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Examination Outline Cross-reference:  01 
Revision:           1 Date:  04/25/2022 Tier: 1  
 Group: 1 
 K/A Number: 295001 AK 3.07 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  Knowledge of the reasons for the following responses or actions as they apply to Partial or Complete 
Loss of Forced Core Flow Circulation: Recirculation pump discharge/suction valve manipulation. 

 
CGS is operating at 100% power. 
 
 RRC-P-1A trips. 
 
The CRS directs closing RRC-V-67A, RRC Pump A Discharge valve, in accordance with ABN-
RRC-LOSS.  
 
What is the basis for closing this valve and what other automatic action will occur? 
 
RRC-V-67A is closed to prevent   (1)  . When this valve is closed, breaker   (2)   will 
automatically open. 
 
 

A. (1) cooldown of the idle RRC loop 
(2) RRC-CB-RPT3A  

 
B. (1) cooldown of the idle RRC loop 

(2) RRC-CB-RPT4A  
 
C. (1) or eliminate reverse flow in the non-operating loop  

(2) RRC-CB-RPT3A  
 
D. (1) or eliminate reverse flow in the non-operating loop  

(2) RRC-CB-RPT4A  
 
 
Answer: C 

 
K/A Match: 
Requires student to know the bases for closing the pump discharge valve on a loss of RRC pump. 
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Explanation: 
 
A. Incorrect. Plausible since (2) is correct. Plausibility is enhanced since (1) it the basis for raising 

operating loop RRC drive flow to GT 33,000 gpm in accordance with ABN-RRC-LOSS, step 
4.2.5. However, this is not the reason for closing the pump discharge valve.      
 

B. Incorrect. Plausible since (1) it the basis for raising operating loop RRC drive flow to GT 33,000 
gpm in accordance with ABN-RRC-LOSS, step 4.2.5. However, this is not the reason for closing 
the pump discharge valve. Plausible since opening RRC-RPT-4A will accomplish the requirement 
to secure the RRC pump is either the suction or discharge valve is off their open seat. However, 
RRC-RPT-3A is interlocked with these valves to automatically open.     
 

C. Correct. In accordance with the bases of ABN-RRC-LOSS step 4.2.8 RRC-V-67A is closed to 
prevent of eliminate reverse flow through the non-operating loop. RRC-RPT-3A will automatically 
open to secure the RRC pump when either the pump suction or discharge valve is LT 90% open.       
      

D. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since opening RRC-RPT-4A will 
accomplish the requirement to secure the RRC pump is either the suction or discharge valve is 
off their open seat. However, RRC-RPT-3A is interlocked with these valves to automatically open.                         
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-RRC-LOSS, Loss of Reactor Recirculation Flow 
SD000178, Reactor Recirculation System Description 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 16635 – Discuss all contingencies associated with the subsequent operator 
actions of ABN-RRC-LOSS. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 
 
 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
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Requires knowledge of reasons for ABN response along with an understanding of system response 
to closing a RRC pump discharge valve. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
Comments / Reference: ABN-RRC-LOSS Rev: Major: 19 Minor: N/A 
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Comments / Reference: SD000178 Rev: Major: 19 Minor: 3 
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Examination Outline Cross-reference:  2 
Revision:           0 Date:  5/31/22 Tier: 1  
 Group: 1 
 K/A Number: 295003.AA2.04 
Level of Difficulty:   2 RO Importance Rating: 3.6 

K/A Description:  Ability to determine and/or interpret the following as they apply to Partial or Complete Loss of AC Power: 
System lineups 

 
CGS is in Mode 1. 
 
A Station Blackout (SBO) has occurred. 
 
The CRS enters PPM 5.6.1, SBO/ELAP. 
 
Which of the following is the minimum set of diesel generators that must be unavailable to 
classify this event as an Extended Loss of AC Power (ELAP)? 
 

(1) DG1 
(2) DG2 
(3) DG3 
(4) DG4 

 
 

A. (1) or (2) 
 

B. (1) and (2) 
 
C. (1) and (2) and (3) 
 
D. (1) and (2) and (3) and (4)  
 

 
Answer: C 

 
K/A Match: 
Requires an understanding of the system lineups required to classify a Loss of AC Power as an 
ELAP. 
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Explanation: 
 
A. Incorrect. Plausible since a loss of (1) or (2) is required for an ELAP. However, both of these DGs 

and DG3 must be unavailable to consider the event an ELAP. 
 

B. Incorrect. Plausible since a loss of (1) or (2) is required for an ELAP. However, both of these DGs 
and DG3 must be unavailable to consider the event an ELAP. 
 

C. Correct. In accordance with PPM 5.6.1, entry conditions, DG1, DG2, and DG3 must be 
unavailable to classify this event as an ELAP. 
 

D. Incorrect. Plausible since (1), (2) and (3) must be unavailable to classify the event as an ELAP. 
However, DG4 is not required. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.6.1, SBO/ELAP 
 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 16261 -  Given plant conditions and EOP flowcharts, evaluate plant conditions 
and determine the appropriate actions according to EOP 5.6.1 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires the candidate to know the system lineup required to classify an event as an ELAP. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 5.6.1 Rev: Major: 031 Minor: 000 
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Examination Outline Cross-reference:  RO-03 
Revision:           0 Date:  5/02/2022 Tier: 1  
 Group: 1 
 K/A Number: 295004 AK1.04 
Level of Difficulty:   3 RO Importance Rating: 3.9 

K/A Description:  Knowledge of the operational implications and/or cause and effect relationships of the following as they 
apply to Partial or Complete Loss of DC Power:  (CFR: 41.8 to 41.10) AK1.04 Battery capacity 
 

 
CGS is operating at 100% power. 
 
E-C1-1A experiences a failure and cannot be restored. 
 
The crew entered ABN-ELEC-125VDC.  
 
Attempts to start E-C1-1B have been unsuccessful. 
 
At 1100 E-B1-1 voltage is 115VDC and lowering at 1VDC/min. 
 
What is the earliest time that failures of affected remotely operated circuit breakers will occur? 
How will these breakers fail? 
 
Circuit breaker failures will begin to be seen at    (1)   . 
The affected circuit breakers will    (2)   . 
 
 

A. (1) 1105 
(2) automatically trip 

 
B. (1) 1105 

(2) be unable to be operated from the main control room 
 
C. (1) 1110 

(2) automatically trip 
 
D. (1) 1110 

(2) be unable to be operated from the main control room  
 

 
Answer: D 

 
K/A Match: 
Requires student to understand the effect that a discharging battery will have on the busses that it 
supplies.  
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Explanation: 
 
A. Incorrect. (1) Incorrect. Plausible if the student believes that operability is affected at 110VDC. 

This voltage is plausible since ABN-ELEC-125VDC gives direction for operability determinations 
at 110VDC   
(2) Incorrect. Plausible if the student believes that the DC circuit breakers are deenergize to 
actuate coils in which case the breakers would trip when DC voltage was lost. Incorrect because 
ABN-ELEC-125VDC states that the ability to trip or close remotely operated circuit breakers may 
occur at battery voltages of LT 105 VDC. 
 

B. Incorrect. (1) Incorrect. Plausible if the student believes that operability is affected at 110VDC. 
This voltage is plausible since ABN-ELEC-125VDC gives direction for operability determinations 
at 110VDC   
(2) Correct. ABN-ELEC-125VDC states that when battery voltage is LT105VDC the inability to 
remotely operate circuit breakers may occur. 
 

C. Incorrect. (1) This is correct. With battery voltage lowering at 1VDC/min battery voltage will lower 
to 105VDC in 10 minutes (time 1110). ABN-ELEC-125VDC states that when battery voltage is 
LT105VDC the inability to remotely operate circuit breakers may occur. 
(2) Incorrect. Plausible if the student believes that the DC circuit breakers are deenergize to 
actuate coils in which case the breakers would trip when DC voltage was lost. Incorrect because 
ABN-ELEC-125VDC states that the ability to trip or close remotely operated circuit breakers may 
occur at battery voltages of LT 105 VDC. 
 

D. Correct. (1) This is correct. With battery voltage lowering at 1VDC/min battery voltage will lower 
to 105VDC in 10 minutes (time 1110). ABN-ELEC-125VDC states that when battery voltage is 
LT105VDC the inability to remotely operate circuit breakers may occur. 
(2) ABN-ELEC-125VDC states that when battery voltage is LT105VDC the inability to remotely 
operate circuit breakers may occur. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-ELEC-125VDC 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6839 - Describe the reason for the following step associated with a 125 V DC 
Distribution System Failure:  [ABN-ELEC-125VDC] 
a. Breaker remote operation at less than 105V DC 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

 
 

  

 
Justification for Cognitive Level 
Requires student to calculate the time battery voltage will reach the value where operability is 
affected. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
Comments / Reference: ABN-ELEC-125VDC Rev: Major: 17 Minor: N/A 

 
 

 
 



CGS NRC 2023 RO Written Exam Worksheet                                    Form 4.2-1 
Question: RO-04 

 

Page 1 of 3 
 

Examination Outline Cross-reference:  RO-04 
Revision:           0 Date:  5/10/2022 Tier: 1  
 Group: 1 
 K/A Number: 295005 AA2.09 
Level of Difficulty:   2 RO Importance Rating: 2.9 

K/A Description:  Ability to determine and/or interpret the following as they apply to Main Turbine Generator Trip: AA2.09 
Turbine limitations. 

 
CGS is operating at 20%. 
 
A failure occurs in the air removal system that causes backpressure to degrade.  
 
When is the soonest you would expect a trip of the Main Turbine? What action needs to be 
taken IAW ABN-BACKPRESSURE? 
 
The turbine will trip when condenser backpressure reaches    (1)   .  
Before this setpoint is reached the crew will    (2)   .  
 
 

A. (1) 5.5”Hg  
(2) Trip the main turbine ONLY. 

 
B. (1) 5.5”Hg 

(2) Scram the reactor, trip the main turbine, and trip the main generator. 
 
C. (1) 8.0”Hg 

(2) Trip the main turbine ONLY 
 
D. (1) 8.0”Hg 

(2) Scram the reactor, trip the main turbine, and trip the main generator. 
 

Answer: A 
 
K/A Match: 
Question requires student to know and apply Main Turbine Generator Trip limits and the actions 
required when exceeding these limits. 

 
 
Explanation: 
 
A. Correct. With Reactor Power at 20% Generator loading is ~200MWe. With loading at 200MWe 

the main turbine will trip at 5.5”Hg. Since reactor power is LT 25% only a main turbine trip is 
required per ABN-BACKPRESSURE. 
 

B. Incorrect. Plausible because: (1) is correct. (2) Incorrect but plausible because this is the action 
directed by ABN-BACKPRESSURE if reactor power is above 25%. 
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C. Incorrect. Plausible because: (1) Plausible because 8.0”Hg is the trip setpoint if main turbine 
loading is GT 835MWe. Incorrect because with reactor power at 20% MT loading is ~200%. (2) is 
correct.  
 

D. Incorrect. Plausible because: (1) Plausible because 8.0”Hg is the trip setpoint if main turbine 
loading is GT 835MWe. Incorrect because with reactor power at 20% MT loading is ~200%. (2) 
Incorrect but plausible because this is the action directed by ABN-BACKPRESSURE if reactor 
power is above 25%. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-BACKPRESSURE 
 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: Reference or N/A 
 

Learning Objective: 6788 – Given a loss of Main Condenser Vacuum, identify those automatic 
actions that may have occurred. [ABN-BACKPRESSURE] 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Question requires student to determine MT trip setpoints based on plant conditions and determine 
when a backpressure trip will occur. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
Comments / Reference: ABN-BACKPRESSURE Rev: Major: 8 Minor: N/A 
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Examination Outline Cross-reference:  5 
Revision:           0 Date:  5/31/22 Tier: 1  
 Group: 1 
 K/A Number: 295006.AK1.02 
Level of Difficulty:   4 RO Importance Rating: 3.6 

K/A Description:  Knowledge of the operational implications and/or cause and effect relationships of the following as they 
apply to SCRAM: Shutdown margin 

 
CGS is in Mode 1. 
 
An event causes the crew to perform a manual reactor scram. 
 
During the scram report, RO1 reports: 
 

• APRM readings are downscale. 
• Several control rods are full out. 

 
The CRS enters PPM 5.1.1, RPV Control (Modes 1-3). 
 
The CRS determines that ATWS conditions exist and transitions to PPM 5.1.2, RPV Control – 
ATWS. 
 

• Reactor power is 3% and stable. 
 
Which of the following actions should be performed? 
 

(1) Inhibit ADS 
(2) Trip both RRC pumps 
(3) Initiate SLC 

 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY  
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of the required actions for insufficient shutdown margin on a reactor scram. 

 
 
 
 



 CGS NRC 2023 RO Written Exam Worksheet Form 4.2-1 
Question: RO-05 

Page 2 of 5 
 

 
 
 
 
 
Explanation: 
 
A. Correct. Step RC-1 of PPM 5.1.2 direct operators to Inhibit ADS regardless of reactor power. 

 
B. Incorrect. Plausible since step Q-5 of PPM 5.1.2 requires tripping both RRC pumps if reactor 

power is GT 5%. However, the stem of the question places reactor power at 3%. Therefore, 
tripping RRC pumps is not required. 
 

C. Incorrect. Plausible since (1) is correct and (3) is required if reactor power is GT 5%, neutron flux 
oscillations are GT 25%, and prior to reaching 207°F in the wetwell. However, these conditions 
are not met and initiating SLC is not required. 
 

D. Incorrect. Plausible since (2) and (3) are required if reactor power is GT 5%. However, with the 
conditions given in the question stem, these actions are not required. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.1.1, RPV Control 
PPM 5.1.2, RPV Control - ATWS 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 13568 -  Given a copy of PPM 5.1.2 RPV Control - ATWS and an event 
requiring entry into the EOPs, execute the strategies of this PPM in accordance 
with procedure use standards and expectations without error. 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the strategy for combating ATWS conditions in 
PPM 5.1.1 and PPM 5.1.2 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 5.1.1 Rev: Major: 23 Minor: 00 
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Comments / Reference: PPM 5.1.2 Rev: Major: 27 Minor: 00 
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Examination Outline Cross-reference:  06 
Revision:           0 Date:  05/12/22 Tier: 1  
 Group: 1 
 K/A Number: 295016 AA1.16 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  Ability to operate and/or monitor the following as they apply to Control Room Abandonment: Cooling water systems 
 
The Main Control Room has been evacuated due to a fire. 
 

• All immediate and subsequent actions of ABN-CR-EVAC have been completed. 
 
You have been directed to start SW-P-1B per attachment 7.8 of ABN-CR-EVAC. 

• All prerequisites to start SW-P-1B have been met. 
• SW-P-1B is NOT already operating. 
• SW-V-2B and SW-V-12B indicate closed. 

 
What is the expected response to starting SW-P-1B per ABN-CR-EVAC Attachment 7.8? 
 
The control switch for SW-P-1B is placed to START at the     (1)     . 
SW-V-12B starts to automatically open and SW-P-1B automatically starts.  
SW-V-2B     (2)     . 
 

A. (1) Remote Shutdown Panel 
(2) automatically opens when pump discharge pressure is GT 50psig 

 
B. (1) Remote Shutdown Panel  

(2) control switch is held in the open position until SW-V-2B indicates full open 
 
C. (1) Alternate Remote Shutdown Panel 

(2) automatically opens when pump discharge pressure is GT 50psig 
 

D. (1) Alternate Remote Shutdown Panel  
(2) control switch is held in the open position until SW-V-2B indicates full open 

 
 
Answer: B 

 
K/A Match: 
Operation of SW from the remote shutdown panel. 

 
 
 
 
 
 
 
 
Explanation: 
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A. Incorrect – Plausible (1) Correct – Operation, monitoring and control of SW-P-1B is performed at 
the Remote Shutdown Panel. (2) Incorrect SW-V-2B does not automatically open from the RSD 
panel, plausible if the operator confused operations from the MCR with operations from the RSD 
panel, In the main control room  SW-V-2B automatically open when SW-P-1B is started and there 
is 50 psig discharge pressure. 
 

B. Correct - (1) Correct – Correct – Operation, monitoring and control of SW-P-1B is performed at 
the Remote Shutdown Panel. (2) Correct – SW-V-2B does not maintain its automatic opening 
feature from the RSD panel, the control switch must be held in the open position until the valve 
indicates fully opened per ABN-CR-EVAC. 
 

C. Incorrect – Plausible (1) Incorrect – SW-P-1A Operation, monitoring and control is performed 
from the Alternate Remote Shutdown Panel .(2) Incorrect SW-V-2B does not automatically open 
from the RSD panel, plausible if the operator confused operations from the MCR with operations 
from the RSD panel, In the main control room  SW-V-2B automatically open when SW-P-1B is 
started and there is 50 psig discharge pressure.  
 

D. Incorrect – Plausible (1) Incorrect – SW-P-1A Operation, monitoring and control is performed 
from the Alternate Remote Shutdown Panel (2) Correct – SW-V-2B does not maintain its 
automatic opening feature from the RSD panel, the control switch must be held in the open 
position until the valve indicates fully opened per ABN-CR-EVAC. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-CR-EVAC 
SD000210 RSD 
SD000204 SSW 
SOP-SW-START 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: SW-04 Describe the function, operation, interlocks, trips, physical location, 
and power supplies of the following Service Water System components. 
b. SW-P-1A(B) 
d. SW-V-2A(B) 
e. SW-V-12A(B) 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
For the given plant conditions the operator must use plant and procedure knowledge to determine the 
expected plant response for operation of the SW pump and the location that it is operated for ABN-
CR-EVAC. 
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10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: ABN-CR-EVAC Rev: Major: 45 Minor: N/A 

 

 
 
 
Comments / Reference: SD000210 RSD Rev: Major: 10 Minor: 03 
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Comments / Reference: SD000204 Standby Service Water Rev: Major: 20 Minor: 01 
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Comments / Reference: SOP-SW-START Rev: Major: 08 Minor: 01 
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Examination Outline Cross-reference:  07 
Revision:           0 Date:  04/26/22 Tier: 1  
 Group: 1 
 K/A Number: 295018 AK2.03 
Level of Difficulty:   3 RO Importance Rating: 3.5 

K/A Description:  Knowledge of the relationship between Partial or Complete Loss of Component Cooling Water and the 
following systems or components:  (CFR: 41.7 / 45.8)  AK2.03 Reactor water cleanup system 

 

CGS is at 100% power.  
CRD-P-1B is in service. 
RCC-P-1A and RCC-P-1B are in service. 
RCC-P-1C is in Pull to Lock and is tagged out for motor replacement. 
 
When: 

• SL-71 Experiences an overcurrent trip. 

• Reactor Operators have taken their immediate actions. 

• CRS has entered ABN-ELEC-SM1/SM7 and ABN-RCC. 
 
What action should be taken? 
 
 

A. Start CRD-P-1A per ABN-ELEC-SM1/SM7. 
 

B. Stop RWCU-P-1A(1B) and throttle open RWCU-V-104. 
 
C. Scram the Reactor and Stop both Reactor Recirculation Pumps. 
 
D. Reduce RWCU flow to maintain non regenerative heat exchanger outlet temp LT 130°F. 

 
Answer: B 

 
K/A Match: 
Knowledge if the RCC system response to abnormal plant conditions and the effect on the RWCU 
system. 

 
 
Explanation: 
Stem of the question states that immediate operator actions have been taken (This is per ABN-
ELEC-SM3/SM8). This results in RCC-P-1B and RCC-P-1C taken to PTL, With only one RCC pump 
still in operation as sensed by breaker position (RCC-P-1A), RCC-V-6 RW/RB supply will be closed. 
 
A. Incorrect – Plausible –Start of CRD-P-1B is required for a loss or momentary loss of SM-7 per 

ABN-ELEC-SM1/SM7, this is NOT required for a loss of SL-71.   
 

B. Correct – For the given plant conditions, RCC-V-6 will be closed. Due to RCC-P-1C being tagged 
out for motor replacement and immediate operator actions, RCC-P-1B will be running and RCC-
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P-1A will be in PTL. Stop RWCU-P-1A(B) and throttle open RWCU-V-104 is correct direction 
from the CRS for the given plant conditions per ABN-RCC step 4.2.3. 
 

C. Incorrect – Plausible - If the candidate fails to diagnose the current plant conditions (Number of 
RCC pumps running or the status of RCC-V-6)  and believes that there is a complete loss of RCC 
cooling flow to the drywell regardless of immediate operator actions, Scram of the reactor and 
stopping of both RRC pumps would be correct per ABN-RCC for a complete loss of RCC flow or 
a loss of flow to the drywell.     
      

D. Incorrect – Plausible - If the candidate fails to diagnose the current plant conditions (Number of 
RCC pumps running or the status of RCC-V-6)  and believes that there is still “some” cooling flow 
to the non regenerative heat exchanger following immediate operator actions, Note that in this 
case RCC-P-1C CAN NOT be placed in auto after Start due to being tagged out for motor 
replacement. If RCC-V-6 was still open this would be a correct action directed by the CRS per 
ABN-RCC.                       
 

 
 
 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-RCC 
ABN-ELEC-SM1/SM7 
SD000196 Reactor Closed Cooling Water 
SD000190 Reactor Water Cleanup 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RWCU-09  Describe the systems supporting the Reactor Water Cleanup 
System, the nature of the support, and the impact a loss (or malfunction) of the 
system would have on the Reactor Water Cleanup System. 
 a. Reactor Closed Cooling Water systems (RCC) 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Must use multiple pieces of system inter-relationship and ABN strategy knowledge to diagnose plant 
conditions and determine the correct course of action directed by the CRS.  

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: ABN-RCC Rev: Major: Maj Minor: Min 
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Comments / Reference: ABN-ELEC-SM1/SM7 Rev: Major: 24 Minor: 001 
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Comments / Reference: SD0000196 Rev: Major: 16 Minor: Min 
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Comments / Reference: SD0000190 Rev: Major: 16 Minor: Min 
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Examination Outline Cross-reference:  08 
Revision:           1 Date:  10/25/22 Tier: 1  
 Group: 1 
 K/A Number: 295019.AA1.03 
Level of Difficulty:   2 RO Importance Rating: 3.4 

K/A Description:  Ability to operate and/or monitor the following as they apply to Partial or Complete Loss of Instrument Air: 
Backup air supply 

 
CGS is in Mode 1. 
 
A leak on the Containment Instrument Air (CIA) system occurs. 
 
CIA pressure lowers sufficiently to cause the CIA Programmers to place their nitrogen banks in 
service. 
 
The crew is taking actions in accordance with ABN-CIA. 
 
The CIA leak is stopped and CIA pressure is restored. 
 
The CRS directs operators to restore the CIA system in accordance with SOP-CIA-OPS, 
Containment Instrument Air System Operation. 
 
How are the CIA Programmers restored to standby? 
 
The CIA Programmers are restored by… 
 
 

A. manually rotating the programmers to step 1. 
 

B. manually rotating the programmers to step 20. 
 
C. verifying the programmers automatically rotate to step 1. 
 
D. verifying the programmers automatically rotate to step 20. 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the procedure to reset CIA programmers following actuation on a loss of CIA. 

 
 
 
 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since the programmers must be manually aligned. However, they are aligned 
to step 20.  
 

B. Correct. In accordance with the CIA System Description, the standby position of the CIA 
programmers is step 20. When actuated, the programmers automatically rotate to step 1 to place 
the first nitrogen bottle in the bank in service. The programmer will continue to automatically 
rotate to place additional bottle in service as required. SOP-CIA-OPS, step 5.6.3 directs 
operators to reset the programmers by manually rotating them to step 20. 
 

C. Incorrect. Plausible since the CIA programmers automatically rotate to step 1 when actuated. 
However, to reset the programmers to standby, they must be manually rotated to step 20. 
 

D. Incorrect. Plausible since step 20 is the standby position of the CIA programmers. However, the 
programmers must be manually rotated to place them in standby.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-CIA, Containment Instrument Air System Failure 
SOP-CIA-OPS, Containment Air System Operation 
SD000156, CIA System Description 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 15736 -  Given plant annunciation and indications, describe all contingencies 
associated with the subsequent operator actions of ABN-CIA. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must know the proper reset position of the CIA programmers in accordance with the 
direction of ABN-CIA. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
 
 
Comments / Reference: ABN-CIA Rev: Major: 008 Minor: N/A 
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Comments / Reference: SOP-CIA-OPS Rev: Major: 006 Minor: N/A 
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Comments / Reference: SD000156 Rev: Major: 11 Minor: 2 
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Examination Outline Cross-reference:  RO-09 
Revision:           1 Date:  11/03/22 Tier: 1  
 Group: 1 
 K/A Number: 295021 2.4.14 
Level of Difficulty:   2 RO Importance Rating: 3.8 

K/A Description:  Loss of Shutdown Cooling. Knowledge of general guidelines for emergency and abnormal operating 
procedures.  

 
The following plant conditions exist: 
 

• RHR B is in shutdown cooling. 
• Reactor coolant temperature is 170°F. 
• Time to boil is 3 hours. 

 
An event occurs resulting in reactor water level dropping to +7”. 
 
What procedures will the CRS enter directly to mitigate this transient? 
 
The CRS enters… 
 
 

A. PPM 5.1.1 RPV Control (Mode 1-3) and ABN-RHR-SDC-LOSS.  
 

B. PPM 5.1.1 RPV Control (Mode 1-3) and ABN-ADHR. 
 

C. PPM 5.1.9 RPV Control (Mode 4) and ABN-RHR-SDC-LOSS.  
 
D. PPM 5.1.9 RPV Control (Mode 4) and ABN-ADHR.  
 

 
Answer: 
 

C 

 
K/A Match: 
Procedure entry conditions and mitigation for a given set of plant conditions. 

 
 
Explanation: 
This question requires understanding of procedure entry and steps for the conditions provided.to 
mitigate this event.  
 
Shutdown cooling is isolated and lost automatically when RPV level is below +13 inches. 
 
A. Incorrect –Plausible – Based on the indications provided the candidate may incorrectly determine 

that we are in mode 3 which would then require entry into PPM 5.1.1 RPV Control. This is 
incorrect based on a reactor coolant temperature of 170F, the plant is currently in Mode 4. ABN-
ADHR would only be entered as a mitigation strategy when it was determined that a RHR 
shutdown cooling loop could not be returned to service. ABN-RHR-SDC-LOSS would be the 
correct ABN to mitigate this event after actions were taken per PP 5.1.9 RPV Control. 
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B. Incorrect – Plausible – Based on the indications provided the candidate may incorrectly 
determine that we are in mode 3 which would then require entry into PPM 5.1.1 RPV Control. 
This is incorrect based on a reactor coolant temperature of 170F, the plant is currently in Mode 4. 
Part 2:ABN-ADHR would not be used to mitigate this event until it has been determined that a 
RHR SDC loop could not be restored. Based on information provided SDC can be restored using 
ABN-FAZ and ABN-RHR-SDC-LOSS. 
 

C. CORRECT – Entry conditions for PPM 5.1.9 have been and would be used to mitigate the level 
transient.  Based on information provided SDC can be restored using ABN-RHR-SDC-LOSS 
once level has been restored via PPM 5.1.9.  
 

D. Incorrect – Plausible - Entry conditions for PPM 5.1.9 have been met. Part 2:ABN-ADHR would 
not be used to mitigate this event until it has been determined that a RHR SDC loop could not be 
restored. Based on information provided SDC can be restored using ABN-RHR-SDC-LOSS once 
level has been restored via PPM 5.1.9 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.1.1 RPV Control (Modes 1 to 3) 
Technical Specifications 
ABN-SDC-LOSS 
PPM 5.1.9 RPV Control (Mode 4) 
ABN-ADHR 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-12 Evaluate given key Residual Heat Removal System parameters, if needed 
determine a course of action to correct or mitigate the following abnormal condition(s): 
 t. System isolation 
 v. Reactor low water level 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must interpret plant conditions and determine procedures based on mitigation strategy 
and procedure hierarchy. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
Comments / Reference: PPM 5.1.1 RPV Control Rev: Major: 23 Minor: Min 
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Applicability is mode 1-3 

 
 
Comments / Reference: PPM 5.1.9 RPV Control Rev: Major: 23 Minor: Min 

 
Applicability is mode 4 

 
 
 
Comments / Reference:    ABN-RHR-SDC-LOSS              Rev: Major: 7 Minor: Min 
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Comments / Reference: ABN-ADHR          Rev: Major: 002 Minor: N/A 
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While the entry conditions are technically met for entry into ABN-ADHR, Attachment 7.1 is 
only performed if RHR-SDC loop cannot be restored. Based on conditions provided PPM 
5.1.9 can be used to mitigate level and RHR SDC can be restored. 

 
 
 
 
 
 
Comments / Reference: PPM 1.3.1 Rev: Major: 134 Minor: N/A 

 
 
 
Comments / Reference: Technical Specifications Rev: Major: 251 Minor: Min 



Page 6 of 6 
 

 

 
 
 
 
 
 



 CGS NRC 2023 RO Written Exam Worksheet Form 4.2-1 
Question: RO-10 

Page 1 of 3 
 

Examination Outline Cross-reference:  10 
Revision:           0 Date:  6/2/22 Tier: 1  
 Group: 1 
 K/A Number: 295023.AK1.03 
Level of Difficulty:   LOD RO Importance Rating: 3.8 

K/A Description:  Knowledge of the operational implications and/or cause and effect relationships of the following as they 
apply to Refueling Accidents: Inadvertent criticality 

 
CGS is in Mode 5. 
 
A core reload is in progress. 
 

• A fuel bundle is being inserted into the core. 
 
The Reactor Operator reports that there has been an unexpected doubling of the average 
SRM count rate. 
 
What action should be taken? 
 
The fuel bundle… 
 

A. insertion may continue as long as the average SRM count rate does not double again. 
 

B. should be immediately returned to the Spent Fuel Pool until the SNE has determined 
margin to criticality. 

 
C. insertion should be stopped until SRM count rates stabilize. The bundle may then be 

inserted slowly while closely monitoring subcritical multiplication. 
 
D. should be placed in a temporary setdown location identified on the Nuclear Components 

Transfer List (NCTL) until the Reactivity Manager approves resumption of CORE 
ALTERATIONS. 

 
 
Answer: C 

 
K/A Match: 
Requires knowledge of required steps to prevent inadvertent criticality during fuel handling 
evolutions. 
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Explanation: 
 
A. Incorrect. Plausible since, for the conditions given, the fuel move may continue slowly once SRM 

count rates stabilize. However, this is not dependent on average count rates doubling twice.  
 

B. Incorrect. Plausible since returning the fuel bundle to the SFP is an action that is taken if the fuel 
bundle cannot be placed in the core due to debris or mechanical interference. However, for the 
conditions given, the fuel move should be stopped until SRM count rates stabilize. 
 

C. Correct. In accordance with PPM 6.3.2, Fuel Movement with the Refueling Bridge, section 
5.2.4.e, if the average SRM count rate unexpectedly doubles, the bundle insertion should be 
stopped until SRM count rates stabilize. 
 

D. Incorrect. Plausible since placing the fuel bundle in a temporary set down location is the correct 
action if the fuel bundle cannot be transferred to the SFP due to debris or mechanical 
interference. However, for the conditions given, the fuel move should be stopped until SRM count 
rates stabilize.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 6.3.2, Fuel Movement with the Refueling Bridge 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 13286 -  Given initial SRM count rate data, determine the count rates that would 
require a fuel shuffle to be suspended. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/S 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of the SRM parameters that must be met to suspend 
a fuel move with the actions required when those parameters are exceeded. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 6.3.2 Rev: Major: 027 Minor: N/A 
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Examination Outline Cross-reference:  RO-11 
Revision:           1 Date:  11/03/2022 Tier: 1  
 Group: 1 
 K/A Number: 295024 EK3.01 
Level of Difficulty:   3 RO Importance Rating: 4.4 

K/A Description:  Knowledge of the reasons for the following responses or actions as they apply to High Drywell Pressure: 
Drywell spray (Mark I, II) 

The mode switch is in shutdown due to a leak in Drywell. 
 

• Drywell pressure is 13 psig and up slow.  
• The Reactor operator has verified Drywell temperature is below DSIL. 
• Wetwell level has been verified below 50 feet. 

 
You are initiating drywell spray from step P-11 of PPM 5.2.1, Primary Containment Control. 
 
Drywell spray   (1)    designed to prevent the over pressurization of the containment.  
 
Initiation of Drywell sprays prevents chugging by   (2)  .  
 

A. (1) is 
(2) reducing drywell temperature. 
 

B. (1) is 
(2) allowing non-condensable gasses to enter the drywell from the wetwell. 
 

C. (1) is NOT 
(2) reducing drywell temperature. 
 

D. (1) is NOT 
(2) allowing non-condensable gasses to enter the drywell from the wetwell. 

 
Answer: D 

 
K/A Match: 
Requires understanding of the reasons for drywell spray during high Drywell pressure conditions. 
Includes reasons stated in both the FSAR and PPM 5.0.10a.  

 
 
 
 
 
 
 
 
 
 
 
 
Explanation: 
 
A. Incorrect.  
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Plausible because initiating drywell spray reduces drywell pressure. Incorrect because the FSAR 
states that containment spray is not required to prevent the overpressurization of containment.  
 
Plausible because drywell spray lowers both pressure and temperature. Temperature is related to 
the cyclic condensation of steam that creates the chugging condition. Incorrect because reducing 
temperature does not prevent chugging. PPM 5.0.10a states that drywell pressure must be 
reduced below the setpoint for the vacuum breakers to open allowing non-condensable gases to 
flow into the drywell from the wetwell. 
 

B. Incorrect.  
 
Plausible because initiating drywell spray reduces drywell pressure. Incorrect because the FSAR 
states that containment spray is not required to prevent the overpressurization of containment.  
 
Plausible because allowing non-condensable gasses to enter the drywell from the wetwell is the 
correct answer. PPM 5.0.10a states that chugging is prevented by allowing non-condensable 
flow. 
 
 
 

C. Incorrect. 
Plausible because this portion of the answer is correct. Containment spray is not required to 
prevent overpressurization of containment per the FSAR. 
 
Plausible because drywell spray lowers both pressure and temperature. Temperature is related to 
the cyclic condensation of steam that creates the chugging condition. Incorrect because reducing 
temperature does not prevent chugging. PPM 5.0.10a states that drywell pressure must be 
reduced below the setpoint for the vacuum breakers to open allowing non-condensable gases to 
flow into the drywell from the wetwell. 
 

D. Correct. 
 
Containment spray is not required to prevent the overpressurization of containment per the 
FSAR. 
 
PPM 5.0.10a states that chugging is prevented by allowing non-condensable gas flow from the 
wetwell to the drywell.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.0.10A 
FSAR Section 6.5.2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5636 - Describe the function, purpose and design features of the following 
Primary Containment System components: 

- Wetwell to drywell vacuum breakers (include opening pressure)  
- Three spray spargers (12 inch and 6 inch) 
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Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to recall the reasons for drywell spray as required in step P-11 of PPM 5.2.1. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: 5.0.10A Rev: Major: 0 Minor: N/A 
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Examination Outline Cross-reference:  RO-12 
Revision:           0 Date:  09/01/22 Tier: 1  
 Group: 1 
 K/A Number: 295025 EA2.04 
Level of Difficulty:   3 RO Importance Rating: (4.0/3.4) 

K/A Description:  Ability to determine and/or interpret the following as they apply to High Reactor Pressure: (CFR: 41.10 / 
43.5 / 45.13)   EA2.04 Suppression Pool Level 

 
CGS is at 100% power. 
 
A DEH failure results in a high pressure scram. 
 
10 Minutes later: 
 

• All rods are in, RPV Pressure and RPV Level are stable.  
• Level control is in automatic on the startup flow control valves. 
• RO2 is controlling Reactor pressure with SRVs. 
• P601 A11 and A12, 2-3 SUPP POOL LEVEL HIGH/LOW remains in alarm. 

 
What action will the crew take to mitigate Suppression Pool water level? 
 
Crew will perform    (1)     to adjust Suppression Pool level as procedurally directed by     (2)    . 
 
