardizing the reliability of the available AC supply and will prevent the loss
of plant control caused by loss of DC power and two vital busses.

C. "Initiate OP-TM-732-902, Energize 1S 480V Bus using the ES Bus Cross Tie."- Correct
Answer - Plausible because this is a step in the procedure, however it is for when the 1E 4kV is
de-energized not the situation given in the stem.

D. "Ensure Turning Gear Oil Pump LO-P-5 is running, then secure Emergency Bearing Oil Pump
LO-P-6." - Incorrect - Plausible, since LO-P-6 is powered from "A" DC and will be running.
LO-P-5 is powered from 1P 480V and will not be running. Step 3.13 directs the examinee to
ensure LO-P-5 or LO-P-6 is running. Once that is verified, the examinee would move to the next
step with no action taken.

Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
K/IA # 056 AK3.02
Importance Rating 4.4

K/A: Knowledge of the reasons for the responses as they apply to the Loss of Offsite Power:
Actions contained in the EOP for loss of offsite power.

Proposed Question: RO question #8

Technical Reference(s): OP-TM-AOP-020, Rev 24

Proposed References to be provided to applicants during examination: None
Learning Objective: AOP020-PCO-4

Question Source: Bank #

Modified Bank # 1244855
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New
Question History:  N/A 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

Comments: This is a KA match because contains actions in our loss of offsite power AOP. The
loss of offsite power AOP for TMI is essentially an EOP in broad terms. The loss of offsite
power EOP for TMI deals the an extended loss of offsite power.

Original Question:
Plant Conditions:

¢ Plantis at 100% power
o EG-Y-4is unavailable due to an outage.

Event:
e Loss of Offsite power.

Emergency Diesel Generator, EG-Y-1A has started and is powering 'D' 4kV Bus
EG-Y-1B has tripped on overspeed.

\What action per OP-TM-AOP-020, Loss of Station Power, will be taken to prevent the loss of
plant control and provide additional time to restore AC power?

A. Secure Emergency DC Seal Oil Pump GN-P-2.

B. Initiate OP-TM-732-901 Energize 1P 480V Bus using the ES Bus Cross Tie.

C. Initiate OP-TM-732-902 Energize 1S 480V Bus using the ES Bus Cross Tie.

D. Ensure Turning Gear Oil Pump LO-P-5 is running, then secure Emergency Bearing Oil
Pump LO-P-6.
Answer; Cc
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9 iD: 1685632 Points: 1.00
Plant Conditions:

¢ Plant Cooldown is in progress per 1102-11, Plant Cooldown.

e  Current Cooldown rate is 85°F/HR.

e Current RCS temperature is 359°F and RCS Pressure is 600 psig.
EVENT:

¢ Channel 1 of B train ES indicates actuated.

. NI-5 loses indication on console center.
MU-V-2A/2B Letdown Cooler Outlet Valves close.

(1) Which one of the following describes the action required if RCS temperature lowers below 313°F?
(2) What is the reason for the action taken?

A (1) Open RC-RV-2 (PORV) until RCS pressure is below 540 psig.
(2) The NDTT interlock has lost power.

B. (1) Open RC-V-1 (RCS Spray Valve) until RCS pressure is below 540 psig.
(2) The PORV and the NDTT interlock have lost power.

C. (1) Open RC-RV-2 (PORV) until RCS pressure is below 540 psig.
(2) RC-V-1 and the NDTT Interlock have lost power.

D. (1) Open RC-V-1 (RCS Spray Valve) until RCS pressure is below 540 psig.
(2) The NDTT interlock has lost power.

Answer: A

|Answer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) Channel 1 of B train ES
appearing actuated, NI-5 losing indication on console center, and MU-V-2A/2B letdown cooler outlet
valves closing are all indications that Vital Bus A is lost; (2) the reason the stem indicates that on
Channel 1 of B train ES appears actuated vice Channel 1 of A and B train ES appears actuated is because
the A train ES lights are powered from Vital Bus A, and this information would not be apparent to the
operator until the ES Status Light Power Supply Select Switch is positioned to the BUS-B position; (3) The
operating crew would enter OP-TM-AOP-015, LOSS OF VBA, which would direct the operating crew to
open RC-RV-2 if RCS pressure were > 590 psig when RCS temperature is < 313°F due to NDTT

interlock not being operable.

A. |(1) Open RC-RV-2 (PORV)
until RCS pressure is below
540 psig.

(2) The NDTT interlock has
lost power.

Correct Answer

B. |(1) Open RC-V-1 (RCS
Spray Valve) until RCS
pressure is below 540 psig.
(2) The PORV and the
NDTT interlock have lost
power.

INCORRECT: Plausible because RC-V-1 (RCS Spray Valve) is usually

used to lower RCS pressure. At this temperature and pressure, the
PORV is used due to NDTT concerns. In addition, the PORV did not
lose power.

C. |1) Open RC-RV-2 (PORV)
until RCS pressure is below
540 psig.

(2) RC-V-1 and the NDTT
Interlock has lost power.

INCORRECT: Plausible because RC-RV-2 is what the operators would
use to lower pressure in this case. Incorrect because RC-V-1 did not
lose power (1A ES MCC).

D. [(1) Open RC-V-1 (RCS
Spray Valve) until RCS
pressure is below 540 psig.
(2) The NDTT interlock has
lost power.

Plausible because RC-V-1 (RCS Spray Valve) is usually used to lower
RCS pressure. At this temperature and pressure, the PORV is used
due to NDTT concerns.

Examination Outline Cross-reference:

K/A: Knowledge of the reasons for the following responses as they apply to the Loss of Vital AC
Instrument Bus: Actions contained in EOP for loss of vital ac electrical instrument bus.

Proposed Question:

Technical Reference(s):

Proposed References to be provided to applicants during examination:

RO Question #9

OP-TM-AOP-015, Rev 10
OP-TM-AOP-0151, Rev 7

Level RO SRO
Tier # 1

Group # 1

K/A # 057 AK3.01
Importance Rating 4.1 4.1

None
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Learning Objective: AOP-015-PCO-4

Question Source: Bank #
Modified Bank # 606540

New

Question History:  Sim Exam 5 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

Comments: (KA Match and why high cog)

K/A Match: This matches the KA because the examinee can determine that the PORV is used
to lower pressure due to NDTT concerns (vice the spray valve). Loss of a vital bus is an AOP at
this facility. The examinee must determine which AOP is entered and the action within.

High Cog: This question is high cog because the examinee will have to analyze plant conditions
and determine which vital bus was lost.

Plant Conditions:

¢ Plant Cooldown is in progress per 1102-11, Plant Cooldown.
¢  Current Cooldown rate is 85°F/HR.
e Current RCS temperature is 359°F and RCS Pressure is 600 psig.

Sequence of Events:

e  “A’inverter fails and VBA is lost.

¢ OP-TM-AOP-015, Loss of VBA is entered.

* 15 minutes into the casualty the Unit Reactor Operator reports “RCS Temperature is
312°F and RCS Pressure is 595 psig.

Based on the report, ___ (1)___ should be opened and should remain open until RCS pressure is
less than the procedurally required value of __ (2)__ psig.

A. (1) RC-RV-2 (PORV)
(2) 540

B. (1) RC-RV-2 (PORV)
(2) 500
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C. (1) RC-V-1 (RCS Spray Valve)
(2) 540

D. (1) RC-V-1 (RCS Spray Valve)
(2) 500
Answer: A
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10 ID: 1699640 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.

¢  Operating crew is performing Emergency Diesel Generator, EG-Y-1A, 24 hour endurance run in
accordance with 1107-3.

e  Currently EG-Y-1A is operating in parallel with the grid.

EVENT:
The following alarms are received simultaneously:

Battery 1A Discharging, A-1-7.

Battery Charger 1A/1C/1E Trouble, A-2-7.
Inverter 1A/1C/1E System Trouble, A-3-7.
CRDM Breaker Test Trouble, PRF 1-1-1.
230 KVolt Substation Trouble, NN-3-1.

7 KVolt Bus Trouble, AA-3-2.

4 KVolt BOP Bus Trouble, AA-3-3.

480 Volt BOP Bus Trouble, AA-3-5.

In order to protect EG-Y-1A the operating crew must:

G1-02 = EG-Y-1A Diesel output breaker to 1D 4160V Bus
EG-V-15A = Air Start Header Isolation Valve to EG-Y-15A

A. Close EG-V-15A, only.
B. Close EG-V-15A and trip EG-Y-1A fuel rack.
C. Open breaker G1-02 from the control room and close EG-V-15A.

D. Open breaker G1-02 using the local OPEN pushbutton and close EG-V-15A.

Answer: D

|Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) With the alarms
present, there is a complete loss of 'A' DC; (2) when DC power is lost, EG-Y-1A loses its excitation field,
in addition the ability to operate breakers associated with the 1D 4160V bus is lost (3) when DC s lost to
EG-Y-1A with the generator breaker closed (paraltel with the grid) the diesel will act as an inductive load
and damage will occur {TQ-TM-104-861-CO01); (4) in addition, the air start solenoid will open which
results in the air start distributor staying engaged, resulting in damage to the distributor.

A.

Close EG-V-15A, only.

Plausible because if the examinee determines that a complete loss of
'A’ DC occurred without regard to the current status of the diesel
(which is parallel to the grid), then this would be the correct answer.

Close EG-V-15A and trip
EG-Y-1A fuel rack.

Plausible because these actions are in OP-TM-AOP-023, which would
be entered when 'A' DC was lost. Tripping the fuel racks is to
shutdown the diesel, not for diesel protection. In addition,
performing these steps would not open the diesel output breaker
G1-02 which is causing the diesel to become an inductive motor.

Open breaker G1-02 from
the control room and close
EG-V-15A.

Plausible because these actions would protect the diesel. Incorrect
because G1-02 must be opened locally at the breaker because 'A' DC
control power was lost, and the control room extension control will
not work.

.|Open breaker G1-02 using

the local OPEN pushbutton
and close EG-V-15A.

Correct answer - OP-TM-AOP-023 (step 4.15) directs the crew to
close EG-V-15A, 1107-3 (Limit and Precaution 2.1.2) directs the
breaker to be opened locally with the manual plunger.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Examination Outline Cross-reference:

K/A: Knowledge of the reasons for the following responses as they apply to the Loss of DC
Power: Use of dc control power by the D/Gs.

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

RO Question #10

1107-3, Rev 146
OP-TM-AOP-023, Rev 7

861-GLO-11

Level RO SRO
Tier # 1

Group # 1

KIA # 058 AK3.01
Importance Rating 3.4 37

None
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Question History:  N/A Last NRC Exam: N/A

Question Cognitive Level:  Memory or Fundamental Knowledge

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

Comments:

K/A Match: The question matches the K/A because the examinee will have to know what the
effect of a loss of DC has on a running/paralleled diesel generator. The examinee will have to
know that it effects the control power to the diesel generator breaker, in addition to the effects on
the starting air solenoid.

High Cog: The examinee will have to analyze the alarms present, and the present condition of
the diesel (paralleled with the grid) to determine the steps needed to protect the diesel
generator.
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11 ID: 1699734 Points: 1.00

Plant Conditions:

e 100% power with ICS in full auto.

e NR-P-1C is out of service for maintenance.

+ NR-P-1Ais ES selected and running on 1R 480v bus.

e NR-P-1Bis ES selected and running on 1T 480v bus.
EVENT:

+ Loss of Offsite Power occurs.

+ RCS pressure lowered to 1575 psig and is now rising slowly.

+ RB pressure is 1.5 psig and relatively steady.
EVENT + 10 seconds:

*  The Diesel Generators have started and are powering the ES Buses.
Which one of the following identifies the Nuclear River Water pump(s) that are running, if any, 1 minute
after the re-energization of the ES Buses?

A NR-P-1A ONLY.

B.  NR-P-1B ONLY.

C. NR-P-1A and NR-P-1B.
D. No NR pump is running.
Answer: Cc

|Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) When an loss of of
offsite power occurs, all nuclear river water pumps shut off; (2) At an RCS pressure less than 1600 psig,
and ES signal is generated; (3) When the diesels start and power the ES busses, and with an ES signal
present, the remaining two Nuclear River Water pumps will start on Block 3.

A.|NR-P-1A ONLY. Plausible if the student believes a pump will start on standby.
NR-P-1A would receive a start signal first if NR-P-1C tripped.
B. INR-P-1B ONLY. Plausible because had the plant been in a normal lineup with

NR-P-1A and NR-P-1C ES selected and running, then NR-P-1B would
be the only running Nuclear River Water Pump after a loss of offsite
power event (with no ES).

C. INR-P-1A and NR-P-1B. Correct Answer
D. |No NR pump is running. Plausible because in this lineup, if no ES signal were present, then no
NR pumps would be running.
Examination Outline Cross-reference:  Level RO SRO
Tier # 1
Group # 1
KIA # 062 AK302
Importance Rating 36 3.9

K/A: Knowledge of the reasons for the following responses as they apply to the Loss of Nuclear
Service Water: The automatic actions (alignments) within the nuclear service water resultlng
from the actuation of ESFAS. -

Proposed Question: RO Question #11

Technical Reference(s). TQ-TM-104-531-C001, Rev 9
TQ-TM-104-740-C001, Rev 7

Proposed References to be provided to applicants during examination: None
Learning Objective: 740-GLO-10

Question Source: Bank # 298156
Modified Bank #

New
Question History:  System Exam 6 Last NRC Exam:

Question Cognitive Level:  Memory or Fundamental Knowledge

Comprehension or Analysis X

L10 CFR Part 55 Content: 55.41 4

TMI OPS ILT EXAM Page: 43 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

55.43
Comments:

K/A Match: This matches the K/A because the examinee has to understand what happens to
the Nuclear River Water pumps on an Loss of Offsite power in conjunction with an ES actuation
signal. The Nuclear River Water pumps are part of the Nuclear Service Water system, they
provide cooling to the Nuclear Service Water Coolers.

High Cog: The examinee will have to analyze the current plant conditions: Only 2 nuclear river
water pumps are available, and they that they are ES selected, that we have an Loss of Offsite
power and that RCS pressure is 1575 psig, and understand that when RCS pressure is below
1600 psig, that an ES signal is present. Both nuclear service river water pumps trip when offsite
power is lost and, both start on Block 3 ES after power is restored.

TMI OPS ILT EXAM Page: 44 of 425 24 April 2017




EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

TMI OPS ILT EXAM Page: 45 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

12 ID: 1700681 Points: 1.00
<<REFERENCE PROVIDED

NEUTRCHM
Plant Conditions ERRCR

¢ Reactor power is 75% with ICS in auto. 13
EVENT: 8
e NI-5 power starts to slowly lower causing a SASS Mismatch. 2

¢ FW-V-17A, Main Feedwater Control Valve, starts to fail closed,
causing a Feedwater to Reactor Cross Limit. 2

¢ Neutron Error is at -1.5% on console center.

Based on the above plant conditions, control rods will __(1)  dueto ___ <

@ .

14

~ PERGCENT
. lcszs

st oonodoa oo o

Y
L&)

A. (1) insert

(2) NI-5 failing
B. (1) insert

(2) Feedwater to Reactor Cross Limits
C. (1) withdraw

(2) NI-5 failing
D. (1) withdraw

(2) Feedwater to Reactor Cross Limits

Answer: C

IAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) NEGATIVE indicated
neutron error results in control rod withdraw (Neutron Error = Reactor Demand - Actual Power); (2) NI-5
power drifting low causes a positive neutron error which is displayed on the console as a negative
neutron error; (3} A SASS MISMATCH alarm prevents NI-5 from automatically swapping to the good
instrument (NI-6); (4) NI-5 is the normally selected power range detector, with a SASS MISMATCH in,
NI-5 will continue to be the controlling nuclear instrument, even though it is failing low; (5) The result is
a situation where control rods will withdrawal to attempt to zero out neutron error, but as long as NI-S
continues to fail low, the negative neutron error will demand that control rod withdrawal; (6} Feedwater
to Reactor Cross Limits cannot raise Reactor Power, therefore will not cause control rods to withdrawal.
A. (1) insert INCORRECT: NI-5 failure LOW would create a neutron error to the
(2) NI-5 failing CRD System, while this error is positive (with respect to ICS actual
power vs demanded power) the operator would see an inverted
signal in which neutron error would appear negative and demand a
control rod withdrawal. Rods inserting is plausible because this
negative indication may cause the examiner to believe the control
rods should be inserting.

B. |(1)insert INCORRECT: Control Rods would withdraw. The examinee may
(2) Feedwater to Reactor  |reason control rods would be inserting. Rods inserting is plausible
Cross Limits because this negative indication may cause the examiner to believe
the control rods should be inserting.
C. [(1) withdraw CORRECT Answer: Indicated Neutron Error on console indication is
(2) NI-5 failing reversed polarity to the actual neutron error going to the CRD

System AND FW Cross Limits can only LOWER Reactor power, i.e.
drive Control Rods IN.

D. {(1) withdrawal INCORRECT: Feedwater Cross Limits cannot raise Reactor Power,
(2) Feedwgter to Reactor  [however with the indicated neutron error the operator may reason
Cross Limits the Cross Limit is inducing this error.

Examination Outline Cross-reference: Level RO SRO

Tier # 1
Group # 2
K/A # 001 AA2.05
Importance Rating 4.4 46

K/A: Continuous Rod Withdrawal Ability to determine and interpret the following as they apply to
Continuous Rod Withdrawal: Uncontrolled rod withdrawal, from available indication

Proposed Question: RO Question #12

Technical Reference(s). ICS Analog Print: D553732

TQ-TM-104-621-C001, Rev 10

Proposed References to be provided to applicants during

examination: D553732

Learning Objective: 621-GLO-11

Question Source: Bank #
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Modified Bank #
New X

Question History:  N/A Last NRC Exam: N/A

Question Cognitive Level: Memory or Fundamental Knowledge

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

Comments:

K/A Match: The conditions given in the question result in a Continuous Rod Withdrawal:
indication of NI-5 failing low and Neutron Error. The operator must understand the indication and
the final result of the multiple indications.

