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INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1121 Rev: 2 Rev Date: 6/8/17 Source: Modified Originator: Cork

TUOI: A1LP-RO-NNI Objective: 4 Point Value: 1
Section: 4.2 Type: Generic APEs
System Number: 008 System Title: Pressurizer Vapor Space Accident

Description: Ability to operate and / or monitor the following as they apply to the Pressurizer Vapor Space
Accident:
Control of PZR level

K/A Number: AA1.06 CFR Reference: 41.7/45.5/ 45.6

Tier: 1 RO Imp: 3.6 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.6 SRO Select: No Taxonomy: H
Question: RO: | 1 SRO: |

Given:

*Unit 1 100% power

A leak occurs on the upper tap of the controlling Pressurizer level transmitter sensing line, causing a PZR
steam space leak.

Initially, actual PZR level will and RCS makeup flow will

A. Decrease, Decrease
B. Decrease, Increase
C. Increase, Decrease

D. Increase, Increase

Answer:

C. Increase, Decrease

Notes:

"C" is correct since a steam space leak will cause actual level to rise. A leak on the upper tap will cause the
differential pressure to decrease on the Pressurizer (PZR) level transmitter. The PZR level transmitter is
reverse acting so a lowering DP will cause indicated level to rise. Since indicated level is rising RCS makeup
flow will drop as indicated level rises above setpoint.

"A" is incorrect but plausible since the RCS makeup flow trend given is correct. However, actual PZR level
will rise with a steam space leak, not drop.

"B" is incorrect, a steam space leak will cause actual level to rise. This answer (drop, rise) has trends which
work together if applicant believe the loss of inventory (steam space leak) will cause indicated level to drop
and makeup flow will rise to counteract.

"D" is incorrect but plausible since actual level trend is correct but makeup flow trend is wrong.

This is a modified version of QID 371. Added unit condition of 100% power and changed "actual PZR level"
to "RCS makeup flow". This made "C" the correct answer (vs. D in 371).

This question matches the K/A since it involves a vapor space accident (upper PZR level transmitter tap) and
evaluates applicant's knowledge on how the PZR level control system works in response to the steam leak.

References:

1304.022, Unit 1 Pressurizer Level & Temperature Channel Calibration
STM 1-69, Non-Nuclear Instrumentation System

History:



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

Modified QID 371 for 2017 re-exam.

Rev.1, 5/18/17

Replaced Drop, Rise with Decrease, Increase.

Added "the controlling" in the description of the leak, and "initially" at beginning of stem.
Rev. 2, 6/8/17

Corrected typo.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0368 Rev: 4 Rev Date: 5/18/17  Source: Bank Originator: Cork
TUOI: Al1LP-RO-EOP02 Objective: 8 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 009 System Title: Small Break LOCA

Description: Knowledge of the interrelations between the small break LOCA and the following: S/Gs

K/A Number: EK2.03 CFR Reference: 41.7 /1 45.7

Tier: 1 RO Imp: 3.0 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.3 SRO Select: No Taxonomy: H
Question: RO: | 2 SRO: |

Given:

* Reactor tripped from 100% power due to low RCS pressure

The following conditions have existed for three (3) minutes:

* CETs 590 °F and rising

* RCS pressure 1700 psig and lowering

* RCPs are running

Which of the following operator actions are required to be performed?
A. Trip all running RCPs

B. Go to Overheating (1202.004)

C. Verify EFW flow 320 gpm to each SG

D. Verify Reflux Boiling setpoint selected on both EFIC trains

Answer:

D. Verify Reflux Boiling setpoint selected on both EFIC trains

Notes:

"D" is correct, Core Exit Thermocouple (CET) indication and RCS pressure condition show a loss of
subcooling margin. With subcooling margin lost, the Reflux Boiling setpoint is required to be selected per RT-
5, Verify Proper EFW Actuation and Control.

"A" is incorrect, plausible since this action would be taken on a loss of subcooling margin but only if less than
2 minutes had expired. Question condition says three minutes have gone by making this choice incorrect.

"B" is incorrect, plausible since this is an entry condition for the Overheating EOP but a loss of subcooling
margin exists which has a higher priority than Overheating (1015.043, ANO-1 EOP/AOP User Guide, p. 13).

"C" is incorrect, plausible since (per RT-5) EFW flow is verified to both SGs but the flow value given is less
than the required minimum flow rate of greater than or equal to 340 gpm when EFW flow is determined to be
less than adequate.

Added "due to low RCS pressure" in first sentence, changed "RCS temperatures” to "CETs", and revised stem
to be current with question development philosophy. Shuffled answer choices so they are short to long.

This matches the K/A since condtions are given for a SBLOCA and the applicant is required to know a related
action for the SGs (Reflux Boiling Setpoint selected) due to the loss of SCM from the SBLOCA.

References:

1202.012, Repetitive Tasks, RT-5, Verify Proper EFW Actuation and Control

History:



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

Direct from regular exambank QID 3030.

Selected for use in 2002 SRO exam.

Modified for use in 2005 RO exam, replacement question. EK1.01

Selected for use in 2017 Re-take exam.