 

A. (1) PPM 5.5.23 Emergency Suppression Pool Makeup  
(2) PPM 5.2.1 Primary Containment Control 

 
B. (1) PPM 5.5.23 Emergency Suppression Pool Makeup  

(2) ABN-PRESSURE  
 

C. (1) SOP-RHR-SPC  
(2) PPM 5.2.1 Primary Containment Control 

 
D. (1) SOP-RHR-SPC 

(2) ABN-PRESSURE 
 

 
Answer: C 

 
K/A Match: 
Actions required and guidance to reduce Suppression pool level following a high reactor pressure 
condition. 
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Explanation: 
While is not stated that the Crew is in PPM 5.2.1 Primary containment control, understanding of plant 
design with a scram from 100% power and SRV’s cycling followed by the RO controlling SRV’s to 
control pressure for 10 minutes would result in high WW level. Fundamental part of answering this 
question revolves around the operators knowledge of the plant response to high pressure -> SRV’s 
cycling even for a short period of time will result in EOP entry conditions for PPM 5.2.1 on HIGH 
suppression pool level and mitigation of high suppression pool level per PPM 5.2.1 is SOP-RHR-
SDC to lower level. 
  
A. Incorrect – Plausible – (1) Incorrect - PPM 5.5.23 provides guidance for ONLY making up to the 

suppression pool on LOW level and does not contain guidance for lowering suppression pool 
level. This action is taken in PPM 5.2.1 Primary Containment Control when WW level is LT -2”. 
Based on plant conditions WW level will by GT +2” and not less. (2) Correct - PPM 5.2.1 will be 
entered based on plant conditions. Based on simulator testing a high pressure scram with a DEH 
failure results in multiple SRV’s Cycling, the entry conditions for PPM 5.2.1 on Suppression Pool 
HIGH level will be reached in less than a minute. PPM 5.2.1 Primary Containment Control step L-
1 directs SOP-RHR-SPC to lower level   
 

B. Incorrect – Plausible -(1) Incorrect - PPM 5.5.23 provides guidance for ONLY making up to the 
suppression pool on LOW level and does not contain guidance for lowering suppression pool 
level. This action is taken in PPM 5.2.1 Primary Containment Control when WW level is LT -2”. 
Based on plant conditions suing SRV’s for pressure control  WW level will by GT +2” and not 
less. (2) Incorrect – ABN-PRESSRE will be entered based on plant conditions, however the 
guidance in ABN-PRESSURE contains steps to mitigate the reactor pressure transient and does 
not contain guidance for lowering WW level.  
 

C. Correct – PPM 5.2.1 will be entered based on plant conditions. Based on simulator testing a high 
pressure scram with a DEH failure results in multiple SRV’s Cycling, the entry conditions for PPM 
5.2.1 on Suppression Pool HIGH level will be reached in less than a minute. PPM 5.2.1 Primary 
Containment Control step L-1 directs SOP-RHR-SPC to lower level. 
 

D. Incorrect – Plausible – (1) Correct SOP-RHR-SPC is used to mitigate high WW level  it is just not 
directed from ABN-PRESSURE (2) Incorrect – ABN-PRESSRE will be entered based on plant 
conditions, however the guidance in ABN-PRESSURE contains steps to mitigate the reactor 
pressure transient and does not contain guidance or a reference to lowering WW level using 
SOP-RHR-SPC. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.5.23 
PPM 5.2.1 Primary Containment Control 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 8375 Describe the purpose of attempting to maintain  
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Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Must evaluate plant conditions and determine the correct procedure that will mitigate wetwell level 
increase. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: PPM 5.5.23 Rev: Major: 008 Minor: N/A 

 
 
 
 
Comments / Reference: PPM 5.2.1 Primary Containment Control Rev: Major: 029  Minor: N/A 

 
 
 
 
Comments / Reference: SOP-RHR-SPC Rev: Major: 008  Minor: 004 
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Examination Outline Cross-reference:  RO-13 
Revision:           0 Date:  11/13/22 Tier: 1  
 Group: 1 
 K/A Number: 295026 EK2.10 
Level of Difficulty:   4 RO Importance Rating: 3.7 

K/A Description:  Knowledge of the relationship between Suppression Pool High Water Temperature and the following 
systems or components:  LPCS 

 
CGS is in Mode 1. 
 
An event occurs that causes an automatic scram and Wetwell to heat up. 
 
As the Wetwell temperature increases, what action(s) will be performed? 
 

(1) When Wetwell temperature is above 90⁰F, enter PPM 5.2.1, Primary Containment 
Control. 

(2) When Wetwell temperature cannot be maintained below 135⁰F, enter PPM 5.1.1, RPV 
Control (Mode 1-3). 

(3) Before Wetwell temperature reaches 225⁰F, secure LPCS if not needed for core 
cooling. 

 
 

A. (1) ONLY. 
 

B. (2) ONLY. 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY 

 
 
 
Answer: C 

 
K/A Match: 
Requires a knowledge that Suppression Pool High Water Temperature affects the net positive 
suction head for LPCS which can lead to pump damage due to cavitation within the pump. 
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Explanation: 
 
A. Incorrect:  Plausible because Choice 1) is the wetwell temperature that requires entry into PPM 

5.2.1, Primary Containment Control, and is correct.  However, Choice 3) is also correct.  The 
expectation is that LPCS should be operated, if possible, only when Wetwell temperature is 
below the NPSH Limit.  If EOP/SAG objectives associated with providing core cooling cannot 
otherwise be achieved, however, operation with Wetwell temperature above the NPSH Limit is 
permitted. 
 

B. Incorrect:  Entry into PPM 5.1.1 due to Wetwell temperatures occurs before 110⁰F.  Plausible 
because this is the temperature for entry into PPM 5.2.1 due to Drywell heat up. 
 

C. Correct:  Both Choice 1) and Choice 3) are correct.  See A. above. 
 

D. Incorrect:  Plausible because Choice 3) is correct, however, Choice 2) is incorrect.  See A. and B. 
above. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

5.0.10, Flowchart Training Manual Volume I, Introduction and 
References 
5.0.10A, Flowchart Training Manual Volume II, EOPs-Hot Bases  
5.2.1, Primary Containment Control (Mode 1-3) 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RO-5.2.1-01  Maintain wetwell temperature IAW PPM 5.2.1. 
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

 
 

  

 
Justification for Cognitive Level 
Requires the student to have a fundamental understanding of actions and entry conditions for EOP 
Flowchart 5.2.1, Primary Containment Control.  Additionally, the student must synthesize a 
knowledge that temperature increases to pump suction supplies affects the saturation temperature 
within the pump which can lead to cavitation and damage to the pump.  The student must also 
understand that if core cooling is needed, the pump should be operated regardless to damage. 

 

10 CFR Part 55 Content: 55.41 7 
 
Comments / Reference: 5.2.1 Rev: Major: 029 Minor: N/A 

Excerpt from PPM 5.2.1 Flowchart: 
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Comments / Reference: 5.0.10 Rev: Major: 026 Minor: N/A 
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Comments / Reference: 5.0.10A Rev: Major: 000 Minor: N/A 
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Comments / Reference: 5.0.10A Rev: Major: 000 Minor: N/A 

 
 



CGS NRC 2023 RO Written Exam Worksheet                                    Form 4.2-1 
Question: RO-14 
 

Page 1 of 4 
 

Examination Outline Cross-reference:  RO-14 
Revision:           0 Date:  8/1/22 Tier: 1  
 Group: 1 
 K/A Number: 295028 2.4.31 
Level of Difficulty:   3 RO Importance Rating: 4.2 

K/A Description:  Knowledge of annunciator alarms, indications, or response procedures:  High Drywell Temperature (Mark 
I and Mark II only) 

 
CGS is at 100% power. 
 

• All five drywell forced coolers are in service. 
 
An event occurs: 
 

• Both P601.A11 1-3, Drywell/Suppression Pool Temperature High, and P601.A12 1-3, 
Drywell/Suppression Pool Temperature High, annunciators are in alarm. 
 

• There are no leaking or open SRVs. 
 

• Alarm Group 1 - Average Drywell Temperature High, (Point A01) on both CMS-TR-5 
and CMS-TR-6 are verified to be causing the alarms and read similarly. 

 
• Drywell temperature continues to rise. 

 
Based on the above conditions, what is the lowest drywell temperature where PPM 5.2.1, 
Primary Containment Control, is entered? 
 
 

A. 90⁰F. 
 

B. 131⁰F. 
 
C. 135⁰F. 
 
D. 285⁰F. 
 

 
Answer: C 

 
K/A Match: 
Requires a knowledge of when to enter PPM 5.2.1 based on the high drywell alarm response 
procedure. 
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Explanation: 
 
A. Incorrect: Plausible because this is the specified wetwell temperature to enter PPM 5.2.1. 

 
B. Incorrect: Plausible because this is the alarm setpoint for Drywell/Suppression Pool Temperature 

High annunciator alarms. 
 
C. Correct: PPM 5.2.1 is entered when A01 is GT 135⁰F when all five coolers are operating. 
 
D. Incorrect: Plausible because this is the expected drywell temperature per OI-15 to initiate drywell 

sprays. 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

5.2.1, Primary Containment Control 
OI-15, EOP and EAL Clarifications 
4.601.A11, P601.A11 Annunciator Panel Alarms 
4.601.A12, P601.A12 Annunciator Panel Alarms 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RO-5.2.1-02  Maintain drywell temperature IAW PPM 5.2.1. 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize a knowledge of PPM 5.2.1 entry conditions with alarm conditions 
and Alarm Response Procedure actions. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: 5.2.1 Rev: Major: 029 Minor: N/A 

Excerpt from PPM 5.2.1: 

 

Comments / Reference: 4.601.A11 Rev: Major: 027 Minor: N/A 

Excerpt from PPM 4.601.A11: 
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Comments / Reference: 4.601.A12 Rev: Major: 029 Minor: 001 

Excerpt from PPM 4.601.A12: 

 
Comments / Reference: OI-15 Rev: Major: 037 Minor: N/A 

Excerpt from PPM OI-15: 
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Examination Outline Cross-reference:  RO-15 
Revision:           0 Date:  8/10/22 Tier: 1  
 Group: 1 
 K/A Number: 295030 2.4.46 
Level of Difficulty:   2 RO Importance Rating: 4.2 

K/A Description:  Ability to verify that the alarms are consistent with the plant conditions:  Low Suppression Pool Water 
Level 

 
CGS is at 100% power. 
 
The following annunciator is in alarm: 
 
 

 
 

(1) How is this alarm verified to be consistent with plant conditions? 
(2) What is the significance of the black dot in the annunciator window? 

 
 

A. (1) Determine level on CMS-LR-4 only. 
(2) Potential EOP entry. 

 
B. (1) Determine level on CMS-LR-3 and CMS-LR-4. 

(2) Potential EOP entry. 
 

C. (1) Determine level on CMS-LR-4 only. 
(2) Potential EAL entry. 

 
D. (1) Determine level on CMS-LR-3 and CMS-LR-4. 

(2) Potential EAL entry. 
 
 
Answer: D 

 
K/A Match: 
Requires a knowledge of how to verify that the alarms are consistent with the plant conditions, 
specifically Suppression Pool Water Level. 
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Explanation: 
 
A. (1) Incorrect: Plausible because CMS-LR-4 is the source of the annunciator alarm. 

(2) Incorrect: Plausible because annunciator windows are marked with an orange triangle for 
potential EOP entries. 

 
B. (1) Correct: Alarm annunciator procedure 4.601.A11 2-3, Suppression Pool Level High/Low, 

directs level to be determined on CMS-LR-3 and CMS-LR-4. 
(2) Incorrect: See A(2) above. 

 
C. (1) Incorrect: See A(1) above. 

(2) Correct: An annunciator window marked with a black dot indicates a potential EAL entry. 
 
D. (1) Correct: See B(1) above. 

(2) Correct See C(2) above. 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

OI-45, Color Banding of Control Room Instrumentation 
4.601.A11, P601.A11 Annunciator Panel Alarms 
 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 2.1.31  Ability to locate control room switches, controls, and indications, and to 
determine that they correctly reflect the desired plant lineup 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize a knowledge of Alarm Response Procedure actions with a 
knowledge of Annunciator Window markings to determine appropriate course of action. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: 4.601.A11 Rev: Major: 029 Minor: N/A 

Excerpt from 2-3: 

 
Comments / Reference: OI-45 Rev: Major: 027 Minor: N/A 

Excerpt from PPM OI-45: 

 

 
 



Page 1 of 5 
 

Examination Outline Cross-reference:  RO-16 
Revision:           0 Date:  7/26/22 Tier: 1  
 Group: 1 
 K/A Number: 295031 EK2.11 
Level of Difficulty:   3 RO Importance Rating: 4.3 

K/A Description:  Knowledge of the relationship between Reactor Low Water Level and the following systems or 
components:  Reactor Protection System 

 
CGS is at 100% power. 
 
An event occurs: 
 

• Both Reactor Protection System (RPS) trip systems deenergize due to Reactor Low 
Water Level. 

• All immediate actions of PPM 3.3.1, Reactor Scram QC, have been completed. 
• All rods are in. 

 
The RPS trip occurred at a level of     (1)     and the NEXT procedure to be entered is     (2)    . 
 
 

A. (1)  +13” 
(2)  PPM 5.1.1, RPV Control (Mode 1-3) 

 
B. (1)  +13” 

(2)  ABN-RPS, Loss of RPS 
 
C. (1)  -50” 

(2)  PPM 5.1.1, RPV Control (Mode 1-3) 
 
D. (1)  -50” 

(2)  ABN-RPS, Loss of RPS 
 

 
Answer: A 

 
K/A Match: 
Requires a knowledge of the reactor low water level that will cause an RPS trip. 
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Explanation: 
 
A. (1) Correct: The RPS low reactor level trip occurs at +13”. 

(2) Correct: Entry conditions for PPM 5.1.1 have been met and Annunciator Response 
Procedures (ARP) 4.603.A7 2-3 and 4.603.A8 2-3 specify entry into PPM 5.1.1 
after PPM 3.3.1. 

 
B. (1) Correct: See A(1) above. 
 (2) Incorrect: Plausible because ABN-RPS provides direction for resetting RPS trip logic, 

however, the entry conditions for ABN-RPS have not been met.  This procedure 
provides direction in the event the output from one or both RPS MG Sets is lost. 

 
C. (1) Incorrect: Plausible because -50” is the low reactor water level trip point for NSSSS isolation. 
 (2) Correct: See A(2) above. 
 
D. (1) Incorrect: See C(1) above. 
 (2) Incorrect: See B(2) above. 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

3.3.1-QC, Reactor Scram Quick Card 
5.1.1, RPV Control (Mode 1-3) 
ABN-RPS, Loss of RPS 
1.3.1, Operating Policies, Programs, and Practices 
4.601.A11, P601.A11 Annunciator Panel Alarms 
4.601.A12, P601.A12 Annunciator Panel Alarms  
4.603.A7, P603.A7 Annunciator Panel Alarms  
4.603.A8, P603.A8 Annunciator Panel Alarms  

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RO-5.2.1-01  Maintain wetwell temperature IAW PPM 5.2.1. 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize a knowledge of RPS Trip setpoints and procedure entry 
conditions with an understanding of procedure hierarchy. 

 

10 CFR Part 55 Content: 55.41 7 
 
Comments / Reference: 4.603.A7 Rev: Major: 060 Minor: N/A 



Page 3 of 5 
 

Excerpt from PPM 4.603.A7: 

 
Comments / Reference: 4.603.A8 Rev: Major: 045 Minor: 001 

Excerpt from PPM 4.603.A8: 
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Comments / Reference: 5.1.1 Rev: Major: 023 Minor: N/A 

Excerpt from PPM 5.1.1 Flowchart: 

 
Comments / Reference: ABN-RPS Rev: Major: 016 Minor: N/A 

Excerpt from ABN-RPS: 

 
Comments / Reference: 1.3.1 Rev: Major: 134 Minor: N/A 

Excerpts from PPM 1.3.1: 

 

 
Comments / Reference: 4.601.A11 3-3 Rev: Major: 027 Minor: N/A 
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Excerpt from 4.601.A11 3-3: 

 

Comments / Reference: 4.601.A12 1-2 Rev: Major: 029 Minor: N/A 

Excerpt from 4.601.A12 1-2: 
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Examination Outline Cross-reference:  RO-17 
Revision:           0 Date:  5/12/2022 Tier: 1  
 Group: 1 
 K/A Number: 295037 EK3.07 
Level of Difficulty:   3 RO Importance Rating: 4.2 

K/A Description:  Knowledge of the reasons for the following responses or actions as they apply to SCRAM Condition 
Present and Reactor Power Above APRM Downscale or Unknown: Alternate control rod insertion 
methods. 

 
CGS is operating at 100% power. 
 
A transient occurs that requires a reactor scram.  
 
All immediate actions for a reactor scram have been completed.  
 

• There is no rod motion following the scram. 
 
The following indications are observed: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
The crew is performing PPM 5.5.11 – Alternate Control Rod Insertions. 
 
What method of control rod insertion will be attempted first to shutdown the reactor? 
 
 

A. Vent the scram air header. 
 

B. Vent control rod overpiston volumes. 
 
C. Remove fuses to de-energize scram solenoids. 
 
D. Scram individual control rods with scram test switches.  
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Answer: C 
 
K/A Match: 
Requires student to evaluate plant status and apply knowledge of various alternate control rod 
insertion methods. 

 
 
Explanation: 
 
A. Incorrect. Plausible because with no blue scram lights on this method could be used to insert 

control rods. Incorrect because removing fuses to de-energize scram solenoids will be done 
before this step IAW PPM 5.5.11. 
 

B. Incorrect. Plausible because this method is directed by PPM 5.5.11 to insert control rods and this 
method would be used if removing fuses to de-energize scram solenoids is not successful. 
Incorrect because per PPM 5.5.11 fuses will be removed prior to venting overpiston areas. 
 

C. Correct. Per PPM 5.5.11 with any white RPS Scram Light on the first action taken will be to 
Remove fuses to de-energize scram solenoids.  
 

D. Incorrect. Plausible because this method is directed by PPM 5.5.11 to insert control rods with any 
white RPS scram light on and this method would be used if removing fuses to de-energize scram 
solenoids is not successful. Incorrect because per PPM 5.5.11 fuses will be removed prior to 
scramming individual rods with scram test switches. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.1.2 
PPM 5.5.11 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: Reference or N/A 
 

Learning Objective: 16160 - Given the following, explain the purpose, general content, hierarchy, 
and significant precautions and limitations of the following Emergency Support 
Procedures: d. Alternate Control Rod Insertion 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires student to interpret plant conditions and determine the appropriate actions.  

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
Comments / Reference: 5.5.11 Rev: Major: 11 Minor: 1 
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PPM 5.1.2 Major Rev 27 – Minor – N/A 
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Examination Outline Cross-reference:  18 
Revision:           0 Date:  08/10/22 Tier: 1  
 Group: 1 
 K/A Number: 295038 EA1.07 
Level of Difficulty:   4 RO Importance Rating: 3.7 

K/A Description:  Ability to operate and/or monitor the following as they apply to High Offsite Radioactivity Release Rate: Control room 
heating, ventilation, and air conditioning 

 
CGS is at 100% power. 
 

• There is a confirmed release of radioactivity from the DOE 618-11 burial site. 
• Control room habitability may be threatened. 

 
In accordance with ABN-RAD-RELEASE, what actions are taken regarding the alignment of 
Control Room HVAC? 
 
Control Room HVAC… 
 
 

A. Remote Air Intake No. 1 (NW) is isolated. 
 

B. is placed in Manual Recirculation mode of operation. 
 
C. air handling units are aligned to Standby Service Water cooling. 
 
D. Emergency Filter Unit Fans are manually placed in service. 
 

 
Answer: B 

 
K/A Match: 
Manual alignment of CR HVAC that is required per ABN-RAD-RELEASE and plant conditions. 

 
 
Explanation: 
 
A.  Incorrect – Plausible since isolation of remote air intakes is allowed for maintenance activities 

and DOE Burial Site 618-11 is located NW of the control room. However, intake isolation is only 
allowed during maintenance activities and is not part of the ABN-RAD-RELEASE response.  
 

B. Correct – Per ABN-RAD-RELEASE section 4.2. If control room habitability is threatened the 
Control Room is placed in Recirculation Mode of operation per SOP-HVAC/CR-OPS thus 
eliminating the outside air intakes from the flowpath. 
 

C. Incorrect – Plausible – The standby service water system is the emergency cooling source for the 
WMA Air handling units. However, under the given conditions there is no valid reason or strategy 
associated with swapping the cooling water source.  
 

D.  Incorrect – Plausible: Under circumstances that result in a “Z” signal  (13mR detected in RB 
exhaust plenum) Emergency filter unit fans are automatically aligned in service with a group 3 
NS4 isolations signal. Emergency units on a Z signal would be aligned to the remote air intakes. 
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For a situation where habitability is impacted by the DOE burial grounds (Outside source vrs 
inside source) this alignment would not be desired nor is it procedurally directed. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SOP-HVAC/CR-OPS 
ABN-RAD-RELEASE 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: CR-HVAC-12 Evaluate given key Control Room HVAC System parameters, if needed 
determine a course of action to correct or mitigate the following abnormal condition(s); 
a. Initiation/reconfiguration 
b. Extreme environmental conditions (fire, toxic gas, smoke, radiation, etc.) 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Based on plant conditions, determine strategy / configuration for CR HVAC system 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SOP-HVAC/CR-OPS Rev: Major: 030 Minor: N/A 

 
 
 
 
 
 
Comments / Reference: ABN-RAD-RELEASE Rev: Major: 010 Minor: 001 
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 CGS NRC 2023 RO Written Exam Worksheet Form 4.2-1 
Question: RO-19 

Page 1 of 5 
 

Examination Outline Cross-reference:  19 
Revision:           0 Date:  4/25/22 Tier: 1  
 Group: 1 
 K/A Number: 600000.AK2.06 
Level of Difficulty:   3 RO Importance Rating: 3.8 

K/A Description:  Knowledge of the relationship between Plant Fire on Site and the following systems or components: Fire 
pumps 

 
CGS is in Mode 1. 
 
The following alarm activates: 
 

• FCP2.5-3, SYS 57 DELUGE MAIN XFMR TR-M1 – FIRE 
 
The CRS enters ABN-FIRE, Fire. 
 

• Fire Header pressure is 118 psig, down slow. 
 
An operator is performing ABN-FIRE, step 4.7, “VERIFY at least one fire pump is running”. 
 
(1) Which fire pump will be running? 
(2) What additional action should be taken in accordance with ABN-FIRE? 
 
 
 

A. (1) FP-P-2A 
(2) Start a second fire pump.  

 
B. (1) FP-P-2A 
 (2) Dispatch safe shutdown operators to perform Appendix R fire area actions.  
 
C. (1) FP-P-2B 
 (2) Start a second fire pump.  
 
D. (1) FP-P-2B 
 (2) Dispatch safe shutdown operators to perform Appendix R fire area actions.  
 

 
Answer: A 

 
K/A Match: 
Requires an understanding of fire pump automatic start feature and required actions of ABN-FIRE 
with respect to fire pump operation. 
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Explanation: 
 
A. Correct. Fire pump FP-P-2A automatically starts at 120 psig header pressure. In accordance with 

ABN-FIRE, step 4.8, if an automatic sprinkler/deluge system has been activated, a second fire 
pump should be started.  
 

B. Incorrect. Plausible since FP-P-2A will be running. Plausibility is enhanced since dispatching safe 
shutdown operators is an action required by ABN-FIRE for a fire in a However,  
 

C. Incorrect. Plausible since starting a second fire pump is the next required action in accordance 
with ABN-FIRE. However, FP-P-2B automatic start setpoint is 110 psig, and header pressure is 
still above the setpoint. 
 

D. Incorrect. Plausible since determining the reporting location for the Hanford Fire Department is 
step 4.9 in ABN-FIRE. Plausibility is enhanced if the automatic start setpoints for FP-P-2A and 
FP-P-2B are reversed. However, since an automatic sprinkler/deluge system has been activated, 
the next step is to start second fire pump (step 4.7).  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000177, Fire Protection System Description 
ABN-FIRE, Fire 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: FP-07 Given a Fire Protection System Annunciator, describe: 
a. The condition causing the annunciator 
b. Any automatic actions 
c. Any operational implications 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires synthesizing a knowledge of fire pump automatic start features with an understanding of 
actions required based on fire pump operating status. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: SD000177 Rev: Major: Maj Minor: Min 
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Comments / Reference: ABN-FIRE Rev: Major: 043 Minor: 001 
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Examination Outline Cross-reference:  20 
Revision:           1 Date:  10/25/22 Tier: 1  
 Group: 1 
 K/A Number: 70000.AK1.02 
Level of Difficulty:   3 RO Importance Rating: 3.1 

K/A Description:  Knowledge of the operational implications and/or cause and effect relationships of the following as they 
apply to Generator Voltage and Electric Grid Disturbances: Over-excitation 

 
CGS is in Mode 1. 
 
A plant startup is in progress in accordance with PPM 3.1.2, Reactor Plant Startup. 
 
Operators are synchronizing the Main Turbine with the Grid in accordance with SOP-MT-START. 
 
Current plant conditions: 
 

• Main Turbine speed is 1801 rpm. 
• Generator Sync Voltage is matched with Grid voltage.  
• The synchroscope is moving SLOW in the FAST direction. 

 
Prior to closing ASHE Breaker NO. 1 (BPA BKR 4885), the following annunciator alarms: 
 

• 800.C3.8-7: MAIN GENERATOR OVEREXCITATION 
 
Generator Overexcitation Relay, E-RLY-59/81G1, reads 1.32 V/HZ, which will cause a generator trip in 
approximately 10 minutes.  
 
What is the next action that should be taken? 
 
 

A. Immediately trip the Main Generator Exciter Field Breaker, E-RMS-41.  
 

B. Raise Main Turbine frequency at 25 rpm/min with DEH until alarm clears.  
 
C. Continue with Main Generator synchronization and close ASHE Breaker NO. 1. 
 
D. Lower the Main Generator Exciter Voltage Adjuster, E-RMS-90V, until alarm clears.  

 
 
 
 
Answer: D 

 
K/A Match: 
Requires knowledge of actions required for an overexcited generator during synchronization. 

 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since SOP-MT-START directs tripping the field breaker if there is no output 
voltage from the generator when the field breaker is initially shut. However, with the given 
conditions, generator voltage should be lowered until alarm clears.   
 

B. Incorrect. Plausible since raising speed will clear the alarm. However, turbine speed is normal. 
The cause of the alarm is generator voltage 
 

C. Incorrect. Plausible since this action would be correct if the generator overexcitation relay output 
was LT 1.32 V/HZ. However, since the relay is at 1.32 V/HZ, the cause of the alarm (high 
voltage) must be addressed prior to continuing synchronization.    
      

D. Correct. With the generator overexcitation relay at 1.32 V/HZ , the generator will trip in 10 
minutes. 4.800.C3.8-7 ARP lowering the terminal voltage to clear the alarm.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

4.800.C3, Annunciator Panel Alarms 
SOP-MT-START, Main Turbine Start 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5520 - List the Main Generator Trips (device numbers not required). 
 
 
 
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must synthesize knowledge of main generator trips with an understanding of actions 
required when the main generator is overexcited 

 

10 CFR Part 55 Content: 55.41 Choose. 
 
 
 
Comments / Reference: 4.800.C3 Rev: Major: 021 Minor: N/A 
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Comments / Reference: SOP-MT-START Rev:  034 Minor: N/A 
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Examination Outline Cross-reference:  RO-21 
Revision:           0 Date:  8/17/22 Tier: 1  
 Group: 2 
 K/A Number: 295009 AK1.05 
Level of Difficulty:   3 RO Importance Rating: 3.5 

K/A Description:  Knowledge of the operational implications and/or cause and effect relationships of the following as they 
apply to Low Reactor Water Level: Natural circulation 

 
CGS has scrammed: 
 

• Several rods remained full out. 
• Rx Power is GT 5%. 
• RPV level is -100” down slow. 

 
(1) What EOP Chart is entered? 
(2) When is RPV level restored and maintained +13” to +54”? 

 
 

A. (1) PPM 5.1.2 directly. 
(2) When HSBW is injected into RPV to promote natural circulation mixing of Boron. 

 
B. (1) PPM 5.1.1 then transition to PM 5.1.2. 

(2) When HSBW is injected into RPV to promote natural circulation mixing of Boron. 
 

C. (1) PPM 5.1.2 directly. 
(2) When CSBW is injected into RPV to allow concurrent depressurization of RPV. 

 
D. (1) PPM 5.1.1 then transition to PM 5.1.2. 

(2) When CSBW is injected into RPV to allow concurrent depressurization of RPV. 
 
 
Answer: B 

 
K/A Match: 
Requires a knowledge that lowering RPV water level during an ATWS reduces reactor power by 
reducing natural circulation core flow in the core.  Subsequent raising of RPV water level after HSBW 
addition increases natural circulation core flow and distributes Boron throughout the core. 
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Explanation: 
 
A. (1) Incorrect: Plausible because PPM 5.1.2 is the EOP chart utilized for ATWS conditions, 

however, it is entered from transition 4 of PPM 5.1.1. 
(2) Correct: When HSBW has been injected, RPV water level is restored +13” to +54” to 

reestablish natural circulation flow and mix the boron throughout the core. 
 

B. (1) Correct: PPM 5.1.2 is entered from transition 4 of PPM 5.1.1 when it is determined that 
reactor power is GT 5% and control rod pattern alone does not assure reactor is 
shutdown.  Prior to transition 4, RPV level is rapidly lowered to a best practice 
band of -140” to -80” to preclude neutron flux oscillations. 

(2) Correct: See A(2) above. 
 
C. (1) Incorrect: See A(1) above. 

(2) Incorrect: When CSBW has been injected, RPV depressurization and cooldown may 
proceed.  This is independent of RPV level. 

 
D. (1) Correct: See B(1) above. 

(2) Incorrect: See C(2) above. 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.0.10A, Flowchart Training Manual Volume II, EOPs-Hot Bases 
PPM 5.1.1, RPV Control (Mode 1-3) 
PPM 5.1.2, RPV Control ATWS (Mode 1-3) 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 8017 - Given plant conditions, recognize an EOP entry condition(s) and enter 
the appropriate flow chart. (PPM 5.0.10) 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize a knowledge of EOP entry conditions with a knowledge of SLC 
injection to determine appropriate course of action to ensure Boron is evenly distributed in the core 
during an ATWS. 

 

10 CFR Part 55 Content: 55.41 8 
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Comments / Reference: PPM 5.0.10A Rev: Major: 000 Minor: N/A 

Excerpts from 5.0.10A: 
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Comments / Reference: PPM 5.1.1 Rev: Major: 023 Minor: N/A 

Excerpts from PPM 5.1.1 
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Comments / Reference: PPM 5.1.2 Rev: Major: 023 Minor: N/A 

Excerpts from PPM 5.1.2 
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Examination Outline Cross-reference:  RO-22 
Revision:           0 Date:  8/17/22 Tier: 1  
 Group: 2 
 K/A Number: 295010 AK2.08 
Level of Difficulty:   3 RO Importance Rating: 3.2 

K/A Description:  Knowledge of the relationship between High Drywell Pressure and the following systems or components: 
Plant ventilation systems 

 
CGS is in Mode 1. 
 
An event occurs that causes high drywell pressure (F Signal). 
 
The CRS directs verifying that ABN-FAZ Automatic Actions have occurred. 
 
When verifying, what is the expected condition of plant ventilation systems? 
 

• SGT Systems start and maintain secondary containment pressure at     (1)    . 
• CR Emergency Filtration systems start and align     (2)    . 

 
 

A. (1) -0.8” wg 
(2) in pressurization mode 

 
B. (1) -0.8” wg 

(2) to remote intakes 
 

C. (1) -1.7” wg 
(2) in pressurization mode 

 
D. (1) -1.7” wg 

(2) to remote intakes 
 
 
Answer: D 

 
K/A Match: 
Requires a knowledge of the effect high drywell pressure has on plant ventilation systems. 
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Explanation: 
 
A. (1) Incorrect: Plausible because -0.8” wg is the setpoint for RB/HVAC. 

(2) Incorrect: Plausible because pressurization mode is a valid mode of operation for the 
CR/HVAC and is directed by ABN-FIRE, however, it must be aligned manually. 

 
B. (1) Incorrect: See A(1) above. 

(2) Correct: CR Emergency Filtration systems start and align to remote intakes. 
 

C. (1) Correct: SGT Systems start and maintain secondary containment pressure at -1.7" wg. 
 (2) Incorrect: See A(2) above. 
 
D. (1) Correct: See B(1) above. 

(2) Correct: See C(2) above. 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-FAZ, FAZ 
SOP-HVAC/CR-OPS, Control, Cable, Critical Switchgear Rms Ops 
SOP-HVAC/RB-OPS, Rx Bldg Ventilation System Ops 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6916 - Given an F, A or Z Signal Actuation identify those automatic actions that 
may have occurred. [ABN-FAZ] 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to know ABN-FAZ automatic actions. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: ABN-FAZ Rev: Major: 021 Minor: N/A 

Excerpt from ABN-FAZ, Attachment 7.3, Automatic Actions: 
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Comments / Reference: SOP-HVAC/CR-OPS Rev: Major: 030 Minor: N/A 

Excerpt from SOP-HVAC-OPS: 

 
Comments / Reference: SOP-HVAC/RB-OPS Rev: Major: 012 Minor: N/A 

Excerpt from SOP-HVAC-OPS: 
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Examination Outline Cross-reference:  RO-23 
Revision:           0 Date:  8/18/22 Tier: 1  
 Group: 2 
 K/A Number: 295012 AK3.01 
Level of Difficulty:   3 RO Importance Rating: 3.8 

K/A Description:  Knowledge of the reasons for the following responses or actions as they apply to High Drywell 
Temperature:  Increased drywell cooling 

 
CGS is in Mode 1. 
 
An event causes Drywell temperature to rise. 
 
The CRS enters PPM 5.2.1, Primary Containment control. 
 
When is drywell spray required to be initiated and what is the reason for this limit? 
 
Drywell sprays should be initiated prior to reaching    (1)   in the drywell to prevent   (2)  .  
 
 

A. (1) 330°F 
(2) exceeding ADS design temperature 

 
B. (1) 330°F 

(2) primary containment damage from chugging  
  

C. (1) 340°F 
(2) exceeding ADS design temperature 

 
D. (1) 340°F  

(2) primary containment damage from chugging 
 
 
Answer: A 

 
K/A Match: 
Requires a knowledge of the reason to initiate drywell sprays to increase drywell cooling when high 
drywell temperatures occur. 
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Explanation: 
 
A. Correct. In accordance with step DT-3 of PPM 5.2.1, drywell sprays are initiated prior to reaching 

330⁰F. PPM 5.0.10A states that drywell sprays are initiated at this point prior to the ADS design 
temperature.  
 

B. Incorrect. Plausible since (1) is correct. However, PPM 5.0.10A states that drywell sprays are 
initiated at this point prior to the ADS design temperature. 
 

C. Incorrect. Plausible since (2) is correct. However, drywell sprays are initiated prior to reaching 
330⁰F. 
 

D. Incorrect. Plausible since 340°F is the primary containment design temperature. However, drywell 
sprays are initiated prior to reaching 330⁰F.  
 

 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.2.1, Primary Containment Control (Mode 1-3) 
PPM 5.0.10A, Flowchart Training Manual Volume II, EOPs-Hot Bases 
PPM 4.601.A12, H13-P601.A12 Annunciator Panel Alarms 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 8318 - Describe the reason for attempting to maintain drywell temperature 
below 330 °F. (PPM 5.2.1) 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to know the reason to initiate drywell sprays when high drywell temperatures 
occur. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: PPM 5.2.1 Rev: Major: 029 Minor: N/A 

Excerpts from PPM 5.2.1 

                           

 

                              

 
Comments / Reference: PPM 5.0.10A Rev: Major: 000 Minor: N/A 
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Excerpts from PPM 5.0.10A: 

 

 

 

 
Comments / Reference: 4.601.A12 Rev: Major: 029 Minor: 001 

Excerpt from 4.601.A12 1-3: 
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Examination Outline Cross-reference:  RO-24 
Revision:           0 Date:  8/18/22 Tier: 1  
 Group: 2 
 K/A Number: 295013 2.1.7 
Level of Difficulty:   3 RO Importance Rating: 4.4 

K/A Description:  Ability to evaluate plant performance and make operational judgments based on operating characteristics, 
reactor behavior, and instrument interpretation:  High Suppression Pool Water Temperature 

 
CGS is at 100% power. 
 

