NRC Written Exam 02-08-17 FINAL

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 209001 K1.14
Importance Rating 3.7

Knowledge of the physical connections and/or cause- effect relationships between LOW
PRESSURE CORE SPRAY SYSTEM and the following: Reactor vessel

Proposed Question: RO Question # 1
The plant is at rated conditions when the following Core Spray alarm annunciates:
C903L-C7, Injection Header Break Detection

Which of the following Core Spray injection header break locations would result in this
alarm?

Location 1: Inside the vessel shroud
Location 2: Between the reactor vessel wall and the shroud
Location 3:  Inside the drywell but outside the reactor vessel

Locations ...
A. 1 only
B 3 only
C. 1or2
D 20r3

Proposed Answer: D

A. Incorrect: If a CS line breaks inside the shroud, the dPIS low pressure side will
detect reactor pressure inside the shroud as usual. Since the alarm is on a high
DP, the CS sparger fracture inside the shroud will not cause an alarm

B. Incorrect: A break between the reactor vessel wall and the shroud will also cause
the alarm. See “D” below.

C. Incorrect: A break inside the shroud will not cause the alarm. Additionally a break
inside the drywell will cause the alarm.

Page 1



NRC Written Exam 02-08-17 FINAL

Correct: Downstream of the manual isolation valve (6A/B), each core spray
system has an instrument line that is connected to the low pressure side of a
differential pressure switch, located on instrument rack 2207. These switches
(dPIS-1459A/B) provide an alarm on a high DP condition when a core spray line
breaks downstream of the injection line check valve. The high pressure side of
the dPIS is connected to the standby liquid control injection "outer" pipe, which
detects the pressure in the bypass region above the core plate.

If a CS line breaks inside the shroud, the dPIS low pressure side will detect
reactor pressure inside the shroud as usual. The CS sparger fracture inside the
shroud will not cause an alarm and the CS system can perform a flooding function
but its spray will not provide full core spray coverage. The redundant system will
provide 100 percent core spray coverage.

if the CS line breaks outside the core shroud, but inside the reactor vessel, the
pressure on the low side is now the pressure outside the core shroud. There is
an additional pressure drop (about 7.5 psi) across the steam separators and
dryers. If we assume that normal operating sensed dP is -3.0 psid and the low
side pressure is decreased by 7.5 psi, we obtain +4.5 psid. The alarm setpoint is
-2.5 to 0.5 psid, and will therefore cause an alarm in the control room. When a
break outside the reactor vessel but inside the drywell occurs, the pressure on the
low side becomes drywell pressure (about 1.1 psig). Any reactor pressurization
will cause (high-low) to exceed the alarm setpoint. Therefore, a core spray line
break in the drywell will also cause the control room alarm, along with indications
of a break in the drywell

Technical Core Spray Reference Text, page (Attach if not previously
Reference(s) 18 and figure 6 provided)
Proposed Reference to be provided to applicants during None
examination:
Learning Objective:  O-R0O-02-09-02, EO-12 (As available)
Question Source: Bank
Modified Bank (Note changes or attach
parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental X
Knowledge
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 7

55.43

Design, components, and function of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 262001 K1.02
Importance Rating 3.3

Knowledge of the physical connections and/or cause- effect relationships between A.C.
ELECTRICAL DISTRIBUTION and the following: D.C. electrical distribution

Proposed Question: RO Question # 2
The plant is at 100% power when a loss of 125VDC Bus D-17 occurs.
While investigating the DC buss loss, drywell pressure rises to 2.5 psig.

If NO Operator action is taken, what will be the status of 4KV buses A5 and A6 one
minute later?

A A-5 energized by EDG “A”
A-6 de-energized

B. A-5 energized by the Startup Transformer
A-6 energized by EDG “B”

C. A-5 energized by the Startup Transformer
A-6 energized by the Shutdown Transformer

D A-5 energized by the Startup Transformer
A-6 de-energized

Proposed Answer: D

A. Incorrect: A-5 will be energized by the Startup Transformer. Plausible in that
EDG"A” will receive a start signal on high drywell pressure. However the logic
associated with the breakers will preferentially choose the Startup Transformer as
the A-5 supply.

B. Incorrect: Bus A-6 will be de-energized. Plausible if the candidate does not
recognize that EDG “B” starting logic and output breaker control power is also
lost.

C. Incorrect: Bus A-6 will be de-energized. Plausible in that the control power for the

Shutdown Transformer output, breaker 802, is supplied from DC Bus D-6.
However the Shutdown Transformer supply to A-6, breaker 601, is supplied from
D-5.
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D. Correct: Bus D-17 supplies 125 VDC bus D-5. D-5 supplies EDG “B” start logic
and control power to bus A-6 supply breakers. When the reactor scrams on high
drywell pressure and the turbine trips, bus A6 will de-energize. Bus A5 which still
has control power, will fast transfer to the Startup Transformer.