Rev. 3

1. Changed Distractor C based on NRC comment

Rev. 4, 5/18/17

Changed Distractor C back to original version since it was also a correct answer.
Editorial changes.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0491 Rev: 3 Rev Date: 5/18/17  Source: Bank Originator: Pullin
TUOI: Al1LP-RO-EOP10 Objective: 6 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 011 System Title: Large Break LOCA

Description: Ability to determine or interpret the following as they apply to a Large Break LOCA: Conditions
for throttling or stopping HPI.

K/A Number: EA2.11 CFR Reference: 41.10/ 43.5/ 45.13

Tier: 1 RO Imp: 3.9 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.3 SRO Select: No Taxonomy: H
Question: RO: | 3 SRO: |

Given:

* Large break LOCA occurred

* ESAS actuated

* A3 bus locked out

* RCS pressure 50 psig and stable
* BWST level 12 ft. and lowering
* LPI flow 3150 gpm

* HPI total flow 275 gpm

Which of the following actions are required per ESAS (1202.010) for these conditions?

A. Secure P-36B HPI pump
B. Raise HPI flow on P-36B HPI pump
C. Swap to RB sump recirculation using Attachment 1

D. Open Decay Heat supply to Makeup Pump suction CV-1277

Answer:

A. Secure P-36B HPI pump

Notes:
"A" is correct, the HPI pump can be secured since LPI flow is greater than 3050 gpm with only one LPI pump
(A3 bus is locked out so "A" LPI pump cannot run) per step 14 of 1202.010.

"B" is incorrect, this action would be taken if LPI flow was inadequate (<3050 gpm), but LPI flow is adequate.

"C" is incorrect but plausible since for a large break LOCA BWST level would be dropping but transfer to RB
recirculation is not performed until BWST level is less than 6 ft. and BWST level is 12 ft.

"D" is incorrect, plausible if LPI flow was inadequate (or RCS pressure was higer than LPI discharge pressure)
and thus HPI pump operation was to continue via "piggyback” mode following transfer to RB sump suction, but
LPI flow is adequate.

This matches the K/A since condtions are given for a large break LOCA and LPI flow is greater than the value
required to allow for stopping HPI.

References:

1202.010, ESAS

History:

New Question on 2013 RO Exam EK2.02
Selected for 2017 RO Re-exam
Rev. 1: added condition of RCS pressure at 50 psig and BWST level of 12 ft. Replaced "C" distractor since



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

validators thought it was not plausible. Added component numbers.

Rev. 2

1. Re-ordered answers from shortest to longest and deleted "B" from the stem in front of the flows for LPI and
HPI.

Rev. 3, 5/18/17

Deleted "and cannot be reenergized" from 3rd bullet.

Deleted "LPI/HPI flow rates are as follows:" and moved bullets up.

Changed LOD to 3.

Editorial changes.

Deleted "pump" from last bullet.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0396 Rev: 3 Rev Date: 5/18/17  Source: Bank Originator: S.Pullin
TUOI: Al1LP-RO-ICS Objective: 4 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 015 System Title: Reactor Coolant Pump (RCP) Malfunctions

Description: Knowledge of the operational implications of the following concepts as they apply to Reactor
Coolant Pump Malfunctions (Loss of RC Flow): Consequences of an RCPS failure

K/A Number: AK1.02 CFR Reference: 41.8/41.10/ 45.3

Tier: 1 RO Imp: 3.7 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.1 SRO Select: No Taxonomy: H
Question: RO: | 4 SRO: |

Given:

* 70% power
Subsequently, following indications observed:

* "A" MFW flow 4.7 x E6 Ibm/hr
* "B" MFW flow 2.3 x E6 Ibm/hr

What event would cause this MFW flow discrepancy?
A. "B" MFW pump trip

B. "A" Tcold instrument failed high

C. "D" RCP trip

D. "A" RCP trip

Answer:

D. "A" RCP trip

Notes:

"D" is correct, "A" RCP trip (B loop) will cause ICS to re-ratio FW flow so that the highest MFW flow will be in
the loop with the highest RCS flow (A loop, two RCPs running). This is to balance heat input with heat
removal. With power unchanged (there would be no ICS runback on an RCP trip since power is less than
75%) 2/3 of the heat is now being removed from the A loop since it has 2/3 of the RCS flow and 1/3 of RCS
flow will be going through the B loop so it will receive 1/3 of the total FW flow. Total FW flow will still be
equivalent to 70% power.

"A" is incorrect, but plausible since B MFW pump trip would lower FW to the B SG (until the cross-tie valve
opened) but this would also cause a runback to 60% power and FW flows would not be skewed as they are
given.

"B" is incorrect, this is plausible as MFW would be affected by a Tcold failure but this would cause FW to
decrease to the "A" SG to attempt to reduce "A" Tcold temperature, FW flow would also increase to the "B"
SG making this choice incorrect.

"C" is incorrect, this is plausible as MFW would re-ratio but a "D" RCP trip (A loop) would cause FW to
decrease to the "A" SG and increase to the "B" SG.

This question matches the K/A since re-ratioing of MFW is an operational implication, and consequence, of a
RCP failure.

References:

STM 1-64, Integrated Control System




INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

History:

New question created for 2001 RO/SRO Exam. AA1.05

Selected for 2013 Exam

Selected for 2017 RO Re-exam.

Rev. 1 Changed order of correct answer so now "D" is correct. Deleted "instrument" from B so they are all
about the same length.

Rev. 2 Changed Distractor A based on NRC comment and reinserted "instrument” into B so that two answers
are the same length.