• Wetwell temperature is increasing steadily. 
• Both Annunciator P601.A11 1-3, Drywell/Supp Pool Temp High, and P601.A12 1-3, 

Drywell/Supp Pool Temp High, alarm. 
 
What operational decisions must be made based on wetwell temperature trend? 
 

• Enter PPM 5.2.1, Primary Containment Control (Mode 1-3), when wetwell temperature 
is above     (1)    . 

• Scram before wetwell temperature exceeds     (2)    . 
 
 

A. (1) 80⁰F 
(2) 110⁰F 

 
B. (1) 80⁰F 

(2) 135⁰F 
 

C. (1) 90⁰F 
(2) 110⁰F 

 
D. (1) 90⁰F 

(2) 135⁰F 
 
 
Answer: C 

 
K/A Match: 
Shows ability to evaluate increasing high suppression pool temperature and based on that trend, 
make operational judgements on when to enter EOPs and perform plant scram. 
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Explanation: 
 
A. (1) Incorrect: Plausible because 80⁰F is in the tolerance band for when the annunciators actuate.  

The annunciators, however, are not marked with an orange triangle indicating 
potential EOP entry. 

(2) Correct: The temperature value of 110⁰F is the Wetwell temperature at which Technical 
Specifications require a reactor scram.  In Step WT-4 of PPM 5.2.1, the logic term 
"BEFORE" permits initiation of a reactor scram at any temperature up to 110⁰F. 
The symptom-based approach to emergency response provides the latitude of 
delaying reactor scram until Wetwell temperature reaches ~110⁰F or initiating a 
reactor scram well before Wetwell temperature reaches 110⁰F. 

 
B. (1) Incorrect: See A(1) above. 

(2) Incorrect: Plausible because above 135⁰F is the drywell temperature for entry into PPM 
5.2.1. 

 
C. (1) Correct: Above 90⁰F is the wetwell temperature for entry into PPM 5.2.1. 

(2) Correct: See A(2) above 
 
D. (1) Correct:  See C(1) above. 

(2) Incorrect: See B(2) above. 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.2.1, Primary Containment Control (Mode 1-3) 
PPM 5.0.10A, Flowchart Training Manual Volume II, EOPs-Hot Bases 
PPM 4.601.A12, H13-P601.A12 Annunciator Panel Alarms 
CMS-TR-5 Instrument Master Data Sheet 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 8300 - Describe the reason for entering PPM 5.1.1, "RPV Control", before 
wetwell temperature reaches 110°F. (PPM 5.2.1)) 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize an understanding of an increasing trend and based on that trend, 
make operational judgements on when to enter EOPs and perform plant scram. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: PPM 5.2.1 Rev: Major: 029 Minor: N/A 

Excerpts from PPM 5.2.1: 
Entry Conditions: 
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Comments / Reference: PPM 5.0.10A Rev: Major: 000 Minor: N/A 

Excerpts from PPM 5.0.10A: 

 
 

 
 



CGS NRC 2023 RO Written Exam Worksheet                                      Form 4.2-1 
Question: RO-24 
 

Page 5 of 5 
 

Comments / Reference: 4.601.A12 Rev: Major: 029 Minor: 001 

Excerpt from 4.601.A12 1-3: 

 

 
Comments / Reference: CMS-TR-5 IMDS Rev: Major: 10/25/17 Minor:  

Excerpt from CMS-SR-5 IMDS - Setpoint = 81.4⁰F – see above: 
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Examination Outline Cross-reference:  RO-25 
Revision:           0 Date:  8/19/22 Tier: 1  
 Group: 2 
 K/A Number: 295014 AA1.11 
Level of Difficulty:   3 RO Importance Rating: 3.9 

K/A Description:  Ability to operate and/or monitor the following as they apply to Inadvertent Reactivity Addition:  Feedwater 
system 

 
CGS is at 100% power. 
 
Annunciators H13-P840.A2 7-2 HIGH PRESSURE HEATER 6A LEVEL HIGH TRIP, and 8-2, 
HIGH PRESSURE HEATER 6A LEVEL HIGH, alarm. 

 
• All automatic actions occur. 

 
What procedure is entered and what action is taken? 
 
Enter   (1)   and take action to   (2)  . 
 
 

A. (1) ABN-CORE 
(2) SCRAM the Reactor per PPM 3.3.1 

 
B. (1) ABN-POWER 

(2) SCRAM the Reactor per PPM 3.3.1 
 

C. (1) ABN-CORE 
(2) REDUCE reactor power with RRC flow to 74 Mlbm/hr core flow at 5% per minute. 

 
D. (1) ABN-POWER 

(2) REDUCE reactor power with RRC flow to 74 Mlbm/hr core flow at 5% per minute. 
 
 
Answer: D 

 
K/A Match: 
Shows an understanding of when an inadvertent reactivity addition has occurred due to the 
feedwater system and the ability to select appropriate procedure and to operate equipment to 
mitigate the inadvertent reactivity addition. 
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Explanation:  A #6 Feed Water trip causes lower temperature feedwater to be injected into the 
reactor.  The inadvertent reactivity addition will cause an increase in reactor power. 
 
A. (1) Incorrect: Plausible because annunciator procedure 4.840.A2 7-2 contains instructions to 

enter ABN-CORE if reactor power is starts to oscillate.  The stem does not state 
that reactor power is starting to oscillate. 

(2) Incorrect: Plausible because both ABN-CORE and ABN-POWER contain instructions to 
scram the reactor under certain conditions.  Loss of a #6 feed water heater is not 
one of the conditions. 

 
B. (1) Correct: #5 or #6 Feed Water Heater Trip Indication is an entry condition to ABN-POWER. 

(2) Incorrect: See A(2) above. 
 
C. (1) Incorrect: See A(1) above. 

(2) Incorrect: Plausible because ABN-CORE does have instructions to adjust flow under certain 
conditions.  Loss of a #6 feed water heater is not one of the conditions. 

 
D. (1) Correct:  See B(1) above. 

(2) Correct: In ABN-POWER, a single #6 feed water heater trip is considered an unplanned 
feedwater temperature reduction.  At 100% power, RRC flow is ~108 Mlbm/hr.  Per 
ABN-POWER, if RRC flow is GT 74 Mlbm/hr, REDUCE reactor power with RRC 
flow to 74 Mlbm/hr core flow at 5% per minute. . 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 4.840.A2, H13-P840.A2 Annunciator Panel Alarms 
ABN-POWER, Unplanned Reactor Power Change 
ABN-CORE, Unplanned Core Operating Conditions 
ABN-FWH-HI/LEVEL-TRIP, Feedwater Heater High Level Trip 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6742 -Given plant annunciation and indications, evaluate conditions for entry 
into ABN-POWER due to an unplanned loss of feedwater heating. 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize an understanding of when an inadvertent reactivity addition has 
occurred and the ability to select appropriate procedure and to operate equipment to mitigate the 
inadvertent reactivity addition. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: 4.840.A2 Rev: Major: 019 Minor: N/A 

Excerpts from PPM 4.840.A2: 

 
Comments / Reference: ABN-FWH-HI/LEVEL-TRIP Rev: Major: 011 Minor: 002 

Excerpts from PPM ABN-FWH-HI/LEVEL-TRIP: 
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Comments / Reference: ABN-POWER Rev: Major: 018 Minor: N/A 

Excerpts from ABN-POWER: 
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Examination Outline Cross-reference:  26 
Revision:           0 Date:  5/23/22 Tier: 1  
 Group: 2 
 K/A Number: 295022.AA2.01 
Level of Difficulty:   3 RO Importance Rating: 4.0 

K/A Description:  Ability to determine and/or interpret the following as they apply to Loss of Control Rod Drive Pumps: 
Accumulator pressure 

 
CGS is in Mode 1. 
 
The following events occur: 
 

  Time     Event  

1159 The operating Control Rod Drive (CRD) pump, CRD-P-1A, trips. 

1200 Charging Header Pressure (CRD-PI-15) is 938 psig, down slow. 

1203 Control Rod Scram Accumulator CRD-HCU-3027 is declared inoperable due to 
low accumulator pressure. 

1205 Control Rod Scram Accumulator CRD-HCU-4635 is declared inoperable due to 
low accumulator pressure. 

1230 Charging Header Pressure (CRD-PI-15) is 895 psig, down slow. 
 
Based on this timeline, what is the earliest time that a reactor scram is required to be initiated 
to meet technical specification requirements? 
 
 

A. 1220 
 

B. 1223 
 
C. 1225 
 
D. 1230  
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of required actions for low accumulator pressure on a loss of CRD pumps. 
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Explanation: 
 
A. Incorrect. Plausible if it is believed that a reactor scram must be initiated 20 minutes after 

the CRD pump trips with two inoperable scram accumulators. However, the 20 minute 
time limit starts when the second scram accumulator becomes inoperable with steam 
dome pressure ≥900 psig. 
 

B. Incorrect. Plausible since a reactor scram is required 20 minutes after 2 control rod 
scram accumulators become inoperable with CRD d/p below 940 psig. However, the 
second control rod scram accumulator does not become inoperable until 1205. 
Therefore, a scram is not required at 1223. 
 

C. Correct. Limiting Condition for Operation (LCO) 3.1.5, Control Rod Scram Accumulators, 
Condition B states that with “Two or more control rod scram accumulators inoperable 
with reactor steam dome pressure ≥ 900 psig”, operators are required to “Restore 
charging water header pressure to ≥ 940 psig” with a required completion time (B.1) of 
“20 minutes from discovery of Condition B concurrent with charging water header 
pressure < 940 psig.” For the conditions given, the clock for completing the required 
actions of Condition B starts at 1205, when the second scram accumulator becomes 
inoperable. Condition D of the LCO requires placing the Reactor Mod Switch in 
SHUTDOWN immediately if the completion time for required action B.1 is not met. 
Therefore, the earliest time when a scram is required is 20 minutes from entering 
Condition B, or 1225. 
 

D. Incorrect. Plausible since a reactor scram is required if steam dome pressure is < 900 
psig and a single scram accumulator is inoperable with charging water pressure < 940 
psig. However, the question stem states that at 1230, charging water pressure is < 900 
psig, NOT steam dome pressure. With reactor power at 100%, steam dome pressure is 
well above 900 psig. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

TS LCO 3.1.5, Control Rod Scram Accumulators 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11768 – Discuss when the reactor must be manually scrammed due to Control 
Rod Drive Hydraulic system malfunctions 

 
 

Question Source:  #: 64695  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2021 
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Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Examinee must synthesize a knowledge of the < 1hour actions required by LCO 3.1.5 along with an 
understanding of when the plant conditions given in the question stem meet the requirements to take 
Tech Spec actions. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: TS LCO 3.1.5 Amendment: 265   
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Examination Outline Cross-reference:  27 
Revision:           0 Date:  5/26/22 Tier: 2  
 Group: 1 
 K/A Number: 203000.K5.02 
Level of Difficulty:   4 RO Importance Rating: 4.2 

K/A Description:  Knowledge of the operational implications or cause and effect relationships of the following concepts as 
they apply to the RHR/LPCI: Injection Mode: core cooling methods 

 
CGS is in Mode 1. 
 
A large LOCA occurs in containment. 
 
An Emergency Depressurization was performed at -100” on RPV level. 
 
Current plant conditions: 
 

• RPV level: -140 inches, down 10”/min. 
• Drywell Pressure: 21psig. 
• Wetwell Pressure 16psig. 
• Wetwell Temperature is 97F and up slow. 

 
The following system lineups exist: 
 

• LPCS-P-1 is injecting @4000gpm due to LPCS-V-5 being stuck mid position. 
• RHR-P-2B is spraying the Wetwell and cooling the suppression pool. 
• RHR-P-2A is spraying the Drywell. 
• RHR-P-2C is injecting into the core. 
• HPCS-P-1 tripped on overcurrent. 

 
3 minutes later, what is the next action to take to maintain adequate core cooling?  
 
 

A. Maintain RHR systems in current configuration.  Adequate Core Cooling will be 
maintained with LPCS-P-1 in spray cooling. 

 
B. Secure all sprays and suppression pool cooling.  Line up RHR-P-2A and RHR-P-2B to 

inject per PPM 5.5.26 via the Shutdown cooling line to prevent fuel damage. 
 
C. Secure all sprays and suppression pool cooling.  Use all available systems to keep RPV 

level above -161”.   
 
D. Secure Drywell sprays and use RHR-P-2A to assist with RPV level.  Maintain RHR-P-

2B in current lineup for containment parameters. 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of RHR pump NPSH limits when used to inject into the RPV. 
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Explanation: 
 
A. Correct. In accordance with PPM 5.2.1, Table 18, the NPSH limit of pump (1) is 225°F. Pumps (2) 

and (3) have NPSH temperature limits below the given wetwell temperature. Therefore, they 
cannot be used without exceeding this limit.  
 

B. Incorrect. Plausible since Wetwell level is within the limit for the RCIC pump. Plausibility is 
enhanced since the RCIC pump could be operated with its suction lined up to the CST. However, 
conditions given in the question stem state that the RCIC pump suction is lined up to the Wetwell. 
Additionally, RCIC pump NPSH limit is below the Wetwell temperature given.  
 

C. Incorrect. Plausible since (1) is correct. However, pump (3) NPSH limit is 200°F, which is below 
the Wetwell temperature given in the question stem.  
 

D. Incorrect. Plausible since Wetwell level is within the limits for both pump (2) and (3). However, the 
NPSH temperature limits for both pumps is below the Wetwell conditions given in the question 
stem. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.2.1, Primary Containment Control 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-12 Evaluate given key Residual Heat Removal System parameters, if 
needed determine a course of action to correct or mitigate the following 
abnormal condition(s): a. Inadequate net positive suction head 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize knowledge of the NPSH limiting parameters (both Wetwell 
Temperature and Level) for RHR pumps along with the limits for other ECCS pumps 
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10 CFR Part 55 Content: 55.41 8 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: PPM 5.2.1 Rev: Major: 29 Minor: N/A 
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Examination Outline Cross-reference:  RO-28 
Revision:           0 Date:  8/19/22 Tier: 2  
 Group: 1 
 K/A Number: 205000 A2.08 
Level of Difficulty:   4 RO Importance Rating: 4.0 

K/A Description:  Ability to (a) predict the impacts of the following on the Shutdown Cooling System (RHR Shutdown 
Cooling Mode) and (b) based on those predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations:  Loss of heat exchanger cooling 

 
CGS is in Mode 5. 
 
RHR-B is in fuel pool cooling assist mode with suction from the Skimmer Surge tanks. 
 
Plant conditions: 
 

• Fuel pool gates are removed. 
• Fuel pool level is GE 22’ above irradiated fuel. 
• Division 1 is OOS for maintenance for the next 3 days. 

 
An event causes the following: 
 

• RHR-V-48B receives a LPCI initiation signal. 
• An NS4 Group 6 isolation signal is generated.  

 
What is the impact to shutdown cooling and what action is required to mitigate the 
consequences? 
 
 

A. A loss of shutdown cooling has occurred.  Manually open RHR-V-8 and RHR-V-9. 
 

B. A loss of shutdown cooling has occurred.  Evacuate all personnel from the drywell and 
wetwell. 

 
C. The reactor cavity and the fuel pool will heat up.  Throttle RHR-V-48B closed after 10 

minutes to increase heat exchanger cooling. 
 
D. The reactor cavity and the fuel pool will cool down.  Throttle RHR-V-48B open after 10 

minutes to decrease heat exchanger cooling. 
 

 
Answer: C 

 
K/A Match: 
Requires the student to predict what will happen to shutdown cooling when heat exchanger cooling is 
decreased and understand the actions necessary to mitigate the consequences. 
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Explanation:   
 
A. Incorrect: Plausible because an NSSSS Gp. 6 isolation closes RHR-V-8 and RHR-V-9, the 

normal suction valves, and cause a loss of shutdown cooling.  In this case, however, 
RHR-B is in FPC assist mode with suction from the skimmer surge tanks and is 
unaffected by a Gp. 6 isolation.  Manually opening RHR-V-8 and RHR-V-9 is a 
normal recovery action but is unnecessary in this case. 

 
B. Incorrect: Plausible because an NSSSS Gp. 6 isolation normally results in a loss of shutdown 

cooling (see above), however, not in this case.  Evacuate all personnel from the 
drywell and wetwell is a normal action for a loss of shutdown cooling and the time to 
boil is LE 2 hrs.  In this case, the time to boil GT 2 hrs because of the large mass of 
water (flooded with fuel pool gates removed). 

 
C. Correct: RHR-V-48 is the RHR HX bypass valve and will fully open for 10 minutes after a LPCI 

initiation signal.  This will cause less flow through the heat exchanger resulting in a 
partial loss of heat exchanger cooling and heat up of the reactor cavity and the spent 
fuel pool. 

 
D. Incorrect: Plausible because RHR-V-53B cannot be opened for 10 minutes after a LPCI 

initiation signal. 
 

Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SOP-RHR-ASSIST-ALT, Alternate Fuel Pool Cooling Assist 
RHR System Description 
Tech Ref 1 
Tech Ref 1 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-04 - RHR-04 Describe the function, operation, interlocks, trips, physical 
location, and power supplies of the following Residual Heat Removal System 
components:  RHR-V-8/9, SDC isolation valves, RHR-V-48A/48B, HX shell side 
bypass valves, and RHR-53A/53B, shutdown cooling return valves. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level 
Requires the student to synthesize an understanding of what occurs in a Group 6 Isolation and how 
RHR-V-48B is affected by LPCI Initiation with a knowledge of how those actions will affect heat 
exchanger cooling and ultimately shutdown cooling. 

 

10 CFR Part 55 Content: 55.41 7 
Comments / Reference: SOP-FPC-ASSIST-ALT Rev: Major: 014 Minor: N/A 
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Excerpt from SOP-FPC-ASSIST-ALT showing lineup after Section 5.1 and 5.2 are complete 
and RHR-B is in fuel pool cooling assist mode with suction from the Skimmer Surge tanks. 

 
Comments / Reference: SD000198 Rev: Major: 020 Minor: 0 
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Excerpts from RHR System Manual. 

 
 

 
 

 
 
 



CGS NRC 2023 RO Written Exam Worksheet                                 Form 4.2-1 
Question: RO-29 
 

Page 1 of 6 
 

Examination Outline Cross-reference:  RO-29 
Revision:           0 Date:  4/26/22 Tier: 2  
 Group: 1 
 K/A Number: 209001 K3.02 
Level of Difficulty:   2 RO Importance Rating: 4.1 

K/A Description:  (209001 SF4 LPCS Low-Pressure Core Spray System) – K3.02 - Knowledge of the effect that a loss or 
malfunction of the Low-Pressure Core Spray System will have on the following systems or system 
parameters:  ADS Logic 

 
CGS is at 100% power. 
 
CGS experiences a transient: 

• large break LOCA.  
• SM-8 overcurrent trip. 
• all available ECCS systems respond as expected. 
• no operator actions taken. 

 
Current plant conditions: 

• Reactor level -135" and stable for last 5 minutes. 
• Reactor pressure 200 psig. 

 
LPCS-V-1, Pump Suction from Suppression Pool, spuriously shuts. 
 
How does this affect the plant? 
 
LPCS-P-1   (1)  .  When LPCS-P-1 discharge pressure drops below 145 psig, ADS-SRVs will   
(2)  .  
 
 

A. (1) trips   
(2) shut 

 
B. (1) trips   

(2) remain open 
 
C. (1) cavitates   

(2) shut 
 
D. (1) cavitates   

(2) remain open 
 

 
Answer: D 

 
K/A Match: 
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Requires knowledge that a malfunction of the pump suction valve does not cause a trip of the pump 
but will starve the pump causing output pressure to drop and suction cavitation.  The output pressure 
signal, along with the output pressure signal from RHR-A, input into the Division 1 ADS logic.  
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Explanation:  A large break LOCA will cause a significant loss of inventory in the RPV requiring 
recovery by ECCS systems.  The SM-8 lockout will prevent RHR-B and RHR-C from operating.  All 
available ECCS systems (HPCS, LPCS, RHR-A, and ADS) respond as expected.  With no operator 
action, HPCS will start and inject at -50", LPCS and RHR-A will start at -129", and when level has 
been less than -129" for longer than 105 sec, Division 1 ADS logic will be satisfied and all 7 
ADS-SRVs will open via the "A" solenoids.  With the RPV at 220 psig, both LPCS and RHR-A will be 
injecting.  When LPCS-V-1 spuriously closes, it will not cause a trip of the pump but will starve the 
pump causing cavitation and output pressure to drop near zero.  The loss of output pressure from 
LPCS-P-1 does not cause the 7 ADS-SRVs to close because either pump, LPCS or RHR-A, output 
pressure signal is needed to satisfy the Division 1 ADS logic and keep open the 7 ADS-SRVs. 
 
A. Incorrect:  (1) Incorrect but plausible in that the student may think a loss of suction will trip the 

pump similar to RHR-A.  (2) Incorrect but plausible in that the student may not understand that 
the ADS logic is satisfied with either LPCS or RHR-A output pressure signal satisfactory. 
 

B. Incorrect  (1) Incorrect but plausible in that the student may think a loss of suction will trip the 
pump similar to RHR-A.  (2) Correct, see explanation above. 
 

C. Incorrect  (1) Correct, see explanation above.  (2) Incorrect but plausible in that the student may 
not understand that the ADS logic is satisfied with either LPCS or RHR-A output pressure signal 
satisfactory. 
 

D. Correct  (1) Correct, LPCS-P-1 will run and cavitate due to loss of suction.  (2) Correct, ADS-
SRVs will remain open even though LPCS output pressure drops below 145 psig because RHR-
A output pressure is satisfied. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

EWD-1E-018, ADS Div 1 Initiation Logic 
Nuclear Power for Everyone (www.nuclear-power.com) 
LPCS System Manual, SD000192 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11878 - Describe the effect that a loss or malfunction of the following will have on 
the Automatic Depressurization System: 
a. RHR/LPCI system pressure 
b. Low Pressure Core Spray system pressure 
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Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Cog Level Justification. 

 

10 CFR Part 55 Content: 55.41 7 
 
Comments / Reference: SD000192 Rev: Major: 15 Minor: 0 

Excerpt from System Manual: 
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Comments / Reference: EWD-1E-018 Rev: Major: 21 Minor: 0 

Excerpt from EWD-1E-018: 
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Excerpt from EWD-1E-018 (Cont): 
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Examination Outline Cross-reference:  RO-30 
Revision:           0 Date:  5/3/22 Tier: 2  
 Group: 1 
 K/A Number: 209002 K2.02 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  (209002 SF4 HPCS High-Pressure Core Spray System (BWR 5, 6)) – K2.02 - Knowledge of electrical 
power supplies to the following:  Valves 

What is the electrical power supply to HPCS-V-4, HPCS Injection Valve? 
 
 

A. E-MC-7BA 
 

B. E-MC-8BA 
 
C. E-MC-S2/1A 
 
D. E-MC-4A 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of the electrical power supplies to HPCS valves. 

 
 
Explanation: 
 
A. Incorrect:  Plausible in that E-MC-7BA is a critical bus that is the power supply for LPCS-V-5, 

LPCS Injection Valve, and the student make confuse this power source for HPCS-V-4. 
 

B. Incorrect:  Plausible in that E-MC-8BA is a critical bus that is the power supply for RHR-V-42C, 
RHR-C Injection Valve, and the student may confuse this power source for HPCS-V-4. 
 

C. Incorrect:   Plausible in that E-MC-S2/1A is a critical DC bus that is the power supply for RCIC-V-
13, RCIC Injection Valve, and the student may confuse this power source for HPCS-V-4. 
 

D. Correct:  E-MC-4A is the electrical power supply for HPCS-V-4. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

E503-9, Auxiliary One Line Diagram 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
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Learning Objective: 209002-4 Describe the function, operation, interlocks, trips, physical location, 
and power supplies of the following High Pressure Core Spray System 
components:  HPCS-V-4  

 
 

Question Source:  #: LX00769/2131  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires a fundamental knowledge of the electrical power supplies to HPCS valves. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: E503-9 Rev: Major: 96 Minor: N/A 

Section of E503-9 
 

 
 



CGS NRC 2023 RO Written Exam Worksheet                                 Form 4.2-1 
Question: RO-31 
 

Page 1 of 4 
 

Examination Outline Cross-reference:  RO-31 
Revision:           2 Date:  5/3/22 Tier: 2  
 Group: 1 
 K/A Number: 211000 K1.06 
Level of Difficulty:   2 RO Importance Rating: 3.3 

K/A Description:  (211000 SF1 SLCS Standby Liquid Control System) – K1.06 - Knowledge of the physical connections 
and/or cause and effect relationships between the Standby Liquid Control System and the following 
systems:  Reactor vessel internals 

 
During SLC injection, how is the boron solution normally routed to the reactor? 
 
The boron solution is normally routed from the SLC Storage tank, through the SLC pumps, 
squib valves, and into the… 
 
 

A. LPCS sparger 
 

B. HPCS sparger 
 
C. RCIC reactor head spray 
 
D. RFW spargers 
 

 
Answer: B 

 
K/A Match: 
Requires a knowledge of how SLC is routed to the RPV vessel internals. 

 
Explanation: 
 
A. Incorrect:  Plausible in that LPCS and HPCS have similar spargers and the student may confuse 

LPCS with HPCS. 
 

B. Correct:  Boron injection with SLC is through the HPCS sparger directly into the core region. 
 

C. Incorrect:  Plausible in that the RCIC reactor head spray can be used to rout the boron solution to 
the RPV but RCIC is an alternate method when the normal method (SLC) is unavailable. 
 

D. Incorrect:  Plausible in that RFW has spargers in the reactor vessel internals and the student may 
have knowledge that other systems such as RWCU are routed to the RPV via RFW and confuse 
SLC as being one of those systems. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

5.0.10A, Flowchart Training Manual Vol II, EOPs-Hot Bases 
M522, Flow Diagram SLC System Rx Bldg 
Tech Ref 3 



CGS NRC 2023 RO Written Exam Worksheet                                 Form 4.2-1 
Question: RO-31 
 

Page 2 of 4 
 

Tech Ref 4 
 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5922  Describe the following SLC System flowpaths:  Normal Injection 
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires the student to have a fundamental knowledge SLC System flowpaths 

 

10 CFR Part 55 Content: 55.41 8 
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Comments / Reference: 5.0.10A Rev: Major: 000 Minor: N/A 
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Comments / Reference: M522 Rev: Major: 40 Minor: N/A 
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Examination Outline Cross-reference:  RO-32 
Revision:           3 Date:  5/18/22 Tier: 2  
 Group: 1 
 K/A Number: 212000 K4.07 
Level of Difficulty:   3 RO Importance Rating: 4.2 

K/A Description:  (212000 SF7 RPS Reactor Protection System) – K4.07 - Knowledge of Reactor Protection System design 
features and/or interlocks that provide for the following:  Manual SCRAM 

 
Which of the following will trip the appropriate Manual Scram Relays (RPS-RLY-K15A thru 
K15D) resulting in a full reactor scram? 
 

1. Single SRM Hi-Hi trip with shorting links removed 
2. Depressing manual scram pushbuttons (A1 and A2) OR (B1 and B2) 
3. Placing mode select switch in Shutdown 
4. Depressing manual scram pushbuttons (A1 or A2) AND (B1 or B2) 

 
 

A. 1, 2, and 3 ONLY 
 

B. 1, 2, and 4 ONLY 
 
C. 1, 3, and 4 ONLY 
 
D. 2, 3, and 4 ONLY  
 

 
 
 
  
 
Answer: C 

 
K/A Match: 
Requires the student to have knowledge of the RPS manual scram logic and interlocks. 
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Explanation:  RPS trip logic consists of two trip systems, RPS trip system "A" and RPS trip system 
"B", with each trip system comprised of two redundant trip channels: 

• RPS "A" trip system consists of "A1" and "A2" trip channels. 
• RPS "B" trip system consists of "B1" and "B2" trip channels. 

A full scram occurs when at least one trip channel in both trip systems deenergizes.  The 
combination of the "one-out-of-two" logic for the trip channels and the "two-out-of-two" logic for the 
trip systems is called "one-out-of-two-taken-twice" logic. 
 
Each RPS trip channel has a Manual Scram Relay (RPS-RLY-K15A for "A1", K15B for "B1", K15C 
for "A2", and K15D for "B2") that, when deenergized, will deenergize the trip channel.  The following 
cause the manual scram relays to deenergize: 

• All four manual scram relays deenergize when the Mode Select Switch is placed in Shutdown 
causing a full scram. 

• When the shorting links are removed, any single SRM or IRM trip will cause a full scram 
because the trip deenergizes two manual scram relays, one in RPS "A" trip system and one in 
RPS "B" trip system. 

• Each manual scram pushbutton (A1, A2, B1, and B2) deenergizes the corresponding manual 
scram relay when depressed.  One manual scram pushbutton in each trip system, (A1 or A2) 
and (B1 or B2), must be depressed to cause a full scram.  Depressing manual scram 
pushbuttons (A1 and A2) or (B1 and B2) will not result in a full scram.  Only one of the trip 
systems is deenergized and a ½ Scram will occur. 

 
A. Incorrect:  See explanation 

 
B. Incorrect:  See explanation 

 
C. Correct:  See explanation 

 
D. Incorrect:  See explanation 

 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

EWD-15E-020, RPS Trip System A Scram Trip Logic 
EWD-15E-022, RPS Trip System B Scram Trip Logic 
EWD-15E-060, RPS Trip System A Scram Relay 
EWD-15E-061, RPS Trip System B Scram Relay 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RPS-02 Describe the Reactor Protection System design feature(s) or interlocks 
that provide for the following:  Manual SCRAM 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: Exam year or N/A 
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Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires a knowledge of the RPS system and how the design features and interlocks provide for a 
manual SCRAM. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: EWD-15E-020 Rev: Major: 15 Minor: N/A 

From EWD-15E-020 
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Examination Outline Cross-reference:  33 
Revision:           2 Date:  5/16/22 Tier: 2  
 Group: 1 
 K/A Number: 215003.K4.10 
Level of Difficulty:   3 RO Importance Rating: 3.6 

K/A Description:  Knowledge of Intermediate Range Monitor System design features and/or interlocks that provide for the 
following: Automatically bypassing IRM rod block signals 

 
CGS is in Mode 2. 
 
A reactor plant startup is in progress. 
 

• The Mode Switch is in STARTUP/HOT STBY. 
 
Several annunciators are in alarm, including: 
 

• 4.603.A7.2-7 – ROD OUT BLOCK 
 
IRMs read as follows: 
 

• IRM-D: 110/125, Range 8 
• All other IRMs: 105/125, Range 8 

 
Which of the following actions, when considered separately, will clear the rod block signal? 
 

(1) Place the Reactor Mode switch in RUN. 
(2) Place the IRM-D Mode/Test switch (on the IRM-D drawer) out of OPERATE. 
(3) Place the IRM Bypass switch on P603 to “D”. 

 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY  
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the actions that will automatically bypass IRM Rod Block signals. 

 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since (1) is correct. However, (3) is also correct.. 
 

B. Incorrect. Plausible since taking the IRM Mode/Test switch out of OPERATE makes the channel 
Inoperable. However, this will automatically generate a Rod Block and scram signal from the 
associated channel with the Mode Switch not in RUN. 
 

C. Correct. In accordance with 4.603.A7.2-7, IRM Rod block signals are bypassed when the Mode 
Switch is taken to RUN. In accordance with SD000138, taking the IRM Bypass Joystick to “D” will 
bypass the rod block signal.  
 

D. Incorrect. Plausible since taking the IRM Mode/Test switch out of OPERATE makes the channel 
Inoperable. Plausibility is enhanced since withdrawing IRM-D from the core will lower the detector 
output below the Rod Block setpoint of 108/125. However, an automatic Rod Block signal is 
inserted if the actions of (2) or (3) are performed.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000138, IRM System Description 
4.603.A7.2-7, Annunciator 603.A7.2-7 actions 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: IRM-6 Discuss the Intermediate Range Monitoring System automatic 
functions/interlocks including purpose, signals, set points, sensing points, when 
bypassed, how/when they are: b. Automatically bypassing IRM rod block 
signals 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of actions that will automatically clear IRM Rod Block signals. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000138 Rev: Major: 11 Minor: 0 
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Comments / Reference: 4.603.A7.2-7 Rev: Major: 059 Minor: 002 
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Examination Outline Cross-reference:  RO-34 
Revision:           0 Date:  5/23/22 Tier: 2  
 Group: 1 
 K/A Number: 2.1.45 
Level of Difficulty:   3 RO Importance Rating: 4.3 

K/A Description:  (215004 - SF7 SRMS Source Range Monitor System) – 2.1.45 - Ability to identify and interpret diverse 
indications to validate the response of another indication 

 
How is Source Range Monitor to Intermediate Range Monitor (SRM/IRM) overlap verified? 
 

1. Verify the SRM detectors are fully inserted 
2. Verify a reactor period of GT 60 seconds 
3. Verify at least 3 operable IRMs per trip system are on scale and increasing 
4. Verify at least 3 operable SRMs read LT 3x10E5 cps 

 
 
A. 1, 2, and 3 ONLY 
 
B. 1, 2, and 4 ONLY 
 
C. 1, 3, and 4 ONLY 
 
D. 2, 3, and 4 ONLY  
 
 
Answer: C 

 
K/A Match: 
Requires the student to identify and interpret the indications of SRMs to validate the response of 
IRMs by understanding when proper SRM/IRM overlap has occurred. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CGS NRC 2023 RO Written Exam Worksheet                                Form 4.2-1 
Question: RO-34 
 

Page 2 of 3 
 

 
Explanation:  Satisfactory SRM/IRM overlap has occurred when: 

• the SRM detectors are fully inserted 
• at least 3 operable IRMs per trip system are on scale and increasing 
• at least 3 operable SRMs read LT 3x10E5 cps 

Maintaining a reactor period of GT 60 seconds controls rod withdrawal rate but does not factor into 
verification of SRM/IRM overlap. 
 
A. Incorrect:  Plausible because 1 and 3 are correct 

 
B. Incorrect:  Plausible because 1 and 4 are correct 

 
C. Correct:  See explanation 

 
D. Incorrect:  Plausible because 3 and 4 are correct 

 
 
Technical Reference(s) Attached w/ Revision #  See 

Comments / Reference PPM 3.1.2, Reactor Plant Startup  
 

Proposed references to be provided during examination: N/A 
 

Learning Objective: SRM-11 Evaluate the following Source Range Monitor System indications/responses 
and determine if the indication/response is expected and normal:  Reactor power 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires a knowledge on how to identify and interpret indications of SRMs to validate the response 
of IRMs and a knowledge of when proper SRM/IRM overlap has occurred. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: PPM 3.1.2 Rev: Major: 093 Minor: N/A 

From Attachment 7.3, Start Up Flow Chart, of PPM 3.1.2, Reactor Plant Startup 
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Examination Outline Cross-reference:  RO-35 
Revision:           2 Date:  05/05/2022 Tier: 2  
 Group: 1 
 K/A Number: 215005 A1.03 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  ARPM - Ability to predict and/or monitor changes in parameters associated with operation of the Average 
Power Range Monitor/Local Power Range Monitor System, including:  (CFR: 41.5 / 45.5) 
A1.03 Control rod block status  

 
CGS is operating at 100% power. 
 
A failure occurs that results in the following indications on the PRNM system. 
 

 
 
With the provided indications what is the expected plant response? 
 
A Rod Block Signal   (1)  . A ½ Scram signal   (2)  . 
 