Technical Emergency AC Distribution Ref (Attach if not previously
Reference(s) Text, Figure 1, provided)

PNPS 5.3.12, Attachment 1,

Caution 3.

PNPS 2.2.14, Attachment 5

Proposed Reference to be provided to applicants during None

examination:
Learning Objective:  O-RO-02-01-02 EO 8 (As available)
Question Source: Bank
Modified Bank X See Comments
New
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41

55.43 7
Design, components, and function of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and manual features.

Comments: This modified question is based on a bank question used on the 2014 PNPS
NRC exam as RO question # 50. Added to the stem that drywell pressure rose to 2.5
psig. Modified two distractors to address the EDGs. Utilizing the EDG status as possible
distractors is plausible due to the EDG start signal generated by the high drywell
pressure condition.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 263000 K2.01
Importance Rating 3.1

Knowledge of electrical power supplies to the following: Major D.C. loads

Proposed Question: RO Question # 3

The plant is at full power with both the HPCI and RCIC systems in their normal standby
lineups.

Then a loss of 250V DC Bus D10 occurs.

With the failure of this bus, which one of the following is correct regarding the ability to
operate HPCI and RCIC from the control room?

A.

B.

HPCI System cannot be operated in any mode; RCIC is operable in all modes.

HPCI System can still be operated in the injection mode; RCIC System is
operable in all modes.

HPCI System can still be operated in the injection mode; RCIC System can only
be operated in the injection mode.

HPCI System cannot be operated in any mode; RCIC can only be operated in the
injection mode.

Proposed Answer: D

A.

Incorrect: RCIC cannot be operated in the pressure control mode as HPCI valve,
MO-2301-15, HPCI/RCIC TEST RETURN, is without power.

Incorrect: HPCI cannot be operated in the injection mode because the valves that
need to be opened for injection are without power. Additionally the Aux Oil pump
is without power. Also RCIC cannot be operated in the pressure control mode as
discussed in “D” below.

Incorrect: HPCI cannot be operated in the injection mode because the valves that

need to be opened for injection are without power. Additionally the Aux Oil pump
is without power.
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D. Correct: A loss of D10 will also result in a loss of 250V DC bus, D-9. Multiple
HPCI valves will lose 250V DC motive power with the valves in their normal
standby and closed position. The HPCI Aux oil pump will also be without power.
This will prevent HPCI from being operated in either the Pressure Control Mode or

the injection mode.

RCIC can still be operated in the injection mode as all components needed for
injection are powered from the “A” 125V DC Battery. However to place RCIC in
pressure control mode, HPCI valve, MO-2301-15, HPCI/RCIC TEST RETURN,
must be opened. This valve is closed in the HPCI Standby lineup and is now
without power. Therefore RCIC cannot be placed in pressure control mode from

the control.
Technical 5.3.30 LOSS OF 250V DC
Reference(s) POWER BUS D10, Attachment 1

Proposed Reference to be provided to applicants during
examination:

Learning Objective: ~ O-RO-02-09-03, HPCI, EO-15m

Question Source: Bank X
Modified Bank

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

(Attach if not previously
provided)

None

(As available)

(Note changes or attach
parent)

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43

7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 215005 K2.02
Importance Rating 2.6

Knowledge of electrical power supplies to the following: APRM channels
Proposed Question: RO Question # 4

Which one of the following is correct regarding the power supply to the following APRM
components?

e APRM instrument drawers
e APRM recorders on C905

Instrument drawers Recorders
A Y-1 Instrument Bus Y-2 Vital Bus
B. RPS Power Y-2 Vital Bus
C. Y-2 Vital Bus RPS Power
D RPS Power Y-1 Instrument Bus

Proposed Answer: B

A. Incorrect: RPS buses supply the APRM drawers.

B. Correct: 120 VAC from the RPS buses supply the APRM drawers. Y-2 powers
the recorders on C905.

C. Incorrect: RPS buses supply the APRM drawers. Y-2 powers the recorders on
C905.

D. Incorrect: Y-2 powers the recorders on C905.

Technical 0O-R0O-02-07-04, slide 49 (Attach if not previously

Reference(s) provided)

Proposed Reference to be provided to applicants during None
examination:

Learning Objective:  O-RO-02-07-04, APRM, EO-6 (As available)

Question Source: Bank
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Modified Bank (Note changes or attach
parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental X
Knowledge

Comprehension or Analysis
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 206000 K3.02
Importance Rating 3.8

Knowledge of the effect that a loss or malfunction of the HIGH PRESSURE COOLANT
INJECTION SYSTEM will have on following: Reactor pressure control: BWR-2,3,4

Proposed Question: RO Question # 5

Following a loss of offsite power and reactor scram, HPCI is placed in pressure control
mode in order to conduct a plant cooldown.