Rev. 3, 5/18/17

Changed distractor A back to B MFW pump trip.

Editorial changes.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0610 Rev: 2 Rev Date: 5/18/17  Source: Bank Originator: Cork/Pullin
TUOI: Al1LP-RO-MU Objective: 10 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 022 System Title: Loss of Reactor Coolant Makeup

Description: Knowledge of the reasons for the following responses as they apply to the Loss of Reactor
Coolant Makeup:
Actions contained in SOPs and EOPs for RCPs, loss of makeup, loss of charging, and
abnormal charging

K/A Number: AK3.02 CFR Reference: 41.5, 41.10/ 45.6 /45.13

Tier: 1 RO Imp: 3.5 RO Select:  Yes Difficulty: 2
Group: 1 SRO Imp: 3.8 SRO Select: No Taxonomy: F
Question: RO: | 5 SRO: |

Given:

* 100% power
* Makeup pump P-36B tripped

What is the primary reason the AOP directs isolation of Letdown for this condition?
A. Prevent water hammer

B. Maintain RCS inventory

C. Prevent overfilling Makeup Tank

D. Reduce heat load on Nuclear ICW system

Answer:

B. Maintain RCS inventory

Notes:

"B" is correct, RCS inventory is maintained by isolating letdown.

"A" is incorrect, this is plausible since this is the same reason for closing SW valves in sequence on the RB
coolers.

"C" is incorrect, this is plausible since Makeup Tank level would rise with the Makeup Pump tripped and
letdown still going but the primary reason is to maintain RCS inventory.

"D" is incorrect, this is plausible since isolating letdown will reduce heat load on Nuclear ICW but the reason is
to maintain RCS inventory.

This question matches the K/A since it is about a loss of RCS makeup (makeup pumt trip) and it tests
knowledge of the reason for an action from the loss of charging AOP.

References:

1203.026, Loss of Reactor Coolant Makeup

History:

New for 2005 RO exam, replacement question. AK3.04
Selected for 2017 RO Re-exam.

Rev.2, 5/18/17

Editorial changes.

Re-ordered choices short to long.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1122 Rev: 3 Rev Date: 6/8/17 Source: New Originator: Cork
TUOI: AlLP-RO-TS Objective: 5 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 025 System Title: Loss of RHR System

Description: Ability to recognize system parameters that are entry-level conditions for Technical
Specifications.

K/A Number: 2.2.42 CFR Reference: 41.7/41.10/43.2/43.3/45.3
Tier: 1 RO Imp: 3.9 RO Select: Yes Difficulty: 4
Group: 1 SRO Imp: 4.6 SRO Select: No Taxonomy: H

Question: RO: | 6 SRO: |
Given at 0915:

* Plant Heatup to 200 °F in progress to prepare for starting RCPs

* Both Decay Heat pumps in operation

*"A" DH suction temperature 185 °F

* RCS pressure 190 psig

At 0945:

* Pressurizer level 95 inches

*"A" DH suction temperature 205 °F
* RCS pressure 215 psig

NOW
P-34A Decay Heat pump trips

Which of the following Technical Specifications LCO's is NOT met?
A. 3.4.3, Reactor Coolant Pressure/Temperature Limits

B. 3.4.6, RCS Loops - Mode 4

C. 3.4.9, Pressurizer

D. 3.5.3, ECCS - Shutdown

Answer:

D. 3.5.3, ECCS - Shutdown

Notes:

"D" is correct, with RCS temperature at 205 °F, Mode 4 has been entered (> 200 °F) and 3.4.3 requires two
operable ECCS trains in Mode 4. With P-34A DH pump breaker tripped, operability is not satisfied.

"A" is incorrect but plausible, a temperature rise of 20 °F (205 - 185) has taken place over 30 minutes (0915 to
0945) but the 3.4.3 limit of 50 °F/hr has not yet been exceeded.

"B" is incorrect but plausible since 3.4.6 requires two operable loops with one loop in operation but RCS
pressure is at the point (>200 psig where an RCP can be started and the other DH pump is running, so this
spec is met for the given conditions.

"C" is incorrect but plausible since an 1102.002 procedural requirement of less than 95 inches in the
Pressurizer is not met but 3.4.9 does not have a minimum Pressurizer level for operability. LCO 3.4.11,
LTOP does have a surveillance requirement to verify the pressurizer does not represent a water solid condtion
but that is not part of 3.4.9.

This question matches the K/A since it involves a loss of an RHR system (DH pump) with parameters
requiring entry into TS action for 3.5.3.

References:



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

Technical Specificatlions 3.5.3

History:

New question for 2017 RO Re-take exam

Rev.1 Reordered choices from longest to shortest
Rev.2, 5/18/17

Swapped C and D to keep TS in numerical order.
Changed LOD to 4.

Editiorial changes.

Rev. 3, 6/8/17

Corrected typo.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1123 Rev: 1 Rev Date: 5/18/17  Source: New Originator: Cork
TUOI: Al1LP-RO-AOP Objective: 4 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 026 System Title: Loss of Component Cooling Water

Description: Ability to operate and / or monitor the following as they apply to the Loss of Component
Cooling Water: Control of flow rates to components cooled by the CCWS.