 

A. (1) exists 
(2) does NOT exist 

 
B. (1) exists 
 (2) exists  
 
C. (1) does NOT exist 
 (2) does NOT exist 
 
D. (1) does NOT exist 
 (2) exists  
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of APRM rod block setpoints and the ability to interpret plant status to determine 
if one of these setpoints has been exceeded. 

 
 
Explanation: 
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A. Correct. The provided indication shows the plant at 100% power with a failure of an RRC Flow 
element for the ‘C’ channel of PRNM. With this failure the APRM Upscale Thermal Scram and rod 
block setpoints have been exceeded. This results in a rod block and 1 vote sent to the voter but 
no half scram.  
 

B. Incorrect. Plausible because the APRM Upscale Thermal scram and rod block setpoints have 
both been exceeded for APRM 3. This does result in a rod block on APRM 3, but it only results in 
1 vote being sent to the 2-out-of-4 voters.  
 

C. Incorrect. Plausible because the APRM Upscale Thermal scram and rod block setpoints have 
both been exceeded for APRM 3. This does result in a rod block on APRM 3, but it only results in 
1 vote being sent to the 2-out-of-4 voters. A single vote does not result in a half scram, this is still 
plausible though if the student believes that a scram signal from APRM 3 will result in a ½ scram 
on RPS A and the student believes that the bypassed APRM 2 results in another vote causing a 
full scram to occur. 
 

D. Incorrect. Plausible because the APRM Upscale Thermal scram and rod block setpoints have 
both been exceeded for APRM 3. This does result in a rod block on APRM 3, but it only results in 
1 vote being sent to the 2-out-of-4 voters. A single vote does not result in a half scram, this is still 
plausible though if the student believes that a scram signal from APRM 3 will result in a ½ scram 
on RPS B. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD001819 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: PRNM ODAs provided in stem. 
 

Learning Objective: PRNM-04 - Describe the function, operation, interlocks, trips, physical location, 
and power supplies of the following Power Range Neutron Monitoring (PRNM) 
System components. 
b.  APRM Chassis (channels)  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires interpreting plant indications and determining if a scram and/or rod block signal is 
generated. 

 

10 CFR Part 55 Content: 55.41 6 
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Comments / Reference: SD001819 Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  RO-36 
Revision:           0 Date:  6/1/22 Tier: 2  
 Group: 1 
 K/A Number: 217000 K3.05 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  (217000 (SF2, SF4 RCIC) Reactor Core Isolation Cooling) – K3.05 - Knowledge of the effect that a loss 
or malfunction of the Reactor Core Isolation Cooling System will have on the following systems or system 
parameters:  Suppression pool level. 

 
CGS has scrammed and entered PPM 5.1.1, RPV Control (Modes 1-3). 
 

• HPCS and RFW are unavailable. 
• RCIC is manually initiated. 

 
What occurs on initiation? 
 
RCIC-V-13, RPV Injection, opens     (1)    . 
 
If RCIC-V-13 fails to open, Suppression Pool Level will     (2)    . 
 
 
A. (1) immediately 

(2) increase 
 
B. (1) when RCIC-V-45, Steam to RCIC Turbine Inlet Valve, starts to open 

(2) increase 
 
C. (1) immediately 

(2) remain the same 
 
D. (1) when RCIC-V-45, Steam to RCIC Turbine Inlet Valve, starts to open 

(2) remain the same 
 
 
Answer: B 

 
K/A Match: 
Requires the student to understand the normal line-up of RCIC, the interlocks that will cause the 
injection valve to open, and the effect on the suppression pool level if the injection valve fails to open. 
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Explanation:   
In a normal line-up for RCIC: 

• RCIC-V-45 is closed. 
• RCIC-V-1, RCIC Turbine Trip & Throttle Valve, is open. 
• RCIC-V-13 is closed. 
• RCIC-V-10, RCIC-P-1 Condensate Storage Tank (CST) Suction Valve, is open. 
• RCIC-V-31, RCIC-P-1 Suppression Pool (SP) Suction Valve, is closed. 
• RCIC-V-19, RCIC-P-1 Min Flow Valve, is closed. 
• RCIC-V-68, RCIC Turbine Exhaust to Suppression Pool, is open. 

 
On initiation of RCIC: 

• RCIC-V-45 opens if RCIC-V-68 is open. 
• RCIC-V-13 opens if RCIC-V-45 and RCIC-V-1 are not full closed. 
• RCIC-V-10 remains open and RCIC-V-31 remains closed (i.e., no swap over). 

 
If RCIC-V-13 fails to open: 

• RCIC-V-19 opens when RCIC-P-1 pressure is GT 125 psig and flow is LT 75 gpm. 
• Flow path for RCIC-P-1 is from the CSTs to the SP resulting in an increase of SP level. 

 
A. Incorrect: (1) Incorrect but plausible because RCIC-V-13 does open on initiation, however, 

RCIC-V-45 is shut at the time of initiation and must start opening before 
RCIC-V-13 can open. 

(2) Correct 
 

B. Correct: (1) Correct. 
(2) Correct. 

 
C. Incorrect: (1) Incorrect but plausible because RCIC-V-13 does open on initiation, however, 

RCIC-V-45 is shut at the time of initiation and must start opening before 
RCIC-V-13 can open. 

(2) Incorrect but plausible because the credited source is the SP, however, the 
preferred source is the CSTs and swap over doesn’t occur until CST low level of 
1’10”.  This results in a flow path from CSTs to SP, not a flow path from SP to SP. 

 
D. Incorrect: (1) Correct 

(2) Incorrect but plausible because the credited source is the SP, however, the 
preferred source is the CSTs and swap over doesn’t occur until CTS low level of 
1’10”.  This results in a flow path from CSTs to SP, not a flow path from SP to SP. 

 
 
Technical Reference(s) 

Attached w/ Revision #  See 
Comments / Reference 

EWD-6E-049, RCIC-V-13 Electrical Wiring Diagram  
EWD-6E-053, RCIC-V-19 Electrical Wiring Diagram  
SD000180, RCIC System Manual 
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Proposed references to be provided during examination: N/A 
 

Learning Objective: RCIC-11 Evaluate the following RCIC System indications/responses and determine if 
the indication/ response is expected and normal: RCIC flow, Suppression pool level 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires a synthesis of the knowledge on RCIC normal line-up and interlocks with expected 
responses to malfunctions when RCIC is initiated. 

 

10 CFR Part 55 Content: 55.41 7 
 
Comments / Reference: EWD-6E-049 Rev: Major: 019 Minor: N/A 

Excerpt from EWD-6E-049, RCIC-V-13 EWD 
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Comments / Reference: EWD-6E-053 Rev: Major: 019 Minor: N/A 

Excerpt from EWD-6E-053, RCIC-V-19 EWD 

 
Comments / Reference: SD000180 Rev: Major: 019 Minor: 0 

Excerpt from SD000180, Flow path if RCIC-V-13 is closed: 
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Examination Outline Cross-reference:  37 
Revision:           0 Date:  Rev Date Tier: 2  
 Group: 1 
 K/A Number: 218000.A4.03 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  Ability to manually operate and/or monitor in the control room: ADS logic reset 
 
Which of the following operator actions will cause ALL Automatic Depressurization System 
(ADS) valves to close after a valid initiation signal is received in BOTH ADS trip systems? 
 
 

A. Place either ONE of the ADS inhibit switches to the INHIBIT position. 
 

B. Depress BOTH ADS "Reactor Vessel Low Level/Timer Seal In" RESET pushbuttons. 
 
C. Place the control switches for the ADS valves to the OFF position on panel H13-P601. 
 
D. Secure (shutdown) BOTH low pressure emergency core cooling system (ECCS) pumps 

in EITHER division 1 OR division 2.  
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the actions that will manually reset ADS logic. 

 
 
Explanation: 
 
A. Incorrect. Plausible since placing BOTH ADS Inhibit switches to INHIBIT will cause all ADS SRVs 

to close. However, operating only one switch will not cause all valves to close. 
 

B. Correct. Depressing both ADS RESET pushbuttons will close the SRVs and reset the 105 second 
timer.  
 

C. Incorrect. Plausible if it is believed that the SRV control switches will close the SRVs in all 
conditions. However, the control switches control the ‘C’ solenoids on the SRVs while the ADS 
circuitry opens and closes the SRVs via the ‘A’ and ‘B’ solenoids. Therefore, the control switches 
will not close the ADS SRVs that have been opened via the automatic depressurization system. 
 

D. Incorrect. Plausible since ADS valves will close if LPCI pump pressure is < 125 psig and LPCS 
pump pressure is < 145 psig. However, since BOTH ADS trip systems have actuated, Securing 
ECCS pumps on a single train will not close the ADS valves since the opposite train ECCS 
pumps are still operating. 
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Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000186 – ADS System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5076 -  State how to override or reset the ADS logic before and after the timer 
has timed out. 
 

Question Source:  #: 90168  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of actions that will reset ADS 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ES-4.2 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-37 

Page 3 of 4 
 

Comments / Reference: SD000186 Rev: Major: 14 Minor: 0 
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Examination Outline Cross-reference:  38 
Revision:           3 Date:  5/16/22 Tier: 2  
 Group: 1 
 K/A Number: 223002.A4.03 
Level of Difficulty:   LOD RO Importance Rating: 4.0 

K/A Description:  Primary Containment Isolation System/Nuclear Steam Supply Shutoff: Ability to manually operate and/or 
monitor in the control room: Reset of system isolations 

 
How is the plant affected when the NS4 ISOLATION LOGIC C AND D RESET pushbutton at 
P601 is depressed? 
 
Depressing the NS4 ISOLATION LOGIC C AND D RESET pushbutton at P601 resets   (1)   
seal in signals   (2)   CR-HVAC dampers and fans. 
 
 

A. (1) INBOARD 
(2) except 

 
B. (1) INBOARD 
 (2) including 
 
C. (1) OUTBOARD 
 (2) except 
 
D. (1) OUTBOARD 
 (2) including  
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of operation of NS4 reset logic in the control room. 

 
Explanation: 
 
A. Correct. In accordance with SD000173, NS4 System Description, depressing the ISOLATION 

LOGIC C AND D RESET pushbuttons Resets Inboard (Groups 1-7) seal in signals except CR-
HVAC dampers and fans. CR-HVAC dampers and fans are reset using the FAZ RESET 
pushbuttons on RC-1 and 2 after resetting NS4 logic on P601. 
 

B. Incorrect. Plausible since (1) is correct. However, CR-HVAC dampers and fans are reset using 
the FAZ RESET pushbuttons on RC-1 and 2 after resetting NS4 logic on P601. 
 

C. Incorrect. Plausible since (2) is correct. However, LOGIC A and B control OUTBOARD isolation 
valves.  
 

D. Incorrect. Plausible if it is believed that LOGIC C and D operate the OUTBOARD NS4 isolation 
valves. However, LOGIC A and B control OUTBOARD isolation valves. Additionally, CR-HVAC 
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dampers and fans are reset using the FAZ RESET pushbuttons on RC-1 and 2 after resetting 
NS4 logic on P601.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000173 – NS4 System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5602 - Explain the purpose of the NS4 ISOLATION LOGIC C AND D RESET 
and the ISOLATION LOGIC A AND B RESET pushbuttons. 

 
 

Question Source:  #: 64303  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires recall of operation of NS4 Logic Reset pushbuttons. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ES-4.2 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-38 

Page 3 of 3 
 

 
 
 
Comments / Reference: SD000173 Rev: Major: 15 Minor: 0 
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Examination Outline Cross-reference:  39 
Revision:           0 Date:  5/16/22 Tier: 2  
 Group: 1 
 K/A Number: 239002.K2.01 
Level of Difficulty:   2 RO Importance Rating: 3.7 

K/A Description:  Knowledge of electrical power supplies to the following: SRV solenoids 
 
What is the power supply to the ‘B’ solenoid for SRV MS-RV-4C when operated from the 
control room? 
 
 

A. DP-S1-1A 
 

B. DP-S1-1F 
 
C. DP-S1-2A 
 
D. DP-S1- 2D 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the power supplies to SRV solenoids 

 
 
Explanation: 
 
A. Incorrect. Plausible since the ‘A’ and ‘C’ solenoids are powered from DP-S1-1A. However, the ‘B’ 

solenoid is powered from DP-S1-2A. 
 

B. Incorrect. Plausible since the power supply to the ‘A’ solenoid of SRVs that can be operated from 
the Alternate Remote Shutdown Panel (ARSP) shifts to DP-S1-1F when the valve is operated 
from the ARSP. However, the ‘B’ solenoid is powered from DP-S1-2A. 
 

C. Correct. When operated from the control room, the power supply to the ‘B’ solenoid of MS-RV-4C 
is DP-S1-2A. 
 

D. Incorrect. Plausible since the power supply to the ‘B’ solenoid of SRVs that can be operated from 
the Remote Shutdown Panel (RSD) shifts to DP-S1-1F when the valve is operated from the RSD. 
However, the ‘B’ solenoid is powered from DP-S1-2A when operated from the control room. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000128, Main Steam System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 
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Proposed references to be provided during examination: N/A 
 

Learning Objective: MS-9 Describe the systems supporting the Main Steam System, the nature of 
the support, and the impact a loss (or malfunction) of the system would have on 
the Main Steam System. c. DC Distribution 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires recall of power supplies to SRV solenoids. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: SD000128 Rev: Major: 15 Minor: 0 
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Examination Outline Cross-reference:  40 
Revision:           0 Date:  5/17/22 Tier: 2  
 Group: 1 
 K/A Number: 259002.A2.07 
Level of Difficulty:   3 RO Importance Rating: 3.0 

K/A Description:  Ability to (a) predict the impacts of the following on the Reactor Water Level Control System and (b) 
based on those predictions, use procedures to correct, control, or mitigate the consequences of those 
abnormal operations: Loss of comparator bias signal 

 
CGS is in Mode 1. 
 
Reactor power is 100%. 
 
A failure occurs in the Feedwater Level Control (FWLC) system which removes all feed 
flow/steam flow comparator bias input. 
 
How does this failure affect RPV level control and what actions should be taken? 
 
 

A. RPV level will lower until a reactor scram occur. Reduce RRC flow to 74 Mlb/hr to 
restore RPV level.  

 
B. RPV level will not initially change but both RFTs will automatically transfer to MDEM. 

Manually control RFT speed to match feed flow with steam flow. 
 
C. RPV level will rise until both RFTs trip. Scram the reactor prior to RPV level reaching 

the RFT trip setpoint. 
 
D. RPV level will not change but level control will be more sluggish during transients. Verify 

that the FWLC system automatically transfers to 1-element mode. 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of the results of a loss of comparator bias and the required actions. 
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Explanation: 
 
A. Incorrect. Plausible since some FWLC system failures could cause RPV level to lower. 

Plausibility is enhanced since ABN-LEVEL directs lowering RRC flow if unable to match feed flow 
and steam flow. However, a loss of comparator bias signal will not cause steady state RPV level 
to lower. 
 

B. Incorrect. Plausible since steady state RPV level will not change. Plausibility is enhanced since 
RFTs will automatically transfer to MDEM on a complete loss of Narrow Range RPV level input. 
However, a loss of comparator bias will not cause RFTs to automatically transfer to MDEM. 
 

C. Incorrect. Plausible since some FWLC system failures could cause RPV level to rise. Plausibility 
is enhanced since ABN-LEVEL directs manually scramming the reactor prior to RPV level 
reaching the level to automatically trip the RFTs. However, a loss of comparator bias signal will 
not cause steady state RPV level to rise. 
 

D. Correct. The comparator bias signal in the FWLC system provides anticipatory control of RPV 
level during a transient to allow adjustments to RFT speed prior to experiencing a large level 
deviation. However, the FWLC system is level dominant so that RPV level will be maintained 
within the 3 inch deadband. The FWLC system will automatically transfer to 1-element control on 
a loss of feed flow/steam flow bias signal. Operators should verify that this occurs. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000157, Feedwater Level Control System Description 
ABN-LEVEL, Unplanned RPV Water Level Change 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: FWLC-12 - Evaluate given key Feedwater Level Control System parameters, if 
needed determine a course of action to correct or mitigate the following 
abnormal condition(s): g. Loss of comparator bias signal 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understand of the effects of a loss of FWLC comparator bias 
with a knowledge of the appropriate actions for these conditions. 
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10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000157 Rev: Major: 23 Minor: 0 
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Comments / Reference: ABN-LEVEL Rev: Major: 007 Minor: 003 
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Examination Outline Cross-reference:  RO-41 
Revision:           2 Date:  8/20/22 Tier: 2  
 Group: 1 
 K/A Number: 261000 K6.01 
Level of Difficulty:   3 RO Importance Rating: 3.5 

K/A Description:  Knowledge of the effect of the following plant conditions, system malfunctions, or component 
malfunctions on the Standby Gas Treatment System:  AC Distribution 

 
CGS is at 100% power. 
 

• E-CB-71/7B trips on overcurrent. 
 
What is the effect of this malfunction on Standby Gas Treatment? 
 
 

A. SGT-A Lag Fan and SGT-B Lag Fan will lose power. 
 

B. SGT-A Lead Fan and SGT-B Lag Fan will lose power. 
 

C. SGT-A Lag Fan and SGT-B Lead Fan will lose power. 
 

D. SGT-A Lead Fan and SGT-B Lead Fan will lose power. 
 
 
Answer: B 

 
K/A Match: 
Shows a knowledge of the effect a loss of AC power will have on Standby Gas Treatment. 
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Explanation:  A trip of E-CB-71/7B, 480V FEEDER BKR FOR E-MC-7B, will de-energize E-MC-7B.  
E-MC-7B supplies to E-DISC-7B3C, DISCONNECT FOR E-MC-7BB.  If E-MC-7BB will also de-
energize.  All answers are plausible because the sources of power to the fans and which are lead 
and lag must be known.  The answers cannot be derived. 

• SGT-FN-1A1 is the SGT-A lead fan and is powered by E-MC-7BB. 
• SGT-FN-1A2 is the SGT-A lag fan and is powered by E-MC-8BB 
• SGT-FN-1B1 is the SGT-B lag fan and is powered by E-MC-7BB 
• SGT-FN-1B2 is the SGT-B lead fan and is powered by E-MC-8BB 

 
A. Incorrect: See explanation above 

 
B. Correct: See explanation above. 
 
C. Incorrect: See explanation above 
 
D. Incorrect: See explanation above 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SOP-ELEC-AC-LU, AC Electrical Distribution System Breaker Lineup 
Asset Suite 
 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11955 - State the power supplies to the following Standby Gas Treatment 
System components: Fans 

 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to know which fans are lead or lag and what the power sources are to each fan. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: SOP-ELEC-AC-LU Rev: Major: 091 Minor: N/A 
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Excerpts from SOP-ELEC-AC-LU: 
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Comments / Reference: Asset Suite Rev: Major: 000 Minor: N/A 

Excerpt from Asset Suite: 
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Examination Outline Cross-reference:  42 
Revision:           3 Date:  5/19/22 Tier: 2  
 Group: 1 
 K/A Number: 262001.K5.01 
Level of Difficulty:   3 RO Importance Rating: 3.9 

K/A Description:  Knowledge of the operational implications or cause and effect relationships of the following concepts as 
they apply to the AC Electrical Distribution:  Paralleling AC sources 

 
CGS is in Mode 5. 
 
A special test is in progress that powers SM-4 from DG-3. 
 
The special test is complete and operations is transferring SM-4 from DG-3 to TR-S 
 
The CRO places the E-CB-4/2 Sync Selector switch to BUS 2 and notices that the associated 
synchroscope is rotating FAST in the SLOW direction. 
 
How should the CRO align the system for the transfer of SM-4? 
 
The CRO should adjust DG-3   (1)   so that the synchroscope is rotating SLOW in the   (2)   
direction. 
 
 

A. (1) Voltage Reg Control switch 
(2) SLOW 

 
B. (1) Voltage Reg Control switch 
 (2) FAST 
 
C. (1) Electric Governor Control switch 
 (2) SLOW 
 
D. (1) Electric Governor Control switch 
 (2) FAST  
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of process to parallel DG-3 with TR-S 
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Explanation: 
 
A. Incorrect. Plausible since (2) is correct. Plausibility is enhanced since, prior to paralleling DG3 to 

TR-S, DG3 voltage should be adjusted slightly lower than SM-4 voltage. However, the DG3 
Electric Governor Control switch is adjusted to adjust the synchroscope. 
 

B. Incorrect. Plausible since the synchroscope should be adjusted SLOW in the FAST direction 
when shifting SM-4 from TR-S to DG3. However, since the incoming frequency inputs to the 
synchroscope are constant, DG3 speed should be adjusted so that the synchroscope is moving 
SLOW in the SLOW direction to ensure that TR-S picks up real load on the transfer. 
 

C. Correct. The DG3 Electric Governor Control switch is used to adjust DG3 speed (frequency) so 
that DG3 frequency is slightly below TR-S frequency to ensure that TR-S picks up real load on 
the transfer. This is represented by the synchroscope moving SLOW in the SLOW direction. 
 

D. Incorrect. Plausible since (1) is correct. However, since the incoming frequency inputs to the 
synchroscope are constant, DG3 speed should be adjusted so that the synchroscope is moving 
SLOW in the SLOW direction to ensure that TR-S picks up real load on the transfer. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SOP-ELEC-4160V-OPS, 4160 Volt AC Electrical Power Distribution 
System Operation 
SOP-DG3-START, High Pressure Core Spray Diesel Generator Start 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: EDG-011 Evaluate the following Emergency Diesel Generators 
indications/responses and determine if the indication/ response is expected and 
normal. a. Describe manual starting, synchronizing and loading of an EDG to a 
critical bus 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
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Requires candidate to synthesize knowledge of synchroscope operation with an understanding of the 
procedure for paralleling the DG with an AC source. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
Comments / Reference: SOP-ELEC-4160V-OPS Rev: Major: 021 Minor: 001 
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Comments / Reference: SOP-DG3-START Rev: Major: 034 Minor: N/A 
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Examination Outline Cross-reference:  43 
Revision:           0 Date:  8/15/22 Tier: 2  
 Group: 1 
 K/A Number: 262002.K6.01 
Level of Difficulty:   3 RO Importance Rating: 3.4 

K/A Description:  Knowledge of the effect of the following plant conditions, system malfunctions, or component 
malfunctions on the Uninterruptable Power Supply (AC/DC): AC electrical distribution 

 
CGS is in Mode 1. 
 
A condition on the normal AC input to E-IN-1 causes the static switch to automatically swap to 
its Alternate AC source. 
 
The condition that caused the swap has cleared. 
 
E-IN-1 Auto Retransfer is enabled. 
 
Which of the following conditions is/are required to allow the static switch to automatically 
transfer the load back to the inverter? 
 

(1) All alarms on E-IN-1 are reset. 
(2) The Alternate AC Source and Inverter are In-Sync. 
(3) E-IN-1 AC output current is LE 100% of inverter rating. 

 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of requirements for automatic retransfer following an issue with the AC input to 
UPS inverter.  

 
 
 
 
 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since some of the alarms on E-IN-1 represent conditions that will prohibit auto 
retransfer. However, all alarms do not need to be reset to allow auto retransfer.  
 

B. Incorrect. Plausible since (2) is required to allow auto retransfer. However, (3) is also required. 
 

C. Incorrect. Plausible since (3) is correct. However, (1) is not correct. 
 

D. Correct. In accordance SD000194, UPS System Description, both (2) and (3) are required for the 
E-IN-1 Static Switch to auto retransfer loads back to the inverter.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000194, UPS System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5891 State the purpose and various functions of the following with respect 
to E-IN-1 and E-IN-5: 
c. Static Switch 
(i)Transfer Criteria 

 
 

Question Source:  #: LO04063 (65800)  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of requirements for auto retransfer 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
 
 
 
Comments / Reference: SD000194 Rev: Major: 17 Minor: 1 
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Examination Outline Cross-reference:  44 
Revision:           0 Date:  5/17/22 Tier: 2  
 Group: 1 
 K/A Number: 263000.A3.02 
Level of Difficulty:   2 RO Importance Rating: 3.5 

K/A Description:  Ability to monitor automatic operation of the DC Electrical Distribution, including:  Breaker trips 
 
CGS is in Mode 1. 
 
125 VDC battery chargers are aligned as follows: 
 

• Charger E-C1-1A is powering bus S1-1. 
• Charger E-C1-2B is powering bus S1-2. 

 
The supply breaker to MC-8A trips open. 
 
With no operator action, what is the status of the 125 VDC buses 2 minutes later? 
 
S1-1 is powered from its   (1)   and S1-2 is powered from its   (2)  . 
 
 

A. (1) battery 
(2) battery  

 
B. (1) battery 
 (2) battery charger 
 
C. (1) battery charger 
 (2) battery 
 
D. (1) battery charger 
 (2) battery charger  
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of automatic actions (bus supplied by battery) on a tripped breaker. 

 
 
 
 
 
 
 
 
 
 



 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-44 

Page 2 of 3 
 

Explanation: 
 
A. Incorrect. Plausible since (2) is correct. Plausibility is enhanced if it is believed that battery 

chargers for each DC bus are cross-tied between divisions and automatically swap on a loss of 
power to one charger. However, battery chargers are not cross-tied between divisions and the 
standby charger must be manually started. Since both battery chargers for bus S1-2 are powered 
from MC-8A, S1-2 will be powered from its respective battery. 
 

B. Incorrect. Plausible if it is believed that battery chargers for bus S1-1 are powered from MC-8A. 
However, Division 1 chargers are powered from MC-7A while Division 2 chargers are powered 
from MC-8A. 
 

C. Correct. Each Division of 125VDC has two battery chargers. Both divisional chargers are 
powered from the same supply; Division 1 from MC-7A and Division 2 from MC-8A. One charger 
is supplying the bus while the other is in standby. The standby charger must be manually aligned. 
On a loss of MC-8A, both Division 2 chargers lose the ability to supply bus S1-2. Therefore, the 
bus is powered from its respective battery. Division 1 chargers are not affected and the online 
charger will continue to power bus S1-1. 
 

D. Incorrect. Plausible since (1) is correct. Plausibility is enhanced enhanced if it is believed that 
battery chargers for each DC bus are cross-tied between divisions and automatically swap on a 
loss of power to one charger. However, battery chargers are not cross-tied between divisions and 
the standby charger must be manually started.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000188, DC Distribution System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: DC-02 Describe the DC Distribution system design feature(s) or interlocks that 
provide for the following: 
d. Battery charging methods 
f. Divisional separation 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of the methods of powering DC buses and when each 
is used with a knowledge of battery charger power supplies. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000188 Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  45 
Revision:           0 Date:  5/17/22 Tier: 2  
 Group: 1 
 K/A Number: 264000.A3.04 
Level of Difficulty:   2 RO Importance Rating: 4.0 

K/A Description:  Ability to monitor automatic operation of the Emergency Generators, including: Frequency and voltage 
control 

 
CGS is in Mode 1. 
 
The Monthly Operability Test of DG-1 is in progress in accordance with OSP-ELEC-M701. 
 
• The Excitation Mode Selector Switch is in PARA. 
• The Engine Speed Selector Switch is in IDLE. 
• DG-1 is running at Idle Speed (400 rpm). 
• DG-1 Output Breaker, CB-DG1/7 is OPEN. 
 
A Loss of Offsite Power (LOOP) occurs concurrent with a Main Turbine trip. 
 
How does DG-1 respond and what actions should be taken? 
 
DG-1 will… 
 
 

A. REMAIN at idle speed UNTIL the Engine Speed Selector Switch is placed in RATED. 
DG-1 WILL THEN automatically ramp to rated speed and CB-DG1/7 will automatically 
CLOSE. 

 
B. automatically RAMP to rated speed with NO operator action. CB-DG1/7 will 

automatically CLOSE. Place the Engine Speed Selector switch in RATED. 
 
C. automatically RAMP to rated speed with NO operator action. CB-DG1/7 will NOT 

automatically CLOSE. Placing the Engine Speed Selector switch in RATED allows CB-
DG1/7 to automatically CLOSE. 

 
D. REMAIN at idle speed. Place the Engine Speed Selector Switch in RATED. MANUALLY 

RAMP DG-1 to rated speed. Manually CLOSE CB-DG1/7.  
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of DG automatic speed (frequency) control during a Loss of Offsite Power. 
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Explanation: 
 
A. Incorrect. Plausible since DG speed will normally remain at 400 rpm with the Speed Selector 

switch in IDLE. Plausibility is enhanced since the DG output breaker will automatically close. 
However, during a LOOP, the DG will automatically go to rated speed regardless of Speed 
Selector switch position. 
 

B. Correct. A Loss of Offsite Power (LOOP) will cause an undervoltage condition on SM-7.  This will 
send a start signal to DG-1 (already running). DG-1 will come up to rated speed and voltage 
regardless of Speed Selector switch position. CB-DG1/7 will automatically close to 
reenergize SM-7. OSP-ELEC-M701 directs operators to place the Speed Selector switch 
in RATED to follow plant conditions.  
 

C. Incorrect. Plausible since DG-1 will come up to rated speed regardless of Speed Selector switch 
position. However, CB-DG1/7 will automatically close without taking the Speed Selector 
switch to RATED. 
 

D. Incorrect. Plausible since DG speed will normally remain at 400 rpm with the Speed Selector 
switch in IDLE and it is normally required to manually close CB-DG1/7. However, on a LOOP,  
DG-1 will come up to rated speed and voltage regardless of Speed Selector switch position. CB-
DG1/7 will automatically close to reenergize SM-7. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000200, DG System Description 
OSP-ELEC-M701, Diesel Generator 1 – Monthly Operability Test 
SD000182, AC Distribution System Description 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: EDG-04   Describe the function, operation, interlocks, trips, physical location, 
and power supplies of the following Emergency Diesel Generators 
components. 

a. EDG1(2) and HPCS DG trips/emergency stop 
b. EDG 1(2) and HPCS DG Voltage Regulator control switch  
c. EDG 1(2) and HPCS DG Governor control switch  
 

 
 

Question Source:  #: 65905  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the DG-1 response to a LOOP with the 
knowledge of required operator actions for the conditions given. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000200 Rev: Major: 15 Minor: 0 
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Comments / Reference: SD000182 Rev: Major: 24 Minor: 0 

 



ES-4.2 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-45 

Page 5 of 5 
 

 
 
 
Comments / Reference: OSP-ELEC-M701 Rev: Major: 063 Minor: 001 
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Examination Outline Cross-reference:  46 
Revision:           0 Date:  6/2/22 Tier: 2  
 Group: 1 
 K/A Number: 300000.2.1.27 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  Instrument Air:  Knowledge of system purpose and/or function. 
 
 
CGS is in Mode 2. 
 
A reactor plant startup is in progress in accordance with PPM 3.2.1, Reactor Plant Startup. 
 
CAS compressor configuration is: 
 

• CAS-C-1A in RUN. 
• CAS-C-1B in STANDBY. 
• CAS-C-1C tagged out. 

 
Due to startup activities, CAS header pressure drops to 98 psig. 
 

• CAS-C-1B automatically starts. 
 
15 minutes after CAS-C-1B starts, CAS header pressure has returned to the normal band. 
 
How does the CAS system respond to this transient? 
 
 

A. The UNLOAD light will illuminate when CAS header pressure rises to 105 psig. 
 

B. The UNLOAD light will illuminate if CAS-C-1B discharge pressure rises to 125 psig. 
 
C. CAS-C-1B will run until CAS header pressure reaches 105 psig and will then 

automatically turn off. 
 
D. CAS-C-1B will continue to run until the control room operator manually stops the 

compressor. 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of how the CAS system performs its function to maintain sufficient air pressure 
for its loads. 

 
 
 
 
 



 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-46 

Page 2 of 4 
 

 
 
Explanation: 
 
A.  Incorrect. Plausible since once started, the standby compressor will run until CAS header 

pressure reaches 105 psig and the compressor has been running for 30 minutes. However, the 
UNLOAD light will only illuminate if the compressor is running unloaded (GE 125 psig). 
 

B. Correct. As CAS pressure rises, the standby CAS that started will continue to run until CAS 
header pressure is GE 105 psig and the compressor has run for at least 30 minutes. Since only 
15 minutes has elapsed, the compressor will continue to run. The compressor will run in the 
unloaded condition when header pressure reaches 125 psig. In this condition the UNLOAD light 
will illuminate. 
 

C. Incorrect. Plausible since the compressor that started will not turn off until header pressure 
reaches 105 psig. However, the compressor must be running for at least 30 minutes before it will 
automatically turn off. 
 

D. Incorrect. Plausible if it is believed that once started, the standby compressor must be manually 
reset. However, the compressor will automatically turn off once header pressure has reached 105 
psig and the compressor has been running for at least 30 minutes.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000205, Control and Service Air System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5870 - Describe the features associated with each position of the Control Air 
Compressor control switch (LOCAL, RUN, STANDBY, and STOP). 

 
 

Question Source:  #: 36722  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize knowledge of the requirements for a running CAS compressor to 
automatically secure with an understanding of the conditions that will cause the CAS UNLOAD light 
to illuminate. 
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10 CFR Part 55 Content: 55.41 7 
 
 
Comments / Reference: SD000205 Rev: Major: 13 Minor: 0 
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Examination Outline Cross-reference:  47 
Revision:           1 Date:  11/7/22 Tier: 2  
 Group: 1 
 K/A Number: 400000.K1.02 
Level of Difficulty:   2 RO Importance Rating: 3.8 

K/A Description:  Knowledge of the physical connections and/or cause and effect relationships between the Component 
Cooling Water System and the following systems: Loads cooled by CCW 

 
 
CGS is in Mode 1. 
 

• RCC-P-1A is running. 
• RCC-P-1C is running. 
• RCC-P-1B is in standby. 

 
All control power is lost to RCC-P-1A due to blown fuses. 
 
How does the RCC system respond to this event? 
 
RCC-P-1A will    (1)   and RCC-V-6, Radwaste/Reactor Building Supply Valve, will   (2)  . 
 
 

A. (1) remain running 
(2) remain open 

 
B. (1) remain running 
 (2) close 
 
C. (1) stop 
 (2) remain open 
 
D. (1) stop 
 (2) close 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the effect on RCC loads on a loss of RCC pump control power. 
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Explanation: 
 
A. Incorrect. Plausible since RCC-P-1A will remain running. However, RCC-V-6 will close is control 

power to RCC-P-1A is lost.  
 

B. Correct. RCC-P-1A will remain running if control power is lost. In accordance with SD000196, 
RCC System Description, RCC-V-6 will close if less than 2 RCC pumps are running, as sensed 
by pump breaker position. When RCC-P-1A control power is lost, breaker position for that pump 
is lost, although the breaker is still closed. RCC-V-6 senses only one pump running and will 
close. 
 

C. Incorrect. Plausible if it is believed that RCC-P-1A stops on a loss of control power. Plausibility is 
enhanced since RCC-P-1B would start if RCC-P-1A stops and this would cause RCC-V-6 to 
remain open. However, RCC-P-1A does not stop on a loss of control power, but RCC-V-6 will 
close (see explanation B above). 
 

D. Incorrect. Plausible since (2) is correct. Plausibility is enhanced if it is believed that a loss of 
control power to RCC-P-1A will cause the pump to stop. However, RCC-P-1A will not stop on a 
loss of control power.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000196, RCC System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RCC-02 Describe the Reactor Closed Cooling Water system design feature(s) or 
interlocks that provide for the following: 
a. Automatic start of standby pump  
b. Primary Containment isolation 
 

 
 

Question Source:  #: LO02969/31227  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 
 
 
 
 
 
 
 
 
 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires candidate to synthesize an understanding of RCC pump operation with respect to control 
power with a knowledge of the operation of RCC-V-6. 

 

10 CFR Part 55 Content: 55.41 4 
 
 
 
Comments / Reference: SD000196 Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  48 
Revision:           0 Date:  6/6/22 Tier: 2  
 Group: 1 
 K/A Number: 510000.A1.05 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  Ability to predict and/or monitor changes in parameters associated with operation of the Service Water 
System, including: Service water flow 

 
CGS is in Mode 1. 
 
SW System B is running for peroxide addition.  
 
RHR-V-68B (RHR-HX-1B Service Water outlet valve) is inadvertently closed. 
 
SW-FI-9B (SW Loop B) will indicate   (1)   rated flow. 
 