High Cog: The operator must understand the relationship between neutron error and the signal
sent to the CRD System. While a negative error may imply Control Rods would insert, the ICS
Signal would be positive and rods would withdraw. With a Feedwater to Reactor Cross Limit in
effect the operator must understand the ICS does not allow this cross limit to raise reactor
demand, only allows reactor demand to be lowered.
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13 ID: 1700738 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.
e  Pressurizer Level LT-1 is selected as the controliing channel.

EVENT:

o Aleak develops on the reference leg of LT-1.

Following the event, indicated (LT-1) Pressurizer level will ___(1)__ and actual Pressurizer level will
—2)__.
A (1) rise
(2) lower
B. (1) rise
(2) remain the same
C. (1) lower
(2) rise
D. (1) lower

(2) remain the same

Answer: A

[Answer Explanation

TMI OPS ILT EXAM Page: 50 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

<<Explanation: To answer this question correctly, the examinee must know: (1) The pressurizer uses a
wet reference leg, which means a 0 DP when the pressurizer is full; (2) Normal Level setpoint is 220
inches; (3) As the reference leg loses water, the DP would lower which would be seen as a pressurizer
level rise on the PZR Level indication; (4) Since indicated pressurizer level is rising, MU-V-17, Pressurizer
Level Control valve, will close to maintain level at setpoint of 220 inches; (5) Actual pressurizer would
lower due to letdown flow remaining constant and makeup flow lowering due to MU-V-17 closing.

A.|(1) rise
(2) lower

Correct. Pressurizer level instruments RC-1- LT-1 and LT-3, are
manually selected on RC-1 LR recorder on CC. The level transmitters
use a wet reference leg such that a full pressurizer has 0" DP, and an
empty pressurizer has 400" DP. Consequently, a leak in the
reference leg will reduce the differential pressure between the
reference and the variable leg. As the differential pressure is
reduced, indicated level will rise. Pressurizer level is maintained at
220" when the plant is operating at 100% full power. The level is
sensed and applied to a level control circuit. The level control circuit
when in the automatic mode will control the position of the normal
makeup valve (MU-V-17). If the level drops below 220" the circuit
will open the normal makeup valve until the levels returns to
normal, and vice-versa. Consequently, when the reference leg leak
occurs, the indicated level will start to rise, causing MU-V-17 to
close. Since there is less makeup flow, pressurizer level will actually
lower.

B. [(1) rise
(2) remain the same

Incorrect. This is plausibie because the operator may misunderstand
the Pressurizer Level detector operation. If so, this is the exact
opposite of what should happen. The examinee could believe that
MU-V-17 would still maintain a pressurizer level of 220", which is not
the case since it is receiving a signal to close due leaking reference

leg.

C. (1) lower
(2) rise

Incorrect. This is plausible because the operator may incorrectly
believe that when the leak is sensed that the level control will
automatically shift to LT-3 similar to the SASS protected
instrumentation. In addition, the examinee could believe that a
leaking reference leg would make indicated pressurizer level to
lower, which would cause MU-V-17 to open and pressurizer level to
rise.

D. (1) lower
(2) remain the same

Incorrect. This is plausible because the operator may misunderstand
the Pressurizer Level detector operation, and may incorrectly believe
that when the leak is sensed that the level controf will automatically

shift to LT-3 similar to the SASS protected instrumentation.

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/A # 028 AK1.01
Importance Rating 2.8 31

K/A: Knowledge of the operational implications of the following concepts as they apply to Pressurizer
Level Control Malfunctions: PZR reference leg leaks.
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Proposed Question: RO Question #13

Technical Reference(s): TQ-TM-104-624-C001, Rev 4

TQ-TM-104-220-C001, Rev 8

Proposed References to be provided to applicants during examination: None
Learning Objective: 624-GLO-5
Question Source: Bank # 862259

Modified Bank #

New
Question History: System Exam 11 Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.8
55.43

Comments:

KA Match: The K/A/ is matched because the examinee must demonstrate knowledge of the operational
implications of PZR reference leg leak abnormalities as they apply to Pressurizer Level Control
Malfunctions.

High Cog: The question is at the Comprehension/Analysis cognitive level because the examinee must
demonstrate understanding of how the Pressurizer Level control system detects level, and then
determine how a failure of a reference leg effects actual pressurizer level to correctly answer the
question. In addition, the examinee must take into account how an erroneous pressurizer level effects
the pressurizer makeup valve which would close and cause actual level to lower.
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14 ID: 1700748 Points: 1.00
Plant conditions:
e Plant startup is in progress.
*  Source Range Channels indicate 100 cps.
e  Group 5 rods are being withdrawn from 50% to 75%.
EVENT:

+  Source Range Channel NI-11 fails low.

Based on this condition, the startup

A may continue using Source Range Instrument NI-12.

B may continue using Source Range Instrument NI-11A.

C. will be terminated AND the crew will initiate RCS Boration.

D will be terminated AND the crew will fully insert Group 5 and 4 control rods.

Answer: A

|Answer Explanation
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<<Explanation: To answer this guestion correctly, the examinee must know: (1) There 2 independent
source range channels that are part of the Reactor Protection System (NI-11 and NI-12); (2) These
channels are required by Table 3.5-1 of Technical Specification 3.5.1.1; (3) At least one source range
instrument is required to be operable until one intermediate range instrument is greater than 102° amps
or 2 of 4 power range instruments are greater than 10% power; (4) If less than the required source range
instruments are operable, the plant would be in a TS 3.0.1 situation.

A. |may continue using Source
Range Instrument Ni-12.

CORRECT: Based on T.S. Requirements, Table 3.5-1

B. |[may continue using Source
Range Instrument NiI-11A.

INCORRECT:Plausible if the operator has the misconception that
Ni-11A can be used in place of NI-11. NI-11A is not part of the RPS
system and is the installed spare that only provides indication.

C. |will be terminated AND the
crew will initiate RCS Boration.

INCORRECT: The startup is not required to be terminated. Plausible
because if the operator did believe the startup must be terminated,
the crew could choose to borate the RCS until they are shutdown to
1% dK/K.

D. |will be terminated AND the
crew will fully insert Group 5
and 4 control rods.

INCORRECT: The startup is not required to be terminated. Plausible
since if a startup were aborted for unanticipated criticality, the crew
would insert the group of control rods being pulled, and one
additional group (which would be group 4 control rods in this
scenario).

Examination Outline Cross-reference:

Level RO SRO
Tier # 1

Group # 2

K/A # 032 AK3.01
Importance Rating 3.2 3.6

K/A: Knowledge of the reasons for the following responses as they apply to the Loss of Source Range

Nuclear Instrumentation: Startup termination on source-range loss

Proposed Question: RO Question #14

Technical Reference(s): TQ-TM-104-623-C001, Rev 5 Tech Specs Section 3.5.1.3

Proposed References to be provided to applicants during examination: None

Learning Objective: 623-GLO-10

Question Source: Bank # 355941

Modified Bank #
New

NRC Exam 2000

Question History: Last NRC Exam: NO
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.10
55.43
Comments:

KA Match: This question matches the K/A because the examinee must know the correlation Loss of SR
NI during a startup and the required actions; continue the startup or terminate the startup.

High cog: The question is high cog because the examinee must know that the information in the answer
explanation and analyze the event to determine the crew can still proceed with the startup.
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ID: 1737531 Points: 1.00

When required to verify a Radiation Monitoring System Setpoint, which is the PREFERRED METHOQD for
obtaining a Radiation Monitor's actual setpoints?

A. Contacting the 1&C Department to verify the setpoint.
B. Performing a Source Check IAW 1301-4.1, Weekly Surveillance Checks.
C. Reading Alarm setpoints from the meter face by pressing the alarm pushbutton.
D. Refer to the setpoints section of alarm response OP-TM-MAP-C0101, RADIATION
LEVEL HI.
Answer: A
|Answer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) 1105-8, Radiation
Monitoring System a Caution states "Reading Alarm setpoints from the meter face by pressing the
Alarm Pushbutton does not give an accurate indication of actual setpoint. This feature is not
calibrated and should not be relied upon for accurate setpoint information". (2) Following that caution
a procedure step directs setpoint verification by directing 1&C department to refer to applicable sections
of 1302-3.1 series procedures that govern RMS Monitors covered by Tech Specs or ODCM and IC-177,
RMS Calibration for Non-Tech Monitors.

A. |Contacting the 1&C CORRECT ANSWER: 1105-8, Radiation Monitoring System Caution
Department to verify the and procedure step
setpoint.

B. |Performing a Source Check INCORRECT ANSWER: Plausible because performing a source check
IAW 1301-4.1, Weekly will bring in the alarms. However, Tech Spec definition 1.13 defines a
Surveillance Checks. source check in the following way: A SOURCE CHECK shall be the

qualitative assessment of channel response when the channel sensor
is exposed to a radioactive source. It does not check the actual
setpoints of a radiation monitor.

C. |Reading Alarm setpoints from |INCORRECT ANSWER: Plausible because setpoints can be observed
the meter face by pressing the [when using the pushbutton, however 1105-8 cautions against

alarm pushbutton. relying upon it for accurate setpoint information.

D. [Refer to the setpoints INCORRECT ANSWER: Plausible because there is a setpoints section
section of alarm response  |of this alarm response. Incorrect because this section has no
OP-TM-MAP-C0101, setpoints listed and sends the operator to 1101-2.1, RADIATION
RADIATION LEVEL Hl. MONITORING SYSTEM SETPOINTS.

Examination Outline Cross-reference: Level RO SRO

Tier # 1

Group # 2

K/A # 061 AA2.03
Importance Rating 3.0 3.3

K/A: Ability to determine and interpret the following as they apply to the Area Radiation Monitoring
(ARM) System Alarms: Setpoints for alert and high alarms

Proposed Question: RO Question #15

Technical Reference(s): 1105-8, Rev 91

1302-3.1 series procedures

Proposed References to be provided to applicants during examination: None
Learning Objective: 661-GLO-9
Question Source: Bank # 887632

Modified Bank #
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New
Question History: Simulator Exam 9 Last NRC Exam: None
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.11

55.43

Comments:

KA Match: This matches the KA because the question requires the examinee to determine the method
to correctly determine the high setpoint on a radiation monitor. The setpoint on the front of the
radiation monitor is not calibrated, and cannot be used to correctly verify the high setpoint.
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16 ID: 1700780 Points: 1.00

Plant Conditions:

o 100% power with ICS in full auto..

EVENT:

* MAP C-1-1, RADIATION LEVEL HI alarm illuminates.

* RM-L-1-LO (RCS Letdown Rad Monitor) indicates a HIGH ALARM.
RM-L-1-H! (RCS Letdown Rad Monitor) indicates an ALERT ALARM.

Based on the given conditions, letdown flow ___ (1)  isolated, because ___(2) .

A Mmis
(2) RM-L-1-LO HIGH alarm closes MU-V-1A and MU-V1B, Letdown Cooler Inlet valves
B. (118
(2) RM-L-1-LO HIGH alarm closes MU-V-2A and MU-V-2B, Letdown Cooler Outlet
valves

C. (1) ISNOT
(2) both RM-L-1-LO AND RM-L-1-HI have to be in HIGH Alarm

D. (1) ISNOT
(2) RM-L1-LO HIGH alarm does NOT close MU-V-2A and MU-V-2B

Answer: D

lAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) RM-L-1-LO and
RM-L-1-HI are not the same radiation monitor; (2) RM-L-1-LO has no interlocks; (3) RM-L-1-HI closes
MU-V-2A/2B on a HIGH alarm, but not an ALERT alarm; (4) MU-V-1A and MU-V-1B do isolate letdown
but there is no interlock between either of the RM-L-1 detectors.

A.

Mmis

(2) RM-L-1-LO HIGH closes
MU-V-1A and MU-V1B,
Letdown Cooler Inlet valves.

INCORRECT: Plausible since the HIGH alarm on some radiation
monitors do initiate automatic interlocks, however RM-L-1-LO does
NOT have any interlocks associated with its HIGH Alarm. Closing
MU-V-1A&1B would isolate letdown flow. However these valves are
closed by other interlocks independent of RM-L-1-LO or RM-L-1-HI.

(N 1S

(2) RM-L-1-LO HIGH alarm
closes MU-V-2A and
MU-V-2B, Letdown Cooler
Outlet valves.

INCORRECT: Plausible since the High Alarm on some radiation
monitors do initiate Automatic Interlocks, however RM-L-1-LO does
NOT have any interlocks associated with its HIGH Alarm. RM-L-1-HI
HIGH alarm closes MU-V-2A and MU-V-2B.

(1) IS NOT

(2) Both RM-L-1-LO AND
RM-L-1-HI have to be in
HIGH Alarm. MU-V-2A and
MU-V-2B

INCORRECT: Letdown Flow is NOT isolated, BOTH RM-L-1-LO AND
RM-L-1-HI do not need to be in HIGH alarm to isolate letdown, just
RM-L-1-HI needs to be in HIGH. Plausible because the examinee
could believe that a combination of alarms are required to isolate
letdown.

(1) IS NOT

(2) RM-L1-LO "High Alarm"
does NOT close MU-V-2A
and MU-V-2B.

CORRECT: Letdown Flow IS NOT isolated because MU-V-2A and
MU-V-2B remain open since they do NOT close from RM-L-1-LO
being in HIGH Alarm.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Examination Outline Cross-reference:

K/A: High Reactor Coolant Activity: Ability to operate and / or monitor the following as they
apply to the High Reactor Coolant Activity: Failed fuel-monitoring equipment

Proposed References to be provided to applicants during examination:

Bank #

Mcdified Bank #

New

RO Question #16

TQ-TM-104-661-C001
1105-8

661-GLO-10

Level RO SRO
Tier # 1

Group # 2

K/A # 076 AA1.04
Importance Rating 3.2 3.4

None
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Question History: N/A Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 b.7

5543
Comments:

K/A Match: This question matches the KA because the examinee is required to recall the
interlocks of RM-L-1-Hi which is the radiation monitor that is used to detected failed fuel.
RM-L-1-HI takes a stream off the letdown line, which is RCS water going to the makeup tank.
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17 ID: 1720243 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.
Event:

¢ The ICS Selected Feedwater Loop Temperature transmitter slowly fails high.

The Total Feedwater demand signal will ___ (1)___dueto __ (2)
A. (1) rise
(2) BTU limits
B. (1) rise
(2) Feedwater Temperature Modification
C. (1) lower
(2) BTU limits
D. (1) lower

(2) Feedwater Temperature Modification

Answer: B

P\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1)There is NO effect on
BTU Limits since the transmitter failed high; (2) The operation of the FW temperature circuit compares
actual FW temperature (Failed Temperature Transmitter) to a calculated temperature based on Total
FW Demand; (3) In this question the circuit would raise FW Demand since the control system thinks
Actual FW Temperature is hotter than calculated thus raise FW Flow to match FW FLow heat removal

capacity to match Reactor heat output.
A |(1) rise INCORRECT: Plausible since FW Temperature is an input to
(2) BTU limits the BTU Limit Circuit, however, with FW temperature failing
high has no effect. If FW temperature had failed low, it would
reduce FW Flow.
B. |(1) rise CORRECT: FW temperature Modification is used to correct FW

(2) Feedwater Temperature
Modification

demand for a given load such that there is balance of BTU exchange
between the primary and secondary side of the steam generator.
So, if FW temp is higher than the calculated expected average FW
temp than FW demand signal will rise.

C. |(1) lower INCORRECT: Plausible since FW temperature is an input to the
(2) BTU limits BTU limit circuit and would lower FW flow on a low failure.
D.!(1) lower INCORRECT: Plausible if Examinee does NOT understand how the

(2) Feedwater Temperature

Modification

control system process compares actual FW temperature with
calculated FW temperature.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Question History:

Examination Outline Cross-reference:

K/A: Loss of NNI-X/Y: Knowledge of the interrelations between the (Loss of NNI-X) and the
following: Components, and functions of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and manual features.

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

RO Question # 17

OP-TM-104-621-C001, Rev 10

621-GLO-11

System Exam 13

Level RO SRO
Tier # 1

Group # 2

K/A # A02 AK2.1
Importance Rating 3.8 4.0

ICS FW Analog & Digital Prints

NONE

357040

Last NRC Exam: N/A
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
' 55.43
Comments:

KA Match: This question matches the KA because the examinee must have knowledge of how
a Feedwater Temperature failure affects the ICS system for automatic control.

High Cog: This question is High Cog because the examinee has to understand the control
system interface, with respect to Main FW control. The examinee must know the control system
compares Actual FW Temperature to Calculated Temperature and analyze the effects of a
failure.
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18 ID: 1737211 Points: 1.00

To avoid damage due to gas in the Makeup Pumps, __ (1) must be closed if Makeup Tank level
lowers to less than __(2) _ inches with suction from LPI or the BWST.

A (1) MU-V-18, RCS Makeup Isolation Valve
(2) 18 inches

B. (1) MU-V-12, Makeup Tank Outlet Isolation Valve
(2) 18 inches

C. (1) MU-V-18, RCS Makeup Isolation Valve
(2) 40 inches

D. (1) MU-V-12, Makeup Tank Outlet Isolation Vaive
(2) 40 inches

Answer: B

|Answer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) In OP-TM-211-000
Precautions & Limitations: To avoid pump damage due to gas entrainment in the pump, MU-V-12 must
be closed if MU Tank level is less than 18 inches and LPI or BWST is supplying MU Pump Suction; (2)
When a Makeup Pump is lined up for suction from LPI or the BWST, the only separation between those
sources and the Makeup Tank is MU-V-112, which is a check valve; (3) The Makeup Pump source will be
from the source with the highest pressure, which in some instances (based on BWST level or LPI flow)
could the the Makeup Tank, which has a low inventory < 18 inches, could cause gas to be admitted to

the Makeup Pump.