K/A Number: AA1.06 CFR Reference: 41.7/45.5/ 45.6

Tier: 1 RO Imp: 2.9 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 2.9 SRO Select: No Taxonomy: H
Question: RO: | 7 SRO: |

Given:

* 100% power
* P-33B ICW pump tagged out for maintenance

ATC reports:

* |CW FLOW LO (K12-B4) alarms

* P-33C Nuclear ICW pump tripped and will not re-start

Which of the following actions will be in compliance with 1203.052, Loss of Intermediate Cooling Water?
A. Total ICW flow 3250 gpm and ICW isolated to one SFP Cooler.

B. Total ICW flow 3050 gpm and Letdown re-established with one Letdown Cooler.

C. Total ICW flow 3250 gpm and Letdown re-established with one Letdown Cooler.

D. Total ICW flow 3050 gpm and ICW isolated to one SFP Cooler.

Answer:

B. Total ICW flow 3050 gpm and Letdown re-established with one Letdown Cooler.

Notes:

"B" is correct, with the "B" ICW pump tagged out and the Nuclear ICW pump tripping there will only be the "A"
ICW pump running so total ICW flow must be maintained less than or equal to 3100 gpm to prevent pump
runout. Initiallly Letdown is isolated but then is re-stablished following isolation of ICW to one Letdown
cooler.

"A" is incorrect but plausible, the total ICW flow is close to the required value but is too high. Also, ICW is
isolated to both SFP Coolers, not just one.

"C" is incorrect but plausible, since the action for Letdown flow is correct. The total ICW flow value is close to
the required value but is too high.

"D" is incorrect but plausible, the total ICW flow value is correct but ICW is isolated to both SFP Coolers, not
just one.

This question matches the K/A as a loss of CCW has occurred (ICW pump trip) and the letdown flow rate

References:

1203.052, Loss of Intermediate Cooling Water

History:

New question for 2017 RO Re-take exam
Rev.1, 5/18/17
Editorial changes.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0933 Rev: 1 Rev Date: 5/18/17  Source: New Originator: Cork
TUOI: A1LP-RO-NNI Objective: 14 Point Value: 1
Section: 4.2 Type: Generic Abnormal Plant Evolutions

System Number: 027 System Title: Pressurizer Pressure Control Malfunction

Description: Knowledge of the interrelations between the Pressurizer Pressure Control Malfunctions and the
following: Controllers and positioners.

K/A Number: AK2.03 CFR Reference: 41.7 /1 45.7

Tier: 1 RO Imp: 2.6 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 2.8 SRO Select: No Taxonomy: H
Question: RO: | 8 SRO: |

Given:

* 100% power
*"A" MFW pump trips

Current plant conditions are:
* 85% power and lowering
* RCS pressure has lowered to 2110 psig

In accordance with Pressurizer Systems Failure (1203.015) which of the following indicates a malfunction of
the Pressurizer Pressure Control System?

A. Pressurizer spray valve OPEN
B. Heater bank 3 ON
C. Heater bank 4 ON

D. Heater bank 5 ON

Answer:

D. Heater bank 5 ON

Notes:

"D" is correct, Bank 5 should not be on until 2105 psig so if Bank 5 were ON at 2110 psig it would be a
malfunction of the Pressurizer Pressure controller.

"A" is incorrect but plausible, the spray valve should normally close at 2155 psig. However a MFW Pump trip
above 80% power reduces the 2205 open setpoint for the spray valve to 2080 psig and the close setpoint
drops to 2030 psig so the spray valve should be open (it is NOT a malfunction).

"B" is incorrect but plausible since this is another heater bank but Bank 3 turns on at 2135 psig so it should be
on at 2110 psig and thus is not a malfunction.

"C" is incorrect but plausible since this is another heater bank but Bank 4 turns on at 2120 psig so it should be
on at 2110 psig and thus is not a malfunction.

This question matches the K/A since it involves the Pressurizer Pressure Control system and determines if
applicant can recognize a malfunction of the Pressure Controller.

References:

1103.005, Pressurizer Operation
1203.015, Pressurizer Systems Failure, Section 3, Inoperative Pressurizer Heaters

History:

New for 2014 Exam - NOT USED due to similarities with another question.
New for 2017 RO Re-exam.
Rev. 1, 5/18/17



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

Added 1203.015 to stem and references.
Editorial changes.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1124 Rev: 2 Rev Date: 6/8/17 Source: New Originator: Cork
TUOI: Al1LP-RO-ESAS Objective: 5 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 040 System Title: Steam Line Rupture

Description: Ability to determine and interpret the following as they apply to the Steam Line Rupture:
Conditions requiring ESFAS initiation.

K/A Number: AA2.04 CFR Reference: 41.7/43.5/45.13

Tier: 1 RO Imp: 4.5 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 4.7 SRO Select: No Taxonomy: F
Question: RO: | 9 SRO: |

Given:

* Steam line break in Reactor Building

When performing RT-10, what RB pressure would require actuation of ESAS Channels 1-10?
A. 15.2 psia

B. 18.7 psia

C. 30.0 psia

D. 44.7 psia

Answer:

D. 44.7 psia

Notes:

"D" is correct, RB pressure of 44.7 psia (30 psig) requires actuation of all ESAS channels.

"A" is incorrect, but plausible since this is an abnormal RB pressure and would require operator action to
address, but no actuations would occur.