During the cooldown, the following alarm is received: HPCI INVERTER FAILURE,
C903C-A4. The alarm does not reset.

Which one of the following is correct regarding:
(1) The response of RPV pressure to this malfunction AND
(2) An action that should be taken to re-establish control of the cooldown?
A (1) Pressure will increase.
(2) Place HPCI controller in MANUAL and re-establish the cooldown by manually
increasing HPCI flow.
B. (1) Pressure will increase.
(2) Secure HPCI and shift pressure control to the SRVs. Placing HPCI in manual
will NOT be effective.
C. (1) Pressure will decrease at a faster rate.
(2) Place HPCI controller in MANUAL and re-establish control of the cooldown by
manually decreasing HPCI flow.
D (1) Pressure will decrease at a faster rate.

(2) Secure HPCI and shift pressure control to the SRVs. Placing HPCI in manual
will NOT be effective.

Proposed Answer: B

A. Incorrect: The inverter failure will result in a loss of power to the HPCI flow
controlling causing HPCI flow to lower to minimum. Because the controller has
lost power, placing the controller in manual will not be effective.
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B. Correct: The inverter failure will result in a loss of power to the HPCI flow
controlling causing HPCI flow to lower to minimum. This will result in less steam
demand and pressure to increase. Placing HPCI in manual will not be effective
due to the loss of power to the controlier and another means of pressure control
must be established.

C. Incorrect: Pressure will begin to increase due to the reduction in steam demand.
Plausible if the operator believes flow will fail to maximum when the inverter fails.
Since the controller has lost power, placing the controller in manual will not be

effective.
D. Incorrect: Pressure will begin to increase due to the reduction in steam demand.
Technical PNPS 2.2.21, section 4.3, page 11 (Attach if not previously
Reference(s) provided)

Proposed Retference to be provided to applicants during None
examination:

Learning Objective:  O-RO-02-09-03, HPCI, 15i (As availabie)
Question Source: Bank

Modified Bank (Note changes or attach

parent)

New X
Question History: Last NRC N/A

Exam:
Question Cognitive Level: Memory or Fundamental

Knowledge

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

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

Comments:
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Examination Qutline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 261000 K3.06
Importance Rating 3.0

Knowledge of the effect that a loss or malfunction of the STANDBY GAS TREATMENT
SYSTEM will have on following: Primary containment oxygen content: Mark-1&l!

Proposed Question: RO Question # 6

The plant is starting up. Plant conditions are as follows:

e Drywell inerting is in progress

o Standby Gas Treatment (SBGT) train “A” is in service
¢ Oxygen concentration is at 10% and lowering slowly

Then, the heater for SBGT “A” fails (current flow through the heater falis to zero)

If NO operator action is taken, which one of the following is correct regarding the Oxygen
concentration?

Oxygen concentration will ...

A. lower UNTIL Drywell pressure rises to 1.76 psig and then remain constant.
B. lower and continue to lower because SBGT “B” will auto start maintaining flow.
C. lower and continue to lower because the heater loss will have no impact following

the manual SBGT start.

D stop lowering immediately and remain constant because SBGT “A” fan will trip
and SBGT train “B” will not start.

Proposed Answer. A

A. Correct: The loss of the heater will cause SBGT “A” fan to trip. SBGT fan “B” will
not auto start as the low flow start of the standby train is only functional following
an auto initiation of SBGT. N2 will continue to flow to the drywell causing O2
concentration to lower. When drywell pressure rises to 1.76 psig, PCV 5030B will
close terminating the N2 flow to the drywell.

B. Incorrect: SBGT fan “B” will not auto start as the low flow start of the standby
train is only functional following an auto initiation of SBGT.

C. Incorrect: The loss of the heater will cause the fan to trip regardless of the start
mechanism (manual or auto).
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D. Incorrect: O2 concentration will continue to lower as N2 is still flowing to the
drywell. This will continue until the N2 supply is terminated by PCV 5030B closes
on high drywell pressure.

Technical PNPS 2.2.70, Attachment 8 for Inerting (Attach if not
Reference(s) lineup previously provided)
PCAC Ref Text, page 12 for discussion of

PCV-50308

SBGT Ref Text, page 15 for discussion of
SBGT auto start

Proposed Reference to be provided to applicants during None
examination:
Learning Objective:  O-R0O-02-08-02, PCAC, EO-23e (As available)
Question Source: Bank
Modified Bank (Note changes or
attach parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 7
55.43

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 215004 K4.04
Importance Rating 2.8

Knowledge of SOURCE RANGE MONITOR (SRM) SYSTEM design feature(s) and/or
interlocks which provide for the following: Changing detector position

Proposed Question: RO Question # 7

The plant is at rated conditions when a sustained loss of 120VAC Instrument Bus Y-1
occurs. A manual scram is then inserted.