A. [(1) MU-V-18, RCS Makeup
Isolation Valve
(2) 18 inches

INCORRECT: Plausible if the examinee thinks it is necessary
to isolate other Makeup Pump flowpaths to prevent possible
Makeup Pump Runout. Part 2 is correct.

B. |(1) MU-V-12, Makeup Tank
Outlet Isolation Valve
(2) 18 inches

CORRECT: See above

C. |(1) MU-V-18, RCS Makeup
Isolation Valve
(2) 40 inches

INCORRECT: Plausible because the minimum level to ensure the
Makeup Pump has adequate NPSH when the suction source is the
Makeup Tank exclusively is 40". If NPSH were a concern, the
examinee could believe lowering the flow by closing MU-V-18 could
fix the NPSH issue.

D. {(1) MU-V-12, Makeup Tank
Outlet Isolation Valve
(2) 40 inches

INCORRECT: Plausible since Part 1 is correct and thinks that 40" is
the correct setpoint.

Examination Outline Cross-reference:  Level RO SRO
Tier # 2
Group # 1
K/A # 004 A1.06
Importance Rating 3.0 3.2

K/A: Chemical and Volume Control System: Ability to predict and/or monitor changes in
parameters (1o prevent exceeding design limits) associated with operating the CVCS controls

including: VCT level

Proposed Question: RO Question #18

Technical Reference(s): OP-TM-211-000, Rev 33

Proposed References to be provided to applicants during examination: None

Learning Objective: 211-GLO-14

Question Source: Bank #

Modified Bank #

New
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Question History:  N/A Last NRC Exam:  N/A

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.5

55.43
Comments:

KA Match: This question matches the KA because the examinee must know that the lowering
level in the Makeup Tank (VCT) could exceed a design limit for the CVCS system.
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19 ID: 1737168 Points: 1.00
REFERENCE PROVIDED
Plant Conditions:

Plant Cooldown in Progress

All 4 Reactor Coolant Pumps are OFF
DH-P-1Ais Operating.

RCS Temperature = 170F

RCS Pressure = 250 psig

Curve (1)  prevents exceeding LTOP limits. The temperature instrument monitored to prevent
exceeding these limitsis _(2) .

A (1) Curve A
(2) DH6-TI-1 Decay Heat Suction Temperature

B. (1) Curve B
(2) DH6-TI-1 Decay Heat Suction Temperature

C. (1) Curve A
(2) DH2-TI-1 Decay Heat Cooler Outlet Temperature

D. (1) Curve B
(2) DH2-TI-1 Decay Heat Cooler Outlet Temperature

Answer: C

lAnswer Explanation

TMI OPS ILT EXAM Page: 74 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

<<Explanation: To answer this question correctly, the examinee must know: (1) The 1102-11 Limits and
Precautions directs reactor coolant temperature to be maintained within limits specified in Enclosure 4,
Figure 1 and 1A one of which is the LTOP and SURGE Line Limit {CURVE A); (2) The operators must
ensure the pressure and temperature remain to the below and to the right of CURVE A; (3) The
examinee must know the correct instruments to monitor to ensure the cooldown rate and LTOP limits
are not violated, which for these plant conditions (RCPs secured, while on DHR) is DH2-Ti1 or 2; (4)
CURVE B is the Spray Restriction line.

A.|(1) Curve A INCORRECT: Plausible since the operator may assume DH Suction
(2) DHG-TI-1 Decay Heat Temperature used during a cooldown. Incorrect because after
Suction Temperature RCPs are secured DH Cooler Outlet Temp is used. Curve A is correct.

B. {(1) Curve B INCORRECT: Plausible since the operator may assume DH Suction
(2) DH6-TI-1 Decay Heat Temperature used during a cooldown. Incorrect because after
Suction Temperature RCPs are secured DH Cooler Outlet Temp is used. Curve Bis

incorrect.

C. (1) Curve A CORRECT: See above
(2) DH2-TI-1 Decay Heat
Cooler Outlet Temperature

D. (1) Curve B INCORRECT: Plausible since the temperature indication is correct
(2) DH2-TI-1 Decay Heat but CURVE B is the Spray Restriction Curve.

Cooler Outlet Temperature

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/A # 005 K5.01
Importance Rating 2.6 29

K/A: Residual Heat Removal System: Knowledge of the operational implications of the following
concepts as they apply the RHRS: Nil ductility transition temperature (brittle fracture)

Proposed Question: RO Question #19

Technical Reference(s): TQ-TM-104-212-C001, Rev 17 Tech Spec 3.1.2

1102-11, Rev 153B

Proposed References to be provided to applicants during examination: 1102-11 Fig 1A
Learning Objective: 212-GLO-10
Question Source: Bank #

Modified Bank #

New X

Question History: N/A Last NRC Exam: N/A
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Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41
55.43 b.5

Comments:

KA Match: This question matches the KA because the reference curves in 1102-11 are developed in
ensure that NDT and cyclic stress limits are not violated. The examinee must know which instrument is
used to ensure the LTOP curve A is NOT violated.
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20 1D: 1700999 Points: 1.00

Plant conditions:

+ Plant Cooldown is in progress in accordance with 1102-11.
* RCS pressure is 60 psig and steady prior to venting.

» OP-TM-220-552, VENTING THE PRESSURIZER TO THE RCDT (WDL-T-3), has been initiated
to lower pressurizer pressure.

To prevent large pressure transients during the Pressurizer venting, the operator must

A open RC-V-18, Manual Pzr Vent to RCDT.
B. throttle open RC-V-28, Pressurizer Vent Valve, for 1 second.
C. throttle open RC-V-1, Spray Valve, to help lower Pressurizer pressure.

D. ensure RCDT cooling pump (WDL-P-8) is in AUTO with both ICCW Pumps running.

Answer: B

lAnswer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) During and plant
cooldown, to lower RCS pressure in the latter stages, the pressurizer is vented to the RCDT; (2) To limit
pressure and/or level transients, RC-V-28 is throttled open in small amounts (1 second per procedure};
(3) At 60 psig in the cooldown, no RCPs are running so spray from RC-V-1 is not available.

A.

open RC-V-18, Manual Pzr Vent
to RCDT.

INCORRECT: Plausible since this is a vent valve to the RCDT; however
it is not allowed to be open when the RCS is > 45 psig to prevent
overpressurizing the RCDT.

throttle open RC-V-28,
Pressurizer Vent Valve, for 1
second.

CORRECT: A CAUTION in OP-TM-220-552 says to use small taps on
RC-V-28 open pushbutton to avoid large pressure or level transients.
The procedure step is to throttle open for 1 second.

throttle open RC-V-1, Spray
Valve, to help lower Pressurizer
pressure.

INCORRECT: Plausible since RC-V-1is the normal spray valve;
however the last RCP was shut down prior to the venting operation
being initiated.

ensure RCDT cooling pump
(WDL-P-8) is in AUTO with both
ICCW Pumps running.

INCORRECT: Plausible since two ICCW Pumps will be run if the RCS
temperature was >400°F; however WDL-P-8 will be started and run
continuously during the venting operation and the RCS temperature
cannot be > 400°F based on the given condition of 60 psig in the RCS.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Examination Outline Cross-reference:

K/A: Ability to perform specific system and integrated plant procedures during all modes of plant
operation.

OP-TM-220-552, Rev 6

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge X

RO Question # 20

OP-TM-220-000, Rev 23

220-GLO-10

Level RO SRO
Tier # 2

Group # 1

K/A # 007 2.1.23
Importance Rating 4.3 4.4

None

8672881
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Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.10

55.43

Comments:

K/A Match: This question matches the KA because the examinee will have do demonstrate knowledge
regarding the ability to mitigate large pressure transients during and RCS cooldown. The examinee will
have to have knowledge of the procedure to vent the Pressurizer to the RCDT.
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21 ID: 1701024 Points: 1.00

Plant Conditions:

e 100% power with ICS in full auto.

e EFW Area Cooling Fan, AH-E-24A, is operating.

e EFW Area Cooling Fan, AH-E-24B, is in standby.

¢ Emergency Feedwater Pump, EF-P-2A is running for an IST.
EVENT:

* Nuclear Service Closed Cooling Water Inlet Temperature Controller to AH-E-24A Coolers, TC-857,
Fails LOW.

As a result of this controller failure, identify the resulting effect(s):
AH-E-24A trips due to high _(1)  temperature, and AH-E-24B 2) .

A. (1) outlet
(2) automatically starts

B. (1) outlet
(2) can be started manually

C. (1) motor
(2) automatically starts

D. (1) motor
(2) can be started manually

Answer: B

IAnswer Explanation |
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<<Explanation: To answer this question correctly, the examinee must know: (1) AH-E-24A/24B have NO
autostart features; (2) Fan outlet temperature is monitored by a temperature Switch TS-766A/766B; (3)
The fan Motor does NOT have a Temperature Switch; (4) Since the NSCCW Temperature Controller
failed LOW, the affect would reduce NSCCW Flow to the fan coolers resulting in fan outlet temperature
rising (sensed by TS-766A); (5) At 125F the operating Fan would trip; (6) Alarm response HVA-5-8 would
direct starting of the standby fan as long as there is no fire present (the stem of the question gives no
indication of a fire).

A.

(1) outlet
(2) automatically starts

INCORRECT: With the NSCCW Temperature Controller failed low,
NSCCW inlet valve would close which would reduce cooling flow to
the Fan Cooling Coils. This would result in fan discharge
temperature rising. At 125F the fan would trip. AH-E-24B does not
have an autostart feature. This is plausible because many
components have autostart features on temperature and/or a trip.

(1) outlet
(2) can be started manually

CORRECT: With the NSCCW temperature controller failed low,
NSCCW inlet valve would close which reduces cooling flow to the fan
cooling coils resulting in fan discharge temperature rising. At 125F
the fan would trip. AH-E-24B does not have an autostart feature and
could be manually started.

(1) motor
(2) automatically starts

INCORRECT: Plausible since an operator may believe that the fan
would trip on high motor temperature as opposed to fan discharge
temperature. Since AH-E-24B is in standby, it would have to be
manually started since there is no autostart feature on these fans.

(1) motor
(2) can be started manually

INCORRECT: Plausible since an operator may believe that the fan
would trip on high motor temperature as opposed to fan discharge
temperature. Since AH-E-24B is in standby, it could be manually
started since there is no autostart feature on these fans.

Proposed Question:

Technical Reference(s):

Learning Objective:

Examination Outline Cross-reference: Level RO SRO

K/A: Component Cooling Water System: Ability to manually operate and/or monitor in the control
room; CCW temperature control valve

TQ-TM-104-821-C001, Rev 2

Proposed References to be provided to applicants during examination: None

Question Source: Bank #

RO Question # 21

HVA-5-8 Rev 9

821-GLO-010

Tier # 2

Group # 2

K/A # 008 A4.09

Importance Rating 3.0 2.9
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Modified Bank #

New X
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memaory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments:

KA Match: This question matches the KA because the examinee will have to know that the operator has
to manually operate AH-E-24B from the control room if the temperature control valve for the CCW to
the AH-E-24A fan were to fail.

High Cog: This guestion is high cog because the examinee has to identify the effect of the temperature
controller failing low and the response of the associated control valve. This would result in the control
valve closing, reducing cooling flow. The fan outlet temperature would rise, which is the signal
monitored to for trip the operating fan.
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22 ID: 1701070 Points: 1.00

Plant Conditions:
e 100% power with ICS in full auto.
EVENT:

s Pressurizer heater pressure control SETPOINT (RC3-PIC) signal fails to zero (0) psig.

What action(s) are required?

A Place the Diamond Rod Control station in manual and insert control rods.

B Place the Pressurizer Spray Valve, RC-V-1 in Manual and CLOSE RC-V-1.

C. Verify all pressurizer heaters are deenergized OR manually deenergize heaters.

D Adjust Heater Banks 1, 2 & 3 using RC3PIC, Pressurizer Pressure control in hand.

Answer: D

IAnswer Explanation
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account for losses.

<<Explanation: To answer this question correctly, the examinee must know: (1) That the SETPOINT
signal only affects PZR Heater Banks 1, 2, & 3 while the controller is in auto (2) the controller failing to 0
psig means heaters will not start at the desired setpoint (3) the crew can place the Pzr Controller in
HAND per 0S-24 and operate per OP-TM-220-503, "Manual Control of the Pzr" at that point the
pressure lowering transient is concluded. Even though OP-TM-220-503 does NOT address instrument
failures, control of RCS pressure is ensured more quickly and smoothly by entering and performing this
procedure. (4) The mental process involved is that RCS pressure will lower if heaters are not on to

A. |Place the Diamond Rod Control [INCORRECT - Plausible if the analysis of the transient were to
station in manual and insert mistakenly lead to the determination that ALL the requirement for
control rods. entry into OP-TM-AOP-070 were met.

CLOSE RC-V-1.

B. |Place the Pressurizer Spray INCORRECT - Plausible if the analysis of the failure causes the
Valve, RC-V-1 in Manual and examinee to believe that the spray valve could erroneously open.
This could happen on other pressure instrument/controller failures.

deenergize heaters.

C. |Verify all pressurizer heaters  |INCORRECT - Plausible if the analysis of the failure causes the

are deenergized OR manually {examinee to believe that the setpoint failing low energizes the
heaters. This could happen on other pressure instrument/controller
failures.

using RC3PIC, Pressurizer
Pressure control in hand.

D. |Adjust Heater Banks 1,2 & 3 CORRECT - See above.

Examination Outline Cross-reference:

PORVs

Proposed Question

Learning Objective:

Question Source:

Question History:

Tier #
Group #

K/A #

Importance Rating

Technical Reference(s): OP-TM-220-503, Rev 4

RO Question #22

220-GLO-11

Bank # 897217
Modified Bank #

New

Last NRC Exam:

RO SRO
1

1

027 AA1.01
4.0 3.9

K/A: Pressurizer Pressure Control System Malfunction: Ability to operate and / or monitor for the
following as they apply to the Pressurizer Pressure Control Malfunctions: PZR heaters, sprays, and

Proposed References to be provided to applicants during examination: None

N/A
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 7
55.43
Comments:

KA MATCH: This is KA match because the operate will have to understand that heaters must be
operated in manual with this controller failure.

HIGH COG: This is High Cog because they will have to realize the heater setpoint failing to zero will only
effect the pressurizer heaters and then that manual operation is required to control the plant.
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23 ID: 1701075 Points: 1.00

Initial plant conditions:

e Reactor trip due to LOCA.
¢  Containment Building pressure 5 psig, steady.
e Manual ESAS actuation signals were NOT initiated.
e Automatic ES Actuation status:
1600# Actuated (NOT Bypassed) | Bypassed
500# Not Actuated Not Actuated
4# Defeated Actuated (NOT Defeated)
EVENT:

e Containment Building pressure rises rapidly to 35 psig.

Based on these conditions, identify the ONE statement below that describes the response of the Reactor
Building Spray System

A Only BS-P-1A starts.

B Only BS-P-1B starts.

C. Both BS-P-1A and BS-P-1B start.
D

Neither BS-P-1A nor BS-P-1B starts.

Answer: C

ﬁnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) RB Pressure of 30 psi is
ONE input to the Start Signal for a building spray pump; (2) The other requirement is a Block 4
permissive signal from any or the following ESAS Actuation signals: 1600 psig OR 500 psig OR 4 psig; (3)
While the 4 psig signal is the only signal that opens the BS valves the other signals (1600 psig & 500 psig)
input to the Block 4 permissive signal; (4) The BS Pump start signal does not require the BS valves to be
open for the pump to start.

A.

Only BS-P-1A starts.

INCORRECT: Distracter is plausible because it acknowledges BS-P-1A
starts due to ES Block 4 permit from 1600 psi. This distracter is
based on the misconception that BS pumps require a Block 4 start
permit (from 1600/500# ES actuation) in order to automatically start
at 30 psig.

. |Only BS-P-1B starts.

INCORRECT: Distracter is plausible because it acknowledges that
BS-P-1B will start. This distracter is based upon the common
misconception that BS pumps require a Block 4 start permit from 4#
ES actuation (opens BS valves) in order to start at 30 psig.

Both BS-P-1A and BS-P-1B
start.

CORRECT: Both BS Pumps start since both the 1600 psi
(Train A) and 4 psi (Train B} signals provide Block 4
permissive signals to enable the BS Pumps to start at 30 psi.

Neither BS-P-1A and BS-P-1B
start.

INCORRECT: Plausible since Part of Train A (4 psi) is in Defeat and
part of Train B (1600 psi) is Bypassed preventing Block 4 BS Pump
Permissive Signal.

Proposed Question:

Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 013 K1.01

Importance Rating 4.2 4.4

K/A: Knowledge of the physical connections and/or cause effect relationships between the ESFAS and
the following systems: Initiation signals for ESF circuit logic

RO Question #23

Technical Reference(s): TQ-TM-104-642-C001, Rev 7 ESAS Electrical Prints
Proposed References to be provided to applicants during examination: None
Learning Objective: 642-GLO-10

Question Source: Bank # 371299

Modified Bank #

New
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Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments: (KA Match, why high cog, why SRO only)
KA MATCH: This question matches the KA because the examinee must have knowledge of the initiation
signals which start the Reactor Building Spray pumps, which is an ES system.

HIGH COG: This question is High Cog because the examinee must analyze the reactor building conditions
and the actuated/defeated ES signals to determine which (if any) reactor building spray pumps start.
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24 ID: 1701092 Points: 1.00
REFERENCE PROVIDED
Plant Conditions:

100% power with ICS in full auto.

RB Cooling Fans AH-E-1A/B/C are all operating in FAST SPEED.
Main Steam System leak inside the Containment Building.