"B" is incorrect, but plausible since this is the actuation setpoint for channels 1-6, but not for channels 7-10.
"C" is incorrect, but plausible since this is similar to the actuation setpoint for channels 7-10, i.e., 30 psig.

This question matches the K/A since it requires the recognize the correct setpoint for ESFAS actuation
following a major steam line rupture.

References:

1202.012, Repetitive Tasks, RT-10, Verify Proper ESAS Actuation

History:

New for 2017 RO Re-exam
Rev. 1, 5/18/17

Editorial changes.

Rev. 2, 6/8/17

Added CFR number.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0623 Rev: 1 Rev Date: 5/18/17  Source: Bank Originator: Cork
TUOI: Al1LP-RO-ICS Objective: 28 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 054 System Title: Loss of Main Feedwater (MFW)

Description: Ability to determine and interpret the following as they apply to the Loss of Main Feedwater
(MFW): Occurrence of reactor and/or turbine trip.

K/A Number: AA2.01 CFR Reference: 41.5/41.10

Tier: 1 RO Imp: 4.3 RO Select: Yes Difficulty: 4
Group: 1 SRO Imp: 4.4 SRO Select: No Taxonomy: H
Question: RO: | 10 SRO: |

Given:

* Plant startup in progress

* Per procedure, second MFW pump P-1B being placed in service at 350 MW

* Startup of P-1B complete to point of placing H/A station in AUTO

* B MFP TURBINE TRIP (K07-A8) alarms

Subsequently both Startup and Low Load Control valves are observed to go closed.
Which of the following resulted in the closure of the valves?

A. Turbine trip

B. Reactor trip

C. Loss of Instrument Air

D. Loss of power to H1 bus

Answer:

B. Reactor trip

Notes:

"B" is correct, on a reactor trip the ICS Rapid Feedwater Reduction (RFR) circuit will close the Startup and
Low Load control valves. This ICS design feature closes these valves to totally stop Feedwater thereby
preventing an overcooling. The RFR circuit will release the Startup and Low Load control valves when SG
levels drop to the low level limit setpoint of 45" (40" is normal setpoint but a reactor trip will bias this setpoint
by 5" to limit "undershoot").

"A" is incorrect, although plausible since the Turbine trip signal is an input into several ICS control schemes,
but this would have no direct effect on the FW system. The condition of 350 Mwe is equivalent to 39% power
which is below the 43% threshold of generating a reactor trip due to a turbine trip.

"C" is incorrect, although plausible since both valves are actuated by Instrument Air, but the Low Load Control
Valves fail "As-Is" on a loss of Inst. Air and so will not be fully closed.

"D" is incorrect, although plausible since a loss of power to the H1 bus means a loss of one RCP in each loop
which will generate an ICS runback. A runback would close the block valves but will not close the control
valves.

This question matches the K/A since it involves a loss of Main Feedwater (trip of B pump) and requires
interpretation of what could have closed the FW valves, i.e., a reactor trip.

References:

STM 1-64, Integrated Control System
1203.012F, Annunciator KO7 Corrective Action

History:
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New for 2005 RO re-exam.

Selected for 2017 RO Re-exam.

Rev. 1, 5/18/17

Changed answers to short to long.

Deleted P1B trips from 3rd bullet and added 4th bullet for B MFP trip alarm.
Replaced CFR references.

Re-phrased stem.

Editorial changes.
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ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1125 Rev: 1 Rev Date: 5/18/17  Source: Modified Originator: Cork

TUOI: Al1LP-RO-EOPO08 Objective: 14 Point Value: 1
Section: 4.1 Type: Generic EPEs
System Number: 055 System Title: Station Blackout

Description: Knowledge of the operational implications of the following concepts as they apply to the Station
Blackout: Natural circulation cooling

K/A Number: EK1.02 CFR Reference: 41.8/41.10/ 45.3

Tier: 1 RO Imp: 4.1 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 4.4 SRO Select: No Taxonomy: F
Question: RO: | 11 SRO: |

Given:

* After 200 days of continuous operation Unit 1 tripped from 100%
due to loss of off site power
* Both EDG's tripped and repair actions in progress
* Natural circulation established for one hour with Tave 545 °F and Thot 565 °F

In accordance with RT-5, Verify Proper EFW Actuation and Control, with primary to secondary heat transfer in
progress, the operator should observe:

A. Core delta T rising
B. Tcold tracking CET temperature
C. Tcold tracking SG Tsat temperature

D. ADVs opening periodically to maintain SG pressure

Answer:

C. Tcold tracking SG Tsat temperature

Notes:

"C" is correct. If natural circulation is cooling the core, then Tcold should be tracking SG Tsat temperature.

"A" is incorrect since Core delta T should be stable or dropping, but this is plausible since core delta T will rise
early in the event before natural circulation is established, but this event has been going on for an hour.

"B" is incorrect but plausible as an RCS temperature should be tracking CETS but it will be Thot, not Tcold.

"D" is incorrect, as long as heat removal is continuing, secondary heat must be removed by steaming
continuously. This is plausible since periodic ADV opening could be observed if forced circulation were in
progress.

Modified version of QID 124: changed EDGs to "tripped" so this question would apply to Blackout, replaced
Natural Circulation AOP with RT-5, replaced "D" distractor since TBVs aren't available, changed "B" to
"rising", changed "A" to "Tcold" to make it the correct answer.