Which one of the following is correct regarding the ability to insert the Source Range
Monitor detectors? Do not consider any future actions taken inside the drywell.

A. The detectors cannot be inserted from ANY location because the drive motors are
de-energized.

B. The detectors cannot be inserted from ANY location because the drive relays are
de-energized.

C. The detectors can ONLY be inserted by actuating the drive relays at a local panel
in the Reactor Building.

D The detectors can ONLY be inserted by actuating the drive relays at a local panel
in the Cable Spreading Room.

Proposed Answer: C

A. Incorrect: The drive motors are powered from 17L. However the control circuit and
relays that actuate the drive motors are powered from Y-1.

B. Incorrect: The drive relays can be actuated from a local panel in the reactor
building.

C. Correct: The loss of Y-1 disables SRM detector drive relay control. However
capability is provided to manually actually the drive relays from local panel C2214
located in the Reactor Building 23 foot elevation. This action is directed by PNPS
5.3.7.

D. Incorrect: The relay cabinet is not in the Cable Spreading Room but in the
Reactor Building.

Technical PNPS 5.3.7, page 8 item [5], (Attach if not previously
Reference(s) Attachment 2, item [5] provided)
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Proposed Reference to be provided to applicants during None
examination:

Learning Objective:  0O-R0O-02-07-01, SRM, EO-20B (As available)

Question Source: Bank
Modified Bank (Note changes or attach
parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental X
Knowledge
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 217000 K4.06
Importance Rating 3.5

Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) design
feature(s) and/or interlocks which provide for the following: Manual initiation

Proposed Question: RO Question # 8

Following a scram RCIC is operating in pressure control mode. The RCIC flow controller
is in AUTO and set to control flow at 350 gpm.

if the RCIC System Injection Mode pushbutton is depressed, which one of the following
correctly describes CHANGES in the system alignment and flow?

A.

MO-1301-49, RCIC PUMP DISCHARGE INJECTION VALVE #2, will open.
RCIC flow will increase to 400 GPM.

MO-1301-49, RCIC PUMP DISCHARGE INJECTION VALVE #2, will open.
MO-1301-53, RCIC FULL FLOW TEST VALVE will close.

MO-1301-48, RCIC PUMP DISCHARGE INJECTION VALVE #1, will open.
MO-1301-49, RCIC PUMP DISCHARGE INJECTION VALVE #2, will open.

MO-1301-48, RCIC PUMP DISCHARGE INJECTION VALVE #1, will open.
MO-1301-49, RCIC PUMP DISCHARGE INJECTION VALVE #2, will open.
MO-1301-53, RCIC FULL FLOW TEST VALVE will close.

Proposed Answer:. B

Incorrect: The 53 valve will close. RCIC flow will not change because the
controller is in AUTO. Plausible in that 400 gpm is rated flow.

Correct: The 49 valve will open and the 53 valve will close to divert all pump
discharge to the RPV.

Incorrect: The 48 valve will not change position. The 48 valve is normally open
and must be open for RCIC to be in pressure control mode (return line to CST is
downstream of the 48 valve). Additionally, the 53 valve will close to divert all
pump discharge to the RPV.

Incorrect: The 48 valve will not change position. The 48 valve is normally open
and must be open for RCIC to be in pressure control mode.
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Technical RCIC Ref Text Fig 1 (for normal (Attach if not previously
Reference(s) position of RCIC 48 valve and provided)

location)

PNPS 2.2.22 page 9 and section

4.3, item [3]

Proposed Reference to be provided to applicants during None
examination:

Learning Objective:  O-RO-02-09-04, EOs-6i & 9 (As available)
Question Source: Bank

Maodified Bank (Note changes or attach

parent)

New X
Question History: Last NRC N/A

Exam:
Question Cognitive Level: Memory or Fundamental X

Knowledge

Comprehension or Analysis
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 212000 K5.02
Importance Rating 3.3

Knowledge of the operational implications of the following concepts as they apply to
REACTOR PROTECTION SYSTEM : Specific logic arrangements

Proposed Question: RO Question # 9

The reactor is operating at 100% power. The following indications are noted on the 905
Panel:

Note: Grey shading indicates the light is illuminated.

TRAIN A SCRAM/MSIV TRIP LOGIC TRAIN B SCRAM/MSIV TRIP LOGIC
1 2 3 4 MSIV 1 2 3 4 MSIV
INBD OouTBD

O

The cause is NOT a bad light bulb.

IFAPRM ___ (1) ___ (Channel “D” / Channel “E”) were to fail upscale, ___ (2) ____ (One-
half / One-quarter) of the control rods would scram.