RB Temperature Elevation > 320 is at 132F and slowly rising.
NN-2-7 RB AIR TEMP Hl is in Alarm

RB Pressure 2.3 psig

Event:
¢  AH-E-1A trips due to THERMAL OVERLOAD (49F).
e Thermal overload condition has NOT been reset at AH-E-1A breaker.

Based on these conditions, AH-E-1A ___(1)  automatically start if ES actuates and IAW
OP-TM-534-901, RB Emergency Cooling Operations, AH-E-1A must be started in __(2)__ speed.

A (1) will
(2) slow
B. (1) will not
(2) slow
C. (1) will
(2) fast
D. (1) will not
(2) fast
Answer: A
|Answer Explanation J
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Explanation: To answer this question correctly, the examinee must know: (1) Separate thermal
overload contacts exist for slow and fast speed operation (see reference 208-561, 49F/S contacts in
blocks B6 and B5); (2) Operation at slow speed would not be affected by the fast speed thermal overload
contact tripping; (3) ES Actuation signal will start the fan in slow speed and is not effected by the fast
speed thermal overload contact; (4) Since RB Pressure is > 2 psig, the procedure requires the fan be
manually started in Slow Speed (6) in addition, have the ability to interpret station electrical drawings.

Al (1) will CORRECT: Refer to 208-561. Two independent thermal overload
(2) slow contacts, one for slow speed operation and one for fast speed
operation. ES Actuation starts fans in slow speed. Starting the fan
in slow speed is required per the procedure.

B. (1) will not INCORRECT: Distracter is plausible because examinee may think
(2) slow the thermal overload blocks the ES Actuation signal. AH-E-1A fan
will auto start in slow speed if ES actuates, since they are separate
thermal overload protection for the fast and slow speed motor

contactors.
AH-E-1A fan can be manually started in slow speed.
C. (1) will INCORRECT: Plausible since the fan will auto start in slow speed if
(2) fast ES actuates.

Plausible if the examinee does not understand that if RB Pressure

is >2 psig the procedure requires starting the fan in slow speed.

D. [(1) will not INCORRECT: AH-E-1A fan can be manually started in SLOW speed,
(2} fast and will auto start in slow speed if ES actuates. The examinee may
think the thermal overload blocks the ES Actuation.

Plausible if the examinee does not understand that if RB Pressure

is >2 psig the procedure requires starting the fan in slow speed..

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/A # 022 A2.03
Importance Rating 2.6 3.0

K/A: Containment Cooling System: Ability to (a) predict the impacts of the following malfunctions or
operations on the CCS; and (b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those malfunctions or operations: Fan motor thermal
overload/high-speed operation

Proposed Question: RO Question #24

Technical Reference(s): Electrical Print 208-561, 208-461 MAP NN-2-7 alarm response, Rev 2

OP-TM-534-501 Rev 14

Electrical Prints
Proposed References to be provided to applicants during examination: 208-561
208-461

Learning Objective: 824-GLO-10
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Question Source: Bank #

Modified Bank # 371313

New
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.5
55.43

Comments:

KA Match: This question matches the KA because the examinee must be able to predict the impact of an
actuated thermal overload on the normal and ES operation of the RB Emergency cooling fans and
identify the procedure requirement for starting the fan based on RB Pressure.

HIGH COG: This question is high cog because the examinee must analyze the given station drawing to
predict the impact of the actuated thermal overload and identify the procedure requirement for the
given plant conditions.

Plant conditions:

< Reactor is operating at 100% power, with ICS in full automatic.

RB Cooling Fans AH-E-1A/B/C are all operating in FAST SPEED.

¢ Main Steam System leak inside the Containment Building.

Event:

¢ AH-E-1Atrips due to THERMAL OVERLOAD.

Thermal overload condition has NOT been reset at AH-E-1A breaker.
Based on these conditions, identify the ONE selection below that describes impact on AH-E-1A
operations:

(1) Ability to manually start AH-E-1A in SLOW speed;

(2) Automatic ES operation.

(3) Reason for impact.

A. (1) Can be manually started in slow speed.
’ (2) Will automatically start if ES actuates.
(3) Thermal overload protection only applies to FAST speed operation.

B. (1) Can be manually started in slow speed.
(2) Will automatically start if ES actuates.
(3) SEPARATE thermal overload protection is provided for the high and slow speed
motor contactors.

C. (1) CANNOT be manually started in slow speed.
(2) Will automatically start if ES actuates.
(3) COMMON thermal overload protection (for fast AND slow speeds) is DEFEATED
by ES actuation.
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D. (1) CANNOT be manually started in slow speed.
(2) Will NOT automatically start if ES actuates.
(3) COMMON thermal overload protection (for fast AND slow speeds) is NOT defeated

by ES actuation.

Answer: B
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25 ID: 1718554 Points: 1.00
Plant Conditions:
=  100% power with ICS in full auto.
= OP-TM-621-251 SASS Logic Test in Progress.
= Test'A' on NI-5/NI-6 Rx Pwr was successful, however the SASS channel FAILED to reset.
. Ni-5 is selected for control.

EVENT:

e NI-5 upper chamber power supply fails to zero volts.

Thecrew__ (1)  because___(2) .

A (1) must immediately enter OP-TM-AOP-070, Primary to Secondary Heat Transfer
Upset
(2) reactor power would be lowering

B. (1) must immediately enter OP-TM-AOP-070, Primary to Secondary Heat Transfer
Upset

(2) reactor power would be rising

C. (1) must immediately enter OP-TM-EQP-001, Reactor Trip
(2) the NI-5 failure would cause a reactor trip

D. (1) would have NO required actions
(2) the SASS would automatically transfer to NI-6 for reactor control

Answer: B

[Answer Explanation

TMI OPS ILT EXAM Page: 99 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

<<Explanation: To answer this question correctly, the examinee must know: (1) When the SASS channel
fails to reset, that the SASS channel would not swap to a good instrument on a failure of the controlling
instrument; (2) When the NI-5 upper chamber power supply fails to zero volts, the NI-5 indicated power
drops to 50%; (3) Because the SASS is failed, when NI-5 fails low, the an ICS transient would occur that
pulls control rods to maintain reactor power; (4) When control rods pull, reactor power would rise; (5)
NI-5 could reach an RPS trip setpoint, but this would be the only immediate reactor trip signal; (6) To
mitigate this plant transient, the crew would enter OP-TM-AQP-070 because a plant transient would be
occurring requiring manual operation, and no valid ICS runback is present.

A. |{1) must immediately enter INCORRECT: The entry criteria for OP-TM-AOP-070 will be met, but
OP-TM-AOP-070, Primary to reactor power would be rising. This is plausible if the examinee
Secondary Heat Transfer Upset |believes NI-5 failing low would result in plant runback.

(2) reactor power would be
lowering

B. [(1) must immediately enter CORRECT: See above.
OP-TM-AOP-070, Primary to
Secondary Heat Transfer Upset
(2) reactor power would be
rising

C. |{1)must immediately enter INCORRECT: Plausible if examinee believes if the examinee believes
OP-TM-EOP-001, Reactor Trip |the NI-5 failure input to RPS would initiate a reactor trip which

(2) the NI-5 failure would cause {would require entry into OP-TM-EOP-001. If OP-TM-AOP-070 was

a reactor trip not entered, a reactor trip could occur, but this failure in itself would
not cause a reactor trip.

D. {(1) would have NO required INCORRECT: Plausible because this is how the system should work if
actions the NI-5 upper chamber power supply failed low. Incorrect because
(2) the SASS would the SASS channel failed to reset in the stem of the question.
automaticaly transfer to NI-6
for reactor control

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/A # 015 A2.01
Importance Rating 3.5 3.9

K/A: Nuclear Instrumentation System: Ability to (a) predict the impacts of the following malfunctions or
operations on the NIS; and (b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those malfunctions or operations: Power supply loss or erratic operation

Proposed Question: RO Question # 25
Technical Reference(s): TQ-TM-104-621-C001 OP-TM-AOP-070, Rev 5

OP-TM-621-251 Rev 2

Proposed References to be provided to applicants during examination: None

Learning Objective: 621-GLO-10
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Question Source: Bank #

Modified Bank #

New X
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41
55.43

Comments:

KA Match: This question matches the KA because the examinee must know the effects of a failing power
supply on plant operations, and choose the procedure to mitigate the failure.

High Cog: This question is high cog because the examinee must analyze the effect of the failure and
determine plant response and determine that the response will meet the threshold for the entry criteria
of OP-TM-AQP-070.
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ID: 1720398 Points: 1.00

Which one of the following describes the operation of the Main Feedwater Pump Monitoring circuit that
provides Emergency Feedwater with an input from the Heat Sink Protection System?

EACH PUMP uses:

A Two pressure bistables to sense Main Feedwater Pump discharge pressure.
B. Three pressure bistables to sense Main Feedwater Pump discharge pressure.
C. Two pressure bistables to sense hydraulic oil pressure at the Main Feedwater Pump
turbine stop valves.
D. Three pressure bistables to sense hydraulic oil pressure at the Main Feedwater Pump
turbine stop valves.
Answer: Cc
IAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) Each HSPS train

monitors one pressure bistable at each MFW pump; (2) Both pressure bistables on each MFW pump
lower below the pressure setpoint for to get a signal to each HSPS train; (3) When an HSPS train sees
both MFW pumps tripped, it will send an actuation signal to that trains associated EFW components.

A.

Two pressure bistables to
sense Main Feedwater
Pump discharge pressure.

INCORRECT: 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.

Three pressure bistables to
sense Main Feedwater
Pump discharge pressure.

INCORRECT: 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.

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

CORRECT: See above.

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

INCORRECT: This is plausible because there are 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.

Examination Outline Cross-reference:

K/A: Auxiliary / Emergency Feedwater System: Knowledge of the physical connections and/or
cause-effect relationship between the AFW and following systems: MFW System

Proposed Question:

Technical Reference(s):

Proposed References to be provided to applicants during examination:

Learning Objective:

Question Source:

Bank #

Modified Bank #

New

Question 26

TQ-TM-104-644-C001

644-GLO-3

Level RO SRO
Tier # 2

Group # 1

K/A # 061 K1.02
Importance Rating 3.4 3.7

None

909174
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Question History: Last NRC Exam: 10-02

Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 b7
55.43

Comments: (KA Match, why high cog, why SRO only)

KA Match: This question matches the KA 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.

TMI OPS ILT EXAM Page: 105 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

TMI OPS ILT EXAM Page: 106 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

27 ID: 1737222 Points: 1.00

Plant conditions:

e Reactor critical at 10® amps.

e  Crew is performing a middle of cycle startup from a 3 week forced outage.

e ICSin HAND, EXCEPT for the Main & Startup Feedwater Valves and Turbine Bypass Valves.
e  Power escalation is on hold; will recommence in one hour.

EVENT:

¢ MS-V-3D, Turbine Bypass Valve fails OPEN
Assume NO Operator actions.

Which statement below describes the plant response to this failure?

A RCS pressure lowers and the Reactor trips on low pressure.

B Reactor power increases to the 'Point of Adding Heat' and stabilizes at ~1%.

C. Reactor power increases above the 'Point of Adding Heat' and then stabilizes at ~3%.
D Reactor power increases to the 'Point of Adding Heat' and then lowers to 10® Amps in

the Intermediate Range.

Answer: C

k\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) With the plant stable at
10E-8 AMPS on the IR and when TBV fails open, this would induce a positive reactivity feedback due to
the Moderator Temperature Coefficient; (2) Reactor Power would rise to the Point of Adding Heat and
continue to rises as Tave lowers; (3) Eventually the power rise will stop and begin to lower as T-ave
begins to rise; (3) Reactor power will stabilize at a lower power (~3%), based on the capacity of the TBV.
A. |RCS pressure lowers and the  |INCORRECT: Plausible since RCS pressure will lower due to the
Reactor trips on low pressure. |overcooling, however, RCS pressure does NOT reach the the low
pressure trip setpoint with a single TBV failing open.

B. |Reactor Power increases to the [INCORRECT: Plausible since reactor power does rise to the Point of
'Point of Adding Heat' and Adding Heat(~1%), however it does NOT stabilize nor return to 1%.
stabilizes at ~1% Reactor
Power.

C. |Reactor power increases above |CORRECT: See above
the 'Point of Adding Heat' and
then stabilizes at ~3%.

D. [Reactor power increases to the [INCORRECT: Plausible since reactor power does rise to the Point of
'Point of Adding Heat' and then |Adding Heat(~1%) and above, and the examinee may think that

lowers to 10® Amps in the eventually Reactor Power will then start to lower and stabilize where
Intermediate Range. the transient started.
Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/A # 039 K5.08
importance Rating 3.6 3.6

K/A: Main and Reheat Steam System: Knowledge of the operational implications of the following
concepts as the apply to the MRSS: Effect of steam removal on reactivity

Proposed Question: RO Question # 27

Technical Reference(s): GFES: Reactor Operational Physics

TQ-TM-104-411-C001, Rev 8

Proposed References to be provided to applicants during examination: None
Learning Objective: 411-GLO-10
Question Source: Bank #

Modified Bank #

New X

Question History: N/A ‘Last NRC Exam: N/A

TMI OPS ILT EXAM Page: 108 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.5
55.43
Comments:

KA Match: This question matches the KA because the examinee will have to know that when a turbine
bypass valve opens up, when the reactor is below the POAH, that the RCS temperature will drop. The
RCS temperature drop, will result in positivity reactivity addition, indicated by a +SUR on the IR
Instrument. Reactor Power will rise above the Point of Adding Heat and eventually stabilize at ~3%
Power on the NI's. The Three Mile Island systems knowledge being tested is the capacity of the Turbine
Bypass Valves.

High Cog: This question is high cog because the examinee has to relate the component failure to the
effect on RCS temperature and then the effect the change in RCS temperature has on reactivity
feedback.
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28 ID: 1717325 Points: 1.00
Plant Conditions:

¢ 100% power with ICS in full auto.
EF-P-2B, Motor Driven Emergency Feedwater Pump, is out of service for maintenance.

EVENT:

All four Reactor Coolant Pumps trip.

EF-P-1, Steam Driven Emergency Feedwater Pump, tripped on overspeed.
1D 4160V ES bus tripped on overcurrent.

Subcooling margin is 35F and slowly lowering.

Incore temperatures are rising.

'A' OTSG Level is at 36% Operating Range

'B' OTSG Level is at 30% Operating Range

Based on these plant conditions, the operator is required to feed the OTSG's with _(1) atarate of __
(2) topromote __(3) .

A. (1) Main Feedwater
(2) >1 Mibm/hr
(3) Natural Circulation

B. (1) Main Feedwater
(2) >1 Mibm/hr
(3) Boiler Condenser Cooling

C. (1) Emergency Feedwater
(2) > 215 GPM /OTSGs
(3) Boiler Condenser Cooling

D. (1) Emergency Feedwater

(2) < 515 GPM
(3) Natural Circulation

Answer: A

[Answer Explanation
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MFW at >1MIb/hr.

<<Explanation: To answer this question correctly, the examinee must know: (1) When all four reactor
coolant pumps trip, the reactor trips and enters the examinee into the EOP network; (2) Since EF-P-2B is
out of service, EF-P-1 trips, and the 1D 4160V bus trips on overcurrent, there are no Emergency
Feedwater pumps running, but the Main Feedwater Pumps are still running; (3) After the trip
OP-TM-EOP-001 directs the ARO to feed the OTSG's in accordance with OP-TM-EOP-010, Rule 4; (4)
From Rule 4, since subcooling margin is >25F, there is NO requirement to raise level to 75% to 85%; (5)
But since there are no reactor coolant pumps operating and and no emergency feedwater, feed with

A. |(1) Main Feedwater (2)
>1Mlbm/hr (3) Natural
Circulation

CORRECT: See above

B. [(1) Main Feedwater (2)
>1Mibm/hr (3) Boiler
Condenser Cooling

INCORRECT: Plausible because the examinee could believe that
since no reactor coolant pumps are running, that feeding the OTSGs
at > 1MIbm/hr is setting the plant up for boiler condenser cooling.
Incorrect because the OTSGs are being setup to promote natural
circulation.

C. [(1) Emergency Feedwater (2)
>215 GPM /OTSGs (3) Boiler
Condenser Cooling.

INCORRECT: Plausible because the examinee could believe that
Emergency Feedwater is not lost. If Emergency Feedwater was
available, and subcooling margin were less than 25F the feedrate
would be > 215 GPM/OTSG.

515 GPM to both OTSGs (3)
Natural Circulation

D. |(1) Emergency Feedwater (2) <

INCORRECT: Plausible because the examinee could believe that
Emergency Feedwater is not lost. If Emergency Feedwater was
available, and only EF-P-2A or EF-P-2B were running, there would be
a limit of <515 GPM.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source: Bank #

Examination Outline Cross-reference:

K/A: Auxiliary/Emergency Feedwater System: Knowledge of the effect that a loss or malfunction of the
AFW will have on the following: RCS

RO Question #28

OP-TM-EOP-010, Rule 4, Rev 19
OP-TM-EOP-0101, Rule 4 basis, Rev 9

Proposed References to be provided to applicants during examination:

424-GLO-11

Modified Bank #

Level RO SRO
Tier # 2

Group # 1

K/A # 061 K3.01
Importance Rating 4.4 4.6

None
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New X
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments: (KA Match, why high cog, why SRO only)
KA MATCH: This question matches the KA because the AFW (EFW for TMI) malfunction results in the
operator feeding the OTSGs at a different rate than if all of the EFW pumps were running.

High Cog: This question is high cog because the examinee will have to analyze the event in the stem to
realize that the reactor is tripped, and that there are no EFW pumps running.
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29 ID: 1717742 Points: 1.00

In-accordance-with 1107-2C Vital DC Electrical System, which of the following local indications will tell an
operator that a battery charger is in the EQUALIZE mode?

A The AC Pilot Light is lit.

B The current flow is at least 50 amps.