This question matches the K/A since it has Blackout condtions and tests the knowledge of an operational
implication: how to verify natural circulation cooling is in progress.

References:

1202.008, Blackout
1202.012, Repetitive Tasks, RT-5, Verify Proper EFW Actuation and Control

History:

Modifed QID 124 for 2017 RO Re-exam
Rev. 1, 5/18/17
Re-ordered answers short to long.
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Added "after 200 days continuous operation"” to first bullet.
Editorial changes.
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QID: 1145 Rev: 0 Rev Date: 3/22/17  Source: New Originator: Cork
TUOI: Al1LP-RO-EOPOQ7 Objective: 11 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 056 System Title: Loss of Off-site Power

Description: Ability to recognize abnormal indications for system operating parameters that are entry-level
conditions for emergency and abnormal operating procedures.

K/A Number: 2.4.4 CFR Reference: 41.10/43.2/45.6

Tier: 1 RO Imp: 4.5 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.7 SRO Select: No Taxonomy: H
Question: RO: | 12 SRO: |

Given:

* Unit 1 tripped from 100% power

* A3 & A4 buses energized from EDGs, all other 4160v/6900v buses de-energized
* CETs 615 °F and rising slowly

* RCS pressure 2000 psig and rising slowly

* Both SG pressures 1000 psig and steady

Which EOP is required to be in use for the above conditions?

A. 1202.002, Loss of Subcooling Margin

B. 1202.004, Overheating

C. 1202.005, Inadequate Core Cooling

D. 1202.007, Degraded Power

Answer:

D. 1202.007, Degraded Power

Notes:

"D" is correct, since only EDGs are powering 4160V buses following a reactor trip, the entry condition for
Degraded Power (1202.007) has been met. 1202.007 has sections designed to mitigate a loss of Subcooling
Margin (SCM), overheating, and overcooling events.

"A" is incorrect but highly plausible since SCM does not exist in the conditions given, however, Degraded
Power beginning at step 24 has actions to mitigate a loss of SCM.

"B" is incorrect but highly plausible since an overheating condition exists (CETs >610 °F with RCPs off),
however Degraded Power beginning at step 55 has actions to mitigate overheating.

"C" is incorrect but plausible due to elevated RCS core exit conditions but entry conditions are not met for the
ICC procedure (CETs are not moving to the right of the saturation line.)

This question matches the K/A since a loss of offsite power condition is given which is the entry condtion for
the loss of offsite power EOP (actually entry conditions are met for serval EOPS).

References:

1202.007, Degraded Power
Al1LP-RO-EOPO07, Degraded Power lesson plan

History:
New for 2017 RO Re-exam
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ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1163 Rev: 1 Rev Date: 5/18/17  Source: New Originator: Cork
TUOI: A1LP-RO-NNI Objective: 21 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 057 System Title: Loss of Vital AC Instrument Bus

Description: Ability to operate and / or monitor the following as they apply to the Loss of Vital AC Instrument
Bus: Backup instrument indications.

K/A Number: AA1.05 CFR Reference: 41.7/45.5/ 45.6

Tier: 1 RO Imp: 3.2 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.4 SRO Select: No Taxonomy: F
Question: RO: | 13 SRO: |

Given:

* Power lost to 120VAC Panel RS-2

Aside from the Plant Computer or SPDS, where can a backup indicator for RCS Flow be found?
A. Control Room panel C18

B. Control Room panel C03

C. Control Room back panel C486-1

D. Computer Room Dasey panel C166

Answer:

B. Control Room panel C03

Notes:

"B" is correct, although all four RPS Channels have an input from RCS Flow for protective trips, only A and B
RPS channels provide RCS flow indication. Panel C03 in the Control Room has alternate indications for RCS
Flow from "A" RPS channel.

"A" is incorrect, but plausible since panel C18 has indications for RB pressure, HPI flow, BWST level, and LPI
flow but it does not have an indicator for RCS flow.

"C" is incorrect but plausible since C486-1 has alternate indications for other important parameters from RPS,
such as RB pressure, but it does not have RCS flow.

"D" is incorrect but plausible since the Dasey Panel alternate indications for other important parameters from
RPS, such as RCS pressure from A RPS channel, but it does not have RCS flow.

This matches the K/A since the condition is a loss of a vital AC instrument panel and the question requires
applicant to recall the location of backup indication.

References:

STM 1-63, Reactor Protection System

History:

New for 2017 RO Re-exam
Rev. 1, 5/18/17

Deleted 2nd condition.
Arranged answers short to long.
Editiorial changes.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

QID: 1156 Rev: 1 Rev Date: 5/18/17  Source: New Originator: Cork
TUOI: Al1LP-RO-AOP Objective: 3 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 058 System Title: Loss of DC Power

Description: Ability to determine and interpret the following as they apply to the Loss of DC Power: DC loads
lost; impact on ability to operate and monitor plant systems.

K/A Number: AA2.03 CFR Reference: 41.10/ 43.5/ 45.13

Tier: 1 RO Imp: 3.5 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.9 SRO Select: No Taxonomy: H
Question: RO: | 14 SRO: |

Given:

* Reactor tripped from 100% power due to loss of 125VDC bus D02

In accordance with Loss of 125V DC (1203.036), which of the following is a de-energized DC load and what is
the plant impact?