A (1) Channel “D”
(2) One-half

B. (1) Channel “D”
(2) One-quarter

C. (1) Channel “E”
(2) One-half

D (1) Channel “E”
(2) One-quarter

Proposed Answer: D

A Incorrect. APRM Channel “D” inputs into RPS “B”. The B scram pilot solenoid
valves for the GP3 rods are already de-energized. No rods would scram.

B. Incorrect. APRM Channel “D” inputs into RPS “B”. The B scram pilot solenoid
valves for the GP3 rods are already de-energized. No rods would scram.
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C. Incorrect. One-quarter of the rods would insert.

D. Correct: APRM Channel “E” inputs into RPS “A”. ANY A side RPS trip will de-
eenergize the A scram pilot solenoid valves for all four Groups of rods. Since the B
solenoids for Group 3 rods are already de-energized, the Group 3 rods will scram.
Each group comprises approximately 1/4 of the rods

Technical RPS Ref Text, figures 4 and 12 (Attach if not previously
Reference(s) provided)

Proposed Reference to be provided to applicants during None

examination:
Learning Objective:  O-R0O-02-07-07, EO-03j (As available)
Question Source: Bank WTSI 12611 Editorial Changes
Modified Bank
New
Question History: Last NRC 2009 Hope Creek
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 211000 K5.06
Importance Rating 3.0

Knowledge of the operational implications of the following concepts as they apply to
STANDBY LIQUID CONTROL SYSTEM : Tank level measurement

Proposed Question: RO Question # 10

The bubbler tube used to measure the level in the Standby Liquid Storage Tank
becomes completely clogged.

Regarding the above, complete the following two statements:
(1) The level indication in the control room will indicate ...
AND
(2) Local tank level indicator LI-1156 ...

A 1) upscale.
2) CAN be utilized to determine tank level.

B. 1) upscale.
2) CANNOT be utilized and an alternate means of determining tank level must
be established.

C. 1) downscale.
2) CAN be utilized to determine tank level.

D 1) downscale.

2) CANNOT be utilized and an alternate means of determining tank level must
be established.

Proposed Answer: B

A. Incorrect: Local indication is not available using LI-1156. LI-1156 uses the same
bubbler level detector (see “B”) and level transmitter as the control room indicator
and will also fail upscale.
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B. Correct: A bubbler type level detector uses supplied air pressure and a dip tube
to determine level of fluid in a tank. An airline is submerged in the tank. The end
of the tube is open. Air at low pressure is constantly fed through the tube and
bubbles out of the end. The back pressure of the liquid height is read at a
pressure transmitter.

With the tube completely plugged, air pressure will rise to the pressure of the air
supply. This will be the equivalent of a high back pressure from the level in the
tank and level indication will fail high.

Local level indicator LI-1156 is also unavailable for tank level measurement as it
uses the same bubbler level detector and level transmitter as the control room
indicator. Alternate means must be utilized to determine level.

C. Incorrect: The level indication will fail high. Plausible if the operator does not
understand how a bubbler works. Additionally, local indication is not available
using LI-1156. LI-1156 uses the same bubbler level detector and level transmitter
as the control room indicator.

D. Incorrect - The level indication will fail high.
Technical SBLC Reference text, Figure 1 (Attach if not previously
Reference(s) P& ID M249 provided)
Proposed Reference to be provided to applicants during None
examination:
Learning Objective:  O-R0O-02-06-06, EO-23b (As available)
Question Source: Bank
Modified Bank (Note changes or attach
parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 262002 K6.01
Importance Rating 2.7

Knowledge of the effect that a loss or malfunction of the following will have on the
UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) : A.C. electrical power

Proposed Question: RO Question # 11
PNPS is at rated conditions when the following indications are received:

Alarm Y-2 AUTOMATIC TRANSFER (C3RC-A2) annunciates
Alarm Y-1/Y-2 BACKUP POWER SUPPLY TRIP (C3RC-C1) annunciates

Vital AC Bus, Y-2 is ...

A De-energized

B Energized by B-15

C. Energized by the MG set, powered from B-6
D

Energized by the MG set, powered from D-10
Proposed Answer: A

A. Correct — Annunciator C3RC-A2 annunciates when Bus Y2 auto-transfers,
annunciator C3RC-C1 annunciates when Breaker 52-1514 is open. ASCO
Transfer Switch 83-4 is an automatic dead-bus transfer switch with manual reset.
It is used to connect Panel Y2 either to its preferred or normal supply (MG set) or
to its emergency or alternate supply (480 VAC power center B15). The ASCO
Transfer Switch operates automatically to switch Y2 over into the alternate source
of 480V power center Breaker 52-1514. The annunciators indicate that the
transfer was attempted but the backup supply breaker has tripped.