C. The output voltage is approximately 135 volts.
D

Both the AC & DC input and output breakers are closed.

Answer: C

[Answer Explanation J
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Explanation: To answer this question correctly, the examinee must know: (1) in accordance with
1107-2C, the operator observes each charger increases voltage to 135 + 2 volts.

A. {The AC Pilot Light is lit INCORRECT: Plausible if the examinee is NOT familiar with Battery
Charger indication. The AC Pilot light is normally LIT.

B. |The current flow is at least 50 |INCORRECT: Plausible since current flow indication is available on

amps the Battery Charger. Also, if inverters are on the DC power supply,
current could be > 50 amps even in float mode.
C. | The output voltage is CORRECT: 1107-2C: Observe that the voltmeter on the front of each
approximately 135 volts. charger increases to 135 + 2 volts.

D. |Both the AC & DC input and |INCORRECT: Plausible because both of these breakers are closed at
output breakers are closed. |all times of Battery Charger operation. Incorrect because these
breakers being closed is not an exclusive indication that a battery
charger is in the EQUALIZE mode.

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/A # 063 A3.01
Importance Rating 2.7 3.1

K/A: D.C. Electrical Distribution: Ability to monitor automatic operation of the DC electrical system,
including: Meters, annunciators, dials, recorders, and indicating lights

Proposed Question: RO Question #29

Technical Reference(s): 1107-2C, Rev 12

Proposed References to be provided to applicants during examination: None
Learning Objective: 734-GLO-2
Question Source: Bank # 356975

Modified Bank #

New
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41
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55.43

Comments: (KA Match, why high cog, why SRO 6nly)
KA Match: This question matches the KA because the examinee must know which of the multiple

indications listed at possible answer is correct for an equalizing charge (part of the DC distribution
system).
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30 ID: 1717423 Points: 1.00
Plant Conditions:

o 100% power with ICS in full auto.
1M DC Bus is Powered from 1A DC Distribution Panel.

EVENT:
o  Steam leak in the Reactor Building.
The Reactor is tripped.
*» RB Pressure increases to 4.2 psig.
10 Minutes Later:
¢  Loss of Offsite Power
Based on the above plant conditions:
__(1) transfer capability of 1M DC Bus to its alternate power supply is blocked.
This transfer capability is blocked due to the ___(2) __ signal.
A (1) Only the auto, (2) undervoltage
B (1) Only the auto, (2) Engineered Safeguards
C. (1) Both the auto and manual, (2) under voltage
D

(1) Both the auto and manual, (2) Engineered Safeguards

Answer: D

IAnswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) The design is for the 1M
DC 480V Bus transfer to its alternate power supply when its normal power supply is lost on an
undervoltage; (2) Any 1600 psig, 500 psig, or 4 psig ES signal blocks the auto and manual transfer if
power were lost to 1M DC.

A. |(1) Only the auto, INCORRECT: Plausible if the examinee has the misconception that
(2) undervoltage the Loss of Offsite Power prevents the auto transfer of 1M DC. Since
AC power is lost, the examinee could believe that 1M DC transfer is
prohibited for reliability. 1M DC is still able to transfer to the
alternate power supply when plant conditions/procedures allow.

B. [(1) Only the auto, INCORRECT: Plausible if the examinee has the misconception that
(2) Engineered Safeguards the only the auto transfer is blocked with an ES Actuation signal.
The examinee could believe that the operators could still transfer
1M manually. Incorrect because the auto and manual transfers are
blocked on an ES signal.

C. |(1) Both the auto and manual, |INCORRECT: Plausible if the examinee has the misconception that
(2) under voltage the Loss of Offsite Power prevents auto transfer of 1M DC. Since AC
power is lost, the examinee could believe that 1M DC transfer is
prohibited for reliability.

D. |(1) Both the auto and manual, |CORRECT: See above

(2) Engineered Safeguards

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/A # 063 K4.02
Importance Rating 2.9 3.2

K/A: DC Electrical Distribution: 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 #30

Technical Reference(s): TQ-TM-104-740-C001, Rev 7 Electrical Print SS-209-050, Rev 3
Proposed References to be provided to applicants during examination: None

Learning Objective: 642-GLO-11

Question Source: Bank #

Modified Bank # 356975

New
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Question History: System Exam 12 Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41
55.43
Comments:

KA Match: This question matches the KA because the examinee must know design feature of 1M DC
that blocks transfer on an ES.

High Cog: This question is high cog because the examinee must recognize that plant conditions would
initiate a 4 psi ES Actuation signal and this signal NOT only blocks auto transfer capabilities but prevents

manual transfer as well.

1M DC Panel can be powered from 1A or 1B DC Distribution panel. It has both auto and manual
transfer capabilities to one of these power sources.

Choose the correct letter below which makes the following statement TRUE.

On an signal, 1M DC panel transfer
capabilities are prevented.

A under voltage, only auto

B. Engineered Safeguards, only auto

C. under voltage, both auto and manual

D. Engineered Safeguards, both auto and manual
Answer: D
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31 ID: 1717750 Points: 1.00

Which ONE of the following describes the electrical power supplies to the following pumps associate with
Emergency Diesel Generator, EG-Y-1B:

(1) the Fuel Oil Transfer Pumps, DF-P-1C/D, AND

(2) the Auxiliary Fuel Oil Pump, EG-P-10B

A (1) The two fuel oil transfer pumps are both AC powered.
(2) The Auxiliary Fuel Oil Pump is AC powered.

B. (1) The two fuel oil transfer pumps are both AC powered.
(2) The Auxiliary Fuel Oil Pump is DC powered.

C. (1) One fuel oil transfer pumps is AC powered, One fuel oil transfer pumps is DC
powered.
(2) The Auxiliary Fuel Oil Pump is AC powered.

D. (1) One fuel oil transfer pumps is AC powered, One fuel oil transfer pumps is DC
powered.
(2) The Auxiliary Fuel Oil Pump is DC powered.

Answer: D

Lt\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) Each emergency diesel
has two fuel transfer pumps, one is AC and one is DC powered; (2) In addition,each diesel has two fuel
oil pumps: One is engine driven and the aux fuel oil pump is DC powered.

A.

(1) The two fuel oil transfer
pumps are both AC powered.
(2) The Auxiliary Fuel Oil Pump
is AC powered.

INCORRECT: Plausible since the examinee may believe that AC
power is used for both fuel oil transfer pumps in addition to the
Auxiliary Fuel Qil Pump.

{1) The two fuel oil transfer
pumps are both AC powered.
(2) The Auxiliary Fuel Qil Pump
is DC powered.

INCORRECT: Plausible since the examinee may be believe that both
fuel oil transfer pumps are both AC powered and the Auxiliary Fuel
Qil Pump is DC powered.

(1) One fuel oil transfer pumps
is AC powered, One fuel oil

transfer pumps is DC powered.

(2) The Auxiliary Fuel Qil Pump
is AC powered.

INCORRECT: Plausible because the examinee may believe that
Auxiliary Fuel Oil Pump is AC powered.

.1{1) One fuel oil transfer pumps

is AC powered, One fuel oil

transfer pumps is DC powered.

{(2) The Auxiliary Fuel Qil Pump
is DC powered.

CORRECT: According to TQ-TM-104-861, 1A(1B) ES MCC provides
power to Diesel Generator A(B) AC Fuel Pump, DF-P-1A (DF-P-1C);
while 125/250 VDC Distribution Panel 1P {1Q) provide power to both
the DC Fuel Transfer Pump, DF-P-1B {DF-P-1D), and the DC Auxiliary
Fuel Pump {EG-P-10A/B).

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Examination Outline Cross-reference:

K/A: Emergency Diesel Generators: Knowledge of bus power supplies to the following: Fuel Qil Pumps

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

RO Question # 31

1107-5, Rev 151

861-GLO-4

Level RO SRO
Tier # 2

Group # 1

K/A # 064 K2.02
Importance Rating 2.8 3.1

None

860277
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Question History: System Exam 9 Last NRC Exam: N/A

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7

55.43

Comments: (KA Match, why high cog, why SRO only)
The KA is matched because the examinee must demonstrate knowledge of bus power supplies to the
Fuel oil transfer pumps and the Auxiliary Fuel Qil Pump for a given EDG.
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Plant conditions:

e |Loss of Stati

16-01 NRC EXAM SUBMITTAL

iD: 1718191 Points: 1.00

on Power

e EG-Y-1A, Emergency Diesel Generator, had to be started from the Control Room using the Manual
Start Pushbutton.
e EG-Y-1A'Ready to Load' light is DE-ENERGIZED.

e EG-Y-1Avol

tage is 4050 V.

e EG-Y-1Afrequency is 60.5 Hz.

All control room controls associated with EG-Y-1A were in the ES STANDBY line-up when the diesel was

started.

From the list below, identify the ONE (1) action that would ENERGIZE the Ready to Load light under
these conditions.

A Adjust the governor to lower frequency to 60.0 Hz.
B Energize the synchroscope for EG-Y-1A generator output breaker, G1-02.
C. Adjust the local unit voltage rheostat to obtain an output voltage of 4100 V.
D Adjust the manual voltage controller on Console Right to obtain an output voltage of
4100 V.
Answer: C
|Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: {1) The 'Ready to Load'
light energizes when the diesel is up to the correct operating bands: Voltage is 4100- 4300 volts, and
frequency 60.24-61.0 Hz (OP-TM-642-231); (2) The examinee must realize that the voltage is low, but
the frequency is in band; (3) The examinee must also recognize that there is only one method to return
the voltage to specification, which is the local unit voltage rheostat.

A.

Adjust the governor to lower
frequency to 60.0 Hz.

INCORRECT: Plausible if the examinee believes that a frequency of
60.5 Hz is out of tolerance for the 'Ready to Load' light. Incorrect
because the 'Ready to Load’ light will light at 60.24 Hz to 61.0 Hz.

. |Energize the synchroscope for

EG-Y-1A generator output
breaker, G1-02.

INCORRECT: Plausible if examinee relates a manual start in the
control room to a manual start when paralleling an emergency diesel
with offsite power which requires the use of the synchroscope.
When manually starting a diesel generator to parallel with offsite
power, the synchroscope must be energized. For this situation,
since there is no offsite power, the synchroscope does not need to
be energized.

Adjust the local unit voltage
rheostat to obtain an output
voltage of 4.1KV

CORRECT: See ahove

. |Adjust the manual voltage

controller on Console Right to
obtain an output voltage of 4.1
KV.

INCORRECT: Plausible because there is a rheostat for voltage control
on console right. Incorrect because this would adjust voltage if the
voltage regulator was in manual, which it is not.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Examination Qutline Cross-reference:

K/A: Emergency Diesel Generators: Ability to monitor automatic operation of the ED/G system,
including: Indicating Lights, meters, and recorders.

OP-TM-861-901, Rev 18

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

RO Question # 32

TQ-TM-104-861-C001, Rev 11

861-GLO-4

Level RO SRO
Tier # 2

Group # 1

K/A # 064 A3.03
Importance Rating 34 33

None

657377
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Question History: Sim Exam 2 Last NRC Exam: N/A

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7

55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee must know which emergency diesel
generator parameters are monitored by the 'Ready-to-Load' fight.
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33 ID: 1718267 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.
OP-TM-AOP-005, RIVER WATER SYSTEM FAILURES, is entered due to reduced river water
level and rising river water temperature.
EVENT:
e  Auxiliary Operator report:

e ISPH Pump Bay Water Level is at 270 foot elevation.
e  River Water temperature is 92 degrees F.

Based on these conditions identify the ONE selection that describes required action(s).

A Initiate plant shutdown to be at CSD within the next 36 hours.

B Initiate plant shutdown to be at HSD IAW TS 3.0.1. requirements.

C. Shutdown any river water pumps whose operation is not essential.

D Trip the reactor, initiate EOP-001, then trip all four Reactor Coolant Pumps.

Answer: D

[Z\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) In OP-TM-AQOP-005, for
drought conditions there are separate actions taken for low river water level, high river water
temperature, and no nuclear river water and secondary river water pumps operable; (2) Of the two
parameters in the stem, only river water elevation is low out of specification; (3) When level was less
than 274" a plant shutdown would have been performed to be in HSD (IAW TS 3.0.1); (4) At less than
271', the plant is tripped and all reactor coolant pumps are tripped.

A. {Initiate plant shutdown to be |INCORRECT: Plausible since this action is part of this procedure

at CSD within the next 36 hours|section but it is based on water temperature >95F NOT water level.
B. [Initiate plant shutdown to at  |[INCORRECT: Plausible since this is a requirement if water level is
HSD IAW TS 3.0.1. <274'. However with current level at 269, the operating crew would
requirements trip the reactor and go to Section 4.3. In section 4.3, the procedure
directs the crew to trip the reactor coolant pumps. This step would
have been performed all ready.

C. |Shutdown any river water INCORRECT: Plausible since OP-TM-AQP-005 directs this step when
pumps whose operation is not |river water level is less than 277'. This step would have been
essential performed already.

D. |Trip the reactor, initiate CORRECT: IAAT all NR and SR pumps are inoperable or ISPH
EOP-001, then trip all four pump bay water level < 271’, then trip the reactor and all 4 reactor
Reactor Coolant Pumps. coolant pumps.

Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 1

K/A # 076 A2.01
Importance Rating 3.5 3.7

K/A: Service Water System: Ability to (a) predict the impacts of the following malfunctions or operations
on the SWS; and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those malfunctions or operations: Loss of SWS

Proposed Question: RO Question # 33

Technical Reference(s): OP-TM-AOP-005, Rev 12

Proposed References to be provided to applicants during examination: None
Learning Objective: 211-GLO-7
Question Source: Bank # 355015

Modified Bank #

New

Question History: System Exam 7 Last NRC Exam: N/A
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Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.5

55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee must know the procedure actions
associated with a low river water level.
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34 ID: 1718269 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.
e Main Instrument Air Compressor, IA-P-4, has been secured for repairs.
e Instrument Air Compressors, IA-P-1A and IA-P-1B, are running as required.
EVENTS:
¢« LOCA
e  Loss of Off-Site Power
¢ 1600 PSI ES Actuation
10 minutes later:

e Due to low instrument air pressure, the CRO starts IA-P-1A.

Cooling for IA-P-1A/B will be alignedto __ (1) duetothe __(2) .

A (1) Fire Service Water, (2) ES Actuation Signal.

B (1) Fire Service Water, (2) Loss of Offsite Power.

C. (1) Secondary Closed Cooling, (2) ES Actuation Signal.
D (1) Secondary Closed Cooling, (2) Loss of Offsite Power.

Answer: B

lAnswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) The normal cooling water
supply to the instrument air compressors is Secondary Services Closed Cooling Water system; (2) If none
of the closed cooling water pumps are operating {as sensed by the SC pumps breaker position) the three
way valves SC-V-57 (IA-P-1A) and SC-V-58 (IA-P-1B) will automatically position to allow Fire Service
Water to cool the respective air compressor; (3) Loss of Offsite Power trips the secondary closed cooling
pumps, which aligns fire service water to IA-P-1A/B (4) The ES actuation signal effects the auto start of
IA-P-1A/B but not the cooling water.

A. |(1) Fire Service Water, (2) ES INCORRECT: Piausible since Fire Service is the alternate cooling
Actuation Signal water. If the examinee believes an ES could affect the SCCW Pumps
(Load Shed) then the backup cooling would be initiated.

B. [{1) Fire Service Water, (2) Loss |CORRECT: See above

of Offsite Power
C. |(1) Secondary Closed Cooling, |INCORRECT: Plausible if the examinee thinks the backup SCCW pump
(2) ES Actuation Signal would start once the emergency diesels started and loaded on their
bus. Incorrect because the power supplies to the SCCW pumps are

) 1C, 1J, and 1N 480V busses.

D. |(1) Secondary Closed Cooling, |INCORRECT: Plausible if the examinee thinks the backup SCCW

(2) Loss of Offsite Power. Pump would start once the emergency diesel generators started and
loaded on their bus.

Examination Outline Cross-reference: Level RO SRO
Tier # 2 J
Group # 1
K/A # 078 K1.04
Importance Rating 2.6 2.9

K/A: Instrument Air System: Knowledge of the physical connections and/or cause-effect relationships
between the IAS and the following systems: Cooling water to compressor

Proposed Question: RO Question # 34

Technical Reference(s): 1104-12, Rev 63 TQ-TM-104-850-C001, Rev 6
Proposed References to be provided to applicants during examination: None
Learning Objective: 850-GLO-10

Question Source: Bank #

Modified Bank # 978699

New

Question History: N/A Last NRC Exam: Unmodified on ILT 12-01
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.2
55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee must know the cooling water associated

with each |IA-P-1, and when it each cooling water is utilized.

High Cog: This question is High Cog because the examinee must analyze the events in the stem to
determine the cooling water that I1A-P-1A/B are utilizing.

Plant Conditions:

The plant is operating at 100% power.

Main Instrument Air Compressor, 1A-P-4, has been secured for repairs.

"A" and "B" Instrument Air Compressors, IA-P-1A and IA-P-1B, are running as required.

Event:

A loss of all Secondary Closed Cooling Water Pumps has occurred.

Given the above information and two minutes after the event, the Instrument Air Compressors
will alignto___ (1) asthe source of coolingdueto _ (2) .

A. (1) Fire Service water
(2) high Instrument Air compressor temperature

B. (1) Fire Service water
(2) the tripping of all 3 Secondary Closed Cooling Water Pump breakers

C. (1) Nuclear Service Closed Cooling Water
(2) high Instrument Air compressor temperature

D. (1) Nuclear Service Closed Cooling Water
(2) the tripping of all 3 Secondary Closed Cooling Water Pump breakers

Answer: B
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35 iD: 1718430 Points: 1.00
Given the following plant conditions:
¢ Reactor is at 52% power.
¢ ICS SG/RX Hand/Auto Station is in HAND.
e Allother ICS stations are in AUTOMATIC.