A. Generator Lockout Relays,
all even buses de-energized

B. Vital AC panels RS2 and RS4,
inadvertent ESAS actuation

C. DG2 control power,
DG2 will not start from control room

D. Main Turbine trip block solenoid,
Main Turbine can not be tripped from control room

Answer:

C. DG2 control power,
DG2 will not start from control room

Notes:

A loss of 125VDC bus D02 will also cause a loss of DC panel RA2. A loss of RA2 causes RPS to see a loss of
two RCPs due to loss of the RCP contact monitors powered from RA2. A loss of 2 RCPs at 100% power will
cause a reactor trip.

"C" is correct, control power for DG2 comes from D02 via distribution panel D21, without control power the
EDG can not be started from the control room, it can only be started locally using the "No DC" start procedure.

"A" is incorrect, the Generator Lockout relays are powered from D01 via D11, but the plant impact is correct,
all even buses will be de-energized but they will be de-energized due to the loss of control power to the
breakers so they can not auto-transfer to a Startup Transformer.

"B" is incorrect, but plausible since RS2 and RS 4 are lost but only one of the ESAS Analog channels will be
lost so there will not be an inadvertent ESAS actuation. An inadvertent ESAS actuation does occur on a loss
of D01, but not DO2.

"D" is incorrect, control power for Main Turbine trip block solenoid comes from D01, but plausible since it is
powered from Vital DC.

This question matches the K/A since it involves a loss of DC power (D01) and evaluates knowledge of DC
loads and the impact on the plant from the loss of some of those loads.

References:
1203.036, Loss of 125V DC
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History:

New question for 2017 RO re-exam
Rev. 1, 5/18/17

Added 1203.036 to stem.
Re-ordered answers short to long.
Editorial changes.
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QID: 0947 Rev: 1 Rev Date: 5/18/17  Source: Bank Originator: NRC
TUOI: Al1LP-RO-MSSS Objective: 3 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 062 System Title: Loss of Nuclear Service Water

Description: 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 resulting
from the actuation of the ESFAS.

K/A Number: AK3.02 CFR Reference: 41.4,41.8/ 45.7

Tier: 1 RO Imp: 3.6 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.9 SRO Select: No Taxonomy: H
Question: RO: | 15 SRO: |

Given:

* 100% power

* All Service Water pumps in service

* All Service Water cross-tie valves open and in AUTO
* P-4B MOD breaker aligned to A4

Following ESAS channels 1 and 2 actuation with offsite power available, how will the Service Water System
respond and what is the reason for this response?

A. All cross-tie valves remain open;
maximize system reliability

B. All cross-tie valves close and P-4B trips;
maintain train separation

C. All cross-tie valves close and P-4B continues to run;
provide cooling water to ACW loop

D. Cross-tie valves between P-4B and P-4C remain open;
prevent deadheading pump

Answer:

D. Cross-tie valves between P-4B and P-4C remain open;
prevent deadheading pump

Notes:

"D" is correct, with the system aligned as described in the stem, the cross-tie valves between P-4B and C will
remain open since all 3 SW pumps are running and offsite power is available. This prevents deadheading the

pump.

"A" is incorrect since the cross-tie valves between P-4A and B will close, but plausible if the candidate can
recall that all 3 pumps will remain running and cannot recall that train separation is required after ESAS
actuation. All four crosstie valves open is the normal system configuration and is done so to maximize
system reliability.

"B" is incorrect yet plausible since all crosstie valves would close if only A and C SW pumps were running.
This could be the case if offsite power were lost coincident with the ESAS actuation. SW pump P-4B would
not be re-started after the EDG energizes the bus as long as P-4C was available.

"C" is incorrect yet plausible if the candidate recalls that all 3 SW pumps will remain runnning but cannot
recall what happens with the ACW isolation. The ACW isolation can be powered from either B55 or B56, and
thus will be affected by ESAS channels 1 or 2 depending on its power supply. The ACW isolation will remain
open in certain situations but only if Channel 1 or 2 actuated (not both) with all 3 pumps runnning and offsite
power available. This unique set of conditions would prevent deadheading the B pump due to inadvertent
ESAS actuation of a single channel, but is incorrect for this question since two channels actuated.



INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1

Swapped "A" and "B" since this is a bank question. Separated automatic actions from reasons to make
guestion more clear.

This question matches the K/A as the conditions are given for an ESAS actuation and the candidate is
required to know how the Service Water system will re-align and the reason for that alignment.

References:

STM 1-42, Service and Auxiliary Cooling Water

History:

New for 2013 Exam

Selected for 2017 RO Re-exam

Rev.1, 5/18/17

Re-ordered answers short to long (swapped A and D).
Editorial changes.
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ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0108 Rev: 3 Rev Date: 5/18/17  Source: Modified Originator: Cork

TUOI: Al1LP-RO-AOP Objective: 3 Point Value: 1
Section: 4.2 Type: Generic APEs
System Number: 065 System Title: Loss of Instrument Air

Description: Knowledge of the reasons for the following responses as they apply to the Loss of Instrument
Air: Knowing effects on plant operation of isolating certain equipment from instrument air.

K/A Number: AK3.03 CFR Reference: 41.5/41.10/45.6/45.13

Tier: 1 RO Imp: 2.9 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.4 SRO Select: No Taxonomy: H
Question: RO: | 16 SRO: |

Given:

* 100% power
* Instrument air leak requires manual isolation of air to Turbine Bypass Valve (CV-6688)

Since the leak is downstream of the isolation point, the leak eventually causes the instrument air accumulators
for CV-6688 to depressurize.