RHR-V-68B receives and open signal DIRECTLY on   (2)   . 
 
 

A. (1) normal  
(2) high Drywell pressure 

 
B. (1) normal  

(2) SW-P-1B start 
 
C. (1) less than 

(2) high Drywell pressure 
 
D. (1) less than 

(2) SW-P-1B start 
 

 
 
Answer: D 

 
K/A Match: 
Requires knowledge of changes in service water flow with a system failure. 
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Explanation: 
 
A. Incorrect. Plausible (1) if the candidate believes that the RHR Heat Exchanger only receives flow 

when RHR is in service. Many plant system heat exchangers have cooling water isolated when 
not in service.  If flow through the HX was bypassed when RHR is not is service it would not 
impact of change flow through the system when the outlet valve to the RHR HX was closed.. 
 

B.  Incorrect. Plausible (1) if the candidate believes that the RHR Heat Exchanger only receives flow 
when RHR is in service. Many plant system heat exchangers have cooling water isolated when 
not in service.  If flow through the HX was bypassed when RHR is not is service it would not 
impact of change flow through the system when the outlet valve to the RHR HX was closed. (2) 
Correct, RHR-V_68B receives an open signal from the start of SW-P-1B. 
 

C. Incorrect. Plausible (1) Correct  - SW to RHR heat exchangers is not dependent on RHR system 
being in service.  
 

D. Correct - (1) Correct  - SW to RHR heat exchangers is not dependent on RHR system being in 
service. (2) Correct, RHR-V_68B receives an open signal from the start of SW-P-1B. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000204, Standby Service Water System Description 
OSP-SW/IST-Q701, Standby Service Water Loop A Operability 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 117847 - Describe the Service Water System design feature(s) or interlocks that 
provide for the following: 
a. SW-P-1A(B), HPCS-P-2 Automatic pump starts  
b. SW-V-2A(B),12A(B), RHR-V-68A(B) Automatic valve alignments 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires the candidate to synthesize a knowledge of the  SW system flowpaths during a SW pump 
operation with an understanding of the effects of a failure on SW flow. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: SD000204 Rev: Major: 15 Minor: N/A 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: M524-2 Rev: Major: 124 Minor: N/A 
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Examination Outline Cross-reference:  49 
Revision:           0 Date:  6/6/22 Tier: 2  
 Group: 1 
 K/A Number: 203000.A3.08 
Level of Difficulty:   2 RO Importance Rating: 4.0 

K/A Description:  Ability to monitor automatic operation of the RHR/LPCI: Injection Mode, including: System initiation 
sequence. 

 
CGS is in Mode 1. 
 
A LOCA occurs. 
 
How does the RHR-C system respond? 
 
RHR-P-2C will start   (1)   after Drywell pressure reaches 1.68 psig. LPCI injection valve, RHR-
V-42C will open   (2)  . 
 
 

A. (1) immediately 
(2) immediately after RHR-P-2C starts 

 
B. (1) immediately 
 (2) when RPV pressure is LT 470 psig 
 
C. (1) 5 seconds 
 (2) immediately after RHR-P-2C starts 
 
D. (1) 5 seconds 
 (2) when RPV pressure is LT 470 psig 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the LPCI initiation sequence. 
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Explanation: 
 
A.  Incorrect. Plausible since RHR-P-2C will start immediately upon an ‘F’ signal (DW pressure GT 

1.68 psig). However, RHR-V-42C will not open until RPV pressure is LT 470 psig. 
 

B. Correct. RHR-P-2C will start immediately upon RPV Level LT -129 inches or DW pressure GT 
1.68 psig. RHR-V-42C does not open until RPV pressure is LT 470 psig. 
 

C. Incorrect. Plausible since RHR-P-2A and 2B start 5 seconds after an ‘F’ signal. However, RHR-P-
2C starts immediately after an ‘F’ signal. Additionally, RHR-V-42C does not open until RPV 
pressure is LT 470 psig. 
 

D.  Incorrect. Plausible since RHR-V-42C will not open until RPV pressure is LT 470 psig. 
Plausibility is enhanced since RHR-P-2A and 2B start 5 seconds after an ‘F’ signal. However, 
RHR-P-2C starts immediately after an ‘F’ signal. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000198, RHR System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-02 – Describe the Residual Heat Removal System design feature(s) or 
interlocks that provide for the following: a. Sutomatic system initiation/injection. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of RHR pump start timing for LPCI injection with an 
understanding of LPCI injection valve interlocks. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: SD000198 Rev: Major: 19 Minor: 0 
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Examination Outline Cross-reference:  50 
Revision:           0 Date:  4/25/22 Tier: 2  
 Group: 1 
 K/A Number: 215003 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  Ability to manually operate and/or monitor in the control room: IRM range switches 
 
CGS is in Mode 2. 
 
A reactor plant startup is in progress. 
 
All IRMs are on Range 6, indicating as follows: 
 
IRM “A” - 70/125 scale  IRM “B” - 65/125 scale 
IRM “C” - 45/125 scale  IRM “D” - BYPASSED 
IRM “E” - 25/125 scale  IRM “F” - 42/125 scale 
IRM “G” - 65/125 scale  IRM “H” - 20/125 scale 

 
IRM “C” is placed on Range 5. 
 
What is effect on the plant? 
 
IRM “C” indicates   (1)   and a rod block   (2)   active. 
 
 
A. (1) 14.5/40 scale 
 (2) is  
 
B. (1) 14.5/40 scale 
 (2) is NOT  
 
C. (1) UPSCALE 
 (2) is  
 
D. (1) UPSCALE 
 (2) is NOT 
 
Answer: C 

 
K/A Match: 
Requires an understanding of the effect on the plant when IRM range switches are operated. 

 
 
 
 
 
 
Explanation: 
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Incorrect. Plausible since (2) is correct. Plausibility is enhanced since 14.5/40 is the same 
percent of scale as 45/125. However, the 0-40 scale is the same as the 0-40 indication of the 
0-125 scale but expanded for easier viewing. Therefore, since 45/125 is beyond the 0-40 
scale, Range 5 (0-40 scale) will indicate UPSCALE.    
 
Incorrect. Plausible since 14.5/40 is the same percent of scale as 45/125. Plausibility is 
enhanced if it is believed that the rod block is only active when the Range Switch is on an 
even scale since the setpoint for the IRM UPSCALE rod block is 108/125. However, the 0-40 
scale is the same as the 0-40 indication of the 0-125 scale but expanded for easier viewing. 
Therefore, since 45/125 is beyond the 0-40 scale, Range 5 (0-40 scale) will indicate 
UPSCALE. Additionally, the rod block and scram setpoints are based on the percentage of 
scale. A setpoint of 108/125 equates to 34.5/40. Since IRM “C” reads UPSCALE, a rod block 
is active. 
 
Correct. The 0-40 scale is the same as the 0-40 indication of the 0-125 scale but expanded 
for easier viewing. Therefore, since 45/125 is beyond the 0-40 scale, Range 5 (0-40 scale) 
will indicate UPSCALE. The rod block and scram setpoints are based on the percentage of 
scale. A setpoint of 108/125 equates to 34.5/40. Since IRM “C” reads UPSCALE, a rod block 
is active.    
      
Incorrect. Plausible since (1) is correct. Plausibility is enhanced if it is believed that the rod 
block is only active when the Range Switch is on an even scale since the setpoint for the IRM 
UPSCALE rod block is 108/125. However, the rod block and scram setpoints are based on 
the percentage of scale. A setpoint of 108/125 equates to 34.5/40. Since IRM “C” reads 
UPSCALE, a rod block is active.                     

 
 

Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000138, IRM System Description 
4.603.A7, 603.A7 Annunciator Panel Alarms 
Tech Ref 3 
Tech Ref 4 

 
Proposed references to be provided during 
examination: 

N/A 

 
Learning 
Objective: 

IRM-2 - Describe the Intermediate Range Monitoring System design feature(s) 
or interlocks that provide for the following: b. Ranging IRMs 

 
 
 
 
 
Question Source:  #: 16378 (LO02651)  
  #: Mod Bank #. (Note changes or attach parent) 
     
 
Question History: Last NRC Exam: N/A 

 
 
 
 
Question Cognitive Level: 
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Justification for Cognitive Level 
Candidate must synthesize a knowledge of the requirements for an IRM rod block with an 
understanding of the relationship between 0-40 and 0-125 ranges of IRMs. 

 
10 CFR Part 55 Content: 55.41 7 

 
 
 

Comments / Reference: SD000138 Rev: Major: 11 Minor: 0 
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Comments / Reference: 4.603.A7 Rev: Major: 059 Minor: 002 
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Examination Outline Cross-reference:  51 
Revision:           0 Date:  8/24/22 Tier: 2  
 Group: 1 
 K/A Number: 215005.A2.10 
Level of Difficulty:   4 RO Importance Rating: 51 

K/A Description:  Ability to (a) predict the impacts of the following on the Average Power Range Monitor/Local Power 
Range Monitor System and (b) based on those predictions, use procedures to correct, control, or mitigate 
the consequences of those abnormal operations: Changes in void concentration 

 
 
CGS is in Mode 1. 
 
A DEH fault causes RPV pressure to slowly lower. 
 
How does this affect Average Power Range Monitor (APRM) indicated power and what action 
should be taken? 
 
APRM indicated power will   (1)  . Enter ABN-Pressure, take manual control of DEH Throttle 
Pressure (TP) Control and   (2)   demand. 
 
 
 

A. (1) lower 
(2) lower 

 
B. (1) lower 
 (2) raise 
 
C. (1) rise 
 (2) lower 
 
D. (1) rise 
 (2) raise 
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of the effects of changing void concentration on APRM output and the 
necessary actions to mitigate this effect.  
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Explanation: 
 
A. Correct. When pressure is lowered by DEH, the boiling boundary is lowered, causing an increase 

in void concentration. Void coefficient ↑ (negative) and negative reactivity is added to the core. 
Therefore APRM output ↓. This will cause boiling boundary to rise to a steady state level that is 
below the original level. In accordance with step 4.1.2 of ABN-Pressure, if reactor pressure is 
dropping and a DEH failure is suspected, Throttle Pressure (TP) Control is taken to MANUAL and 
demand is lowered. In manual TP control directly controls governor valve demand signal. 
Lowering demand will cause the governor valves to close and RPV pressure will rise. 
 

B. Incorrect. Plausible since (1) is correct. However, in manual, TP control directly controls governor 
valve demand signal. Raising demand will cause RPV pressure to lower faster, exacerbating the 
low pressure condition.  
 

C. Incorrect. Plausible since (2) is correct. However, when pressure is lowered by DEH, the boiling 
boundary is lowered, causing an increase in void concentration. Void coefficient ↑ (negative) and 
negative reactivity is added to the core. Therefore APRM output ↓. 
 

D. Incorrect. Plausible if it is believed that lowering pressure causes reactor power to ↑ due to 
increased steam demand. Plausibility is enhanced since (2) is the correct action for conditions 
that would cause (1) to rise. However, when pressure is lowered by DEH, the boiling boundary is 
lowered, causing an increase in void concentration. Void coefficient ↑ (negative) and negative 
reactivity is added to the core. Therefore APRM output ↓. This will cause boiling boundary to rise 
to a steady state level that is below the original level. In accordance with step 4.1.2 of ABN-
Pressure, if reactor pressure is dropping and a DEH failure is suspected, Throttle Pressure (TP) 
Control is taken to MANUAL and demand is lowered. In manual TP control directly controls 
governor valve demand signal. Lowering demand will cause the governor valves to close and 
RPV pressure will rise.   
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-PRESSURE, Unplanned Reactor Pressure Change 
SD001819, Power Range Neutron Monitor System Description 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: PRNM-12 - Evaluate given key Power Range Neutron Monitoring 
(PRNM) System parameters, if needed determine a course 
of action to correct or mitigate the following abnormal 
condition(s): i. Changes in void concentration 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize knowledge of the effects of void concentration on LPRMs/APRMs 
with a knowledge of actions required when void concentration changes due to RPV pressure 
changes. 

 

10 CFR Part 55 Content: 55.41 5 
 
 
 
Comments / Reference: ABN-PRESSURE Rev: Major: 017 Minor: 001 
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Comments / Reference: SD001819 Rev: Major: 5 Minor: 2 
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Examination Outline Cross-reference:  52 
Revision:           0 Date:  8/11/22 Tier: 2  
 Group: 1 
 K/A Number: 262002.A1.03 
Level of Difficulty:   4 RO Importance Rating: 3.1 

K/A Description:  Ability to predict and/or monitor changes in parameters associated with operation of the Uninterruptable 
Power Supply (AC/DC), including: Lights and alarms 

 
Inverter E-IN-3 is in the following condition: 
 

• INVERTER SUPPLYING LOAD light is LIT. 
• IN SYNC light is OUT. 

 
What is the effect on the operation of E-IN-3? 
 
If E-RMS-IN3/S202, ALT SOURCE TO LOAD TRANSFER PB is depressed, the static switch 
   (1)   transfer to the Alternate AC source. Transferring E-IN-3 loads to the Alternate AC 
source using the Manual Bypass Switch, E-MBS-IN/3, is   (2)   by procedure. 
 
 

A. (1) will 
(2) allowed 

 
B. (1) will 
 (2) NOT allowed 
 
C. (1) will NOT 
 (2) allowed 
 
D. (1) will NOT 
 (2) NOT allowed 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of operational limits when the IN SYNC light is not lit. 
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Explanation: 
 
A. Incorrect. Plausible since other inverters (E-IN-1/E-IN-5) will transfer under certain conditions 

even if the Alternate AC source is not in sync with the inverter. Plausibility is enhanced since the 
Manual Bypass Switch (MBS) will transfer loads in the given conditions. However, the E-IN-3 
static switch will not transfer if the Alternate AC source is not synched. Additionally, transferring 
loads with the MBS is not allowed in accordance with SOP-ELEC-IN3-OPS.  
 

B. Incorrect. Plausible since (2) is correct. However, However, the E-IN-3 static switch will not 
transfer if the Alternate AC source is not synched. 
 

C. Incorrect. Plausible since (1) is correct. However, transferring loads with the MBS is not allowed 
in accordance with SOP-ELEC-IN3-OPS. 
 

D. Correct. If the Alternate AC source is not synchronized with the output of E-IN-3, transfer is 
prevented. Transferring loads with the MBS is not allowed in accordance with SOP-ELEC-IN3-
OPS.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000194, UPS System Description 
SOP-ELEC-INV-OPS, IN3 Operations 
E-IN-3 placard 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: UPS-12 -  Evaluate given key Uninterruptible Power System parameters, if 
needed determine a course of action to correct or mitigate the 
following abnormal condition(s): b. Frequency changes in the system 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the operation of E-IN-3 with a knowledge of 
procedural requirements for inverter operation. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: SD000194 Rev: Major: 17 Minor: 1 
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Comments / Reference: SOP-ELEC-IN3-OPS Rev: Major: 15 Minor: N/A 
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Comments / Reference: E-IN-3 Placard Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  53 
Revision:           0 Date:  8/18/22 Tier: 2  
 Group: 2 
 K/A Number: 201003.A4.01 
Level of Difficulty:   4 RO Importance Rating: 3.0 

K/A Description:  Ability to manually operate and/or monitor in the control room: CRD mechanism temperature 
 
CGS is in Mode 1. 
 
A field operator reports that CRDM temperature for Rod 22-31 is GT 350°F. 
 
The crew is taking actions in accordance with ABN-ROD, Rod Control Faults. 
 
Control Rod 22-31 has been declared “slow” per ABN-ROD.  
 
How does this affect Rod 22-31 operation? 
 
Rod 22-31 scram times will increase due to   (1)  . Normal scram time   (2)   be exhibited once 
the CRDM temperature returns to normal. 
 
 

A. (1) CRDM seal degradation 
(2) will 

 
B. (1) CRDM seal degradation 
 (2) will NOT 
 
C. (1) fluid flashing in the CRDM 
 (2) will 
 
D. (1) fluid flashing in the CRDM 
 (2) will NOT 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the operational changes that occurs on a CRDM high temperature. 
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Explanation: 
 
A. Incorrect. Plausible since (2) is correct and (1) would cause lengthened scram time. However, 

scram time is extended due to fluid flashing.   
 

B. Incorrect. Plausible since seal degradation would cause scram time to lengthen. Additionally, 
scram time would not return to normal if the seals were degraded. However, scram time is 
extended due to fluid flashing. 
 

C. Correct. In accordance with ABN-ROD bases for step 4.9.2, the high temperature scram delay is 
attributed to a fluid flashing phenomenon rather than a seal degradation, therefore normal scram 
performance is exhibited once the temperature returns to normal operating temperatures. 
 

D. Incorrect. Plausible since (1) is correct. However, normal scram time will return once 
temperatures are returned to normal.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-ROD, Control Rod Faults 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: CRDM-11  Evaluate the following Control Rod Drive Mechanism 
indications/responses and determine if the indication/ response is expected and 
normal. a. CRD mechanism temperature 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of CRDM response for a high temperature condition. 

 

10 CFR Part 55 Content: 55.41 6 
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Comments / Reference: ABN-ROD Rev: Major: 035 Minor: N/A 
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Examination Outline Cross-reference:  54 
Revision:           0 Date:  8/22/22 Tier: 2  
 Group: 2 
 K/A Number: 201004.K1.01 
Level of Difficulty:   3 RO Importance Rating: 3.5 

K/A Description:  Knowledge of the physical connections and/or cause and effect relationships between the Rod Sequence 
Control System and the following systems:  Reactor manual control system 

 
CGS is in Mode 1. 
 
Reactor power is 15%. 
 
Rod 23-18, a control rod in the Rod Worth Minimizer (RWM) latched group, is withdrawn one 
notch beyond the withdrawal limit. 
 
The RWM displays the following: 
 

• 2 INSERT Errors 
• 1 WITHDRAW Error 

 
How is subsequent rod movement affected? 
 
Control rod   (1)   is blocked on   (2)  . 
 
 

A. (1) withdrawal ONLY 
(2) rod 23-18 ONLY 

 
B. (1) withdrawal ONLY 
 (2) all control rods 
 
C. (1) withdrawal and insertion 
 (2) rod 23-18 ONLY 
 
D. (1) withdrawal and insertion 
 (2) all control rods 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the cause and effect relationship between the Rod Worth Minimizer and the 
Reactor Manual Control System 
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Explanation: 
 
A. Incorrect. Plausible since (1) is correct. However, the withdrawal block will prevent out motion on 

all control rods.  
 

B. Correct. When the RWM detects 1 withdrawal error, it will not send a signal necessary to allow 
the RMCS to withdraw control rods. This is applicable to any control rod that is selected. 
 

C. Incorrect. Plausible since the RWM has 2 INSERTION errors. However, 3 INSERTION errors are 
required to block rod insertion. Additionally, rod motion restrictions from the RWM are applied to 
all control rods. 
 

D. Incorrect. Plausible since (2) is correct. Plausibility is enhanced since since the RWM has 2 
INSERTION errors. However, 3 INSERTION errors are required to block rod insertion.    
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000154, Rod Worth Minimizer System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RWM-02 Describe the Rod Worth Minimizer design feature(s) or interlocks that 
provide for the following: 
b.  Insert blocks/errors 
c.  Withdraw blocks/errors 

 
 

Question Source:  #: LO00995 (3805)  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of RWM requirements for withdrawal blocks. 

 

10 CFR Part 55 Content: 55.41 6 
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Comments / Reference: SD000154 Rev: Major: 19 Minor: N/A 
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Examination Outline Cross-reference:  55 
Revision:           0 Date:  8/23/22 Tier: 2  
 Group: 2 
 K/A Number: 202002.291003.K1.03 
Level of Difficulty:   3 RO Importance Rating: 3.7 

K/A Description:  Recirculation Flow Control - Function and operation of flow controller in manual and automatic modes 
 
CGS is in Mode 1. 
 
Both RRC Individual Loop Controllers are in AUTO. 
 
RRC-A Individual Controller HZ DEMAND is lowered by 2 Hz. 
 
How is the RRC Flow Control System affected? 
 
RRC-A Individual Loop Controller Bias will   (1)   and Master Controller Demand will   (2)  . 
 
 

A. (1) remain constant 
(2) remain constant 

 
B. (1) remain constant 
 (2) lower by 2 Hz 
 
C. (1) lower (deflect to the left) by 2 Hz 
 (2) remain constant  
 
D. (1) lower (deflect to the left) by 2 Hz 
 (2) lower by 2 Hz 
 

Answer: C 
 
K/A Match: 
Requires knowledge of RRC flow controllers in Auto. 
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Explanation: 
 
A. Incorrect. Plausible since (2) is correct. However, the Individual Loop Controller bias will lower by 

2 Hz to indicate that the Individual controller demand is 2 Hz below the Master Controller demand  
 

B. Incorrect. Plausible since one of the features of these controllers is when the Individual 
Controllers are in AUTO, Individual Controller demand will automatically track Master Controller 
demand when the Master Controller is adjusted to allow a “bumpless” transfer to MANUAL. 
However, this automatic action does not occur when Individual Controller demand is changed. 
 

C. Correct. When the Individual Controller Demand is adjusted while in AUTO, Individual Controller 
input to RRC speed control is altered and the pump will change speed. Master Controller demand 
will not change. The Bias indication on the Individual Controller will change accordingly to record 
the difference between Individual Controller and Master Controller demand signals. 
 

D. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since one of the features of these 
controllers is when the Individual Controllers are in AUTO, Individual Controller demand will 
automatically track Master Controller demand when the Master Controller is adjusted to allow a 
“bumpless” transfer to MANUAL. However, this automatic action does not occur when Individual 
Controller demand is changed. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000184, Reactor Recirculation Flow Control (ASD) System 
Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 9676 - Describe the operation of the following controls on the RRC individual 
controllers, including expected indications and system response: 
a.   LOWER Pushbutton 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Knowledge of the operation of the RRC Master and Individual Loop Controllers 
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10 CFR Part 55 Content: 55.41 3 
 
 
 
Comments / Reference: SD000184 Rev: Major: 20 Minor: 3 
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Examination Outline Cross-reference:  RO-56 
Revision:           0 Date:  8/20/22 Tier: 2  
 Group: 2 
 K/A Number: 214000 A2.04 
Level of Difficulty:   2 RO Importance Rating: 3.3 

K/A Description:  Ability to (a) predict the impacts of the following on the Rod Position Information System and (b) based on 
those predictions, use procedures to correct, control, or mitigate the consequences of those abnormal 
operations:  Power supply loss 

 
 
CGS is operating at 65% power for economic dispatch. 
 

• A complete loss E-PP-US occurs. 
 
What is one impact and what actions are necessary to mitigate the impact? 
 
 

A. RCC-P-1A trips if running.  Refer to ABN-RCC for a complete loss of RCC. 
 

B. Loss of power to RPIS.  Enter ABN-RPIS and determine control rod position from an 
alternate method. 

 
C. Loss of power to inboard MSIV solenoid valves.  Scram the plant per PPM 3.3.1 prior to 

MSIV automatic closure. 
 

D. Loss of power to TDAS computer.  Switch from TDAS to PPC as Primary per 
SOP-COMPUTER-OPS, Plant Process Computer (PPC). 

 
 
Answer: B 

 
K/A Match: 
Requires a knowledge to recognize a loss of power has occurred to the RPIS and the ability to 
identify the appropriate procedure and actions to mitigate the consequences. 
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Explanation:   
 
A. Incorrect: Plausible because this is an impact and action required for a loss of E-IN-3 

 
B. Correct: A loss of power occurs to the RPIS. ABN-RPIS is entered and rod position is 

determined from alternate means. 
 
C. Incorrect: Plausible because this is an impact and action required for a loss of E-IN-2. 
 
D. Incorrect: Plausible because this is an impact and action required for a loss of E-IN-5. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-ELEC-INV, 120 VAC Critical Distribution System Failures 
Tech Ref 4 
 
Tech Ref 4 
 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 7782 - Predict the effect(s) a failure of IN1 will have on loads supplied. 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level: 
Requires the student to synthesize a knowledge of the power supply with the assessment of the 
actions needed to mitigate the consequences. 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: ABN-ELEC-INV Rev: Major: 020 Minor: N/A 

Excerpts from ABN-ELEC-INV for Loss of IN-1: 

 

Excerpts from ABN-ELEC-INV for Loss of IN-2: 
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Excerpts from ABN-ELEC-INV for Loss of IN-3: 

 

Excerpts from ABN-ELEC-INV for Loss of IN-5: 
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Examination Outline Cross-reference:  57 
Revision:           0 Date:  8/24/22 Tier: 2  
 Group: 2 
 K/A Number: 216000.K2.01 
Level of Difficulty:   2 RO Importance Rating: 3.6 

K/A Description:  Nuclear Boiler Instrumentation - Knowledge of electrical power supplies to the following: Analog trip 
system 

 
What is the power supply to RFW-DPT-4A, Reactor Water Level (Narrow Range) A 
transmitter? 
 
 

A. RPS-A 
 

B. RPS-B 
 
C. PP-7A-A 
 
D. PP-8A-A 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the power supply to a NBI level transmitter that provides an input to the RPV 
low level trip system. 

 
 
Explanation: 
 
A. Incorrect. Plausible since this is the power supply to the wide range Reactor Water Level 

transmitters MS-LT-61A/C.  
 

B. Incorrect. Plausible since this is the power supply to the wide range Reactor Water Level 
transmitters MS-LT-61B/D. 
 

C. Correct. In accordance with SD000126, the power supply to RFW-DPT-4A is PP-7A-A. 
 

D. Incorrect. Plausible since this is the power supply to Fuel Zone RPV level transmitter MS-LT-44B.  
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Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000126, Nuclear Boiler Instrumentation System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 7640 -  Predict the effect(s) that these failures will have on the NBI: e. AC 
Electrical Distribution. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires fundamental knowledge of power supplies to NBI transmitters. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: SD000126 Rev: Major: 13 Minor: 2 
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Examination Outline Cross-reference:  58 
Revision:           0 Date:  8/23/22 Tier: 2  
 Group: 2 
 K/A Number: 219000.A3.01 
Level of Difficulty:   2 RO Importance Rating: 3.9 

K/A Description:  Ability to monitor automatic operation of the RHR/LPCI: Torus/Suppression Pool Cooling Mode, including: 
Valve operation 

 
CGS is in Mode 1. 
 

• Reactor Power is 100%. 
 
RHR-B is in Suppression Pool Cooling. 
 
A LOCA occurs. 
 
Plant conditions: 
 

• Drywell pressure: 1.72 psig, up slow. 
• RPV level: -70 inches, down slow. 
• RPV pressure is 800 psig, down slow. 

 
What is the effect on the RHR-B valve line-up? 
 
RHR-V-24B, Suppression Pool Cooling/Test Return valve, will   (1)   and RHR-V-42B, LPCI 
Injection valve, will   (2)  . 
 
 

A. (1) remain OPEN 
(2) remain CLOSED 

 
B. (1) remain OPEN 
 (2) OPEN 
 
C. (1) CLOSE 
 (2) remain CLOSED 
 
D. (1) CLOSE 
 (2) OPEN 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the automatic operation of RHR Suppression Pool Cooling valves. 
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Explanation: 
 
A. Incorrect. Plausible since (2) is correct. Plausibility is enhanced if it is believed that LPCI initiation 

only occurs if RPV level goes below -129 inches. However, a Drywell pressure GT 1.68 psig will 
initiate LPCI and RHR-V-24B will CLOSE.  
 

B. Incorrect. Plausible if it is believed that RHR-V-42B will open regardless of RPV pressure. 
Plausibility is enhanced if it is believed that LPCI initiation only occurs if RPV level goes below -
129 inches. However, a Drywell pressure GT 1.68 psig will initiate LPCI and RHR-V-24B will 
CLOSE. Additionally, RHR-V-42B will only open if RPV pressure is LT 470 psig. 
 

C. Correct. A LPCI initiation signal will be present if RPV level is LT -129 inches OR Drywell 
pressure is GT 1.68 psig. An active LPCI initiation signal will cause RHR-V-24B to CLOSE. RHR-
V-42B will only open on an active LPCI initiation signal AND RPV pressure LT 470 psig. 
Therefore, for the conditions given, RHR-V-42B will remain CLOSED. 
 

D. Incorrect. Plausible since (1) is correct. However, since RPV pressure is GT 470 psig, RHR-V-
42B will remain CLOSED.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000198, RHR System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-03 Describe the following major flow path(s) for the Residual Heat 
Removal System: 
 b. LPCI injection 
 d. Suppression Pool Cooling mode 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires Candidate to synthesize an understanding of automatic operations of RHR Suppression 
Pool valves with a knowledge of requirements to automatically initiate LPCI injection. 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000198 Rev: Major: 19 Minor: 0 
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Examination Outline Cross-reference:  59 
Revision:           0 Date:  8/23/22 Tier: 2  
 Group: 2 
 K/A Number: 230000.K5.02 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  Knowledge of the operational implications or cause and effect relationships of the following concepts as 
they apply to the RHR/LPCI: Torus/Suppression Pool Spray Mode: Pump cavitation/vortex 

 
CGS is in Mode 1. 
 
A major earthquake results in a Reactor Coolant system rupture in the Drywell and a RHR ‘A’ 
suction line rupture from the Wetwell. 
 

• Both ruptures are unisolable. 
 
Current plant conditions: 
 

• An emergency depressurization has been performed. 
• Wetwell level is 12 feet, down slow. 
• Wetwell temperature is 215°F. 
• RHR pump ‘C’ is running to maintain RPV level above TAF. RHR ‘C’ is the ONLY 

injection system available. 
 
A spurious trip of RHR pump ‘C’ occurs 
 
(1) What is the concern with restarting RHR pump ‘C’? 
 
AND 
 
(2) What is the effect on subsequent RHR pump ‘C’ operation? 
 
 

A. (1) Pump restart without venting of the system could cause system damage due to 
     entrained gases in system high points. 
(2) Restart RHR Pump 'C' and continue with LPCI injection. 

 
B. (1) Pump restart without venting of the system could cause system damage due to 
           entrained gases in system high points.  

(2) Keep RHR Pump 'C' secured until TAF is reached to minimize potential damage of 
      the only injection source. 

 
C. (1) Pump restart could result in pump cavitation due to excessively high Wetwell 

      temperature. 
(2) Restart RHR Pump 'C' and continue with LPCI injection. 

 
D. (1) Pump restart could result in pump cavitation due to excessively high Wetwell 

      temperature. 
(2) Keep RHR Pump 'C' secured until TAF is reached to minimize potential damage of 
      the only injection source. 
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Answer: A 

 
K/A Match: 
Requires knowledge of the operational implications of operating RHR pumps below the vortex limit. 

 
 
Explanation: 
 
A. Correct. With the given plant conditions the Vortex Limits specified in PPM 5.2.1 must be taken 

into account.  Specifically, Wetwell level is outside the Vortex Limit for RHR Pump 'C'  (14.5 feet) 
while Wetwell temperature remains within the NPSH Limit for RHR Pump 'C' (225°F).  With 
Wetwell level outside the Vortex Limit, there is a concern for the accumulation of entrained gases 
in the system high points, especially following a trip and restart of the affected pump.  PPM 
5.0.10, Flowchart Training Manual, states "If a system is operated at water levels below the 
Vortex Limit and subsequently secured, the entrained gases could collect at the system high 
points. System restart without prior venting of the system could cause water hammer of piping 
and other components. Prolonged operation with high concentrations of entrained gases could 
result in reduced system performance and accelerated pump wear. Unless core cooling and 
primary containment failure concerns exist, pump operation is stopped and prevented if possible 
to avert potential system damage."  Since RHR 'C' is the only injection source available to 
maintain RPV level above TAF, the pump needs to be restarted and LPCI injection re-
established.  
 

B. Incorrect. Plausible since (1) is correct. Plausibility is enhanced if it is believed that ECCS pumps 
cannot be operated below the Vortex limit. However, the potential damage to the core due to 
lowering RPV level is a greater concern. Therefore, RHR pump ‘C’ should be restarted to 
maintain RPV level. 
 

C. Incorrect. Plausible since (2) is correct. Plausibility is enhanced if it is believed that RHR pump ‘C’ 
NPSH temperature has been exceeded. However, the NPSH temperature for RHR pump ‘C’ has 
not been exceeded.  
 

D. Incorrect. Plausible if it is believed that RHR pump ‘C’ NPSH temperature has been exceeded. 
Plausibility is enhanced if it is believed that ECCS pumps cannot be operated above the NPSH 
limit.  However, the NPSH limit for RHR pump ‘C’ is 225°F and has not been exceeded. 
Additionally, the potential damage to the core due to lowering RPV level is a greater concern. 
Therefore, RHR pump ‘C’ should be restarted to maintain RPV level.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.0.10, Flowchart Training Manual 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: RHR-12 Evaluate given key Residual Heat Removal System parameters, if 
needed determine a course of action to correct or mitigate the following 
abnormal condition(s): a. Inadequate net positive suction head 
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Question Source:  #: LO03471/36120  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of ECCS pump vortex limits with an understanding of 
ECCS pump operation when vortex limits are exceeded. 

 

10 CFR Part 55 Content: 55.41 10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: PPM 5.0.10 Rev: Major: 026 Minor: N/A 
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Examination Outline Cross-reference:  60 
Revision:           0 Date:  8/22/22 Tier: 2  
 Group: 2 
 K/A Number: 239001.A1.10 
Level of Difficulty:   2 RO Importance Rating: 4.1 

K/A Description:  Ability to predict and/or monitor changes in parameters associated with operation of the Main and Reheat 
Steam System, including: Reactor power 

 
CGS is in Mode 1. 
 

• Reactor power is 100%. 
 
Feedwater Heater 6B Running Vent valve (HD-V-6B) is inadvertently CLOSED. 
 
What is the predominant effect on the plant over time? 
 
Reactor power will… 
 
 

A. rise due to increased feedwater subcooling. 
 

B. lower due to increased bleed steam flow through FWH 6B. 
 
C. rise due to increased core flow from improved RRC NPSH. 
 
D. lower due to reduced thermal loss through the running vents. 
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of the effects of Heater Drain faults on reactor power. 
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Explanation: 
 
A. Correct. With no running vents, non-condensable gases will build up in the FWH. This will reduce 

the FWH heat transfer coefficient and increase feedwater subcooling. Since it takes additional 
energy to heat the feedwater and maintain a constant steam flow out, reactor power must 
increase.  
 

B. Incorrect. Plausible if it is believed that reducing flow out of the running vent will increase heat 
transfer in the FWH. However, the flow increase is minimal and does not overcome the reduction 
in heat transfer coefficient caused by an buildup of non-condensable gases. 
 

C. Incorrect. Plausible since reactor power will rise and RRC pump NPSH may rise slightly. 
However, the major effect is due to additional heating required to maintain a constant steam flow. 
 

D. Incorrect. Plausible since thermal loss through the running vents occurs. However, this effect is 
overcome by the reduction of heat transfer coefficient due to non-condensable gas buildup.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000169, Heater Vents and Drains System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 7607 - Determine the affect of a Feedwater Heater Vents and Drains System 
loss or malfunction will have on the following: e. Reactor Power 

 
 

Question Source:  #: LO03790 (43670)  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of the effect on reactor power on the closure of a 
heater vent with an understanding of the reason behind this effect. 

 

10 CFR Part 55 Content: 55.41 5 
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Comments / Reference: SD000169 Rev: Major: 13 Minor: 001 
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Examination Outline Cross-reference:  61 
Revision:           0 Date:  08/29/22 Tier: 2  
 Group: 2 
 K/A Number: 268000 K3.04 
Level of Difficulty:   3 RO Importance Rating: 3.0 

K/A Description:  Knowledge of the effect that a loss or malfunction of the Radwaste System will have on the following 
systems or system parameters:  (CFR: 41.5 / 45.3) 
K3.04 Primary containment drain sumps 

 
CGS is at 100% power.  

• P602-A13 2-2 REACTOR BUILDING FLOOR SUMP R3 LEVEL HI-HI is in alarm. 

• Radwaste Control Room reports that R3 sump pumps FDR-P-4A and FDR-P-4B will 

NOT start. 

RO will direct a field operator to investigate Sump R3 in the      (1)      pump room. 