EVENT:
e Group 7 Rod 4 in Quadrant YZ drops fully into the core.

Which of the following indicates the effect on (1) Quadrant Power Tilt in Quadrant YZ and (2) T,
parameter response?

ASSUME NO OPERATOR ACTIONS.

A (1) Negative Quadrant Power Tilt.
(2) T,y lowers and remains low.

B. (1) Negative Quadrant Power Tilt.
(2) T, lowers and returns to setpoint.

C. (1) Positive Quadrant Power Tilt.
(2) T, lowers and remains low.

D. (1) Positive Quadrant Power Tilt.
(2) T, lowers and returns to setpoint.

Answer: B

bnswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) A dropped rod in any
quadrant suppress power in that quadrant, thus creating a negative quadrant power tilt; (2) The
Dropped Rod Runback is to 55% Reactor Power, so NO runback would be in effect for the given plant
conditions; (3) On a Dropped Rod the CRD Out Inhibit clears when Reactor Power is <60% to allow for
Automatic Tavg control; (4) In this case, the controlling ICS signal in which it bases the dropped rod
runback for is Generated Megawatts, so when rods pull to maintain Tave, power will rise, but the
runback will not come back in because Generated Megawatts remain constant; (4) The SG/RX Master in
Hand would not effect Tavg Control.

A.

(1) Negative Quadrant Power
Tilt.

(2) Tave lowers and remains
low.

INCORRECT: Plausible since part 1 is correct and Tave is low. The
CRD Control System would allow Rods to Withdraw to correct for a
low Tave, even with a Dropped Rod, as long as the reactor power
remains <60%. The examinee may think 55% Reactor Power is the
max power since this is the setpoint for a dropped rod runback. (i.e.,
that control rods will not withdraw); (3) The examinee may assume
with the SG/RX Master in Hand it would require manual operation to
raise Tave.

(1) Negative Quadrant Power
Tilt.

(2) Tave lowers and returns to
setpoint.

CORRECT: The dropped rod would suppress flux in this quadrant
and this quadrant would be lower than the other quadrants. On a
dropped rod the CRD Out Inhibit clears when Reactor Power is <60%
to allow for Automatic Tave control.

(1) Positive Quadrant Power
Tilt.
(2) Tave lowers and remains
low.

INCORRECT: Plausible if the examinee is believes that a dropped
control rod will give a positive power tilt, based on the calculations.
Reversing the operation in the calculation gives the same numerical
value but will reverse the sign. The examinee may think 55%
Reactor Power is the max power since this is the setpoint for a
dropped rod runback so control rods could not withdraw. The
examinee may assume with the SG/RX Master in Hand it would
require manual operation to raise Tave.

(1) Positive Quadrant Power
Tilt.

(2) Tave lowers and returns to
setpoint.

INCORRECT: Plausible if the examinee is believes that a dropped
control rod will give a positive power tilt, based on the calculations.
Reversing the operation in the calculation gives the same numerical
value but will reverse the sign. On a Dropped Rod the CRD Out
Inhibit clears when Reactor Power is <60% to allow for Automatic
Tavg control

Examination Outline Cross-reference:

K/A: Control Rod Drive System: Knowledge of the effect that a loss or malfunction of the CRDS will have

on the following: RCS

Proposed Question:

Technical Reference(s):

RO Question # 35

OP-TM-AOP-062, Rev 7

Level RO SRO
Tier # 2

Group # 2

K/A # 001 K3.02
Importance Rating 34 3.5

TQ-TM-104-621-C001, Rev 10
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TQ-TM-104-622-C001, Rev 7

Proposed References to be provided to applicants during examination: None
Learning Objective: AOP-062-PCO-5
Question Source: Bank #

Modified Bank # 887495

New
Question History: N/A Last NRC Exam: 2003 NRC
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee will have to know which area of the
core has a negative quadrant power tilt, in addition to what Tave will do.

High Cog: This question is high cog because the examinee will have to analyze he dropped ro to
determine that quadrant power tilt in that region is negative. In addition, the examinee must know the
ICS control on an dropped rod, and that there is no CRD out inhibit preventing ICS from maintaining Tave
in the correct band.

Sequence of events:

< Reactor power is 100%, with ICS in full automatic.
¢  Group 7 Rod #4 drops into the core, Quadrant YZ.

Based on these conditions, identify the ONE statement below that describes initial plant
response when the rod reaches full insertion.

A Pressurizer level rises.

B RCS pressure and temperature lower.

C. Diamond rod control transfers to manual.

D Quadrant power tilt becomes more positive in Quadrant YZ.

Answer: B
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36 ID: 1737551 Points: 1.00
Plant Conditions:

e 60% power with ICS in auto.
EVENT:

e Reactor Building pressure starts to rise.

e RCS pressure starts to lower.

e Thereactor is tripped and the IMA's of OP-TM-EOP-001, REACTOR TRIP are performed.

POST TRIP CONDITIONS:
. Reactor Building pressure rises to 4.2 psig.

) RCS pressure lowers to 1675 psig.

Post Trip, RM-A-2, Reactor Building Atmosphere Monitor, (1) be used to determine whether the
Reactor Building pressure increase is from the an reactor coolant leak because ___(2) .

A (1) can
(2) there is NOT a 1600 psig ES Actuation Signal
B. (1) can
(2) Reactor Building Atmospheric conditions will NOT inhibit proper air flow
noj R e P 4,
C. (1) can NOT

(2) it is isolated from Containment
D. (1) can NOT
(2) Reactor Building Atmospheric conditions may inhibit proper air flow
Moy Fa e P9y A

Answer: C

[Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) ES Actuation signals,
1600 psig, 500 psig, and 4 psig RB pressure isolate RM-A-2 from the reactor building; (2) Since the stem
never indicates that the 1600 psig was bypassed, when RCS pressure lowered below 1600 psig, RM-A-2
is isolated and cannot be used to differentiate between an RCS leak or steam leak; (3) In addition,
RM-A-2 pump will de-energize when a combination of its' isolation valves close (CM-V-1, 2, 3, 4).

A.[(1) can INCORRECT: Plausible if the examinee believes that only a 1600 psig
(2) there i§ NOT a 1600 psig |ES signal isolates RM-A-2. The 1600 psig signal is indicative of a
ES Actuation Signal LOCA, the examinee may believe that in the case of a LOCA that

RM-A-2 gets isolated.

B. [(1) can INCORRECT: Plausible if the examinee does not realize that a 1600
(2) Reactor Building psig signal is present and/or believes that a 4 psig ES actuation is the
Atmospheric conditions will only ES signal that isolates RM-A-2.

NOT block flow

C. (1) can NOT CORRECT: A 1600 psig ES isolates RM-A-2 via CM-V-1,2,3,4 closing.
(2) itis isolated from Also, there is an interlock which will automatically de-energize
Containment RM-A-2's pump when either CM-V-1 or CM-V-2 close.

D.{(1) can NOT INCORRECT: Part 1is correct but part 2 is incorrect. RM-A-2 does
(2) Reactor Building have charcoal and paper filters. Plausible if the candidate recognizes
Atmospheric conditions may  |that they could saturate if the detector was not isolated but this
prevent proper air flow would not happen since it is Isolated from RB Atmospheric

conditions.

Examination Outline Cross-reference: Level RO SRO

Tier # 2

Group # 2

K/A # 002 A3.01
Importance Rating 3.7 3.9

K/A: Reactor Coolant System: Ability to monitor automatic operation of the RCS, including: Reactor
coolant leak detection system

Proposed Question: RO Question # 36

Technical Reference(s): 1105-3, Rev 053 TQ-TM-104-661-C001, Rev 7
Proposed References to be provided to applicants during examination: None
Learning Objective: 661-GLO-2

Question Source: Bank #

Modified Bank #

New X
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Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee must know whether RM-A-2 is capable
of being used for RCS leak detection.

High Cog: This question is high cog because the examinee must determine that a 1600 psig ES signal is
present. Then the examinee must determine that on a 1600 psig ES, the containment isolation valves for
RM-A-2 go closed.
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37 ID: 1718596 Points: 1.00
Sequence of Events:

 Emergency Feedwater Pump, EF-P-2A, is O0S.

+ Loss of Offsite Power (LOOP) occurred 10 minutes ago.

+ A small break LOCA occurred following the loss of offsite power.
 Emergency Feedwater Pump, EF-P-2B, tripped when it started automatically.
o OP-TM-EOP-001, Reactor Trip, IMAs were performed.

e OP-TM-EOP-008, LOCA Cooldown and OP-TM-AOP-020, Loss of Station Power, actions are in
progress.

* 4 psig ESAS was manually actuated.

¢ RCS temperature is 518°F and SCM has been maintained >25°F throughout the transient.
¢ Incore Thermocouples are slowly rising.

+ Natural Circulation cannot be verified.

Which ONE of the following is the NEXT required action?
Reduce OTSG pressure .

A. in both OTSGs to approximately 150 psig. N ok Y/l/h\f

B while maintaining >750 psig to avoid feedwater isolation.

C. in both OTSGs as low as possible (Atmospheric pressure or vacuum).

D so that secondary Tsat is 40 to 60°F lower than incore thermocouple temperature, while

maintaining >150 psig.

Answer: D

[Answer Explanation J
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Explanation: To answer this question correctly, the examinee must know: (1} In OP-TM-EQP-006,
Section 4.0, INADEQUATE RCS COOLDOWN is entered under the following conditions: Primary to
secondary heat transfer cannot be established, RCS temperature is > 300F, and core cooldown rate is
less than 40F/hr; (2) Due to the loss of offsite power, there are no reactor coolant pumps. In addition
the stem states that natural circulation is not verified. In order to have primary to secondary heat
transfer, a reactor coolant pump must be running or natural circulation must be verified; (3) In section 4,
the crew will lower OTSG pressures so Tsat is 40 to 60F lower than incore thermocouple temperature in
order to maintain the OTSGs as a heat sink; (3) With only the steam driven Emergency Feedwater Pump
available (EF-P-1), OTSG pressure must be maintained >150 psig to ensure feed flow to the OTSGs.

A. |in both OTSGs to INCORRECT: Plausible since this would strengthen the heat sink.
approximately 150 psig.. Incorrect because lowering OTSG pressure rapidly to 150 psig could
cause the OTSGs to become uncoupled from the primary and further
disrupt the attempts as establishing primary to secondary heat

transfer.
B. |while maintaining >750 psig to |INCORRECT: Plausible since lowering OTSG is required and maintain
avoid feedwater isolation. OTSG Pressure > 750 psig would prevent main Feedwater Isolation,

allowing it be available if power is restored. However, the procedure
directs bypassing the MFW Isolation signal prior to OTSG pressure <

750 psig.
C. [in both OTSGs as low as INCORRECT: Plausible because this is how the operating crew would
possible (Atmospheric pressure|perform a rapid RCS cooldown if SCM were lost and an RCP were still
or vacuumy. running. Incorrect because those symptoms to not exist.

D. |so that secondary Tsat is 40 to |CORRECT: See above
60°F lower than incore

thermocouple temperature,
while maintaining >150 psig.

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/A # 035 A2.06
importance Rating 4.5 4.6

K/A: Steam Generator System: Ability to {a) predict the impacts of the following malfunctions or
operations on the SG; and (b) based on those predictions, use procedures to correct, control, or mitigate
the consequences of those malfunctions or operations: Small break LOCA

Proposed Question: RO Question # 37

Technical Reference(s): OP-TM-EOP-006, Rev 12

Proposed References to be provided to applicants during examination: None
Learning Objective: EOPQ04-PCO-3
Question Source: Bank #
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Modified Bank # 572835

New
Question History: Simulator Exam 9 Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.5
55.43

Comments: (KA Match, why high cog, why SRO only)

KA Match: This question matches the KA because the examinee must predict the impact that having
only the steam drive emergency feedpump has on a LOCA Cooldown. In addition, the examinees must
have knowledge of the LOCA cooldown procedure to understand the bands that the operating crew
would set to establish the OTSG has a heat sink.

High Cog: This question is high cog because the examinee must ascertain all the the requirements to
enter section 4 of OP-TM-EOP-006 exist, and then understand steps within that section to strengthen
the OTSG as a heat sink.

Sequence of Events:

Emergency Feedwater Pump, EF-P-2A, is OOS.

Loss of Offsite Power (LOOP) occurred 10 minutes ago.

A small break LOCA occurred following the loss of offsite power.

Emergency Feedwater Pump, EF-P-2B, tripped when it started automatically.

OP-TM-EOP-001, Reactor Trip, IMAs were performed.

OP-TM-EOP-006, LOCA Cooldown and OP-TM-AOP-020, Loss of Station Power,

actions are in progress.

e RCS temperature is 518°F and SCM has been maintained >25°F throughout the
transient.

e Cooldown rate is 5°F/hr.

+ Conditions to verify Natural Circulation can not be met.

\Which ONE of the following is the NEXT required action?

A. Lower OTSG Pressure while maintaining >750 psig to avoid feedwater isolation in
accordance with EOP-006, LOCA Cooldown.

B. Lower OTSG pressure to establish >40°F/hr cooldown rate while maintaining >150 psig
for Emergency Feedwater Pump, EF-P-1, operation in accordance with EOP-006,
LOCA Cooldown.

C. Lower OTSG Pressure in both OTSG's as low as possible (Atmospheric pressure or
vacuum) to promote primary to secondary heat transfer in accordance with EOP-006,
LOCA Cooldown.
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D. Lower OTSG Pressure so secondary Tsat is 40-60°F higher than incore thermocouple
temperature to promote primary to secondary heat transfer in accordance with
EOP-004, Lack of Primary to Secondary Heat Transfer.

Answer: B
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38 ID: 1718720 ‘ Points: 1.00
Plant conditions:

e 100% power with ICS in full auto.
EVENT:;

e  Overhead alarm MAP C-1-1, “RADIATION LEVEL HI”, just actuated.
e  The source of the alarm is RM-A-5, CONDENSER VACUUM PUMP EXHAUST.

The MAP-5 Sampler starts to sample the:

A. steam lines for only iodine when RM-A-5 reaches the ALERT setpoint.

B. steam lines for iodine and tritium when RM-A-5 reaches the ALERT setpoint.

C. condenser offgas for only iodine when RM-A-5 reaches the HI-ALARM setpoint.

D. condenser offgas for iodine and tritium when RM-A-5 reaches the HI-ALARM setpoint.
Answer: C

|Answer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) The initiating setpoint for
starting the MAP-5 is from the HI Alarm NOT the Alert Setting; (2) Physical location of the sample line is
from Condenser Offgas, NOT from the Steam Lines; (3) The MAP-5 detects lodine NOT tritium.

A

steam lines for only iodine
when RM-A-5 reaches the
ALERT setpoint.

INCORRECT: Plausible since both OTSGs have radiation monitors on
the steam lines to detect for an OTSG Tube Leak. Incorrect because
this is not the location of the interface for RM-A-5. In addition, the

alert alarm does NOT start the MAP-5,

steam lines for iodine and
tritium when RM-A-5 reaches
the ALERT setpoint.

INCORRECT: Plausible since both OTSGs have radiation monitors on
the steam lines and there is a parallel line for a tritium sample for
the MAP-5. In addition, the Alert Alarm does NOT start the MAP-5.

condenser offgas for only
iodine when RM-A-5 reaches
the HI-ALARM setpoint

CORRECT: See above.

. {condenser offgas for iodine

and tritium when RM-A-5
reaches the HI-ALARM
setpoint.

INCORRECT: Plausible since it does sample for lodine, however the
sample line for Tritium is in parallel and a manual operation not

associated with the MAP-5.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Question History:

Question Cognitive Level:

Examination Outline Cross-reference:

Bank #

Level
Tier #
Group #

K/A #

Importance Rating

RO Question # 38

TQ-TM-104-661-C001

661-GLO-9

575075

Modified Bank #

New

System Exam 11

Last NRC Exam:

RO SRO
2

2

055 K1.06
2.6 2.6

K/A: Condenser Air Removal System: Knowledge of the physical connections and/or cause/effect
relationships between the CARS and the following systems: PRM System

OP-TM-MAP-C0101, Rev 3

Proposed References to be provided to applicants during examination:

ILT 05-1

Memory or Fundamental Knowledge

None
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Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7

55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This question matches the KA because the examinee must have knowledge of where the
radiation monitor connects to the condenser air removal system.
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39 ID: 1718734 Points: 1.00

Plant Conditions:

o OP-TM-232-551, “Liquid Release of ‘A’ WECST with WDL-P-14A” is in progress.
¢ MAP Alarm C-1-1 Radiation Level High is received.
+ RM-L-7, Plant Discharge Rad Monitor is in high alarm.

What automatic action mitigates the potential radioactive release to the environment?

A WDL-V-124, WDL-P-14A Outlet to MDCT, closes and WDL-P-14A WECST Recirc
Pump will remain running.

B. WDL-V-124, WDL-P-14A Outlet to MDCT, closes and WDL-P-14A WECST Recirc
Pump trips.

C. WDL-V-257, WDL-P-14A/B Discharge to MDCT/River, closes and WDL-P-14A WECST
Recirc Pump will remain running.

D. WDL-V-257, WDL-P-14A/B Discharge to MDCT/River, closes and WDL-P-14A WECST
Recirc Pump trips.

Answer: C

|Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) When the high alarm is
reached for RM-L-7, then WDL-V-257 will close; (2) WDL-P-14A remains running on recirculation.

A. |WDL-V-124, WDL-P-14A Outlet |[INCORRECT: Plausible since WDL-V-124 is the release flow control
to MDCT, closes and valve however WDL-V-124 does not close on a high alarm from
WDL-P-14A WECST Recirc RM-L-7.

Pump will remain running.

B. [WDL-V-124, WDL-P-14A Outlet [INCORRECT: Plausible since WDL-V-124 is the release flow control

to MDCT, closes and valve and WDL-P-14A is the discharge pump; however neither
WDL-P-14A WECST Recirc condition occurs on high radiation.
Pump trips.

