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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 003 K4.07 
 Importance Rating 3.2   
 
Knowledge of RCPS design feature(s) and/or interlock(s) which provide for the following: Minimizing RCS leakage (mechanical 
seals) 

Proposed Question: Common 1 
 
Which ONE (1) of the following components acts to limit Reactor Coolant System 
leakage when the vapor seal fails on a Reactor Coolant Pump?  
 
(Assume the lower, middle and upper seals are intact and functioning properly.) 
 
 
A. Rotating baffle and shaft hydrostatic bushing. 
 
B. Shaft hydrostatic bushing and O-rings. 
 
C. Seal breakdown coil and rotating seal face. 
 
D. Controlled bleedoff excess flow check valve and stationary carbon rings. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because both components act to limit seal flow, however, given the 

conditions described (normal seals intact) these components manage gross seal leakage 
via multiple seal failures. 

B. Incorrect. Plausible because both components act to limit seal flow, however, given the 
conditions described (normal seals intact) the O-rings only act as seals for individual seal 
package components. 

C. Correct. Given the conditions of having the normal seals intact, these components limit 
flow out the vapor seal (seal breakdown coil is ~1 gpm and seal face is negligible but 
sufficient to maintain cooling). 

D. Incorrect. Plausible because with a check valve failure the flow out a vapor seal could 
increase RCS leakage, however, the stationary carbon rings only partially act to limit flow 
through a seal face. 

 
Technical Reference(s) SD-SO23-360, page 22 (Attach if not previously provided) 
 SO23-13-6, Attachment 2  
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94463 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 3 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 003 K1.01 
 Importance Rating 2.6   
 
Knowledge of the physical connections and/or cause-effect relationships between the RCPS and the following systems: RCP lube 
oil 

Proposed Question: Common 2 
 
Which ONE (1) of the following sets of conditions describes the automatic operation of 
the Reactor Coolant Pump Lube Oil Pumps? 
 
 
A. The Normal Oil Lift Pump starts when RCP speed is less than 90%. 

The Normal Anti-Reverse Rotation Device Pump starts when RCP speed is less 
than 90%. 

 
B. The Normal Oil Lift Pump starts 15 seconds after the RCP is secured. 

The Normal Anti-Reverse Rotation Device Pump starts when the RCP reaches 
zero speed. 

 
C. The Normal Oil Lift Pump starts when RCP speed is less than 90%. 

The Normal Anti-Reverse Rotation Device Pump starts when the RCP reaches 
zero speed. 

 
D. The Normal Oil Lift Pump starts 15 seconds after the RCP is secured. 

The Normal Anti-Reverse Rotation Device Pump starts when RCP speed is less 
than 90%. 

 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. Plausible because the Standby Oil Lift Pump will start in this condition, however, 

the ARRD Pump would start before zero speed is reached. Note that the ARRD is not 
used until zero speed is achieved. 

C. Incorrect. Plausible because the Oil Lift Pump portion is correct, however, the ARRD 
Pump would start before zero speed is reached. Note that the ARRD is not used until zero 
speed is achieved. 

D. Incorrect. Plausible because the ARRD Pump portion is correct, however, only the 
Standby Oil Lift Pump will start in this condition. 
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Technical Reference(s) SD-SO23-360, pages 29 & 31 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94468 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 004 K3.02 
 Importance Rating 3.7   
 
Knowledge of the effect that a loss or malfunction of the CVCS will have on the following: PZR LCS 

Proposed Question: Common 3 
 
Given the following conditions: 
 

• Unit 3 is in MODE 1 at 50% power at MOC. 
• 3TV-0223, Letdown Heat Exchanger Temperature Control Valve fails closed. 
• All control systems are in Automatic. 
• Assume NO operator action. 
• 3TV-0224B, Ion Exchanger Bypass Valve fails to go to BYPASS. 

 
Which ONE (1) of the following describes the initial effect on the Pressurizer Level 
Control System? 
 
Actual Pressurizer level __________ and Pressurizer level setpoint __________. 
 
 
A. remains the same; remains the same 
 
B. lowers; remains the same 
 
C. remains the same; lowers 
 
D. lowers; lowers 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible if failure to recognize actions associated with rising LD temperature. 
B. Incorrect. Plausible and partially correct, however, the lowering of PZR level is a direct 

result of the changing level setpoint due to temperature. 
C. Incorrect. Plausible and partially correct, however, with no auto actions RCS boron will 

continue to increase causing temp to lower and eventually driving down PZR level. 
D. Correct. Letdown temp rises → RCS boron rises → RCS Tavg lowers → PZR level 

setpoint lowers → PZR level lowers. 
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Technical Reference(s) SD-SO23-390, page 42 (Attach if not previously provided) 
 SO23-3-2.1, L & S 3.2  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56419 & 52742 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 005 A4.02 
 Importance Rating 3.4   
 
Ability to manually operate and/or monitor in the control room: Heat exchanger bypass flow control 

Proposed Question: Common 4 
 
Given the following conditions: 
 

• Unit 2 is in MODE 5 on Shutdown Cooling (SDC) in the normal alignment. 
• RCS temperature is being maintained constant at 150ºF. 
• It is determined that SDC Pump (P-015) flow is too high for the current condition. 

 
Which ONE (1) of the following is the preferred alignment for reducing the flowrate 
through the pump? 
 