Drainage from      (2)      floor drains can cause an increase in Sump R3 water level. 

 
 

A. (1) CRD 
(2) ONLY the Reactor Building  

 
B. (1) CRD 

(2) the Drywell and Reactor Building        
 
C. (1) HPCS 

(2) ONLY the Reactor Building           
 
D. (1) HPCS 

(2) the Drywell and Reactor Building         
 

 
Answer: D 

 
K/A Match: 
Direct correlation to the impact of sump pump failures on pump room water levels affecting Table 25 
room water levels for PPM 5.3.1 Secondary Containment Control. 

 
 
Explanation: 
 
A.  Incorrect – Plausible – (1) Incorrect, Sump R3 is located in the HPCS pump room, Sump R5 is 

located in the CRD pump room. (2) Incorrect, Sump R3 receives drains from BOTH Reactor 
building floor drains and drywell floor drains 
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B. Incorrect – Plausible - (1) incorrect Sump R3 is located in the HPCS pump room, Sump R5 is 
located in the CRD pump room. (2) Correct Sump R3 receives drains from BOTH the reactor 
building and Drywell floor drains.  
 

C. Incorrect – Plausible – (1) Correct Sump R3 is located in the HPCS pump room. (2) Incorrect, 
Sump R3 receives drains from BOTH Reactor building floor drains and drywell floor drains 
 

D.  Correct – Sump R3 is located in the HPCS pump room, it receives drains from BOTH the reactor 
building and Drywell floor drains. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000130 Plant Drains 
4.602.A13 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5328 State the purpose of each of the following system components:  
c. Floor Drain Sumps and Pumps 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must know sump locations and what drains input to sump R3 

 

10 CFR Part 55 Content: 55.41 7 
 
 
 
Comments / Reference: SD000130 Rev: Major: 13 Minor: 01 
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Comments / Reference: 4.602.A13 Rev: Major: 30 Minor: N/A 
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Examination Outline Cross-reference:  62 
Revision:           0 Date:  10/18/22 Tier: 2  
 Group: 2 
 K/A Number: 271000.K4.11 
Level of Difficulty:   2 RO Importance Rating: 3.3 

K/A Description:  Knowledge of Offgas System design features and/or interlocks that provide for the following: Elevated 
release pont. 

 
Which of the following radiation monitors can cause the OG System Discharge to the Elevated 
Release Stack, OG-V-60, to close? 
 
 

A. OG-RIS-601A/B, Offgas Post-Treatment 
 

B. OG-RIS-612, SJAE Condenser Outlet 
 
C. MS-RIS-610A/B/C/D, Main Steam Line 
 
D. OG-RIS-611, Offgas Charcoal Bed Vault Leak Detection 
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of the interlocks that will automatically isolate the offgas elevated release point. 
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Explanation: 
 
A. Correct. In accordance with the Process Radiation Monitors System Description, SD000147, If 

both OG-RIS-601A and B are HI-HI-HI, downscale, or a combination of these two states, OG-V-
60, Off-Gas System Isolation, closes.  
 

B. Incorrect. Plausible since this radiation monitor alarms at HI and HI-HI. However, it does not 
provide an Offgas isolation signal. 
 

C. Incorrect. Plausible since steam is supplied to Offgas Preheaters. However, the MS radiation 
monitors do not provide an Offgas isolation signal. 
 

D. Plausible since OG-RIS-611 provides a HI alarm. However, it does not provide an Offgas 
isolation signal.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000147, Process Radiation Monitors System Description. 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: Learning Objective. 
 
 

Question Source:  #: LO04682/90165  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of radiation monitor functions 

 

10 CFR Part 55 Content: 55.41 7 
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Comments / Reference: SD000147 Rev: Major: 16 Minor: 0 
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Examination Outline Cross-reference:  63 
Revision:           0 Date:  8/30/22 Tier: 2  
 Group: 2 
 K/A Number: 290003.K6.03 
Level of Difficulty:   2 RO Importance Rating: 2.9 

K/A Description:  Knowledge of the effect of the following plant conditions, system malfunctions, or component 
malfunctions on the Control Room Ventilation: Component cooling water system 

 
Which of the following may be lined up to Control Room Emergency Cooling Coil, WMA-CC-
51B1, when Radwaste Chill Water (WCH) is not available? 
 
(1) Plant Service Water (TSW) 
(2) Standby Service Water (SW) 
(3) Control Room Emergency Chill Water (CCH) 
 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of available backup cooling water systems when normal cooling water system is 
not available. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since Plant Service Water provides cooling water to the Critical Switchgear 
Rooms emergency cooling coil. However, it cannot be lined up to the Control Room Air Handling 
Units.  
 

B. Incorrect. Plausible since (2) is correct. However, it is not the only correct source listed. 
 

C. Incorrect. Plausible since (3) is correct. However, (1) is not correct. 
 

D. Correct. The Control Room Air Handling Unit is normally supplied from Radwaste Chill Water. 
The unit has an emergency cooling coil that can be supplied by either Control Room Emergency 
Chill Water or Standby Service Water.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SD000201, CR-HVAC System Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: CR-HVAC-09 Describe the systems supporting the Control Room HVAC 
System, the nature of the support, and the impact a loss (or Malfunction) of the 
system would have on the Control Room HVAC System: 
b. Standby Service Water (SW) 
f. Radwaste Chilled Water  
h. Plant Service Water (TSW) 

 
 

Question Source:  #: LO02685 (100882)  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of available backup sources of cooling water to Control Room Air Handlers. 

 

10 CFR Part 55 Content: 55.41 4 
 
 
 
Comments / Reference: SD000201 Rev: Major: 20 Minor: N/A 
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Examination Outline Cross-reference:  64 
Revision:           0 Date:  4/21/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.1.4 
Level of Difficulty:   3 RO Importance Rating: 3.3 

K/A Description:  Knowledge of individual licensed operator responsibilities related to shift staffing, such as medical 
requirements, “no-solo” operation, maintenance of active license status. 

 
The plant is at full power.  
 
One of the on-coming EOs required for minimum shift complement (filling a fire brigade 
position), calls in sick. 
 
Which of the following is correct? 
 
After crew turnover… 
 
 

A. all off-going fire brigade members can leave as long as a replacement is on-site within 
two hours.  

 
B. one off-going EO fire brigade member must stay but can leave when relieved by 

another qualified EO.  
 
C. one off-going fire brigade member must stay, and once logged as a fire brigade 

member, must complete the entire watch. 
 
D. all off-going fire brigade members can leave as long as the oncoming EO filling the 

RWCR Watch also fills the fire brigade position. 
 
 
 
Answer: B 

 
K/A Match: 
Requires knowledge of shift staffing requirements. 

 
 
Explanation: 
 
A. Incorrect. Plausible since the shift crew composition may be one less than the minimum 

requirements for a period not to exceed 2 hours in order to accommodate unexpected absence of 
on-duty shift crew members. However, all shift personnel are required to remain on duty until 
properly relieved by a qualified individual.   
 

B. Correct. The on shift fire brigade member is required to remain on shift until properly relieved. 
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C. Incorrect. Plausible since the on shift fire brigade member must remain on shift. However, they 
may leave after being relieved by a qualified individual without completing the next shift.    
      

D. Incorrect. Plausible since the fire brigade member my leave after being relieved by a qualified 
individual. However, the stem notes that the oncoming crew is at minimum EO staffing. 
Therefore, the oncoming RWCR Watch will be filling the other required fire brigade role or a safe 
shutdown position, and cannot cover the gapped fire brigade position.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.1,  Operating Policies, Programs and Practices 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6097 -  State the minimum staffing requirements of the Plant Fire Brigade. 
 
 
 
 
 

Question Source:  #: 8335  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of staffing requirements listed in PPM 1.3.1. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 1.3.1 Rev: Major: 133 Minor: N/A 
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Examination Outline Cross-reference:  65 
Revision:           0 Date:  4/21/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.1.20 
Level of Difficulty:   2 RO Importance Rating: 4.6 

K/A Description:  Ability to interpret and execute procedure steps. 
 
CGS is in Mode 1. 
 
Control room operators are performing a Continuous Use procedure when they come to the 
following step: 
 
4.3 IF the reactor is in Mode 3, THEN perform the following... 
 
What is required to mark this step “N/A”? 
 
 

A. No additional documentation or supervisor approval is required.  
 

B. Document the reason next to the step, and obtain supervisor initials for approval.  
 
C. Document the reason next to the step; supervisor initials are not required for approval.  
 
D. Obtain supervisor initials next to the step for approval; a documented reason is not 

required.  
 
Answer: A 

 
K/A Match: 
Requires understanding of the process for executing conditional procedure steps. 

 
 
Explanation: 
 
Reference: SWP-PRO-01, Procedure and Work Instruction Use and Adherence, section 4.7.1 
 
A. Correct. When a conditional step does not pertain to the current condition of the plant, it may be 

marked “N/A”. No additional justification or approval is required.   
 

B. Incorrect. Plausible since documenting a reason and supervisor initials are required to N/A non-
conditional steps. However, for conditional steps that do not apply to the current plant conditions, 
documenting a reason and supervisor initials are not required. 
 

C. Incorrect. Plausible since documenting a reason is required to N/A non-conditional steps. 
However, for conditional steps that do not apply to the current plant conditions, documenting 
reasons and supervisor approvals are not required.    
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D. Incorrect. Plausible since supervisor initials are required to N/A non-conditional steps. However, 
for conditional steps that do not apply to the current plant conditions, no other approval is 
required.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

SWP-PRO-01, Procedure and Work Instruction Use and Adherence 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 3031 - Describe when a procedure step may be marked "N/A" without additional 
approval in lieu of performing the step. [SWP-PRO-01]. 

 
 
 
 
 

Question Source:  #: 43907  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2017 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to recall procedure information. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: SWP-PRO-01 Rev: Major: 034 Minor: N/A 
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Examination Outline Cross-reference:  66 
Revision:           0 Date:  4/21/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.2.22 
Level of Difficulty:   2 RO Importance Rating: 4.0 

K/A Description:  Knowledge of limiting conditions for operation and safety limits. 
 
Which of the following is the lowest reactor steam dome pressure that results in exceeding 
Technical Specification Safety Limits? 
 
 

A. 1310 psig  
 

B. 1320 psig  
 
C. 1330 psig  
 
D. 1340 psig  

 
 
 
Answer: C 

 
K/A Match: 
Requires knowledge of the Technical Specification Safety Limits. 

 
 
Explanation: 
 
A. Incorrect. Plausible since this pressure is above the RPS High RPV Pressure Scram setpoint and 

within 15 limit is 1325 psig, which is above this pressure.   
 

B. Incorrect. Plausible since this pressure is within 5 psig of the Safety Limit. However, the Safety 
Limit is 1325 psig, which is above this pressure. 
 

C. Correct. 1330 psig is the lowest pressure listed that exceeds the Safety Limit of 1325 psig.    
      

D. Incorrect. Plausible since this pressure exceeds the Safety Limit. However, it is not the lowest 
pressure listed that exceeds the safety limit.                     
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Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

Technical Specifications , 2.1, Reactor Coolant System Pressure 
Safety Limits 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 10304 - Describe each of the Safety Limits and state what actions are required 
if a Safety Limit is violated 

 
 
 
 
 

Question Source:  #: 16305  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2021 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of the Reactor Pressure Safety Limit 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: TS Safety Limit 2.1 Rev: Major: 265 Minor: N/A 
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Examination Outline Cross-reference:  RO-67 
Revision:           0 Date:  5/19/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.2.43 
Level of Difficulty:   3 RO Importance Rating: 3.0 

K/A Description:  Knowledge of the process used to track inoperable alarms. 
 
CGS is in Mode 1. 
 
A control room annunciator has failed. 
 

• Annunciator repairs will be completed prior to the end of shift. 
 
What action is required to be completed in accordance with PPM 1.3.1, Operating Policies, 
Programs and Practices? 
 
 

A. Place a Caution Clearance on the annunciator. 
 

B. Initiate a Component Status Change Order (CSCO). 
 
C. Establish a temporary log to monitor the redundant indication. 
 
D. Notify the Assistant Operations Manager (AOM-OPS).  
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of process to track inoperable alarms. 

 
 
Explanation: 
 
A. Incorrect. Plausible since a caution clearance is used on a disabled annunciator. However, it is 

only required to be placed if the annunciator is disabled GT one shift. 
 

B. Incorrect. Plausible since a Component Status Change Order (CSCO) is used to track 
components not in their normal configuration. However, in accordance with PPM 1.3.1, Operating 
Policies, Programs and Practices, a CSCO is not to be used on a disabled annunciator 
 

C. Correct. In accordance with PPM 1.3.1, Operating Policies, Programs and Practices, if a failed 
annunciator is to be disabled, the operations crew must “Establish a temporary log to monitor the 
redundant indication at a frequency determined by the CRS”. 
 

D. Incorrect. Plausible since the AOM-OPS should be notified if an annunciator is disabled. 
However, this is only required when the annunciator is disabled for GT one shift.                     
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Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.1, Operating Policies, Programs and Practices 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: Reference or N/A 
 

Learning Objective: 6087 -  State the CRO's responsibility at the beginning of each shift concerning 
all Control panel annunciators that are in an alarm state. 

 
 

Question Source:  #: 100907  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2019 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate is required to synthesize information given in the question with a knowledge of the 
requirements for disabling an alarm and when each requirement applies. Additionally, the candidate 
must demonstrate an understanding of the application of Component Status Change Orders 
(CSCOs). 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 1.3.1 Rev: Major: 133 Minor: N/A 
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Examination Outline Cross-reference:  68 
Revision:           0 Date:  5/19/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.3.12 
Level of Difficulty:   4 RO Importance Rating: 3.2 

K/A Description:  Knowledge of radiological safety principles and procedures pertaining to licensed operator duties, such as 
response to radiation monitor alarms, containment entry requirements, fuel handling responsibilities, 
access to locked high-radiation areas, or alignment of filters. 

 
An Equipment Operator (EO) was briefed to hang and lift a clearance order in a Locked High 
Radiation Area (LHRA). 
 

• EO annual dose prior to hanging the clearance order: 1678 mrem TEDE. 
 
The EO hangs the clearance order. 
 

• EO dose received while hanging the clearance order: 239 mrem. 
 
The work is complete and the clearance order is ready to be lifted. 
 

• Estimated dose for lifting the clearance order: 180 mrem. 
 
Which of the following is correct in accordance with GEN-RPP-06, Dosimetry Program 
Description?  
 
 

A. A Planned Special Exposure should be completed and approved before the EO is 
allowed to lift the tags. 

 
B. The EO will not exceed any dose limits or hold points, and may lift the tags without a 

dose extension. 
 
C. Dose extensions are not allowed for clearance orders per GEN-RPP-06. A different EO 

must clear the tags. 
 
D. An Administrative Dose Extension should be completed and approved before the EO is 

allowed to lift the tags.  
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of requirements for exceeding dose administrative hold points.  

 
 
 
 
 
 
Explanation: 
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A. Incorrect. Plausible since a Planned Special Exposure (PSE) is required for exceeding regulatory 

dose limits (5000 mrem/year TEDE). However, for the conditions given, only the TEDE 
administrative hold point has been exceeded. This requires an Administrative Dose Extension 
(ADE) 
 

B. Incorrect. Plausible since the regulatory dose limit has not been exceeded. However, the 
administrative dose hold point has been exceeded. This requires an ADE. 
 

C. Incorrect. Plausible since a dose extension beyond the regulatory dose limit would not normally 
be granted except for “extraordinary circumstances. However, for the conditions given, only the 
administrative hold point is exceeded, which requires an ADE. 
 

D. Correct. After completing the clearance order hang, The EO’s total annual dose is 1678 mrem + 
239 mrem = 1917 mrem TEDE. After lifting the clearance order, the EO’s projected total dose is 
1917 mrem + 180 mrem = 2097 mrem TEDE. This is above the administrative dose hold point of 
2000 mrem TEDE, but below the regulatory dose limit of 5000 mrem TEDE. In accordance with 
GEN-RPP-06, section 4.2, An Administrative Dose Extension (ADE) should be initiated and 
approved prior to allowing the individual to exceed an Energy Northwest administrative dose hold 
point. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

GEN-RPP-06, Dosimetry Program Description 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11258 - Knowledge of facility ALARA program. 
 

 
 

Question Source:  #: LO02041/13124  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires synthesis of a knowledge of regulatory dose limits/administrative dose hold points, and an 
understanding of the requirements to allow personnel to exceed their administrative dose hold point. 

 

10 CFR Part 55 Content: 55.41 12 
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Comments / Reference: GEN-RPP-06 Rev: Major: 015 Minor: N/A 
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Examination Outline Cross-reference:  69 
Revision:           0 Date:  6/9/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.4.12 
Level of Difficulty:   3 RO Importance Rating: 4.0 

K/A Description:  Knowledge of operating crew responsibilities during emergency and abnormal operations 
 
CGS is in Mode 1. 
 
An event occurs. 
 
The CRS directs the EAL Notifier to come to the control room at 1200. 
 
In accordance with PPM 1.3.1, Operating Policies, Programs and Practices, which of the 
following is the longest time that will meet the requirements for the EAL Notifier to report to the 
control room? 
 
 

A. 1204 
 

B. 1209 
 
C. 1214  
 
D. 1224 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of the EAL Notifier reporting responsibilities during an emergency. 

 
 
Explanation: 
 
A.  Incorrect. Plausible since 1204 is within the required reporting time. However, 1209 is the 

longest time listed that meets the reporting time of 10 minutes. 
 

B. Correct. In accordance with PPM 1.3.1, section 4.10.15, the EAL Offsite Notifier is required to 
report to the control room within 10 minutes. 
 

C. Incorrect. Plausible since EAL classification time is 15 minutes. However, the Notifier is required 
to be in the control room within 10 minutes. 
 

D. Incorrect. Plausible since EAL classification time is 15 minutes and EAL notification time is an 
additional 15 minutes. However, the Notifier is required to be in the control room within 10 
minutes.  
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Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.1, Operating Policies, Programs and Practices 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 13511 - State the time requirement for the EAL Notifier to report to the main 
control room following an emergency classification. 

 
 

Question Source:  #: 36755  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires recall of EAL Notifier report time requirements. 

 

10 CFR Part 55 Content: 55.41 10 
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Comments / Reference: PPM 1.3.1 Rev: Major: 133 Minor: N/A 
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Examination Outline Cross-reference:  70 
Revision:           0 Date:  05/11/22 Tier: 4  
 Group: G 
 K/A Number: 292005 K1.04 
Level of Difficulty:   2 RO Importance Rating: 3.5 

K/A Description:  Predict direction of change in reactor power for a change in control rod position 
 
 
CGS is operating at steady state 90% power. 
 
A central control rod is moved from notch position 12 to notch position 24. 
 
Assuming reactor recirculation flow remains constant, reactor power will… 
 
 

A. increase and stabilize at a higher value. 
 

B. increase temporarily, then return to the original value. 
 
C. decrease and stabilize at a lower value. 
 
D. decrease temporarily, then return to the original value.  
 

 
Answer: A 

 
K/A Match: 
Direct match, changing control rod position (rod insert) and its effect on reactor power. 

 
 
Explanation: 
 
A. Correct – Rod being moved from position 12 to position 24 is a rod withdrawal which results in 

positive reactivity being added to the core. Power will stabilize at a higher value.. . 
 

B. Incorrect – Plausible – If the candidate confuses reactor power response for at power conditions 
with response on approach to criticality. On approach to criticality, count rates will change while 
withdrawing rods but SRM power levels will return to original values following a rod withdrawal.   
 

C. Incorrect – Plausible – If the candidate confuses a rod withdrawal with a rod insert, a rod insert 
would result in a reactor power decrease which would stabilize at a lower value. 
 

D. Incorrect – Plausible – if the candidate confuses a rod withdrawal with a rod insert and neutronic 
response for at power conditions vrs response on approach to criticality. On approach to 
criticality, count rates will change while withdrawing rods but SRM power levels will return to 
original values following a rod withdrawal.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

General Physics 
Energy Northwest EN GFE Study Guide 
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Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 292005 K1.04 Predict direction of change in reactor power for a change in 
control rod position  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Memory of the effects of withdrawing a control rod on reactor power. 

 

10 CFR Part 55 Content: 55.41 1 
 
 
 
Comments / Reference: General Physics Coorporation Rev: Major: 4 Minor: Min 
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Comments / Reference: EN GFE Study Guide Rev: Major: 4 Minor: Min 

Reactor Theory – Control Rods 
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Examination Outline Cross-reference:  70 
Revision:           0 Date:  05/23/22 Tier: 4  
 Group: N/A 
 K/A Number: 292006 K1.01 
Level of Difficulty:   2 RO Importance Rating: 3.8 

K/A Description:  Define fission product poison 
 
Fission fragments or daughters that have substantial neutron absorption cross section and are 
not fissionable are called… 
 
 

A. fissile materials 
 

B. fission product poisons 
 
C. fissionable nuclides 
 
D. burnable poisons  
 

 
Answer: B 

 
K/A Match: 
Define fission product poisons 

 
 
Explanation: 
 
A. Incorrect – Plausible -several fission products have appreciable thermal neutron absorption cross 

sections; however, none can fission. Those fuel types that fission simply due to the neutron 
binding energy are known as fissile materials.   
 

B. Correct -the term fission product poison is used to denote a fission product that has a substantial 
neutron absorption cross section and does not fission.  
 

C. Incorrect – Plausible -  - several fission products have appreciable thermal neutron absorption 
cross sections; however, none can fission. Those fuels that require additional energy (above the 
binding energy of the neutron, in the form of neutron kinetic energy) to cause fission are called 
fissionable materials 
 

D. Incorrect – Plausible - burnable poisons are intentionally loaded with the fuel to offset excess 
reactivity. They are designed  to absorb a neutron and burn up. The resultant nuclei have low 
neutron absorption cross sections, and therefore, have no further effect on the neutron flux. Such 
materials are called burnable poisons. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

NRC GFE B558 
General Physics 
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Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: Reference or N/A 
 

Learning Objective: Learning Objective. 
 
 

Question Source:  #: NRC GFE B558  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Cog Level Justification. 

 

10 CFR Part 55 Content: 55.41 1 
 
 
 
Comments / Reference: NRC GFE Bank Rev: Major: Maj Minor: Min 
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Comments / Reference: General Physics Rev: Major: 4 Minor: Min 
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Examination Outline Cross-reference:  72 
Revision:           0 Date:  6/30/22 Tier: 4  
 Group: N/A 
 K/A Number: 292008.K1.02 
Level of Difficulty:   2 RO Importance Rating: 3.8 

K/A Description:  List reactivity control mechanisms that exist for plant conditions during the approach to criticality 
 
CGS is in Mode 2. 
 
A reactor plant startup is in progress in accordance with PPM 3.1.2, Reactor Plant Startup. 
 

• The reactor is sub-critical. 
 
Which of the following method(s) is/are used to add positive reactivity during the approach to 
criticality? 
 

(1) Control rods 
(2) Steaming rate 
(3) Recirculation flow 

 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3) ONLY 
 
D. (2) and (3) ONLY 
 

 
Answer: A 

 
K/A Match: 
Requires knowledge of reactivity addition methods used during approach to criticality 
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Explanation: 
 
A. Correct. In accordance with PPM 3.1.2, Reactor Plant Startup, control rods are withdrawn to add 

reactivity to the core.  
 

B. Incorrect. Plausible since steaming rate may be used to add reactivity during reactor operations 
in Mode 1. However, in Mode 2, with the reactor sub-critical, no steam is produced. Therefore, 
steaming rate cannot add positive reactivity. 
 

C. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since recirculation flow is used to 
control reactor power in Mode 1. However, recirculation flow does not add reactivity in a sub-
critical reactor. 
 

D. Incorrect. Plausible since (2) and (3) are used to control reactor power in Mode 1. However 
neither of these methods can be use to add reactivity in a sub-critical reactor.  
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 3.1.2, Reactor Plant Startup Flowcharts 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 103630 - List reactivity control mechanisms that exist for plant conditions during 
the approach to criticality 

 
 

Question Source:  #: NRC GFES Bank B1065  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of reactivity addition methods used during reactor startup 

 

10 CFR Part 55 Content: 55.41 1 
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Comments / Reference: PPM 3.1.2 Reactor Plant Startup 
Flowcharts 

Rev: Major: 093 Minor: 000 
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Examination Outline Cross-reference:  73 
Revision:           0 Date:  6/30/22 Tier: 4  
 Group: N/A 
 K/A Number: 293007.K1.03 
Level of Difficulty:   3 RO Importance Rating: 2.8 

K/A Description:  Heat Transfer - Explain the manner in which fluid films affects heat transfer 
 
As fluid flow rate increases through the tubes of a shell-and-tube heat exchanger, the laminar 
film thickness   (1)  , which causes the heat transfer rate to   (2)  . 
 
 

A. (1) increases 
(2) decrease 

 
B. (1) increases 
 (2) increase 
 
C. (1) decreases 
 (2) decrease 
 
D. (1) decreases 
 (2) increase 
 

 
Answer: D 

 
K/A Match: 
Requires knowledge of how changes in fluid flow affect the laminar flow layer and how this change 
affects heat transfer rate. 
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Explanation: 
 
A. Incorrect. Plausible since an increase in laminar film thickness will cause heat transfer rate to 

decrease. However, an increase in fluid flowrate will cause the laminar film thickness  
 

B. Incorrect. Plausible since (2) is correct. However, when the rate of fluid flow increases through a 
heat exchanger, the laminar boundary decreases. 
 

C. Incorrect. Plausible since (1) is correct. However, when the laminar layer decreases, better 
mixing occurs and the heat transfer rate increases 
 

D.  Correct. When flow rate through a heat exchanger increases, the laminar layer will decrease. 
This allows better mixing and heat is removed into the fluid channel at a higher rate. Therefore, 
heat transfer rate will increase. 
 

 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

General Physics, chapter 7, BWR Thermodynamics – Heat Transfer 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 103749 - Explain the manner in which fluid films affects heat transfer 
 
 

Question Source:  #: Bank #  

  #: NRC GFE Bank B286 (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of how changes in fluid flowrate affect the 
laminar flow layer with the knowledge of how the size of the laminar flow layer affects heat transfer 
rate. 

 

10 CFR Part 55 Content: 55.41 1 
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Comments / Reference: General Dynamics, Chapter 7 Rev: Major: 3 Minor: N/A 
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Comments / Reference: Parent Question Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  74 
Revision:           0 Date:  7/5/22 Tier: 4  
 Group: N/A 
 K/A Number: 293008.K1.28 
Level of Difficulty:   3 RO Importance Rating: 2.5 

K/A Description:  Thermal-Hydraulics - Describe the factors affecting single- and two-phase flow resistance 
 
Single-phase coolant flow resistance in a reactor core is directly proportional to the square of 
coolant   (1)  ; and inversely proportional to   (2)  . 
 
 

A. (1) velocity 
(2) fuel assembly length 

 
B. (1) velocity 
 (2) coolant channel cross-sectional area 
 
C. (1) temperature 
 (2) fuel assembly length 
 
D. (1) temperature 
 (2) coolant channel cross-sectional area 
 

 
Answer: B 

 
K/A Match: 
Requires knowledge of factors that affected single-phase flow resistance. 
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Explanation: 
 
A. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since total flow resistance is 

proportional to the length of the fuel assembly. However, it is directly proportional to length, not 
inversely proportional.  
 

B. Correct. The formula for flow resistance (head loss) is , where L is pipe length, 

D is pipe diameter, and vav
2 is the square of average fluid velocity. Therefore, flow resistance is 

proportional to the square of coolant velocity and inversely proportional to channel cross-
sectional area. 
 

C. Incorrect. Plausible since both temperature and fuel assembly length affect flow resistance. 
However, the relationship between temperature and resistance is not a square function, and pipe 
length is not inversely proportional to flow resistance, but rather directly proportional. 
 

D.  Incorrect. Plausible since (2) is correct. However, the relationship between temperature and 
resistance is not a square function. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

General Physics BWR Thermodynamics Chapter 6 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: Learning Objective. 
 
 

Question Source:  #: NRC GFE bank #B1789  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires recall of factors affecting flow resistance 

 

10 CFR Part 55 Content: 55.41 14 
 
 
 



ES-4.2 CGS NRC 2021 RO Written Exam Worksheet Form 4.2-1 
Question: RO-74 

Page 3 of 3 
 

 
Comments / Reference: GP Thermodyanmics Rev: Major: 3 Minor: N/A 
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Examination Outline Cross-reference:  75 
Revision:           0 Date:  7/5/22 Tier: 4  
 Group: N/A 
 K/A Number: 293009.K1.24 
Level of Difficulty:   4 RO Importance Rating: 3.2 

K/A Description:  Core Thermal Limits - Describe the effects of pressure on critical power 
 
CGS is in Mode 1. 
 
How does raising RPV pressure affect Critical Power? 
 
Raising RPV pressure causes Critical Power to   (1)   because latent heat of vaporization for 
the reactor coolant   (2)  . 
 
 

A. (1) increase 
(2) decreases 

 
B. (1) increase 
 (2) increases 
 
C. (1) decrease 
 (2) decreases 
 
D. (1) decrease 
 (2) increases 
 

 
Answer: C 

 
K/A Match: 
Requires knowledge of the effects of RPV pressure on critical power. 
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Explanation: 
 
A.  Incorrect. Plausible since (2) is correct. However, when the latent heat of vaporization (LHV) 

decreases, less heat is required to be added to reach the Onset of Transition Boiling (OTB). 
Therefore, Critical Power decreases. 
 

B. Incorrect. Plausible since Critical Power is increase if the coolant LHV increases. However, for 
the conditions given LHV will decrease, causing Critical Power to decrease. 
 

C. Correct. As pressure increases the amount of enthalpy required to change coolant state (liquid to 
vapor) decreases. Therefore, the coolant is closer to OTB and Critical Power decreases. 
 

D.  Incorrect. Plausible since (1) is correct. However, as pressure increases, the coolant latent heat 
of vaporization decreases. 
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

General Dynamics Thermodynamics Chapter 9 – Core Thermal 
Llimits 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 103844 – Describe the effects of pressure on critical power. 
 
 

Question Source:  #: NRC GFE bank #B995  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of how RPV pressure affects critical power 

 

10 CFR Part 55 Content: 55.41 14 
 
 
 
 
 
 
 
 
Comments / Reference: GP Chapter 9, Core Thermal Limits Rev: Major: 3 Minor: N/A 
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Examination Outline Cross-reference:  76 
Revision:           0 Date:  9/20/22 Tier: 1  
 Group: 1 
 K/A Number: 295001.2.4.45 
Level of Difficulty:   2 SRO Importance Rating: 4.3 

K/A Description:  Partial or Complete Loss of Forced Core Flow Circulation - Ability to prioritize and interpret the 
significance of each annunciator or alarm 

 
CGS is operating at 100% power. 
 

• OPRM-1 is inoperable. 
 
A transient occurs resulting in the following annunciators and indications: 

 

                                  
 

                                                                  
 
What actions should the CRS direct? 
 
  

A. Enter ABN-CORE and MANUALLY SCRAM the Reactor. 
 

B. Enter ABN-LEVEL and SCRAM the Reactor per PPM 3.3.1. 
 

C. Enter ABN-POWER and ADJUST RRC flow to balance loop flows. 
 
D. Enter ABN-RRC-LOSS and ADJUST RRC Loop B Drive Flow to LT 41,725 gpm. 

 
Answer: D 

 
K/A Match: 
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The annunciators and indications signify a loss of RRC-P-1A.  The candidate must interpret the 
annunciators and indications correctly to prioritize the necessary mitigative actions. 
SRO Only: 
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Explanation:  The annunciators and indications are indicative of a loss of RCC-P-1A from 100% 
power. 
 
A. Incorrect:  Plausible because ABN-CORE directs actions to “MANUALLY SCRAM the Reactor” in 

the event operation is in Region A of the Power to Flow map and the OPRM is inoperable.  
Although the stem specifies that OPRM-1 is inoperable, the OPRM is OPERABLE because 3 
other channels are still available.  Additionally, the plant is not in Region A.  Per ABN-RRC-
LOSS, if RRC Drive flow is 41,725 gpm or greater, the plant will NOT be in Region A.  Per RRC-
FR-614, RRC-B Drive flow is 44,340 gpm.   
 

B. Incorrect:  Plausible because ABN-LEVEL directs actions to “SCRAM the Reactor per PPM 3.3.1” 
in the event reactor power is GE 5% and RPV level GT +54.5” is imminent.  RRC-A tripping from 
100% power results in a high RPV level, however, the RPV level exceeding +54.5” is NOT 
imminent. 
 

C. Incorrect:  Plausible because ABN-POWER directs actions to balance loop flows, however, these 
actions can only be performed if in two RRC loop operations.  RRC-P-1A has been lost and the 
plant is in single loop operation.    
      

D. Correct:  On a loss of RRC-P-1A and RRC Loop B Drive Flow GT 41,725 gpm, ABN-RRC-LOSS  
directs actions to “ADJUST RRC Loop B Drive Flow to LT 41,725 gpm.”  Per RRC-FR-614, RRC 
Loop B Drive flow is 44,340 gpm.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-CORE, Unplanned Core Operating Conditions 
ABN-LEVEL, Unplanned RPV Water Level Change 
ABN-POWER, Unplanned Reactor Power Change 
ABN-RRC-LOSS, Loss of Reactor Recirculation Flow 

 

Proposed references to be provided during examination: Control Room indication pictures in 
question stem. 

 

Learning Objective: SRO-0659  Direct response to a loss of RRC flow. 
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level 
The Candidate must synthesize a knowledge of multiple annunciators and indications to understand 
the significance of an event and determine which actions need to be prioritized. 
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10 CFR Part 55 Content: 55.43 5 
Comments / Reference: ABN-CORE Rev: Major: 021 Minor: N/A 

Excerpt from ABN-CORE:  

 
 

Comments / Reference: ABN-LEVEL Rev: Major: 007 Minor: N/A 

Excerpt from ABN-LEVEL: 
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Comments / Reference: ABN-POWER Rev: Major: 018 Minor: N/A 

Excerpt from ABN-POWER: 
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Comments / Reference: ABN-RRC-LOSS Rev: Major: 019 Minor: N/A 

Excerpt from ABN-RRC-LOSS: 
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Examination Outline Cross-reference:  77 
Revision:           0 Date:  9/20/22 Tier: 1  
 Group: 1 
 K/A Number: 295005.2.4.21 
Level of Difficulty:   2 SRO Importance Rating: 4.6 

K/A Description:  Main Turbine Generator Trip - Knowledge of the parameters and logic used to assess the status of 
emergency operating procedures critical safety functions or shutdown critical safety functions 

 
CGS is in Mode 1. 
 
An event requires the crew to manually scram the reactor. 
 
Current plant conditions: 
 

• Reactor Mode switch is in SHUTDOWN. 
• Reactor power: 30% and stable. 
• MSIVs are open. 
• The Main Turbine has not tripped. 

 
NO additional operator actions have been taken. 
 
How should the crew operate the main turbine, and what is the reason for this strategy. 
 
The CRS should direct   (1)  . This is accomplished to prevent   (2)  . 
 

A. (1) tripping the Main Turbine 
 (2) localized fuel damage due to power oscillations  

 
B. (1) tripping the Main Turbine 
 (2) exceeding HCTL due to excessive energy released in Primary Containment  
 
C. (1) maintaining the Main Turbine operating 
 (2) localized fuel damage due to power oscillations 
 
D. (1) maintaining the Main Turbine operating 
 (2) exceeding HCTL due to excessive energy released in Primary Containment  

 
 
Answer: D 

 
K/A Match: 
Requires knowledge of actions in the EOPs to maintain the Containment Critical Safety Function by 
not initiating a Main Turbine trip while in ATWS conditions. 

 
 
 
 
 
 
SRO Only: 
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Explanation: 
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A. Incorrect. Plausible since tripping the Main Turbine is the correct action for non-ATWS conditions 
in accordance with PPM 3.3.1, Reactor Scram. Plausibility is enhanced since, during and ATWS, 
actions are taken to reduce power oscillations (lowering RPV level), and thereby reduce the 
chance of localized fuel damage. However, in ATWS conditions, actions are taken to prevent the 
Main Turbine from tripping to minimize heat added to primary containment from SRV actuation 
and prevent exceeding HCTL.   
 