What effect will this have on CV-6688 operation and why?

A. OPENS due to system pressure
B. OPENS due to spring pressure
C. CLOSES due to loss of IA pressure

D. CLOSES due to spring pressure

Answer:

A. OPENS due to system pressure

Notes:

"A" is correct. On a loss of instrument air the accumulator for CV-6688 will maintain the valve closed for a
period of time, but the given condition of a failure of the instrument air to the valve operator (with a leak) will
result in a loss of accumulator pressure. At the given power level, the valve will be forced open by steam
pressure.

"B" is incorrect but plausible since some air operated valves do fail open by spring pressure on loss of air but
there is no spring.

"C" is incorrect but plausible if the candidate believes the air pressure is required to open the valve vice hold it
closed.

"D" is incorrect but plausible if the candidate believes the actuator contains a spring and the valve failed
closed on loss of air but there is no spring.

Modified question to be a "2 x 2" due to two implausible distractors in the original question. Two distractors
revised and condition was changed from a severed line to Inst. Air lost with a small leak.

This question matches the K/A due to a loss of Instrument Air condition and the applicant must know the effect
on the equipment and the reason for that effect.

References:

1203.024, Loss of Instrument Air, Attachment A

History:
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Developed for the 1998 RO/SRO Exam.

Used in 98 RO Re-exam

Selected for 2002 RO/SRO exam.

Selected for 2007 RO Exam. Changed KA from 041 K6.03 to 065 AK3.03.
Modified for 2017 RO Re-exam.

Rev. 2 - Changed Distractor C based on feedback from the NRC.

Rev. 3, 5/18/17

Editorial changes.
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ARKANSAS NUCLEAR ONE - UNIT 1

QID: 0514 Rev: 2 Rev Date: 5/18/17  Source: Modified Originator: NRC

TUOI: AlLP-RO-EOP04 Objective: 14 Point Value: 1
Section: 4.3 Type: B&W EPE/APE
System Number: EO04 System Title: Inadequate Heat Transfer

Description: Knowledge of the interrelations between the (EOP Rules) and the following: Components, and
functions of control and safety systems, including instrumentation, signals, interlocks, failure
modes, and automatic and manual features.

K/A Number: EK2.1 CFR Reference: 41.7 / 45.7

Tier: 1 RO Imp: 3.8 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.0 SRO Select: No Taxonomy: F
Question: RO: | 17 SRO: |

Given:

* Overheating (1202.004) is in use
* HPI Cooling (RT-4) is also in use

What is the preferred method of operation of the ERV in this situation, AND why is this method preferred?
A. Manual; minimizes the cycles and reduces the chance of ERV failure.

B. Manual; ensures ES actuations occur to simplify the subsequent operator actions.

C. Automatic; minimizes the cycles and reduces the chance of ERV failure.

D. Automatic; ensures ES actuations occur to simplify the subsequent operator actions.

Answer:

A. Manual; minimizes the cycles and reduces the chance of ERV failure.

Notes:

"A" is correct, automatic operation would make the ERV open and close more often in reaction to RCS
pressure, more cycling of the valve increases the chance of ERV failure, thus manual operation is preferred.

"B" is incorrect but plausible since opening the ERV manually is the preferred method per the EOP bases but
the reason is incorrect since another reason for manual operation of the ERV is also to prevent ES actuations,
not cause them as stated in this distractor.

"C" is incorrect but plausible since the reason give is the correct one but this choice lists automatic operation
instead of manual operation.

"D" is incorrect, this distractor completes the 2x2 choices with both the incorrect mode of operation and the
incorrect reason for the preferred mode.

Modified all answers by making them into a 2x2 format, this eliminates implausible distractors present in the
original question. Rephrased stem of question to be more specific.

This question matches the K/A due to an Overheating condition is given and it requires the applicant to know
the interrelation between the event and the method of operation of a component, i.e., the ERV, per the EOP
bases document for Inadequate Heat Transfer and Repetitive Task (Rule) for HPI Cooling

References:

GEOG bases, HPI Cooling

GEOG bases IlI.C, Inadequate Heat Transfer
1202.004, Overheating

1202.012, Repetitive Tasks

Bases for 1202.012

History:
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Developed by NRC.

Taken from Crystal River, Unit 3, Date: 03/22/1996
Selected for 2017 RO Re-exam

Rev. 2, 5/18/17

Editorial changes.
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QID: 1126 Rev: 2 Rev Date: 5/18/17  Source: New Originator: Cork
TUOI: Al1LP-RO-GEN Objective: 7 Point Value: 1
Section: 4.2 Type: Generic APEs

System Number: 077 System Title: Generator Voltage and Electric Grid Disturbances

Description: Ability to interpret reference materials, such as graphs, curves, tables, etc.

K/A Number: 2.1.25 CFR Reference: 41.10/43.5/45.12
Tier: 1 RO Imp: 3.9 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.2 SRO Select: No Taxonomy: H

Question: RO: | 18 SRO: |

senrrkrin R EEERENCE PROVIDE D +tktkitictititkiokickkkkiokick
Given:

* Thunderstorms in the area

* Due to plant issues, Unit 1 is operating at 