B. Incorrect — The annunciator indicate that the transfer was attempted but the
backup supply breaker is open.

C. Incorrect — Annunciator C3RC-A2 annunciates when Bus Y2 auto-transfers from
the MG Set.

D. incorrect — Annunciator C3RC-A2 annunciates when Bus Y2 auto-transfers from
the MG Set.

Technical ARP-C3RC, A-2, C-1 (Attach if not previously

Reference(s) 2.2.16, Sect 4.1 [2], pg 8 provided)
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Proposed Reference to be provided to applicants during None
examination:

Learning Objective:  O-RO-02-01-07, EO-5b (As available)
Question Source: Bank X PNPS LOR Bank
Modified Bank (Note changes or attach
parent)
New
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge

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

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 215003 K6.02
Importance Rating 3.6

Knowledge of the effect that a loss or malfunction of the following will have on the
INTERMEDIATE RANGE MONITOR (IRM) SYSTEM : 24/48 volt D.C. power: Plant-
Specific

Proposed Question: RO Question # 12

The plant is starting up following a forced outage. Plant conditions are as follows:

¢ Reactor Mode Switch is in STARTUP, about to be transferred to RUN
¢ Reactor power is 6% on all APRMs
e Al IRMs are on Range 9

Then, 24 VDC Panel D-26 is lost.

Which one of the following is correct regarding the effect of the power loss?

A IRM Downscale alarm Only

B IRM Downscale alarm and Rod Block Only
C. RPS “A” Half scram AND Rod Block
D

RPS “B” Half Scram AND Rod Block
Proposed Answer: D

A. Incorrect: INOP trips are generated on all “B” side IRMs. This will cause a rod
block and half scram. Plausible in that the IRM trips are normally bypassed at
high power (3%). However the mode switch must also be in Run for the bypass
to occur. With all APRMs reading 6%, the operator may conclude that the INOP
trip (and downscale rod block) is bypassed.

B. Incorrect: INOP trips are generated on all “B” side IRMs. This will cause a rod
block and half scram. Plausible in that the loss of power will cause the IRMs to
fail downscale.

C. Incorrect: A half scram is generated on RPS “B”. Plausible if the operator
confuses the IRMs that D-26 supplies.
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D. Correct: D-26 supplies 24 VDC to IRMs B, D, F, and H. These IRMs input into
RPS “B”. When D-26 is lost an INOP trip is generated on all of these IRMs. This
in turn will cause a half scram and rod block. The INOP trips are not bypassed
until the companion APRMs are > 3% and the mode switch is in Run.

Technical PNPS 2.2.25, section 4.4 (Attach if not previously
Reference(s) provided)

Proposed Reference to be provided to applicants during None
examination:

Learning Objective: ~ O-RO-02-07-02, IRM LP, EO-4 (As available)
and EO-10

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

Question History: Last NRC N/A
Exam:

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

10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 259002 A1.01
Importance Rating 3.8

Ability to predict and/or monitor changes in parameters associated with operating the
REACTOR WATER LEVEL CONTROL SYSTEM controls including: Reactor water level

Proposed Question: RO Question # 13
A plant startup is in progress. Additional information is as follows:

o At 10% power the Feedwater Level Control (FWLC) was
placed in Master Auto using Feedwater Control Valve “A”
IAW PNPS 2.2.82, REACTOR VESSEL WATER LEVEL
CONTROL SYSTEM

e FWLC is in Single Element Control

Power is now 30%.

e The current indications on the “A” FLOW Control VALVE
Controller, FIC-840-19A, are shown on the picture to the
right.

+ NO operator actions have been taken regarding the FWLC
control system during the power ascension,

Which one of the following would be correct regarding the
response of reactor water level if:

The Lever Switch on the controller was moved DIRECTLY from
the AUTO position to the MAN position?

Reactor water level would ....

A Increase

B Decrease

C. Remain the same

D Cannot be predicted

Proposed Answer: B
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Incorrect: Water level would decrease not increase. Plausible because the output
meter of the controller is higher than the upper meter. However, unlike the
previous FWLC controllers, the upper meter in AUTO is not the signal from the
Master controller. The top meter only indicates deviation between Auto and
Manual when the controller is placed in the BAL-AUTO or BAL-MAN positions. In
Auto or Manual the deviation meter is “centered” at the zero position.

Correct: Water level would decrease. The controlier was piaced in auto at 10%
power. The procedure first opens the valve in manual and then places the
controller in auto when level stabilizes.

Since the manual setting is set to control at 12% power, the valve will close to this
position if the controller is placed in manual. Water level will therefore decrease.

Incorrect: Water level would decrease. Plausible if the operator believes that the
deviation meter, the upper meter, indicates the current deviation between the
manual setting and the auto setting. This is only true if the controller is in the BAL-
AUTO or BAL-MAN positions. Other PNPS controllers are self-balancing and the
controller is shifted from Auto to Manual without balancing (RBCCW and TBCCW
controllers).