C. |WDL-V-257, WDL-P-14A/B CORRECT: High alarm on RM-L-7 will close WDL-V-257 and the tank
Discharge to MDCT/River, WDL-P-14A remains running.

closes and WDL-P-14A WECST
Recirc Pump will remain

running.
D. |WDL-V-257, WDL-P-14A/B INCORRECT: Plausible since WDL-V-257 will close on the high alarm
Discharge to MDCT/River, signal from RM-L-7; however WDL-P-14A will not trip.

closes and WDL-P-14A WECST
Recirc Pump trips.

Examination Qutline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/A # 068 A3.02
Importance Rating 3.6 3.6

K/A: Liquid Radwaste System: Ability to monitor automatic operation of the Liquid Radwaste System
including: Automatic Isolation

Proposed Question: RO Question: # 39

Technical Reference(s): OP-TM-MAP-C0101, Rev 3 TQ-TM-104-232-C001, Rev 7
Proposed References to be provided to applicants during examination: None
Learning Objective: 661-GLO-2

Question Source: Bank # 679215

Modified Bank #

New

Question History: N/A Last NRC Exam: 08-01 NRC
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Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7
55.43

Comments:

KA Match: This question matches the KA because the examinee must know the radiation interlocks that
cause automatic isolation on the liquid radwaste system.
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40 ID: 1718755 Points: 1.00
REFERENCE PROVIDED
Plant conditions:

e Plantis shutting down to HOT SHUTDOWN.

o Taveis 575 deg-F.
e  Pressurizer level is being maintained in accordance with 1102-10, PLANT SHUTDOWN.

Based on the above conditions, which indicated level below would be the minimum acceptable
pressurizer level?

A. 100"
B 185",
C. 210".
D 220".
Answer: B

IAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) 1102-10 Plant
Shutdown pressurizer must be maintained with OP-TM-211-472 Attachment 7.2; (2) Interpret and use
attachment 7.2 to determine the minimum level based on the given plant conditions with a Tave of 575

deg-Fis 185",
A, |100" INCORRECT: Plausible if the examinee believes that we should be
maintaining Pressurizer level for hot shutdown.
B. [185" CORRECT: See above.
C. |210" INCORRECT: Plausible if the examinee uses the recommended vs
Tave.
D.[220" INCORRECT: Plausible if the examinee believes that pressurizer level
is to be maintained at 220", the normal operating pressurizer level.
Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 1
K/A # 2.1.25
Importance Rating 3.9 4.2-

K/A: Ability to interpret reference materials, such as graphs, curves, tables, etc.

Proposed Question: RO Question # 40

Technical Reference(s): 1102-10, Rev 99 OP-TM-211-472, Rev 4

OP-TM-211-472,
Attachment 7.2
with Blacked out
curve names.

Proposed References to be provided to applicants during examination:

Learning Objective: GOP-010-PCO-1

Question Source: Bank # 371611

Modified Bank #

New
Question History: Sim Exam 2 Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.10
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55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: This matches the KA because the examinee must be able to use a graph which operators use
to cooldown the plant.

High Cog: This question is high cog because the examinee must understand how to read the graph given
the plant parameters.
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41 ID: 1737589 Points: 1.00
Plant Conditions:

¢ The plant was at 100% power when a control rod in Group 7 dropped.
e During the runback two additional rods in Group 7 become stuck at 88% withdrawn.
o The ICS runback was completed in automatic.

With the above plant conditions the operating crew must within one hour.
A trip the reactor

B. be in HOT SHUTDOWN

C. verify Axial Power Imbalance is within limits
D. verify SDM 2 1% delta k/k or initiate boration
Answer: D

LAnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) A dropped rod in group
7 will cause a plant runback to less than 455 MWe (55% reactor power), this will drive in Group 7 control
rods to ~ 25% rod index; (2) When the dropped rod runback is complete, the crew must enter
OP-TM-AQOP-062, INOPERABLE ROD due to the two stuck rods being inoperable (control rods misaligned
with the group by more than 9 inches); (3) When two or more rods are inoperable, OP-TM-AOP-062,
Step 3.2 requires that a shutdown margin (SDM) calculation be performed to verify SDM > 1% delta k/k
or initiate emergency boration.

A. |trip the reactor INCORRECT: Plausible because operation with two or more rods
inoperable is not permitted. Incorrect because a reactor trip is not
required.

B. |be in HOT SHUTDOWN INCORRECT: Plausible because the operating crew will initiate a

plant shutdown to HOT SHUTDOWN. Incorrect because the crew
has 6 hours to be in HOT SHUTDOWN.

C. |verify Axial Power INCORRECT: Plausible because there are limits on Axial Power which
Imbalance is within limits would require action within an hour, however there is nothing in the
stem which would indicate that this limit is being violated.

D. {verify SDM 2 1% delta k/K or |CORRECT: See Above.

initiate boration

Examination Outline Cross-reference:  Level RO SRO
Tier # 3
Group # 2
KIA # 2.2.39
Importance Rating 3.9 45

K/A: Knowledge of less than or equal to one hour Technical Specification action statements for
systems.

Proposed Question: RO Question #41

Technical Reference(s): OP-TM-AOP-062, Rev 7 OP-TM-MAP-H0101, Rev 2
OP-TM-AOP-0621, Rev 6

Proposed References to be provided to applicants during examination: None

Learning Objective: AOP-062-PCO-4

Question Source: Bank # 1110401
Modified Bank #

New

Question History:  Comp 2 Last NRC Exam:  N/A
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Question Cognitive Level:  Memory or Fundamental Knowledge

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

Comments:

KA Match: This question matches the KA because the examinee must recognize a condition in
which SDM must be verified within an hour. This is an operational 1 hour technical specification.

High Cog: This question is high cog because the examinee must analyze the stem to know that
control rods have driven in further than 9 inches more than 88% index. |
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42 ID: 1718778 Points: 1.00
Plant Conditions:

100% power with ICS in full auto.

The Unit has experienced several fuel pin failures.

A leak must be repaired in the Aux. Bldg.

The general area dose rate in the location of the repair is 600 mrem/hr.

In order to reach the location of the repair the worker must transit through a 6 Rem/hr high
radiation area for 2 minutes and return via the same path.

e  The worker currently has an accumulated annual dose of 400 mrem.

The maximum allowable time that the worker can participate in the repairs and NOT exceed the TEDE

Administrative Dose Control Limit is minutes (Worker does NOT have a High Lifetime
Exposure).

A 100

B 120

C. 140

D 160

Answer: B

L‘\nswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) The TEDE administrative
dose limit in RP-AA-203 is 2000 mrem routine cumulative TEDE/yr; (2) That the worker in question
already has 400 mrem and must make a trip TO and FROM the work area without exceeding the TEDE

limit.
A. 100 INCORRECT: Based on 2000 mrem - 600 mrem (current) - 400 mrem
(transient) = 1000 / 600 mrem/hr x 60 min = 100 minutes
B. 120 B. CORRECT : The candidate should determine that the ADCL is 2000
mrem.
Transient exposure is 400 mrem (6000mrem/hr x 4/60hr). (transit to
and from the job).
(Current) 400 mrem + (transit) 400 mrem = 800 mrem
ADCL of 2000 mrem - 800 mrem = 1200 mrem allowable before
reaching ADCL.
1200 mrem /600 mrem/hr = 2 hours
C. |140 INCORRECT: Based on calculating using a one-way transit dose
D.|160 INCORRECT: Based on using ADCL (2000) and NO transit dose.
Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 3
K/A # 2.34
Importance Rating 3.2 3.7

K/A: Knowledge of radiation exposure limits under normal or emergency conditions.

Proposed Question: RO Question # 42

Technical Reference(s): RP-AA-203, Rev 5

Proposed References to be provided to applicants during examination: None
Learning Objective: None
Question Source: Bank # 375097

Modified Bank #

New
Question History: Sim Exam 3 Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
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10 CFR Part 55 Content: 55.41 b.12
55.43

Comments:
KA MATCH: This question matches the KA because the examinee must have knowledge of radiation
exposure limits.

High Cog: This question is high cog because the examinee must use math to determine the correct
allowable time the worker has in the area.
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43 ID: 1718893 Points: 1.00
Plant Conditions:
o 100% power with ICS in full auto.

Sequence of Events:

T=1100:
A Reactor Building Purge has commenced.

T =1200:
The Reactor Building purge is secured due to a minor equipment problem.

T=1730:

The equipment problem has been fixed and the Reactor Building purge is ready to
recommence.

Given the above information and IAW CY-TM-170-2012, RELEASING RADIOACTIVE GASEQUS
EFFLUENTS:

The RB Purge may recommence

A with the same release permit using original air sample data.

B. with the same release permit using updated air sample data.

C. when a new release permit is generated using a new release number with updated air
sample data.

D. when a new release permit is generated using the same release number with updated

air sample data.

Answer: C

hnswer Explanation
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Explanation: To answer this question correctly, the examinee must know: (1) In accordance with
CY-TM-170-2012, step 4.1.3: A Reactor Building Purge may be stopped and restarted within four hours,
using the same release permit; (2) If the purge is secured for more than four hours, then INITIATE a new
release permit (with new air samples).

A.

with the same release permit
using original air sample data.

INCORRECT: Plausible if the candidate is either not familiar with the
time requirement allowed to use the same permit without a new air
sample.

. |with the same release permit

using updated air sample data.

INCORRECT: Plausible if the candidate is not familiar with the time
requirement allowed to use the same permit even with a new air
sample.

when a new release permit
is generated using a new
release number with
updated air sample data.

CORRECT: See above.

when a new release permit
is generated using the same
release number with
updated air sample data.

INCORRECT: Plausible if the candidate thinks the same Permit
Number is permitted, since the old permit allowing the purge was
not completed.

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Question History:

Question Cognitive Level:

Examination Qutline Cross-reference:

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

N/A

Level RO ;R

Tier # 3

Group # 3 ]
K/A# 2311 o
Importance Rating 3.8 4.3

K/A: Ability to control radiation releases.

RO Question #43

CT-TM-170-2012, Rev 1

None

NOP-DBIG-APCO-1

1142262

Last NRC Exam: Unmodified on 12-01 NRC

Memory or Fundamental Knowledge
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Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.10
55.43

Comments: (KA Match, why high cog, why SRO only)
KA Match: The KA is matched because the question requires the candidates to recognize the
requirements prior to reestablishing a Reactor Building Purge.

High Cog: This question is at the Comprehension/Analysis level because the candidate is required to
perform a math problem and, based on the results of the math problem, the candidate must recall
procedural steps and requirements associated with Reactor Building Purge.

Plant Conditions (T = 1600):

e The plant is operating at 100% power.
e A Reactor Building purge has commenced.

Sequence of Events:

e T=1700:

¢  The Reactor Building purge is secured due to the Chemistry Supervisor
questioning the calculations used.

e T=2030:
o The Chemistry Supervisor agrees that all calculations are correct and the
Reactor Building purge is ready to recommence.

Glven the above information and IAW 6610-ADM-4250.12, Releasing Radioactive Gaseous
Effluents, which ONE of the following statements is correct with regards to the Reactor Building

purge?
A The same release permit may be used.
B No release permit is needed for a Reactor Building purge.
C. A new release permit needs to be generated with a new release number assigned.
D A new release permit needs to be generated but the same release number can be
used.
Answer: A

TMI OPS ILT EXAM Page: 174 of 425 24 April 2017




EXAMINATION ANSWER KEY

44

16-01 NRC EXAM SUBMITTAL

ID: 1719768 Points: 1.00

The plant has experienced a major transient with several component malfunctions.

Entry conditions are met for:

OP-TM-EOP-001, REACTOR TRIP.
Two EOP-010 Rules.

Five EOP-010 Guides.

Several AOP series procedures.
Numerous alarm response procedures.

Following the Immediate Manual Actions of OP-TM-EOP-001, what is the correct sequence of
performance when multiple procedure entries are required?

A Perform the initial symptom check. Following this, the CRS determines the sequence of
actions required to mitigate the event successfully.

B. Perform the initial symptom check, and the VSSVs. Following this, the CRS determines
the sequence of actions required to mitigate the event successfully.

C. Perform the initial symptom check. Remaining procedures must be implemented in the
following order. EOP Rules, EOP Guides, AOPs and Alarm Response procedures.

D. Perform the initial symptom check, and the VSSVs. Remaining procedures must be
implemented in the following order: EOP Rules, EOP Guides, AOPs and Alarm
Response procedures.

Answer: A

[Answer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) 0S-24, CONDUCT
OF OPERATIONS DURING ABNORMAL AND EMERGENCY EVENTS, provides direction that any other
procedure actions should be interrupted to perform the reactor trip IMA's and initial Symptom Check;
(2) Once the IMAs and the initial symptom check have been accomplished, the Control Room Supervisor
determines the sequence of action between parallel procedures. The CRS selects the action most
significant to overall event mitigation.

A.

Perform the initial symptom
check. Following this, the
CRS determines the
sequence of actions
required to mitigate the
event successfully.

CORRECT: See above

Perform the initial symptom
check, and the VSSVs.
Following this, the CRS
determines the sequence of
actions required to mitigate
the event successfully.

INCORRECT: Plausible if examinee believes the Vital System Status
Verifications (VSSVs)of EOP-001 must be performed prior to moving
to another procedure. While the VSSVs are important, the CRS has
the leeway to perform other procedures prior to completion.

Perform the initial symptom
check. Remaining
procedures must be
implemented in the following
order: EOP Rules, EOP
Guides, AOPs and Alarm
Response procedures.

INCORRECT: Plausible if examinee believes EOP Rules & Emergency
Procedure must always take priority over AOP's or ARPs. In previous
revisions of 0S-24, this was the recommended course of action.

Perform the initial symptom
check, and the VSSVs.
Remaining procedures must
be implemented in the
following order: EOP Rules,
EOP Guides, AOPs and
Alarm Response procedures

INCORRECT: Plausible if examinee believes Symptom Check and
VSSV's are always done prior to moving to another procedure. In
previous revisions of 0S-24, this was the recommended course of
action after the symptom check.

Proposed Question:

Technical Reference(s):

Learning Objective:

Examination Outline Cross-reference:

K/A: Knowledge of EOP implementation hierarchy and coordination with other support
procedures or guidelines such as, operating procedures, abnormal | operating procedures, and
severe accident management guidelines.

RO Question # 44
08-24, Rev 28

Proposed References to be provided to applicants during examination:

None

Level RO SRO
Tier # 3

Group # 4

K/IA # 2416

Importance Rating 3.5 4.4

None

TMI OPS ILT EXAM

Page: 177 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

Question Source: Bank # 503815
Modified Bank #

New
Question History: ~ Sim Exam 9 Last NRC Exam:  N/A
Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.10

55.43

Comments:

KA MATCH: This question matches the KA because the examinees must have knowledge of
the procedure hierarchy in 0S-24.
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45 ID: 1719786 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.
EVENT:
The reactor has tripped.
Damage has occurred to the Control Tower, preventing plant control from either the Control

Room or the Remote Shutdown Panels.
e  On-shift personnel are not responding to any communications.

Based on the above conditions, the priority action to be taken by an Auxiliary Operator is to report to the:

A. EFW area and perform OP-TM-AOP-009, Loss of Plant Control Facilities in order to
establish EFW flow.

B. Auxiliary Boilers and perform OP-TM-414-401 (402), to start AS-B-1A (1B) in order to
establish Auxiliary Steam for necessary loads.

C. Auxiliary Building and perform Attachment 5 of OP-TM-EQOP-020, Cooldown From
Outside of Control Room to prevent spurious operation of MOV's.

D. Turbine Building and open AS-V-8 IAW Attachment E of OS-24, Conduct of Operations
During Abnormal and Emergency Events, to make Auxiliary Steam available to Gland
Steam when Auxiliary Steam pressure is available.

Answer: A

hnswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) According to 0S-24,
attachment E, in the event of damage to the Control Tower preventing plant control from either the
Control Room or Remote Shutdown area all available NLO's should report to the EFW area and
implement AOP-009; (2} AOP-009 should be performed immediately without CR concurrence; (3) The
mitigation strategy for AOP-009 is to establish EFW flow to the OTSGs to remove decay heat.

A. |EFW area and perform CORRECT: See above
OP-TM-AOP-009, Loss of
Plant Control Facilities in
order to establish EFW flow.
B. [Auxiliary Boilers and perform|[INCORRECT: Piausible because this is an assigned post trip action,
OP-TM-414-401 (402), to following a Reactor Trip. Incorrect because 0S-24 directs all NLO's
start AS-B-1A (1B) in order |to the EFW area to establish feedwater.

to establish Auxiliary Steam
for necessary loads.

C. |Auxiliary Building and INCORRECT: Plausible because the control room is not available.
perform Attachment 5 of Incorrect because in this case, EOP-020 is not entered because the
OP-TM-EQP-020, Cooldown | whole control tower is not available.

From Outside of Control
Room to prevent spurious
operation of MOV’s.

D. | Turbine Building and open  |[INCORRECT: Plausible because this is an assigned post trip action,
AS-V-8 IAW Attachment E of | following a Reactor Trip.

08S-24, Conduct of
Operations During Abnormal
and Emergency Events, to
make Auxiliary Steam
available to Gland Steam
when Auxiliary Steam
pressure is available.

Examination Outline Cross-reference:  Level RO SRO
Tier # 3
Group # 4
KIA # 2435
Importance Rating 3.8 4.0

K/A: Knowledge of local auxiliary operator tasks during an emergency and the |
resultant operational effects.