B. Incorrect. Plausible since tripping the Main Turbine is the correct action for non-ATWS conditions 
in accordance with PPM 3.3.1, Reactor Scram. Plausibility is enhanced since the Main Turbine is 
operated during an ATWS to minimize the possibility of exceeding HCTL by reducing the amount 
of heat added to primary containment. However, during an ATWS, actions are taken to prevent 
the Main Turbine from tripping. 
 

C. Incorrect. Plausible since (1) is the correct action for the conditions given. However, this is 
performed to reduce the amount of heat added to the primary containment due to SRV operation.    
      

D. Correct. During ATWS conditions, the crew should enter PPM 5.1.1, RPV Control, based on 
ATWS conditions and RPV water level. Step RC-3 directs performance of table A1. Table A1 
directs closing RCIC-V-1 to prevent tripping the Main Turbine. PPM 5.0.10A, Flowchart Training 
Manual Volume II, discusses the need to maintain the main condenser as a heat sink to minimize 
the pressure rise of primary containment due to additional heat added to the wetwell from SRV 
actuation. Maintaining the Main Turbine in operation ensures that SRV operation will be 
minimized.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 3.3.1, Reactor Scram 
PPM 5.1.1, RPV Control 
PPM 5.0.10A, Flowchart Training Manual Volume II 
Tech Ref 4 

 
 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6301 -  With procedures available identify under what conditions the Main 
Turbine should not be tripped after a reactor scram. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 
 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of required operation of the main turbine during 
ATWS conditions with a knowledge of the reason for these actions. 
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10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: PPM 3.3.1 Rev: Major: Maj Minor: Min 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: PPM 5.1.1 Rev: Major: 23 Minor: N/A 
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Comments / Reference: PPM 5.0.10A Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  78 
Revision:           0 Date:  11/15/22 Tier: 1  
 Group: 1 
 K/A Number: 295019.AA2.01 
Level of Difficulty:   2 SRO Importance Rating: 3.9 

K/A Description:  Ability to determine and/or interpret the following as they apply to Partial or Complete Loss of Instrument 
Air: Instrument air pressure 

 
CGS is in Mode 1. 
 
Containment Instrument Air (CIA) pressure is lowering. 
 
The CRS enters ABN-CIA, Containment Instrument Air System Failures. 
 

• CIA Main Header pressure (CIA-PI-20) is 78 psig, down slow. 
 
What is the next action that the CRS should direct? 
 
 

A. Scram the reactor in accordance with PPM 3.3.1.  
 

B. Supply CIA with Control Air System (CAS) in accordance with SOP-CIA-OPS. 
 
C. Start an immediate controlled Reactor shutdown in accordance with PPM 3.2.1.  
 
D. Ensure proper Nitrogen valve alignment in accordance with SOP-CN-START. 

 
 
Answer: A 

 
K/A Match: 
Requires knowledge of actions required due to CIA header pressure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Correct. In accordance with ABN-CIA, step 4.1.1, a reactor scram is initiated if CIA main Header 

pressure is LT 80 psig.   
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B. Incorrect. Plausible since, in accordance with step 4.3 of ABN-CIA, If CIA header pressure 

approaches 135 psig, the CRS should direct supplying CIA with CAS in accordance with SOP-
CIA OPS. However, CIA pressure is well below this and a reactor scram is required. 
 

C. Incorrect. Plausible since this is the required action if CIA pressure drops to 90 psig (ABN-CIA, 
step 4.4). However, CIA pressure is well below this and a reactor scram is required.     
      

D. Incorrect. Plausible since this is a listed action if the cause of the pressure loss is unknown (ABN-
CIA, step 4.7.2) However, CIA pressure is well below this and a reactor scram is required.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-CIA, Containment Instrument Air System Failure 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 10340 - Given plant conditions associated with decreasing CIA pressure, 
determine if a reactor scram is required. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize knowledge of CIA system pressures where specific actions are 
required with the action that is required and the procedure used to accomplish the action. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
 
 
 
Comments / Reference: ABN-CIA Rev: Major: 008 Minor: N/A 
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Examination Outline Cross-reference:  79 
Revision:           0 Date:  9/12/22 Tier: 1  
 Group: 2 
 K/A Number: 295021.AA2.03 
Level of Difficulty:   3 SRO Importance Rating: 4.0 

K/A Description:  Ability to determine and/or interpret the following as they apply to Loss of Shutdown Cooling: Reactor 
water level 

 
CGS is in Mode 4. 
 
A loss of Shutdown Cooling (SDC) occurs. 
 
The crew is taking actions to restore SDC. 
 
Which of the following conditions require monitoring RPV metal temperatures every 30 minutes 
in accordance with OSP-RCS-C103 due to loss of forced core circulation flow? 
 

(1) 1 RRC pump in operation, no SDC loops in operation, RPV level 35 inches. 
(2) No RRC pumps in operation, 1 SDC loop in operation, RPV level 35 inches. 
(3) No RRC pumps in operation, no SDC loops in operation, RPV level 65 inches. 

 
 

A. (1) ONLY  
 

B. (2) ONLY  
 
C. (1) and (3) ONLY  
 
D. (2) and (3) ONLY  

 
 
Answer: D 

 
K/A Match: 
Requires knowledge of required actions on a loss of SDC based on RPV level. 
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SRO Only: 

 
 
 
 
 
 



 CGS NRC 2023 SRO Written Exam Worksheet Form 4.2-1 
Question: SRO-79 
 

Page 3 of 4 
 

Explanation: 
 
A. Incorrect. Plausible since SDC is not in service and RPV level is not high enough to promote 

natural circulation. However, 1 RRC pump is sufficient to preclude monitoring metal 
temperatures.    
 

B. Incorrect. Plausible since (2) is correct. However, in accordance with ABN-RHR-SDC-LOSS, 
Loss of Shutdown Cooling, step 4.4, monitoring metal temperatures is required if forced 
circulation flow is not being provided by at least one RRC pump, OR by at least one SDC loop 
with RPV level GE 60”. Therefore, (3) is also correct. 
 

C. Incorrect. Plausible since (3) is correct. However, (1) does not meet the conditions of ABN-RHR-
SDC-LOSS, step 4.4, to require monitoring.    
      

D. Correct. In accordance with ABN-RHR-SDC-LOSS, Loss of Shutdown Cooling, step 4.4, 
monitoring metal temperatures is required if forced circulation flow is not being provided by at 
least one RRC pump, OR by at least one SDC loop with RPV level GE 60”. (2) and (3) do not 
meet these conditions. Therefore, metal temperatures must be monitored every 30 minutes.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-RHR-SDC-LOSS, loss of Shutdown Cooling 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 15800 - Discuss all contingencies associated with the subsequent operator 
actions of ABN-RHR-SDC-LOSS. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/a 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the procedure to enter for a loss of SDC along 
with the plant conditions that necessitate RPV metal temperature monitoring. 

 

10 CFR Part 55 Content: 55.43 5 
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Comments / Reference: ABN-RHR-SDC-LOSS Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  RO-80 
Revision:           0 Date:  5/16/2022 Tier: 1  
 Group: 1 
 K/A Number: 295030 EA2.03 
Level of Difficulty:   3 SRO Importance Rating: 3.7 

K/A Description:  Ability to determine and/or interpret the following as they apply to Low Suppression Pool Water Level: 
Reactor Pressure 

 
CGS is operating at 100% power when a transient occurs.  
 
The reactor is scrammed. 
 
Current plant conditions: 
 

• Reactor Level: +36” and stable. 
• Reactor Pressure: 900psig and stable. 
• Drywell Pressure: 2.5psig and slowly rising. 
• Wetwell Level: 42 feet and slowly rising.  

 
Based on current plant conditions what action is required 
to be directed? 
What is the bases for this action? 
 
Direct the RO to    (1)   . 
This is done to    (2)   . 
 
 

A. (1) Emergency Depressurize the reactor 
(2) maintain pressure suppression capability, vent capability, and vacuum relief 
capability. 

 
B. (1) Emergency Depressurize the reactor 

(2) ensure that opening the SRV will not exceed code allowable stresses in SRV tail 
pipe and supporting components. 

 
C. (1) Bypass interlocks and letdown the suppression pool to radwaste 

(2) maintain pressure suppression capability, vent capability, and vacuum relief 
capability. 

 
D. (1) Bypass interlocks and letdown the suppression pool to radwaste 

(2) ensure that opening the SRV will not exceed code allowable stresses ins SRV tail 
pipe and supporting components. 

 
 
Answer: B 

 
K/A Match: 
Requires student to utilize plant conditions of reactor pressure and suppression pool level to 
determine the correct actions.  
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SRO Only: 

 
 
Explanation: 
 
A. Incorrect. Plausible because part (1) is correct. Part (2) is plausible because this is the bases for 

letting down the wetwell to prevent wetewell level from exceeding 50 feet. Incorrect because the 
conditions presented in the stem have wetwell level exceeding SRVTPLL which requires ED. The 
bases for ED is to ensure that opening an SRV will not exceed allowable stress limits of SRV Tail 
Pipe Components.    
 

B. Correct. The stem of the question asks for the next action and provides conditions where WW 
level exceeds SRVTPLL which requires Emergency Depressurization per step L-12 of PPM 5.2.1. 
Part (2) is correct. SRVTPLL is is the highest Wetwell water level at which opening an SRV will 
not result in exceeding the code allowable stresses in the SRV tail pipe, tail pipe supports, 
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quencher, or quencher supports. This water level is a function of RPV pressure, and the Limit is 
utilized to preclude SRV system damage and containment failure. 
 

C. Incorrect. Part (1) is plausible because this is the action that is taken to prevent wetwell level from 
exceeding 50 feet. This is incorrect however because the stem of the question asks for the next 
action and provides conditions where WW level exceeds SRVTPLL which requires Emergency 
Depressurization. Part (2) is plausible because this is the bases for letting down the wetwell to 
prevent wetewell level from exceeding 50 feet. Incorrect because the conditions presented in the 
stem have wetwell level exceeding SRVTPLL which requires ED. The bases for ED is to ensure 
that opening an SRV will not exceed allowable stress limits of SRV Tail Pipe Components.    
      

D. Incorrect. Part (1) is plausible because this is the action that is taken to prevent wetwell level from 
exceeding 50 feet. This is incorrect however because the stem of the question asks for the next 
action and provides conditions where WW level exceeds SRVTPLL which requires Emergency 
Depressurization. Part (2) is correct.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.2.1 
PPM 5.0.10 
PPM 5.0.10a 
Tech Ref 4 

 

Proposed references to be provided during examination: Reference provided in stem (SRVTPLL 
graph). 

 

Learning Objective: 8298 - Given plant conditions and the SRV Tail Pipe Level Limit Curve, 
determine the current operating point on the curve within 2.5 feet and 25 psig. 
(PPM 5.2.1)  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires analyzing graphs and utilizing this information to determine the correct course of action.  

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: PPM 5.0.10 Rev: Major: 26 Minor: 0 
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PPM 5.0.10a Major Rev. 1 – MR N/A 

 
 
 
 
 
 
 
 
 
 
 
 
PPM 5.2.1 Major – 29, Minor – N/A 
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Examination Outline Cross-reference:  RO-81 
Revision:           0 Date:  5/16/2022 Tier: 1  
 Group: 1 
 K/A Number: 295031 EA2.01 
Level of Difficulty:   3 SRO Importance Rating: 4.6 

K/A Description:  Ability to determine and/or interpret the following as they apply to Reactor Low Water Level:   
Reactor water level  

 
CGS is operating at 100% power.  
 
A leak occurs in the drywell resulting in a reactor scram and lowering RPV level.  
 
Following the reactor scram a loss of TR-S occurs. 
 
Current plant conditions: 
 

• Reactor is shutdown. 
• RPV level: -100” and lowering at 10 inches/min. 
• Reactor pressure: 850 psig and slowly lowering. 
• Drywell pressure: 15 psig and slowly rising. 

 
In accordance with PPM 5.1.1 which of the following actions must be performed? 
 
 

A. Reduce Reactor pressure to 500-600psig.  
 

B. Ensure HPCS is injecting at GT 6000GPM.  
 
C. Anticipate emergency depressurization and fully open all bypass valves.  
 
D. Emergency depressurize the reactor prior to RPV level lowering below -186”.  

 
 
Answer: D 

 
K/A Match: 
Requires student to interpret RPV level trend and determine appropriate actions to be taken per 
EOPs.  

 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible because reducing pressure to 500-600psig is a strategy utilized to minimize 

the impact of a leak inside containment. Incorrect because this strategy is only used if RPV level 
is under control and the stem of the questions states that level is lowering.    
 

B. Incorrect. Plausible because the conditions provided in the stem of the question would have 
HPCS injecting and if HPCS were injecting at GT 6000gpm at this RPV level adequate core 
cooling vie spray cooling would be assured. Incorrect because spray cooling is no directed in 
PPM 5.1.1 until following emergency depressurization.  
 

C. Incorrect. Plausible because the plant is in a condition where emergency depressurization will be 
required. Incorrect because the anticipate ED step of PPM 5.1.1 pressure leg is not allowed to be 
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used when level challenged. The stem of the question places the plant in a level challenged 
condition.     
      

D. Correct. With RPV level at -100” and lowering, a loss of TR-S, and Containment pressure GT 
1.68psig all available high capacity / high pressure injection sources are operating. With this 
information the student will determine that level cannot be restored and maintained above -161” 
and an emergency depressurization will be required prior to RPV level lowering below -186”.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.1.1 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 8032 - State the purpose of the Level Control Steps in PPM 5.1.1, "RPV 
Control." (PPM 5.1.1)  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to evaluate RPV level and trend and determine the appropriate actions per EOPs. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: PPM 5.1.1 Rev: Major: 23 Minor: 0 
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Examination Outline Cross-reference:  82 
Revision:           0 Date:  10/18/22 Tier: 1  
 Group: 1 
 K/A Number: 700000.2.2.36 
Level of Difficulty:   3 SRO Importance Rating: 4.4 

K/A Description:  Generator Voltage and Electric Grid Disturbances - Ability to analyze the effect of maintenance activities, 
such as degraded power sources, on the status of limiting conditions for operation 

 
CGS is in Mode 1. 
 
TR-S is inoperable for corrective maintenance.  
 
BPA reports a grid disturbance that affects TR-B. 
 
The following timeline is observed: 
 

Date Time Occurrence 
1st 1000 TR-S declared INOPERABLE 
3rd 1000 TR-B declared INOPERABLE due to grid issues. 
3rd 2200 TR-S restored to OPERABLE 

 
Using the reference provided, what is the latest date that TR-B must be restored to 
OPERABLE to meet Technical Specification LCO conditions? 
 
TR-B must be declared OPERABLE by 1000 on the… 
 
 

A. 4th   
 

B. 5th   
 
C. 6th   
 
D. 7th   

 
 
Answer: B 

 
K/A Match: 
Requires knowledge of the effects of maintenance on a TS during a grid disturbance. 
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SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since this is the required action time for TR-S inoperability (TS 3.8.1, 

condition A). However, Section 1.3, Completion Times, allows an extension to the required time 
by 24 hours.    
 

B. Correct. With TR-S declared inoperable, LCO 3.8.1, required action A.3 requires TR-S within 72 
hours (1000 on the 4th). When TR-B is declared inoperable, condition C is also entered, which 
requires restoring either offsite source by 1000 on the 4th. When TR-S is returned to operable, 
Condition C is exited. The completion time for Condition A is modified by section 1.3, Completion 
times: 
 
“The total Completion Time allowed for completing a Required Action to address the subsequent 
inoperability shall be limited to the more restrictive of either: 
a. The stated Completion Time, as measured from the initial entry into the Condition, plus an 

additional 24 hours; or 
b. The stated Completion Time as measured from discovery of the subsequent inoperability.”  

 
Therefore, the required completion time becomes 24 hours past the original completion time, or 
1000 on the 5th. 
 

C. Incorrect. Plausible since this would be the required completion time when evaluating for TR-B 
only. However, this does not take into consideration the requirements of section 1.3, Completion 
Times.    
      

D. Incorrect. Plausible since this would be the completion time if the 24 hour extension were applied 
to the Condition A completion time for TR-B. However, in accordance with section 1.3, 
Completion Times, additional 24 hours is applied to the initial entry into the condition, not any 
subsequent entries.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

Technical Specifications LCO 3.8.1 Required Actions Table 
Technical Specifications Section 1.3, Completion Times 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: LCO 3.8.1 Actions Table 
 

Learning Objective: AC-013 Given AC Distribution System key parameter indications and plant 
conditions, determine if any Tech Spec Limiting Condition for Operations are 
applicable. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 
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Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the application of TS 3.8.1 along with a 
knowledge of action statement completion time allowances. 

 

10 CFR Part 55 Content: 55.43 2 
 
 
 
Comments / Reference: TS LCO 3.8.1 Required Actions Amendment: 267 
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Comments / Reference: TS Section 1.3 Amendment: 267 
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Examination Outline Cross-reference:  83 
Revision:           0 Date:  9/19/22 Tier: 1  
 Group: 2 
 K/A Number: 295008.AA2.04 
Level of Difficulty:   4 SRO Importance Rating: 3.6 

K/A Description:  Ability to determine and/or interpret the following as they apply to Loss of Main Condenser Vacuum: 
Offgas system flow 

 
CGS is in Mode 1. 
 
Main Condenser backpressure is slowly rising. 
 
Condenser Backpressure is 3.5 inHg, up slow. 
 
The crew is taking actions to identify the cause of rising backpressure. 
 
Offgas flow is higher than normal. 
 
Which of the following should the CRS direct to be checked for the conditions given? 
 

(1) Excessive OG Air Purge Flow. 
(2) Step change in outlet temperatures indicating offgas system flooding. 
(3) Turbine Gland Seal Pressure low. 

 
 

A. (1) ONLY  
 

B. (2) ONLY  
 
C. (1) and (3) ONLY  
 
D. (2) and (3) ONLY  

 
 
Answer: C 

 
 
K/A Match: 
Requires knowledge of actions to be taken on a loss of main condenser vacuum for abnormal Offgas 
system flow. 

 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since (1) is correct. However, (3) is also correct.   
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B. Incorrect. Plausible since (2) is a condition that will cause abnormal Offgas system flow. 

However, this condition will cause lower than normal system flow. 
 

C. Correct. In accordance with ABN-Backpressure, step 4.21, if Offgas flow is higher than normal, 
several conditions are required to be checked to investigate the cause of high flow, including 
Excessive OG Air Purge Flow and Turbine Gland Seal Pressure low.    
      

D. Incorrect. Plausible since (3) is correct. Plausibility is enhanced since (2) will cause abnormal 
Offgas system flow. However, (2) will cause lower than normal flow.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-BACKPRESSURE 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11650 - Predict the impact of the following on the Main Turbine System. 
Loss of condenser vacuum 

  
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must demonstrate knowledge of the procedure for mitigating lowering condenser vacuum 
due to changes in Offgas system flow. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
 
 
 
Comments / Reference: ABN-BACKPRESSURE Rev: Major: 009 Minor: N/A 



Page 4 of 4 
 

 
 
 



Page 1 of 4 
 

Examination Outline Cross-reference:  84 
Revision:           0 Date:  10/18/22 Tier: 1  
 Group: 2 
 K/A Number: 295008.AA2.01 
Level of Difficulty:   3 SRO Importance Rating: 4.4 

K/A Description:  Ability to determine and/or interpret the following as they apply to High Reactor Water Level: Reactor 
water level 

 
CGS is in Mode 2. 
 
A reactor startup is in progress.  
 
An event causes RPV level to rise.  
 
Current plant conditions: 
 

• Reactor power is 10% and stable. 
• RPV level is +40 inches, up slow. 

 
If the current trends continue, when should the CRS direct a reactor scram and what is the 
basis for this? 
 
The CRS should direct a reactor scram when an RPV level of GT   (1)  is imminent. This is 
done to minimize   (2)  . 
 
 

A. (1) +54.5 inches 
 (2)  the potential for a subsequent low RPV water level condition 

 
B. (1) +54.5 inches 
 (2) energy addition to the RPV which causes RPV water expansion  
 
C. (1) +108 inches 
 (2)  the potential for a subsequent low RPV water level condition 
 
D. (1) +108 inches 
 (2) energy addition to the RPV which causes RPV water expansion 

 
 
Answer: A 

 
K/A Match: 
Requires candidate to interpret RPV water level and determine when a reactor scram is required 
during a high reactor water level condition. 

 
 
 
 
SRO Only: 
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Explanation: 
 
A. Correct. In accordance with ABN-LEVEL, step 4.2.2, if RPV level GT +54.5 inches is imminent, a 

reactor scram is initiated. According to the basis of this step, a scram is initiated since both feed 
pumps trip at this level, which will cause a low RPV level condition.   
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B. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since (2) is the basis for 
scramming the reactor when power is LT 5%. However, this is not the basis for the conditions 
given. 
 

C. Incorrect. Plausible since (2) is correct. Plausibility is enhanced since (1) is the correct level for 
initiating a reactor scram with power LT 5%. However, for the conditions given, a reactor scram is 
initiated prior to +54.5 inches.    
      

D. Incorrect. Plausible since (1) is the level where a reactor scram is required if reactor power is LT 
5%. Plausibility is enhanced since (2) is the basis for the scram with power LT 5%. However, 
power is GT 5%. Therefore these are not correct.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-LEVEL, Unplanned RPV Water Level Change 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 10310 - Given plant conditions associated with ABN-LEVEL, determine if a 
reactor scram is required. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize the required actions of ABN-LEVEL with the basis of those actions 

 

10 CFR Part 55 Content: 55.43 5 
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Comments / Reference: ABN-LEVEL Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  RO-85 
Revision:           0 Date:  10/5/22 Tier: 1  
 Group: 1 
 K/A Number: 295036 2.4.41 
Level of Difficulty:   2 SRO Importance Rating: 4.6 

K/A Description:  Secondary Containment High Sump/Area Water Level - Knowledge of the emergency action level 
thresholds and classifications  

 
CGS is operating at 100% power with HPCS OOS for maintenance.  
 
Using the reference provided, with no operator action taken the following sequence of alarms 
occurs: 
 

• 10:00 – R1 Sump Hi Level Alarm and Hi-Hi level Levels Alarm. 
• 10:03 – Ops 2 reports a leak from the suction line of RHR-P-2A. 
• 10:05 – RHR-V-4A Control Power fuses clear, resulting in RHR A OOS alarms with an 

MOV Network Power Loss BISI. 
 
(1) What level of emergency classification is required?  
(2) When is the latest time this classification can be made? 
 
 

A. (1) Unusual Event 
(2) 1018 

 
B. (1) Unusual Event 

(2) 1020 
 
C. (1) Alert 

(2) 1018 
 
D. (1) Alert 

(2) 1020 
 
 
Answer: B 

 
K/A Match: 
Requires student to interpret the effects of room flooding on EAL declaration. 

 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible because (1) is correct. See explanation for B. (2) is plausible if the student 

believes the declaration is required 15 minutes after confirmation of the flooding condition. This is 
incorrect because the declaration is not required until 15 minutes after the condition is met, which 
is when the electrical isolation occurs.    
 

B. Correct. (1) The event classification is a UE because flooding occurs in the ‘A’ RHR room that 
caused an automatic electrical isolation of RHR-V-4A which is a safety component needed for the 
current operating mode.  
(2) The declaration is required within 15 minutes of existence of a condition. The condition exists 
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once the safety isolation occurs as a result of flooding, so declaration is required 15 minutes after 
RHR-V-4A loses power due to the flooding.  
 

C. (1) incorrect. Plausible if the student believes that MA8.1 is required if there is a flooding 
condition and two trains of safety system out of service. This is incorrect because HPCS was 
OOS for maintenance, not due to the flooding condition, so only the UE would be required.  
(2) is plausible if the student believes the declaration is required 15 minutes after confirmation of 
the flooding condition. This is incorrect because the declaration is not required until 15 minutes 
after the condition is met, which is when the electrical isolation occurs.    
      

D. (1) incorrect. Plausible if the student believes that MA8.1 is required if there is a flooding 
condition and two trains of safety system out of service. This is incorrect because HPCS was 
OOS for maintenance, not due to the flooding condition, so only the UE would be required. 
(2) is correct. See explanation for B.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

13.1.1 
13.1.1A 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: 13.1.1 Hard Cards 
 

Learning Objective: 6131 - With the procedures available for reference and plant conditions such 
that an emergency classification should be declared, correctly classify the 
event.  (SRO only)  [PPM 13.1.1]  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to evaluate plant conditions and determine the appropriate EAL.  

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: 13.1.1 Rev: Major: 49 Minor: 2 
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13.1.1A Major Rev 34 Minor Rev 2 
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Examination Outline Cross-reference:  86 
Revision:           0 Date:  9/14/22 Tier: 2  
 Group: 1 
 K/A Number: 215004.A2.03 
Level of Difficulty:   3 SRO Importance Rating: 3.2 

K/A Description:  Ability to (a) predict the impacts of the following on the Source Range Monitor System and (b) based on 
those predictions, use procedures to correct, control, or mitigate the consequences of those abnormal 
operations: Stuck detector 

 
CGS is in Mode 2. 
 
A reactor startup is in progress in accordance with PPM 3.1.2, Reactor Plant Startup. 
 

• SRM-A is BYPASSED. 
 
The reactor is sub-critical. The RO is withdrawing control rods to achieve criticality.  
 
SRMs are being withdrawn from the core to maintain on-scale indications. 
 
SRM-D sticks and cannot be moved.  
 
What actions should be taken? 
 
 

A. Control rod withdrawal should be suspended until at least 3 SRMs are operable.  
 

B. All control rods should be inserted to the Subcritical Hold Point using the shutdown pull 
sheet. 

 
C. Control rods should be withdrawn to raise reactor power until all IRM channels are 

Range 3 or higher. 
 
D. All control rods should be fully inserted by placing the Reactor Mode Switch in 

SHUTDOWN.  
 
 
Answer: A 

 
K/A Match: 
Requires knowledge of actions to take when a SRM detector sticks. 

 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since PPM 3.1.2, Precaution and Limitation 4.10 states that rod withdrawal 

should be suspended with less than 3 SRMs operable with the reactor subcritical. However, the 
initial conditions in the question stem states that the reactor is critical.   
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B. Incorrect. Plausible since this is the action if the reactor returns to sustained subcriticality after it 

is critical with reactor coolant temperature LE 350F.  
 

C. Correct. In accordance with Technical Specification Bases for LCO 3.3.1.2, with at least one SRM 
operable, the crew should raise reactor power to establish all IRMs on Range 3 or greater. This 
will exit the applicability of the LCO.    
      

D. Incorrect. Plausible since this is the action if the reactor returns to sustained subcriticality after it 
is critical with reactor coolant temperature GT 350F.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

TS LCO 3.3.1.2, SRM Instrumentation Bases 
PPM 3.1.2, Reactor Plant Startup 
PPM 9.3.12, Plant Power Maneuvering 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: SRM-16 Given Source Range Monitor System operability status and/or a copy 
of Tech Specs, discuss the bases for the Source Range Monitoring System 
Tech Spec LCO, related safety limits and Limiting Safety System Settings. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of Technical Specification LCO requirements with a 
knowledge of Technical Specification Bases. 

 

10 CFR Part 55 Content: 55.43 2 
 
 
 
Comments / Reference: LCO 3.3.1.2 Bases Rev: 129    
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Comments / Reference: PPM 3.1.2 Rev: Major: 093 Minor: N/A 
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Comments / Reference: PPM 9.3.12 Rev: Major: 038 Minor: N/A 
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Examination Outline Cross-reference:  SRO-87 
Revision:           0 Date:  10/5/22 Tier: 2  
 Group: 1 
 K/A Number: 223002 2.1.32 
Level of Difficulty:   2 SRO Importance Rating: 4.0 

K/A Description:  PCIS/NSSSS - Ability to explain and apply system precautions, limitations, notes, or cautions 
 
CGS is operating at 100% power.  
 
An isolation of RCC to containment occurs.  
 
Containment pressure is 1.70 psig and slowly rising. 
 
To restore Primary Containment pressure, what action will be required? 
 
Due to the F Isolation signal, …  
 
 

A. drywell cooling interlocks will need to be overridden to maximize drywell cooling.  
 

B. the drywell will need to be vented using PPM 5.5.15, Emergency Drywell Venting.  
 
C. I&C support will be required to bypass containment isolation interlocks prior to venting.  
 
D. multiple operators will be required to hold open the containment vent valves per ABN-

FAZ. 
 
 
Answer: D 

 
K/A Match: 
Requires student to know and apply ABN-FAZ Note 4.2.2.b to determine the appropriate actions for 
opening PCIS valves.  
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Explanation: 
 
A. Incorrect. Plausible because the containment isolation was due to a loss of drywell cooling and 

restoring drywell cooling would lower containment pressure and allow resetting the containment 
isolation logic. Incorrect because this procedure is no longer active at CGS and the appropriate 
action is to vent containment per ABN-FAZ for this condition.   
 

B. Incorrect. Plausible because the containment did isolate, and the student may believe this means 
an emergency condition does exist. Incorrect because PPM 5.5.15 is only to be used if 
containment is threatened and containment is not threatened at 1.7psig.  
 

C. Incorrect. Plausible because with the F signal sealed in it is there is a signal being sent to 
maintain the containment vent valves closed. Incorrect because these valves will open if taken to 
open, and remain open as long as the switch is held in the open position. This is allowed iaw the 
note preceding 4.2.2.b of ABN-FAZ.    
      

D. Correct. The stem of the question places the plant in a situation where containment pressure is 
above 1.68psig with no indication of a primary leak. This makes step 4.2.2.b of ABN-FAZ 
applicable for venting primary containment. The note for this step states that operators will need 
to hold SGT-V-1A, CEP-V-1B, and CEP-V-2B in the open position until logic can be reset.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-FAZ 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: NSSSS-02 – Describe the Nuclear Steam Supply Shutoff System (NS4) design 
feature(s) or interlocks that provide for the following: h. Manual defeating of 
selected isolations during specified emergency conditions   

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to evaluate plant conditions and determine the appropriate response.  

 

10 CFR Part 55 Content: 55.43 5 
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Comments / Reference: ABN-FAZ Rev: Major: 21 Minor: N/A 
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Examination Outline Cross-reference:  88 
Revision:           0 Date:  9/20/22 Tier: 2  
 Group: 1 
 K/A Number: 259002 2.2.12 
Level of Difficulty:   3 SRO Importance Rating: 4.0 

K/A Description:  Reactor Water Level Control: Knowledge of surveillance procedures 
 
CGS is in Mode 1 and Reactor Power is being maintained at LE 99.5% by Heat Balance. 
 
Surveillance ISP-RFW-Q401, Feedwater/Turbine Trip Actuation on Reactor High Level 8 – Channel 
Functional Test (CFT), is being performed to satisfy SR 3.3.2.2.2. 
 

• CFT of Channel A completed satisfactory. 
• CFT of Channel B was completed at 0600 on 1/13/23 and was NOT satisfactory.  Parts are on 

order with an anticipated arrival date of 1/15/23. 
• CFT of Channel C is in progress. 

 
At 1200 on 1/13/23, the I&C Technician performing the surveillance presents the following information 
on Channel C to the CRS and states he anticipates completing the surveillance on Channel C by 1600: 

 
 
Using the references provided, what Technical Specification (TS) Actions and Completion Times are 
required to avert a down-power? 
 
Restore Channel C trip capability by    (1)   .  Place Channel B in trip by    (2)    if not restored. 
 
 

A. (1) 1400 on 1/13/23 
(2) 0600 on 1/20/23 
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B. (1) 1800 on 1/13/23 
(2) 0600 on 1/20/23 

 
C. (1) 1400 on 1/13/23 
 (2) 1200 on 1/20/23 
 
D. (1) 1800 on 1/13/23 
 (2) 1200 on 1/20/23 

 
 
 
 
Answer: A 

 
K/A Match: 
The Candidate must recognize when a surveillance procedure for Reactor Water Level Control 
identifies a Channel out of tolerance and know that a surveillance failure constitutes a failure to meet 
the LCO. 
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SRO Only: 
SRO Only  
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Explanation:  The Surveillances are modified by a Note to indicate that when a channel is placed in 
an inoperable status solely for performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 6 hours provided the associated Function 
maintains feedwater and main turbine high water level trip capability.  Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the channel must be returned to OPERABLE 
status or the applicable Condition entered and Required Actions taken. 
 
A. Correct: (1) Correct because the Note is not applicable if feedwater and main turbine high 

water level trip capability is not maintained.  With both Channel B and Channel C 
out of tolerance, Condition B must be entered immediately, not after 6 hrs.  Since 
Channel B is several days removed from being returned to service, Channel C 
must have trip capability restored within 2 hrs of the discovery time.  Even though 
Channel C is still in surveillance, Condition B is entered at 1200 on 1/13/23 and 
Channel C trip capability must be restored by 1400 on 1/13/23.   

 (2) Correct because the Note is not applicable due to the surveillance for Channel B 
being completed (vice being started) at 0600 on 1/13/23.  As such, Condition A for 
Channel B is entered at 0600 on 1/13/23 and must be completed by 0600 on 
1/20/23.   

 
B. Incorrect: (1) Incorrect – See A(1) above - Plausible because the surveillance modifying note 

could be misapplied. 
 (2) Correct – See A(2) above. 

 
C. Incorrect: (1) Correct – See A(1) above. 
 (2) Incorrect – See A(2) above - Plausible because the surveillance modifying note 

could be misapplied. 
 

D. Incorrect: (1) Incorrect – See A(1) above - Plausible because the surveillance modifying note 
could be misapplied.       

 (2) Incorrect – See A(2) above - Plausible because the surveillance modifying note 
could be misapplied. 

 
 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ISP-RFW-Q401, Feedwater/Turbine Trip Actuation on Reactor High 
Level 8 - CFT 
TS LCO 3.3.2.2, Feedwater and Main Turbine High Water Level Trip 
Instrumentation 
Instrument Master Data Sheet for RFW-DPT-4C 
 

 

Proposed references to be provided during examination: 1. Excerpt of completed ISP-RFW-Q401 
in question stem. 

2. LCO 3.3.2.2 including Surveillance 
Requirements.  This does not include 
above the line information. 

3. Instrument Master Data Sheet for 
RFW-DPT-4C. 
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Learning Objective: FWLC-13  Given Feedwater Level Control System key parameter indications 
and plant conditions, determine if any Tech Spec Limiting Condition for 
Operations are applicable. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

Justification for Cognitive Level 
The Candidate must synthesize a knowledge of surveillance procedures with knowledge on the 
application of Technical Specifications to determine if any limiting conditions for operations are 
applicable and the actions and completion times required. 

 

10 CFR Part 55 Content: 55.43 2 
 
Comments / Reference: TS LCO 3.3.2.2 Rev: Major: 225 Minor: N/A 

Excerpt from LCO 3.3.2.2:  
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Comments / Reference: LCO 3.3.2.2 Bases Rev: Major: 093 Minor: N/A 
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Excerpt from LCO 3.3.2.2 Bases: 

 

 
 

Comments / Reference: IMDS for RFW-DPT-4C Rev: Major: 013 Minor: N/A 

 
18.97 − 16

20 − 16
=  

𝑥𝑥 − 45"
60" − 45"

 

11.14” + 45” = 56.14” ≥ 56”  
Therefore Channel C is out of tolerance and inoperable. 
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Examination Outline Cross-reference:  89 
Revision:           0 Date:  9/12/22 Tier: 2  
 Group: 1 
 K/A Number: 263000 
Level of Difficulty:   2 SRO Importance Rating: 4.2 

K/A Description:  Ability to (a) predict the impacts of the following on the DC Electrical Distribution and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those abnormal 
operations: Station blackout 

 
CGS is in Mode 1. 
 
A Station Blackout (SBO) occurs. 
 
Operators are taking actions to mitigate the event. 
 
Which of the following actions should the CRS direct to be completed within 2 hours? 
 