Incorrect: Water level would decrease. Plausible because the deviation meter
(top meter) only indicates deviation when the controller is placed in the BAL-AUTO
or BAL-MAN positions. If the operator focuses on this fact, the operator will
conclude that the response of the valve cannot be predicted. However power was
raised from 10% to 30% so the manual setting is less than the current auto setting
and the valve will close.

Technical PNPS 2.2.82, page 7
Reference(s)

Proposed Reference to be provided to applicants during
examination:

Learning Objective: 0-R0O-02-04-10, FWLC, EO-13

Question Source: Bank
Modified Bank

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

Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43
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Secondary coolant and auxiliary systems that affect the facility.

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 264000 A1.01
Importance Rating 3.0

Ability to predict and/or monitor changes in parameters associated with operating the
EMERGENCY GENERATORS (DIESEL/JET) controls including: Lube oil temperature

Proposed Question: RO Question # 14
The Emergency Diesels automatically started following a loss of off-site power.

A malfunction associated with the EDG “A” lube oil cooler results in rising lube oil
temperature.

Lube oil temperature will rise until ...

A engine failure occurs.

B. the diesel generator locks out.

C. the diesel shutdown relay trips on high lube oil temperature.
D

the diesel shutdown relay trips on high uppermost bearing temperature
Proposed Answer: A

A. Correct: Although there is a trip on high Lube Oil temperature this trip is
bypassed during an automatic start. Following an emergency start all trips are
bypassed except overspeed, DG Lockout, and emergency manual shutdowns.
The DG lockout is only activated by overcurrent or high differential current.

B. Incorrect: Following an emergency start the lube oil high temperature trip is
bypassed. Plausible in that the lockout still functions during an emergency start
but the lockout is only activated by overcurrent or high differential current.

C. Incorrect: Following an emergency start all trips are bypassed except overspeed,
DG Lockout, and emergency manual shutdowns.

D. Incorrect: Following an emergency start all trips are bypassed except overspeed
and DG Lockout. Plausible in that although there is not uppermost bearing high
temperature trip, the low pressure trip is measured at this point.

Technical PNPS 2.2.8, section 4.4, section (Attach if not previously
Reference(s) 7.4 provided)
ARP C3L-A1
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Proposed Reference to be provided to applicants during None
examination:

Learning Objective:  O-RO-02-09-06, EO-22 (As available)

Question Source: Bank WTSI 13012 Modified for Pilgrim
Modified Bank (Note changes or attach

parent)

New

Question History: Last NRC 2010 Nine Mile Point 2
Exam:

Question Cogpnitive Level: Memory or Fundamental X

Knowledge

Comprehension or Analysis
10 CFR Part 55 Content: 55.41 7

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

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 239002 A2.05
Importance Rating 3.2

Ability to (a) predict the impacts of the following on the RELIEF/SAFETY VALVES ; and
(b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations: Low reactor pressure

Proposed Question: RO Question # 15

Following a high drywell pressure condition, Emergency Depressurization is performed
in accordance with EOP-17. All four Safety Relief Valves were placed in the OPEN
position.

Current plant status is:

The Red OPEN light above each SRV control switch is ON
Reactor pressure is now 30 psig and rising slowly

Drywell pressure is 3.1 psig and lowering slowly

Core Spray is maintaining RPV level between +12 and +45 inches

Which one of the following is correct regarding the:
(1) Status of the SRVs and

(2) The required action, if any, to control reactor pressure?

A. (1) The SRVs are OPEN
(2) Leave the SRV control switches in OPEN.

B. (1) The SRVs are OPEN
(2) Return the SRV control switches to AUTO and place Shutdown Cooling in
service.

C. (1) The SRVs are CLOSED
(2) Return the SRV control switches to AUTO and place Shutdown Cooling in
service.

D (1) The SRVs are CLOSED
(2) Leave the SRV control switches in OPEN.

Proposed Answer: D
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Incorrect: The SRVs are closed not open. Plausible in that the red light open lights
are illuminated. The red indicating light above each SRV switch only indicates
that the SRV solenoid valve is energized which would occur when the switch is
placed in the open position to perform the ED.

Incorrect: The SRVs are closed not open. Additionally, Shutdown cooling cannot
be placed in service because drywell pressure is over 2.2 psig. Plausible in that
EOP-01 would direct this action if shutdown cooling could be placed in service.

Incorrect: Shutdown cooling cannot be placed in service because drywell
pressure is over 2.2 psig.

Correct. RPV pressure is used to overcome the main valve preload spring tension
(set at ~ 50 psig) which in turn opens the SRV when operating in the manual
mode. The valve will physically close when RPV pressure is less than the preload
spring tension. The question stem provides a condition where all SRVs have been
manually opened for ED. When RPV pressure lowers to where there is < 50 psid
between the RPV and Torus, the SRVs closed.