Proposed Question: RO Question #45

Technical Reference(s): 0S-24, Rev 28 OP-TM-AOP-009, Rev 10

Proposed References to be provided to applicants during examination: None
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Learning Objective: AOP-009-PCO-4

Question Source: Bank # 862353
Modified Bank #

New

Question History:  Sim Exam 9 Last NRC Exam:  N/A

Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41

55.43
Comments:

KA Match: This question matches the KA because the examinee must know where the location
and actions taken by the AO's on a loss of plant facilities and resultant operational effects.
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46 ID: 1720267 Points: 1.00
Plant Conditions:

e 100% power with ICS in full auto.

EVENT:

e Afeedwater transient occurs.

¢  Anautomatic reactor trip on HIGH RCS temperature fails to occur.
e Main Feedwater remains available.

e The reactor trip and DSS Pushbuttons fail to trip the reactor.

¢ A CRO opens both the 1L-02 and 1G-02 breakers.

¢  Several groups of control rods failed to insert.

e Reactor power is 10% and steady.

Based on the above conditions, the CROmust __ (1) _inorderto__ (2) .

A. (1) trip the Main Turbine,
(2) minimize peak RCS pressure

B. (1) trip the Main Turbine,
(2) prevent an overcooling event

C. (1) wait until RCS Pressure is less than 2500 psig, then initiate Emergency Injection
HPI/LPI,
(2) inject borated water to the RCS

D. (1) wait until RCS Pressure is less than 2500 psig, then initiate Emergency Injection
HPI/LPI,
(2) prevent RCS pressure from exceeding 3000 psig

Answer: C

|Answer Explanation ]
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<<Explanation: To answer this question correctly, the examinee must know: (1) The reactor did not
shutdown with an automatic or manual trip signal, this is an ATWS; (2) When this happens the operator
opens 1L-02 and 1G-02, which should remove all power from the CRDMs; (3) After the breakers are
open, since multiple groups of rods did not insert, and reactor power is greater than 5%, that indicates
that the reactor is still NOT shutdown; (4) Since feedwater is available, the mitigation strategy is to
maintain primary to secondary heat transfer and emergency borate with HPI (charging pumps).

A. |(1) trip the Main Turbine, INCORRECT: Plausible because if Main Feedwater were not

(2) minimize peak RCS pressure |available, then the operator would trip the turbine and initiate
emergency feedwater.

B. |(1) trip the Main Turbine, INCORRECT: Plausible because if Main Feedwater were not
{2) prevent an overcooling available, then the operator would trip the turbine and initiate
event emergency feedwater.

C. [(1) wait until RCS Pressureis  |CORRECT: See above.
less than 2500 psig, then
initiate Emergency Injection
HPI/LPI,

(2) inject borated water to the
RCS

D. (1) wait until RCS Pressure is INCORRECT: Plausible since HPI/LPI is initiated when RCS pressure is
less than 2500 psig, then < 2500 psig, however preventing the RCS Pressure from exceeding
initiate Emergency injection 3000 psig is associated with maintaining the Main Turbine on-line.
HPI/LPI,

(2) prevent RCS pressure from
exceeding 3000 psig

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/A # 029 EA1.01
Importance Rating 34 3.1

K/A: Anticipated Transient Without Scram (ATWS): Ability to operate and monitor the following as they
apply to a ATWS: Charging Pumps

Proposed Question: RO Question # 46

Technical Reference(s): OP-TM-EOP-001, Rev 16 OP-TM-EOP-0011, Rev 8
Proposed References to be provided to applicants during examination: None
Learning Objective: EOP-001-PCO-5

Question Source: Bank #

Modified Bank #
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New X
Question History: N/A Last NRC Exam: N/A
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7

55.43

Comments:
KA Match: The examinee must know the the mitigation strategy for shutting down the reactor on an
ATWS, which involves using the charging pumps to emergency borate.
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a7 ID: 1720289 Points: 1.00
A reactor trip from 100% power has occurred.
The following plant conditions exist:

Ali four reactor coolant pumps are tripped.

Emergency Feedwater CANNOT be established to either OTSG.

Main Feedwater CANNOT be recovered.

Incore thermocouples are indicating 592°F and rising slowly.

OP-TM-EOP-004, LACK OF PRIMARY TO SECONDARY HEAT TRANSFER, has been
entered.

+ SCMis 28°F and lowering.

The CRS must _ (1)__basedon _ (2)__

A (1) go to OP-TM-EOP-009, HPI COOLING, and perform Rule 1 when Subcooling
Margin is < 25°F,
(2) SCM approaching 25°F

B. (1) go to OP-TM-EOP-009, HPI COOLING, and perform Rule 1 when Subcooling
Margin is < 25°F,
(2) RCS pressure approaching 2450 psig

C. (1) continue with OP-TM-EOP-004 to open the PORYV then close it when RCS pressure
is 1750 psig,
(2) RCS pressure approaching 2450 psig

D. (1) continue with OP-TM-EOP-004 to open the PORYV then close it when SCM
approaches 30°F,

(2) SCM approaching 25°F

Answer: A

k\nswer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) In OP-TM-EOP-004, if
SCM is approaching 25°F, the crew will go to OP-TM-EOP-009; (2) Additionally, the examinee
must determine this is the correct course of action by using the incore temperature at 592°F and
the SCM at 28°F to determine that RCS pressure is approximately 1800 psig (from the steam
tables); (3) OP-TM-EOP-009 could be entered in two separate ways from OP-TM-EOP-004:

The first was previously discussed when SCM is approaching 25°F, the second is if RCS
pressure is approaching 2450 psig with no FEEDWATER available; (4) Due to SCM being 28°F
and the examinee determining that pressure is not approaching 2450 psig, entry into
OP-TM-EOP-009 is required via the approaching 25°F SCM method.

A. (1) go to OP-TM-EOP-009, |CORRECT: See above.
HPI COOLING, and perform
Rule 1 when Subcooling
Margin is < 25°F,
(2) SCM approaching 25°F

B |(1) goto OP-TM-EOP-009, |INCORRECT: Plausible because OP-TM-EOP-009 is required,
HPI COOLING, and perform |incorrect because it is required because SCM is approaching
Rule 1 when Subcooling 25°F, not due to RCS pressure approaching 2450 psig.
Margin is < 25°F,
(2) RCS pressure
approaching 2450 psig

C. [(1) continue with INCORRECT: Plausible because OP-TM-EOP-004 provides guidance
OP-TM-EOP-004 to open  |on RCS pressure approaching 2450 psig, which would be to deep
the PORV then close it cycle the PORV. Incorrect because this is only done if FEEDWATER is
when RCS pressure is 1750 |,yailable.
psig,
(2) RCS pressure
approaching 2450 psig

D. |(1) continue with INCORRECT: Plausible because OP-TM-EOP-004 provides guidance

OP-TM-EQP-004 to open
the PORYV then close it
when SCM approaches
30°F,

(2) SCM approaching 25°F

on deep cycling the PORV when RCS pressure is approaching 2450
psig.

Examination Outline Cross-reference:

K/A: Inadequate Heat Transfer: Knowledge of the operational implications of the following
concepts as they apply to the (Inadequate Heat Transfer): Normal, abnormal, and emergency
operating procedures associated with (Inadequate Heat Transfer).

Proposed Question:

Technical Reference(s): OP-TM-EOP-004, Rev 11

Proposed References to be provided to applicants during examination:

RO Question # 47

Leve! RO SRO
Tier # 1

Group # 1

KI/A # E04 EK1.2
Importance Rating 4.0 4.2

OP-TM-EOP-009, Rev 8

Steam Table
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Learning Objective:

Question Source:

New
N/A

Question History:

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Bank #
Modified Bank #

EOP-004-PCO-5

300014

Last NRC Exam: N/A

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41
55.43 b.10

KA Match: This question matches the KA because the examinee must to the operational
implication of approaching 25°F during a lack of heat transfer. They must have knowledge of the
transition to OP-TM-EOP-

009.

High Cog: This question is high cog because the examinee must analyze the conditions in the
stem or in order to determine the correct step to implement in OP-TM-EQP-004.
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48 ID: 1720350 Points: 1.00
Plant Conditions:
e 100% power with ICS in full auto.
EVENT:
o Lossof #8 Bus

Based on the Loss of the #8 Bus, the CRS must enter __(1)___ and the CRO is required to make a plant
announcement using the _ (2)__

A (1) OP-TM-AOP-013, LOSS OF 1D 4160V BUS, (2) "RED" plant page and radio

B (1) OP-TM-AOP-013, LOSS OF 1D 4160V BUS, (2) "GREY" plant page and radio
C. (1) OP-TM-AOP-014, LOSS OF 1E 4160V BUS, (2) "RED" plant page and radio
D

(1) OP-TM-AOP-014, LOSS OF 1E 4160V BUS, (2) "GREY" plant page and radio

Answer: D

k\nswer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) When the plant loses
the 8 bus, the 1A and 1C 4160V busses fast transfer to the B Auxiliary Transformer. Emergency Diesel
Generator, EG-Y-1B starts to power the 1E 4160V bus; (2) This meets the entry criteria for entering
OP-TM-AOP-014; (3) The power to the "Grey" plant page comes downstream of the 1D 4160V bus and is
not effected, hence the plant page is made over the "Grey" phone; (4) OP-TM-AOP-013 directs the plant
page to be made over the "Red" phone if the 1D 4160V bus lost power.

A

(1) OP-TM-AOP-013, LOSS OF
1D 4160V BUS, (2) "RED" plant
page and radio

INCORRECT: Plausible if the examinee believes that the 1D 4160V
bus was lost. OP-TM-AOP-013 would direct the announcement to be
made over the "RED" plant page.

(1) OP-TM-AQP-013, LOSS OF
1D 4160V BUS, (2) "GREY"
plant page and radio

INCORRECT: Plausible if the examinee believes that the 1D 4160V
bus was lost. Although the procedure directs use of the "RED" plant
page and radio, when the power was restored to the 1D 4160V bus
by EG-Y-1A, the "GREY" plant page would work.

. {{1) OP-TM-AOP-014, LOSS OF

1E 4160V BUS, (2) "RED" plant
page and radio

INCORRECT: Plausible if the examinee believes that the "GREY" plant
page has lost power. Incorrect because the "GREY" plant page gets
power from downstream of the 1D 4160V bus.

.[(1) OP-TM-AOP-014, LOSS OF

1E 4160V BUS, (2) "GREY" plant

page and radio

CORRECT: See above

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Question History:

Examination Outline Cross-reference:

K/A: Emergency Diesel Actuation: Facility conditions and selection of appropriate procedures during
abnormal and emergency operations.

Proposed References to be provided to applicants during examination:

Bank #

Modified Bank #

New

N/A

RO Question #48

OP-TM-AOP-014, Rev 9

AOP-014-PCO-6

Level RO SRO
Tier # 1

Group # 2

K/A# A05: AA2.1
Importance Rating 35 4.2

None

Last NRC Exam: N/A
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.10
55.43
Comments:

KA Match: This question matches the KA because the diesel actuates on undervoltage on a loss of the
#8 bus. The examinee must recognize the entry criteria for the abnormal procedure which would govern
this actuation.

High Cog: This question is high cog because the examinee must analyze the plant status upon loss of the
8 bus, and understand that the 1E 4160V bus is powered by EG-Y-1B, and this is an entry criteria for
OP-TM-AQP-014.

TMI OPS ILT EXAM Page: 194 of 425 24 April 2017



EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

TMI OPS ILT EXAM Page: 195 of 425 24 April 2017



'EXAMINATION ANSWER KEY

16-01 NRC EXAM SUBMITTAL

49 ID: 1720342 Points: 1.00
Plant Conditions:

e 40% power with ICS in auto.

EVENT:
¢ Reactor power is LOWERING.
e RCS pressure is RISING.
¢ Main Steam Safety Valves are OPEN.
e Turbine Bypass Valves, MS-V-3A-F, and Atmospheric Dump Valves, MS-V-4A/B, are OPEN.
e Indicating lights on Panel SS-1 are GREEN for the breakers for the Middletown 1092, Jackson

1051 and 500 kV tie lines.
* Indicating lights on Panel SS-1 for the Middletown 1091 breaker switches are GREEN and
YELLOW.
Indicating lights for the Main Generator Breakers are RED.
Generator load is 49 megawatts.
Which of the following procedures must be entered to mitigate this event?
A MAP-H0101, ICS RUNBACK
B 1107-11, TMI GRID OPERATIONS
C. OP-TM-EOP-001, REACTOR TRIP
D

OP-TM-AOP-022, LOAD REJECTION

Answer: D

P\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) The stem conditions
essentially leave the plant in a conditions where the unit is separated from the grid, where our generator
breakers are shut powering our Auxiliary Transformers only; (2) This could be caused by multiple things,
but the governing procedure in this case will be OP-TM-AQOP-022, LOAD REJECTION.

A,

MAP-HO101, ICS Runback

INCORRECT: Plausible because both reactor power and MWe
are lowering which is also an indication of a plant runback.
Incorrect because no runback signal would exist for this
situation.

1107-11, TMI Grid
Operations

INCORRECT: Plausible because the purpose of this procedure is to
provide guidance on operation of components related to Auxiliary
Transformers/Switchyard Equipment and to provide guidance for
response to grid related abnormal situations. The given symptoms
would indicate a potential problem associated with the grid, but the
controlling procedure would be AOP-022.

OP-TM-EOP-001, Reactor
Trip

INCORRECT: Plausible since many of the symptoms are also
associated with a reactor trip. Incorrect because there is indication
of generator load, which would indicate the turbine and the reactor
are NOT tripped.

OP-TM-AOP-022, Load
Rejection.

CORRECT: See above

Proposed Question:

Technical Reference(s):

Learning Objective:

Question Source:

Question History:

Examination Outline Cross-reference:

Proposed References to be provided to applicants during examination:

Bank #

Level RO SRO
Tier # 1

Group # 1

KIA # 077 2.4.11
Importance Rating 4.0 4.2

K/A: Generator Voltage and Electrical Grid Disturbances: Knowledge of abnormal condition
procedures

RO Question # 49

OP-TM-AOP-022, Rev 8

None

AOP-022-APCO-2

462877

Mcodified Bank #

New

Sim Exam 6

Last NRC Exam: N/A
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Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 b.11
55.43
Comments:

KA Match: This question matches the KA because the examinee must have knowledge of the
abnormal operating procedure entered on a loss of the grid.

High Cog: This question is high cog because the examinee must analyze the stem indications
to determine that a load rejection has occurred.
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50 ID: 1720492 Points: 1.00

Plant Conditions:

¢ 100% power with ICS in full auto.

Event:

¢ RC3-PR Hot Leg A Narrow Range Channel 1 fails LOW.
e  MAP alarm H-3-2, SASS Mismatch is illuminated.

SASS selector switch for RC3A-PT1 Hot Leg A Narrow Range Channel 1 has the RED and
WHITE lights illuminated.

¢  SASS selector switch for RC3B-PT1 Hot Leg B Narrow Range Channel 1 has only the RED light
illuminated.

What is the system response of this failure?

A All Pressurizer Heater Banks energize.

B SASS transfers to an alternate channel.

C. One channel of ES actuates on Train 'A' AND Train 'B'.

D Only SCR controlled banks 1, 2, and 3 Pressurizer Heaters energize.

Answer: A
lAnswer Explanation J
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<<Explanation: To answer this question correctly, the examinee must know: (1) The range of the
Narrow Range pressure instrument is 2500 to 1700 psig, and failing low would be 1700 psig; (2} The
Narrow Range pressure instrument, RC3A-PT1, is the normally selected SASS instrument to
RC3-PR for RCS pressure control; (3) This output of this SASS channel provides control for,
PZR Heater Control (Low Pressure), Spray Valve control, and the PORV high pressure setpoint;
(4) The effect of this failing low the Pressurizer Heater Banks energize at 2135 psig (SCR Controlled 1, 2
and 3)) and all heater banks (4 and 5) are energized by 2105.

A.

All Pressurizer Heater Banks
energize.

CORRECT: See above

B.

SASS transfers to an
alternate channel.

INCORRECT: Plausible if the examinee does not interpret the RED
and WHITE light indications correctly, and determines that SASS has
actuated. Incorrect because the WHITE light on RC3B-PT1 would be
illuminated.

One channel of ES actuates
on Train 'A’ AND Train 'B'.

INCORRECT: Piausible if the examinee believes this pressure
instrument inputs to ESAS in a way which would actuate one
channel. Incorrect because these Narrow Range instruments only go
as low as 1700 psig, and ESAS actuates on a 1600 psig pressure
signal.

Only SCR Controlled Banks
1, 2, and 3 Pressurizer
Heaters energize.

INCORRECT: Plausible if examinee thinks the instrument input only
effects the SCR Controlled Heater Banks 1, 2, and 3. Incorrect
because the bistable banks (4 and 5) are will also turn on for this
failure.

Proposed Question:

Learning Objective:

Question Source:

Examination Outline Cross-reference:

Proposed References to be provided to applicants during examination:

Bank #

Level RO SRO
Tier # 2

Group # 1

K/A # 010 K6.01
Importance Rating 2.7 3.1

K/A: Pressurizer Pressure Control System: Knowledge of the effect of a loss or malfunction of
the following will have on the PZR PCS: Pressure detection systems

RO Question # 50

Technical Reference(s): TQ-TM-104-624-C001, Rev 4

None

624-GLO-11

Modified Bank #

New
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Question History:  N/A Last NRC Exam:  N/A

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 b.7

55.43
Comments:

KA Match: This question matches the KA because the examinee must know how the controlling
Narrow Range Pressure instrument effects plant control.
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51 ID: 1720498 Points: 1.00
Identify the conditions that promote Poo! Boiler Condenser Cooling Mode (BCM) of Heat Transfer.

The OTSG thermal center remains __ (1)___ the RCP spillover elevation.
RCS liquid level is maintained _ (2)__ the secondary level.

A (1) above
(2) above
B. (1) above
(2) below
C. (1) below
(2) above
D. (1) below
(2) below
Answer: B

L‘\nswer Explanation
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<<Explanation: To answer this question correctly, the examinee must know: (1) OP-TM-EOP-002 basi<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>