(1) RCIC Operations. 
(2) Compensatory Measures to Promote Control Room Cooling. 
(3) SBO DC Load Reduction. 

 
 

A. (1) ONLY 
 

B. (2) ONLY 
 
C. (1) and (3)  ONLY 
 
D. (2) and (3) ONLY 

 
 
Answer: D 

 
K/A Match: 
Requires knowledge of the actions taken to mitigate effects on the DC distribution system during a 
Station Blackout. 

 
 
 
 
 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since (3) is correct. However, compensatory actions to promote control room 

cooling must be complete within 30 minutes while DC load reduction must be completed within 60 
minutes.   
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B. Incorrect. Plausible if it is believed that reducing DC loads is the top priority and venting the 

generator is a higher priority than reducing heat loads in the control room. However, in 
accordance with PPM 5.6.1, SBO/ELAP, reducing control room heat loads must be completed in 
30 minutes, reducing DC loads must be completed within 60 minutes and venting the generator 
must be completed within 120 minutes. 
 

C. Correct. In accordance with PPM 5.6.1, SBO/ELAP, the CRS should direct the completion of the 
following actions in this order: (2) Complete compensatory actions to promote CR cooling (PPM 
5.6.2, Attachment 8.5) within 30 minutes; (1) Complete SBO DC Load reduction (PPM 5.6.2, 
Attachment 8.4) within 60 minutes; (3) vent the main generator (PPM 5.6.2, Attachment 8.9) 
within 120 minutes.    
      

D. Incorrect. Plausible if it is believed that venting the generator takes precedence over other actions 
due to safety implications. Plausibility is enhanced since (2) is the second action required to be 
taken. However, the correct sequence of completion is (2), (1), (3).                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 5.6.1, SBO/ELAP Flowchart 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 16261 - Given plant conditions and EOP flowcharts, evaluate plant conditions 
and determine the appropriate actions according to EOP 5.6.1 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
 
 
Justification for Cognitive Level 
Candidate must synthesize knowledge of the SBO/ELAP procedure, PPM 5.6.1, with an 
understanding of the time critical actions directed by the procedure. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: PPM 5.6.1 Rev: Major: 031 Minor: 000 
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Examination Outline Cross-reference:  SRO-90 
Revision:           0 Date:  10/5/22 Tier: 2  
 Group: 1 
 K/A Number: 400000 A2.01 
Level of Difficulty:   2 SRO Importance Rating: 3.9 

K/A Description:  Ability to (a) predict the impacts of the following on the Component Cooling Water System and (b) based 
on those predictions, use procedures to correct, control, or mitigate the consequences of those abnormal 
operations: Loss of CCW pump. 

 
CGS is operating at 100% power with RCC-P-1B out of service for maintenance. 
 
An overcurrent trip of RCC-P-1C occurs.  
 
What plant response is expected? 
What action will the CRS direct based on this response? 
 
 

A. (1) RCC-V-6 will close. 
(2) Scram the reactor and secure RRC pumps.  

 
B. (1) RCC-V-6 will close.  

(2) Stop RWCU Pumps, throttle open RWCU-V-104, and close RWCU-V-4.  
 
C. (1) RCC-V-6 will remain open.  

(2) Scram the reactor and secure the RRC pumps. 
 
D. (1) RCC-V-6 will remain open.   

(2) Stop RWCU Pumps, throttle open RWCU-V-104, and close RWCU-V-4. 
 
 
Answer: B 

 
K/A Match: 
Question requires understanding of the impact of a loss of an RCC pump on the RCC system and 
the actions required to mitigate adverse effects due to the loss of cooling.  

 
SRO Only: 
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Explanation: 
 
A. Incorrect. (1) is correct see explanation B.  

(2) Incorrect. Plausible because if all RCC is lost the cooling to RRC pumps will be lost and ABN-
RCC directs scramming the reactor and securing RRC pumps. This is incorrect because RCC-P-
1A is still running in this scenario so all cooling to the RRC pumps has not been lost.   
 

B. Correct. (1) In the stem of the question RCC-P-1B is OOS for maintenance and RCC-P-1C trips. 
This leaves only 1 RCC pump running. With only 1 RCC pump running RCC-V-6 will close.  
(2) With RCC-V-6 closed there is no cooling water to the RWCU heat exchangers. This will cause 
the RWCU system to overheat, potentially damaging the resin. Due to this RWCU-V-104 is 
throttled opened and RWCU is isolate per ABN-RCC. 
 

C. Incorrect. (1) is plausible if the student believes that RCC-V-6 opens to provide additional cooling 
to components in the drywell when RCC flow is reduced. Incorrect because in the stem of the 
question RCC-P-1B is OOS and RCC-P-1C trips leaving only 1 RCC pump running, with only 1 
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RCC pump running RCC-V-6 will close.  
(2) Incorrect. Plausible because if all RCC is lost the cooling to RRC pumps will be lost and ABN-
RCC directs scramming the reactor and securing RRC pumps. This is incorrect because RCC-P-
1A is still running in this scenario so all cooling to the RRC pumps has not been lost.    
      

D. Incorrect. (1) is plausible if the student believes that RCC-V-6 opens to provide additional cooling 
to components in the drywell when RCC flow is reduced. Incorrect because in the stem of the 
question RCC-P-1B is OOS and RCC-P-1C trips leaving only 1 RCC pump running, with only 1 
RCC pump running RCC-V-6 will close.  
(2) is correct see explanation B.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

ABN-RCC 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 15794 – Discuss all contingencies associated with the subsequent operator 
actions of ABN-RCC.  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to evaluate plant status and determine the appropriate equipment and operator 
response.  

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: ABN-RCC Rev: Major: 7 Minor: 1 
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Examination Outline Cross-reference:  SRO-91 
Revision:           0 Date:  9/14/22 Tier: 2  
 Group: 2 
 K/A Number: 201002 A2.02 
Level of Difficulty:   3 SRO Importance Rating: 4.0 

K/A Description:  Ability to (a) predict the impacts of the following on the Reactor Manual Control System and (b) based on 
those predictions, use procedures to correct, control, or mitigate the consequences of those abnormal 
operations: Rod drift  

 
CGS is in Mode 1. 
 

• Reactor Power is 100%. 
 
Control rod exercise (Week 1) in in progress in accordance with OSP-CRD-M701. 
 
The RO inserts rod 26-47 from position 48 to position 46 and releases the INSERT 
pushbutton. 
 
Rod 26-47 continues to insert and stops at position 38. 
 
The crew is unable to fully insert the control rod. 
 
What is the next action should the CRS direct? 
 
 

A. Scram the reactor in accordance with PPM 3.3.1, Reactor Scram. 
 

B. Reduce core flow to 74 Mlbm/hr in accordance with ABN-ROD, Control Rod Faults.  
 
C. Hydraulically isolate rod 26-47 HCU in accordance with ABN-ROD, Control Rod Faults.   
 
D. Withdraw the control rod in one notch increments in accordance with OSP-CRD-M701, 

Control Rod Exercise (Week 1). 
 
 
Answer: B 

 
K/A Match: 
Requires knowledge of actions required to mitigate the effects of a rod drift. 

 
 
 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since this is the correct action for two or more simultaneous drifting rods. 

However, the reactor is not scrammed for a single drifting rod.   
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B. Correct. For a drifting rod that cannot be fully inserted, core flow is reduced to 74 Mlbm/hr in 

accordance with ABN-ROD, step 4.1.1. 
 

C. Incorrect. Plausible since the HCU is isolated for drifting rods that must be maintained full in by 
holding the INSERT or CONTINUOUS INSERT pushbutton. However, for the conditions given, 
this action is not required.    
      

D. Incorrect. Plausible since this would be the action for an accidental insertion of more notches 
than desired (double notch). However, since the rod moved after the INSERT pushbutton was 
released, this is not an accidental insertion but a drifting control rod.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

OSP-CRD-M701, Control Rod Exercise (Week 1) 
ABN-ROD, Control Rod  Faults 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: CRDH-07 Given a Control Rod Drive Hydraulics Annunciator, describe: 
The condition causing the annunciator; Any automatic actions; Any operational 
implications 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of the symptoms of a drifting control rod with a 
knowledge of the actions required for the conditions given. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
 
Comments / Reference: OSP-CRD-M701 Rev: Major: 031 Minor: N/A 
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Comments / Reference: ABN-ROD Rev: Major: 035 Minor: N/A 
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Examination Outline Cross-reference:  92 
Revision:           0 Date:  9/13/22 Tier: 2  
 Group: 2 
 K/A Number: 201006.2.2.22 
Level of Difficulty:   3 SRO Importance Rating: 4.2 

K/A Description:  Rod Worth Minimizer -  Knowledge of limiting conditions for operation and safety limits. 
 
CGS is in Mode 3. 
 
The crew is preparing to enter Mode 2 for a reactor startup in accordance with PPM 3.1.2, 
Reactor Plant Startup. 
 
The Rod Worth Minimizer (RWM) is inoperable. 
 

• This is the first reactor startup to be performed in 24 months. 
 
Using the reference provided, how is the mode change affected? 
 
Mode 2 may be entered… 
 
 

A. only after returning the RWM to operable.  
 

B. but the RWM must be operable prior to entering Mode 1.  
 
C. with an additional licensed operator to verify control rod movement is in compliance with 

BPWS.  
 
D. only after completing a formal risk assessment and establishing risk management 

actions.   
 
 
Answer: C 

 
K/A Match: 
Requires knowledge of general LCO 3.0.4. 

 
 
 
 
 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
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A. Incorrect. Plausible since the RWM is required to be operable in Modes 2 and 3 in accordance 
with LCO 3.3.2.1. Additionally, a Mode change is typically not made if equipment required for that 
mode is not operable. However, LCO 3.0.4 allows entering a mode without all equipment 
operable is the associated actions allow the plant to remain in the new Mode indefinitely.    
 

B. Incorrect. Plausible since performing a risk assessment and establishing risk management 
actions is an allowed method to entering a mode where all required equipment is not operable in 
accordance with LCO 3.0.4b. However, since the actions required for the inoperable RWM allow 
the plant to remain in the new mode indefinitely, a formal risk assessment is not required. 
 

C. Correct. In accordance with TS LCO 3.0.4a: “When an LCO is not met, entry into a MODE or 
other specified condition  in the Applicability shall only be made: 
 
a.  When the associated ACTIONS to be entered permit continued operation in the MODE or 
other specified condition in the Applicability for an unlimited period of time;”  
 
Since the actions listed in condition C of LCO 3.3.2.1 allow the plant to remain in Mode 2, Mode 2 
entry is allowed. Additionally, LCO 3.3.2.1, Requjired Action C.2.2 requires an additional licensed 
operator to verify control rods remain in compliance with BPWS during rod motion. 
      

D. Incorrect. Plausible if it is believed that an additional Mode change is not allowed or that the 
mode of applicability for LCO 3.3.2.1 is only Mode 2. However, the mode of applicability is Modes 
2 and 1. Additionally, there is no limit to the number of mode changes that can be made using 
LCO 3.0.4.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

Technical Specifications LCO 3.3.2.1 
Technical Specifications LCO 3.0.4 
 
Tech Ref 4 

 

Proposed references to be provided during examination: LCO 3.3.2.1, Actions (above the line 
blanked out). 

 

Learning Objective: RWM-13 Given Rod Worth Minimizer key parameter indications and plant 
conditions, determine if any Tech Spec Limiting Condition for Operations are 
applicable. 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
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Requires candidate to synthesize a knowledge of the plant process for mode changes along with an 
understanding of the application of LCO 3.0.4. 

 

10 CFR Part 55 Content: 55.43 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments / Reference: LCO 3.3.2.1 Ammendment:  267 
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Comments / Reference: LCO 3.0.4 Ammendment:  267 
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Examination Outline Cross-reference:  SRO-93 
Revision:           0 Date:  5/17/2022 Tier: 2  
 Group: 2 
 K/A Number: 234000 K6.02 
Level of Difficulty:   4 SRO Importance Rating: 3.4 

K/A Description:  Knowledge of the effect of the following plant conditions, system malfunctions, or component 
malfunctions on the Fuel Handling System: Reactor manual control system  

 
CGS is in Mode 5 performing Refueling Operations. 
 
The refuel bridge is currently over the core and inserting a fuel bundle when RO1 notes that 
there are no control rod blocks.  
 
With regards to T.S. what actions are required? What is the bases for these actions? 
 
Immediately    (1)   . 
To prevent criticality during refueling by ensuring    (2)   . 
 
 

A. (1) Suspend in-vessel fuel movement 
(2) that no more than one control rod can be withdrawn 

 
B. (1) Suspend in-vessel fuel movement 

(2) fuel assemblies are not loaded into the core with a control rod withdrawn 
 
C. (1) Initiate action to insert all insertable control rods 

(2) that no more than one control rod can be withdrawn 
 
D. (1) Initiate action to insert all insertable control rods 

(2) fuel assemblies are not loaded into the core with a control rod withdrawn 
 
 
Answer: B 

 
K/A Match: 
Requires student to apply knowledge of a failure of RMCS control rod block circuitry to its effects on 
refuel floor interlocks.  
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SRO Only: 

 
 
Explanation: 
 
A. Incorrect. (1) is correct. See explanation B.  

(2) is incorrect. This is plausible since this is the bases for the One-Rod-Out Interlock T.S. (3.9.2) 
which requires immediately inserting all insertable control rods. This is incorrect because the 
failure was due to refuel bridge position which is covered under T.S. 3.9.1    
 

B. Correct. (1) with the refuel bridge over the core T.S. 3.9.1 requires that certain interlocks be 
operable. These interlocks require that a control rob block be enforced if the bridge is over the 
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core while in refuel. The action for these interlocks being inoperable is to immediately suspend in-
vessel fuel movement. 
(2) is correct. Per T.S. 3.9.1 Bases this T.S. is to prevent criticality during refueling be ensuring 
fuel assemblies are not loaded into the core where there is a withdrawn control rod. 
 

C. Incorrect. (1) Plausible because per T.S. 3.9.2 if the one-rod-out interlock is not working then 
action will be taken to immediately initiate action to insert all insertable control rods. This is 
incorrect because the failure in the stem is a refuel bridge over the core failure which requires 
suspending all fuel movement in the core per T.S. 3.9.1.  
(2) is incorrect. This is plausible since this is the bases for the One-Rod-Out Interlock T.S. (3.9.2) 
which requires immediately inserting all insertable control rods. This is incorrect because the 
failure was due to refuel bridge position which is covered under T.S. 3.9.1     
      

D. Incorrect. (1) Plausible because per T.S. 3.9.2 if the one-rod-out interlock is not working then 
action will be taken to immediately initiate action to insert all insertable control rods. This is 
incorrect because the failure in the stem is a refuel bridge over the core failure which requires 
suspending all fuel movement in the core per T.S. 3.9.1.   
(2) is correct. See explanation B.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

Tech Specs 3.9.1 and 3.9.2 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 5362 - With a copy of the Technical Specifications provided, given a specific 
Plant condition determine the L.C.O.'s directly associated with the Fuel 
Handling system that are affected.  

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires student to interpret plant conditions and apply those conditions to a T.S. determination.  

 

10 CFR Part 55 Content: 55.43 2 
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Comments / Reference: T.S. 3.9.1 and 3.9.2 Rev: Major: Maj Minor: Min 
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Examination Outline Cross-reference:  94 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.1.35 
Level of Difficulty:   2 SRO Importance Rating: 3.9 

K/A Description:  Knowledge of the fuel handling responsibilities of SROs (SRO Only) 
 
Which of the following evolutions must be directly supervised by a licensed SRO? 
 

(1) Fuel movement from the core to the Spent Fuel Pool. 
(2) Movement of LPRMs within the core. 
(3) Fuel movement between locations in the core. 
(4) Control Rod blade replacement in a defueled cell. 

 
 

A. (1) and (2) ONLY   
 

B. (1) and (3) ONLY   
 
C. (2) and (4) ONLY   
 
D. (3) and (4) ONLY   

 
 
Answer: B 

 
K/A Match: 
Requires knowledge of SRO responsibilities during fuel handling evolutions. 

 
SRO Only: 
The question requires knowledge of refuel floor SRO responsibilities which is an SRO-only topic as 
delineated in NUREG-1021, ES-4.2, page 25 and 10 CFR 55.43(b)(7) 
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Explanation: 
 
A. Incorrect. Plausible since (1) is considered a CORE ALTERATION in accordance with TS and 

must be supervised by a licensed SRO. However, However, (2) is specifically called out in TS as 
an evolution that is not considered a CORE ALTERATION, and therefore, licensed SRO 
supervision is not required.   
 

A. Correct. In accordance with TS, both (1) and (3) are considered a CORE ALTERATION, 
and must be supervised by a licensed SRO. 

 
B. Incorrect. Plausible since (4) must be supervised by a licensed SRO when a control rod blade is 

replaced in a fueled cell. However, (2) is specifically called out in TS as an evolution that is not 
considered a CORE ALTERATION and since the control rod blade is being replaced in a non- 
fueled cell, it is not considered a CORE ALTERATION. Therefore, licensed SRO supervision is 
not required for either evolution.    
      

C. Incorrect. Plausible since (3) must be supervised by a licensed SRO and 4) must be supervised 
by a licensed SRO when a control rod blade is replaced in a fueled cell. However, since the 
control rod blade is being replaced in a non-fueled cell, it is not considered a CORE 
ALTERATION. Therefore, licensed SRO supervision is not required for this evolution.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

Technical Specifications 
PPM 6.3.2, Fuel Shuffling and/or Offloading and Reloading 
 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 3051 - Define Core Alteration, including items that are specifically excluded 
from the definition. 

 
 

Question Source:  #: 100456  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2021 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Candidate must synthesize a knowledge of evolutions that are considered Core Alterations with an 
understanding of the supervisory requirements for performing Core Alterations. 

 

10 CFR Part 55 Content: 55.43 7 
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Comments / Reference: TS Section 1.1, Definitions Rev: Major: 265 Minor: Min 
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Comments / Reference: PPM 6.3.2 Rev: Major: 027 Minor: N/A 
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Examination Outline Cross-reference:  95 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.1.37 
Level of Difficulty:   3 SRO Importance Rating: 4.6 

K/A Description:  Knowledge of procedures, guidelines, or limitations associated with reactivity management 
 
CGS is in Mode 1. 
 
While performing a control rod pattern exchange, Rod 26-27, is found to be stuck at position 
42. 
 
The CRS enters LCO 3.1.3, Control Rod OPERABILITY, Condition A, One withdrawn control 
rod stuck.  
 
The CRS is verifying that stuck control rod separation criteria are met in accordance with 
Required Action A.1. 
 
Using the reference provided, which of the following combination of control rods, considered to 
be “slow” in accordance with LCO 3.1.4, will not violate control rod separation criteria? 
 
 

A. 26-15, 26-23 and 30-27  
 

B. 26-31, 22-39 and 30-39  
 
C. 26-23, 26-19 and 34-19   
 
D. 22-23, 34-19 and 30-15  

 
 
Answer: B 

 
K/A Match: 
Requires knowledge of procedure to determine stuck control rod criteria which is a reactivity 
management concern. 
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SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since none of the “slow” control rods are adjacent to each other. However, 

since two “slow” control rods are adjacent to the stuck rod, stuck rod separation criteria is not 
met. See explanation for B below.   
 

B. Correct. TS Bases for LCO 3.1.4 describes conditions where the stuck control rod separation 
criteria are not met: “The separation criteria are not met if: a) the stuck control rod occupies a 
location adjacent to two "slow" control rods, b) the stuck control rod occupies a location adjacent 
to one "slow" control rod, and the one "slow" control rod is also adjacent to another "slow" control 
rod, or c) if the stuck control rod occupies a location adjacent to one "slow" control rod when 
there is another pair of "slow" control rods adjacent to one another.” 

 
Although the configuration of “slow” control rods does not meet the requirements of LCO 3.1.4, 
Control Rod Scram Times, with no “slow” control rods adjacent to the stuck control rod, stuck 
control rod separation criteria are met. 
 

C. Incorrect. Plausible since only one “slow” control rod is adjacent to the stuck control rod. 
However, since two “slow” control rods are adjacent to each other, and one of these control rod is 
adjacent to the stuck control rod, stuck control rod separation criteria are not met. See 
explanation for B above.        
      

D. Incorrect. Plausible since only one “slow” control rod is adjacent to the stuck control rod. 
However, since two “slow” control rods are adjacent to each other, and one “slow” control rod is 
adjacent to the stuck control rod, stuck control rod separation criteria are not met. See 
explanation for B above.                         
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

TS LCO 3.1.3, Control Rod Operability 
TS Bases for 3.1.3, Control Rod Operability 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: Control rod placement in the core. 
 

Learning Objective: 9512 - State the rules of interpretation for Technical Specifications. 
 
 

Question Source:  #: 2019 NRC Exam SRO-93  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2019 
 

Question Cognitive Level: 
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Justification for Cognitive Level 
Requires candidate to synthesize knowledge of the Technical Specification bases with an 
understanding of how to apply this knowledge to the physical arrangement of the control rods. 

 

10 CFR Part 55 Content: 55.43 2 
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Comments / Reference: TS LCO 3.1.3 Ammendment: 225 
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Comments / Reference: TS LCO 3.1.3 Bases Rev: Major: 73 Minor: N/A 
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Comments / Reference: Control rod placement in core Rev: Major: N/A Minor: N/A 
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Examination Outline Cross-reference:  96 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.2.5 
Level of Difficulty:   2 SRO Importance Rating: 3.2 

K/A Description:  Knowledge of the process for making design or operating changes to the facility, such as 10 CFR 50.59, 
“Changes, Tests and Experiments,” screening and evaluation processes, administrative processes for 
temporary modifications, disabling annunciators, or installation of temporary equipment 

 
CGS is in Mode 1. 
 
A control room annunciator is cycling at the setpoint. 
 
The crew wants to disable the annunciator. 
 
What action is required prior to disabling this nuisance annunciator? 
 
 

A. Perform a 50.59/72.48 evaluation.  
 

B. Place a Caution Tag on the annunciator.  
 
C. Notify the Crew Assistant Operations Manager (AOM-C).  
 
D. Write a work request to adjust the annunciator setpoint.  

 
 
Answer: A 

 
K/A Match: 
Requires knowledge of the process for disabling annunciators. 

 
 
 
 
 
 
 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Correct. In accordance with PPM 1.3.1, Operating Policies, Programs and Practices, section 

4.13.7, a 50.59/72.48 evaluation is required prior to disabling the annunciator.   
 

B. Incorrect. Plausible since a Caution Tag should be placed on the annunciator if it will be disabled 
greater than one shift. However, this is not required prior to disabling the annunciator 
 

C. Incorrect. Plausible since AOM-C should be informed if the annunciator will be disabled greater 
than one shift. However, this is not required prior to disabling the annunciator    
      

D. Incorrect. Plausible since a work request should be written if an annunciator is disabled for 
greater than one shift due to inoperable source inputs. However, this is not required prior to 
disabling the annunciator due to setpoint shift.                      
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.1, Operating Policies, Programs and Practices 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 7845 - Identify the actions required for 'nuisance alarms' in the control room. 
 
 

Question Source:  #: 43940  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2017 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires knowledge of actions required prior to disabling an annunciator 

 

10 CFR Part 55 Content: 55.43 3 
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Comments / Reference: Enter Ref # or comment. Rev: Major: Maj Minor: Min 

 
 



ES-4.2 CGS NRC 2023 SRO Written Exam Worksheet Form 4.2-1 
Question: SRO-96 
 

Page 5 of 5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 1 of 6 
 

Examination Outline Cross-reference:  97 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.2.19 
Level of Difficulty:   4 SRO Importance Rating: 3.4 

K/A Description:  Knowledge of maintenance work order requirements 
 
CGS is in Mode 1. 
 
An event requires maintenance to be performed. 
 

• The work will be performed in 7 days. 
 
The Production SRO (PSRO) is reviewing the associated work package for risk in accordance 
with PPM 1.3.76, Integrated Risk Management.  
 
The activity requires entry into a 12 hour Technical Specification LCO, which requires a plant 
shutdown if not exited. 
 
How should the PSRO classify the activity for risk? 
 
The activity should be classified as   (1)   Risk. A documented risk mitigation plan   (2)   
required. 

 
 

A. (1) Medium 
 (2) is  

 
B. (1) Medium 
 (2) is NOT  
 
C. (1) High 
 (2) is  
 
D. (1) High 
 (2) is NOT  

 
 
Answer: C 

 
K/A Match: 
Knowledge of process for evaluating a work order for risk. 

 
 
 
 
 
 
 
SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since entering a TS shutdown LCO ≤ 72 hours is a Medium Risk activity. 

Plausibility is enhanced since (2) is correct.  However, in accordance with PPM 1.3.76, Integrated 
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Risk Management, Attachment 9.1, Risk Assessment Worksheet, Figure 2, question 15, entry 
into a 12 hour or less TS shutdown LCO, that is not associated with an activity with a scheduled 
frequency of annual or less, requires classification of “High Risk”.    
 

B. Incorrect. Plausible since entering a TS shutdown LCO ≤ 72 hours is a Medium Risk activity. 
Plausibility is enhanced since a documented plan is not required for a Medium Risk activity. 
However, in accordance with PPM 1.3.76, Integrated Risk Management, Attachment 9.1, Risk 
Assessment Worksheet, Figure 2, question 15, entry into a 12 hour or less TS shutdown LCO, 
that is not associated with an activity with a scheduled frequency of annual or less, requires 
classification of “High Risk”. 
 

C. Correct. in accordance with PPM 1.3.76, Integrated Risk Management, Attachment 9.1, Risk 
Assessment Worksheet, Figure 2, question 15, entry into a 12 hour or less TS shutdown LCO, 
that is not associated with an activity with a scheduled frequency of annual or less, requires 
classification of “High Risk”. Additionally, in accordance with PPM 1.3.76, section 5.3.3 requires 
generating a high risk work plan.    
      

D. Incorrect. Plausible since (1) is correct. However,  PPM 1.3.76, section 5.3.3 requires generating 
a high risk work plan.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.76, Integrated Risk Management 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 11253 – Knowledge of maintenance work order requirements. 
 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize an understanding of activities that are considered “High Risk” with 
a knowledge of actions required for “High Risk” activities. 

 

10 CFR Part 55 Content: 55.43 5 
 
 
 
Comments / Reference: PPM 1.3.76 Rev: Major: 061 Minor: N/A 



Page 4 of 6 
 

 
 



Page 5 of 6 
 

 
 



Page 6 of 6 
 

 
 
 
 



ES-4.2 CGS NRC 2023 SRO Written Exam Worksheet Form 4.2-1 
Question: SRO-98 
 

Page 1 of 3 
 

Examination Outline Cross-reference:  98 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.3.6 
Level of Difficulty:   3 SRO Importance Rating: 3.8 

K/A Description:  Knowledge of radiation or contamination hazards that may arise during normal, abnormal, or emergency 
conditions or activities, such as analysis and interpretation of radiation and activity readings as they 
pertain to administrative, normal, abnormal, and emergency procedures, or analysis and interpretation of 
coolant activity, including comparison to emergency plan or regulatory limits (SRO Only) 

 
An event occurs that requires staffing the Emergency Response Centers. 
 
The emergency response staff is considering the use of Potassium Iodide (KI). 
 
How is the use of KI by Energy Northwest emergency workers administered? 
 
The use of KI should be authorized once projected thyroid CDE is GE   (1)  . Once authorized, 
the use of KI by Energy Northwest workers within the Protected Area is   (2)  . 
 
 

A. (1) 5 rem 
 (2) mandatory  

 
B. (1) 5 rem 
 (2) voluntary  
 
C. (1) 25 rem 
 (2) mandatory  
 
D. (1) 25 rem 
 (2) voluntary  

 
 
Answer: D 

 
K/A Match: 
Requires analysis and interpretation of radiological conditions and determination of actions based on 
the analysis. 
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SRO Only: 

 
 
 
Explanation: 
 
A. Incorrect. Plausible since 5 rem is the legal limit for exposure. Plausibility is enhanced since 

some actions are mandatory based on potential dose, such as evacuations, respiratory 
protection, etc. However, KI is recommended when CDE is GE 25 rem. The use of KI is 
voluntary.   
 

B. Incorrect. Plausible since (2) is correct. Plausibility is enhanced since (1) is the legal limit for 
exposure. However, KI is recommended when CDE is GE 25 rem. 
 

C. Incorrect. Plausible since (1) is correct. Plausibility is enhanced since some actions are 
mandatory based on potential dose, such as evacuations, respiratory protection, etc. However, 
the use of KI is voluntary.    
      
Correct. IN accordance with PPM 13.2.1, Emergency Exposure Levels / Protective Action 
Guides, Attachment 7.3, Guidance for Administering Potassium Iodide (KI), the EOF Manager 
should recommend the use of KI if the projected thyroid CDE is 25 rem or more. Additionally the 
use of KI is strictly voluntary.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 13.2.1, Emergency Exposure Levels / Protective Action Guides 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 19350 – State the conditions that require recommending that emergency 
workers in the protected area take KI (SRO Only). 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

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

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize a knowledge of the dose level where the use of KI should be 
recommended with an understanding that the use of KI is voluntary. 

 

10 CFR Part 55 Content: 55.43 1 
 
 
 
Comments / Reference: PPM 13.2.1 Rev: Major: 022 Minor: 002 
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Examination Outline Cross-reference:  99 
Revision:           0 Date:  4/28/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.4.16 
Level of Difficulty:   2 SRO Importance Rating: 4.4 

K/A Description:  Knowledge of emergency and abnormal operating procedures implementation hierarchy and coordination 
with other support procedures or guidelines such as, operating procedures, abnormal operating 
procedures, or severe accident management guidelines 

 
CGS is in Mode 1. 
 
An event causes the crew to enter an Abnormal Procedure (ABN). 
 
The event degrades to the point where the CRS directs a manual reactor scram and enters 
PPM 3.3.1, Reactor Scram and PPM 5.1.1, RPV Control, prior to completing ABN actions. 
 
When may the crew continue execution of steps in the ABN? 
 
The CRS may direct continuing ABN actions… 
 
 

A. concurrently with the EOP ONLY IF specifically called out by the EOP.  
 

B. concurrently with the EOP ONLY IF ABN actions do not conflict with EOP actions.  
 
C. ONLY AFTER the shift manager has determined that an emergency no longer exists.  
 
D. ONLY AFTER applicable steps of the reactor scram procedure have been completed.  

 
 
Answer: B 

 
K/A Match: 
Requires knowledge of requirements for coordination actions from abnormal procedures and 
emergency procedures. 
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SRO Only: 
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Explanation: 
 
A. Incorrect. Plausible since Ref. A, section 4.8.3.a states that “All required concurrent execution of 

any Volume 2, 3, or 4 Procedure are specifically called out by the EOPs”. However, the section 
continues by stating “This does not mean that a Volume 4, Abnormal Procedure, cannot 
otherwise be concurrently executed with the EOPs so long as its specified actions do not conflict 
with the direction given by the EOPs”. Therefore, ABN actions may be performed concurrently 
with EOP actions without being specifically referenced in the EOP.   
 

B. Correct. As delineated in Ref. A, section 4.8.3.a, Abnormal procedure (ABN) actions may be 
executed concurrently with Emergency procedure (EOP) actions as long as the ABN actions “do 
not conflict with the direction given by the EOPs”. 
 

C. Incorrect. Plausible since Ref. A, section 4.8.1.a states “The Volume 5 Emergency Operating 
Procedures (EOPs) and the actions specified therein have priority/precedence over all Volume 2, 
3, and 4 Procedures when an emergency exists (EOP entry condition(s) is/are met)”. This 
statement implies that once an EOP is entered, actions from lower tier procedures are stopped. 
Additionally, Ref. A, section 4.8.2.e states “EOPs are exited only if the Shift Manager determines 
that an emergency no longer exists and directs EOP exit or the EOPs direct exit to appropriate 
plant procedures”. This distractor infers that the EOPs must be exited prior to completing ABN 
actions. This is not the case, however. See explanation for answer ‘B’ above.    
      

D. Incorrect. Plausible since Ref. A, section 4.8.1.b states “During a transient, and as plant 
conditions continue to degrade, the flow path of procedure usage is from the Volume 2 and 3 
Procedures to the Volume 4, Abnormal Procedures, and then to the EOPs”. This infers that 
actions from a Volume 3, General Operating Procedure, such as PPM 3.3.1, Reactor Scram, 
should be completed prior to completing actions from a Volume 4 procedure, such as ABNs. This 
is not the case. See the explanation for answers ‘B’ and ‘C’ above.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 1.3.1 
Tech Ref 2 
Tech Ref 3 
Tech Ref 4 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: Learning Objective. 
 
 

Question Source:  #: 43915  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: 2017 
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Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to understand coordination between abnormal procedure actions and emergency 
procedure actions. 

 

10 CFR Part 55 Content: 55.43 5 
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Comments / Reference: PPM 1.3.1 Rev: Major: 133 Minor: N/A 
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Examination Outline Cross-reference:  100 
Revision:           0 Date:  4/25/22 Tier: 3  
 Group: N/A 
 K/A Number: 2.4.52 
Level of Difficulty:   2 SRO Importance Rating: 4.0 

K/A Description:  Knowledge of the lines of authority during implementation of the emergency plan, emergency plan 
implementing procedures, emergency operating procedures, or severe accident guidelines 

 
CGS is in Mode 1. 
 
An “ALERT” Emergency Action Level (EAL) has been declared due to an event. 
 

• The Emergency Response Centers required for this event have been activated and all 
turnovers are complete. 

 
Who is responsible for completing the Emergency Classification for any subsequent event? 
 
 

A. Shift Manager  
 

B. TSC Manager  
 
C. EOF Manager  
 
D. TSC Operations Manager  

 
 
Answer: C 

 
K/A Match: 
Requires knowledge of lines of authority for completing emergency classifications during heightened 
emergency postures. 

 
SRO Only: 
Question linked to a SRO-Only Learning Objective. 
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Explanation: 
 
A. Incorrect. Plausible since the shift manager is responsible for emergency classifications during 

normal operation and at an EAL of Unusual Event. However, when the EAL is upgraded to “Alert” 
or higher, Emergency Centers are activated and the EOF Manager assumes Emergency Director 
(ED) duties and completes any subsequent EAL classifications.   
 

B. Incorrect. Plausible since the TSC Manager may assume ED duties prior to the EOF activating. 
However, the question stem states that all emergency centers are active, which includes the 
EOF. Therefore, the EOF manager assumes the duties of the ED, including the responsibility for 
completing emergency classifications. 
 

C. Correct. In accordance with Form 26531, EOF Manager Checklist, once the EOF is activated, the 
EOF assumes the duties of the ED, which includes the responsibility for emergency classification.    
      

D. Incorrect. Plausible since the TSC Operations Manager is responsible to assist in making 
emergency classifications. However, this position does not assume the duties of the ED and 
therefore, does not have the responsibility for completing emergency classifications.                     
 

 
Technical Reference(s) 

Attached w/ Revision #  
See Comments / Reference 

PPM 13.11.1, EOF Manager Duties 
Form 26531, EOF Manager Checklist 
Form 26512, TSC Operations Manager Checklist 
Form 26506, TSC Manager Checklist 

 

Proposed references to be provided during examination: N/A 
 

Learning Objective: 6132 - Identify the persons who may assume the position of Emergency 
Director during plant emergencies. (SRO-only) 
 

 
 

Question Source:  #: Bank #  

  #: Mod Bank #. (Note changes or attach parent) 

     
 

Question History: Last NRC Exam: N/A 
 

Question Cognitive Level: 
 

 
 

  

 
Justification for Cognitive Level 
Requires candidate to synthesize knowledge of the requirements for activating emergency centers at 
different EAL levels with an understanding of the person who assumes ED duties during an 
emergency. 
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10 CFR Part 55 Content: 55.43 5 
Comments / Reference: PPM 13.11.1 Rev: Major: 044 Minor: 005 
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Comments / Reference: Form 26531 Rev: Major: 9 Minor: 3 
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Comments / Reference: Form 26512 Rev: Major: 6 Minor: N/A 

 

 
 
 
Comments / Reference: Form 26506 Rev: Major: 7 Minor: 1 
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