The red indicating light above each SRV switch only indicates that the SRV
solenoid valve is energized which would occur when the switch is placed in the
open position to perform the ED.

Once pressure control is shifted to the SRVs for an ED, the SRVs remain in
control until the EOPs are exited. The SRVs will reopen if pressure rises to 50 psi
above torus pressure. As further stated in 5.3.35.2, once the SRV control
switches are placed in the "OPEN" position for Emergency RPV Depressurization,
they shall remain in the "OPEN" position until the EOPs are exited.

Technical EOP-17 (Attach if not previously
Reference(s) 5.3.35.2, section 4.3, item [5] provided)
Proposed Reference to be provided to applicants during None
examination:
Learning Objective:  O-RO-03-04-09, EO-3 (As available)
Question Source: Bank 15754 Modified for Pilgrim
Modified Bank (Note changes or attach
parent)
New
Question History: Last NRC 201 Oyster Creek
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 10
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55.43
Administrative, normal, abnormal, and emergency operating procedures for the facility.

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 300000 A2.01
Importance Rating 29

Ability to (a) predict the impacts of the following on the INSTRUMENT AIR SYSTEM
and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal operation: Air dryer and filter malfunctions
Proposed Question: RO Question # 16

The plant is at rated conditions with the instrument air system configured as follows:

e Instrument Air Dryer X-160 is in service.
o Air Dryer X-105 is available but not in service.

Then, a failure with the on-line drying tower of X-160 causes desiccant to carry over to
the X-160 after filter. Air pressure downstream of the Air Dryers begins to lower.

Assuming air header pressure lowers to 83 psig, which one of the following is correct
regarding:

(1) any automatic action AND
(2) actions required to restore instrument air dryer operation?
A. (1) Standby air dryer train X-105 isolation valves open.
(2) Manually isolate the X-160 air dryer train.
B. (1) Standby air dryer train X-105 isolation valves open.
(2) Verify X-160 isolation valves automatically close when X-105 isolation valves
open and pressure recovers.
C. (1) AO-4310, Instrument Air Dryer Bypass Valve, opens.
(2) Manually isolate the X-160 after filter and place X-105 dryer in service.
Manually Close AO-4310.
D (1) AO-4310, Instrument Air Dryer Bypass Valve, opens
(2) Manually isolate the X-160 after filter and place X-105 dryer in service.

Verify AO-4310 automatically closes when differential pressure across the
X-160 train lowers.

Proposed Answer: C

A Incorrect: Dryer trains do not automatically shift. Plausible in that the towers
within the train do shift under certain conditions.
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B. Incorrect: Dryer trains do not automatically shift.

C. Correct: Normally closed AO-4310 opens at 84 psig and lowering to bypass the
dryer trains in order to recover pressure. 1AW with PNPS 5.3.8, the X-160 filter
must be removed from service after verifying AO-4310 open. Then the X-105
dryer must be placed in service and AO-4310 manually closed to route instrument

air through the dryer.
D. Incorrect: AO-4310 does not automatically re-close.
Technical PNPS 5.3.8 section 2.0, (Attach if not previously
Reference(s) Subsequent actions [10] and [20]  provided)
Proposed Reference to be provided to applicants during None
examination:
Learning Objective:  O-NL-03-09-01, EO-10j (As available)
Question Source: Bank
Modified Bank (Note changes or attach
parent)
New X
Question History: Last NRC N/A
Exam:
Question Cognitive Level: Memory or Fundamental
Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 4

55.43
Secondary coolant and auxiliary systems that affect the facility.

Comments:
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
Topic and K/A # 205000 A3.01
Importance Rating 3.2

Ability to monitor automatic operations of the SHUTDOWN COOLING SYSTEM (RHR
SHUTDOWN COOLING MODE) including: Valve operation

Proposed Question: RO Question # 17
Given the following:
e The plantis in cold shutdown .
“A” RHR pump is running in Shutdown Cooling (SDC) Mode.
e RPV Levelis +35 inches

Then the following occur:

o All off-site power is lost and ALL 4160 VAC buses de-energize
e Both EDGs start and repower A5 and A6
o RPV level rises to +40 inches and stabilizes

Which one of the following correctly describes the status of the Shutdown Cooling
Lineup two (2) minutes later?

MO-1001-50 and 47, SDC Inboard MO-1001-29A, LPCI Injection Viv #1
and Qutboard Isol Vivs,

A. Open Open
B. Closed Open
C. Open Closed
D Closed Closed

Proposed Answer: D

A. Incorrect - All three valves close when the logic is de-energized. Plausible that no
valves go closed because the Group 3 logic relaying is powered from DC and
never loses power. But because the low water level (and other) sensors are de-
energized, the DC powered logic thinks level is low and isolates.

B. Incorrect<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>