 
A. Ensure HV-8161, SDC HX Bypass Normal Block Valve is closed and then throttle 

closed HV-8160, SDC HX Bypass Normal Flow Control Valve. 
 
B. Ensure HV-0396, SDC HX Bypass Standby Flow Control Valve is closed and 

then close HV-8161, SDC HX Bypass Normal Block Valve.  
 
C. Ensure HV-0396, SDC HX Bypass Standby Flow Control Valve is closed and 

then throttle closed HV-8160, SDC HX Bypass Normal Flow Control Valve. 
 
D. Ensure HV-8160, SDC HX Normal Bypass Flow Control Valve is closed and then 

throttle closed HV-0396, SDC HX Bypass Standby Flow Control Valve. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because HV-8160 is throttled closed; however, flow would be totally 

blocked given valve configuration. 
B. Incorrect. Plausible because HV-0396 is closed, however, when HV-8161 is closed there 

is no HX bypass flow. Candidate must know that these valves are not in the same line. 
C. Correct. This is the guidance outlined in SO23-3-2.6, SDC Operations. 
D. Incorrect. Plausible because this configuration would limit flow, however, HV-8160 is 

electrically blocked 10% open and cannot be fully closed and only one of the valves is 
normally in service. 
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Technical Reference(s) SO23-3-2.6, Step 6.2.7 (Attach if not previously provided) 
 SD-SO23-740, Figure 1  
 SO23-3-2.6, Attachment 1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53010 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 3,7,10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 006 A1.05 
 Importance Rating 2.9   
 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the ECCS 
controls including: CCW flow (establish flow to RHR heat exchanger prior to placing in service) 

Proposed Question: Common 5 
 
Given the following conditions: 
 

• Unit 3 is in MODE 5 with Shutdown Cooling (SDC) in service. 
• RCS temperature is 190ºF. 
• Train A SDC Heat Exchanger (HX) is in service and Train B SDC HX is in 

standby. 
• Train B CCW is in standby. 

 
Which ONE (1) of the following identifies the impact to the standby HX? 
 
The Train B SDC HX… 
 
 
A. will heat up to RCS temperature due to slow leakby through the SDC HX outlet 

valve. 
 
B. maintains ambient conditions of SDC HX Room until the SDC HX outlet valve is 

opened. 
 
C. SDC inlet valve must remain closed to prevent overpressurizing the HX. 
 
D. may undergo potential tube damage due to ambient cooldown while isolated. 
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Proposed Answer: A 

Explanation (Optional): 
A. Correct. See SO23-3-2.6, L & S 3.3. 
B. Incorrect. Plausible because when the outlet valve is opened the temp will rise, however, 

ambient conditions will not be maintained due to leak by of the outlet valve. 
C. Incorrect. Plausible if it is not known that the inlet valve is normally open, however, in this 

condition the HX cannot over pressurize because the CCW inlet is open. 
D. Incorrect. Plausible because this could occur if proper alignment is unknown. 
 
Technical Reference(s) SO23-3-2.6, L & S 3.3 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52692 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 006 K2.04 
 Importance Rating 3.6   
 
Knowledge of bus power supplies to the following: ESFAS-operated valves 

Proposed Question: Common 6 
 
Unit 3 has experienced a Loss of Offsite Power and a LOCA.  
 
Which ONE (1) of the following Motor Control Center combinations will be available to 
power their respective ESFAS Valves?  
 
 
A. 3BRA; 3BRB; 3BRC 
 
B. 3BDX; 3BHX; 3BMX 
 
C. 3BJ; 3BY;3BZ 
 
D. 3BD; 3BE; 3BF 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible as 3BRA and 3BRB are powered from 1E Buses 3B04 and 3B06 

respectively, however, 3BRC is powered from Bus 3B18 which is powered from Non-1E 
Bus 3A07. 

B. Incorrect. Plausible as 3BDX and 3BHX are located in the Emergency Diesel Rooms for 
3G002 and 3G003 respectively, however, 3BHX is powered from 3BDX which is powered 
from Non-1E Bus 3B14. 3BMX is powered from Non-1E Bus 3B13. 

C. Correct. 3BJ and 3BZ are powered from 3B06 while 3BY is powered from 3B04. 
D. Incorrect. Plausible as 3BD and 3BE are powered from 1E Bus 3B04, however, 3BF is 

powered from Bus 3B03 which is powered from Non-1E Bus 3A03. 
 
Technical Reference(s) LP 2XE102 Handout (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 79744 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 8 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 007 K5.02 
 Importance Rating 3.1   
 
Knowledge of the operational implications of the following concepts as the apply to PRTS: Method of forming a steam bubble in the 
PZR 

Proposed Question: Common 7 
 
Which ONE (1) of the following sets of conditions must be established within the 
Quench Tank prior to drawing a Pressurizer bubble? 
 
 
A. Oxygen concentration must be maintained < 1% to prevent an explosive mixture 

from forming in the Quench Tank. 
 
B. Oxygen concentration must be maintained < 5% in the event the Pressurizer or 

Reactor Head Vent Valves are opened. 
 
C. Nitrogen pressure must be maintained > 1 psig to ensure a motive force for fluid 

to the Reactor Coolant Drain Tank. 
 
D. Nitrogen pressure must be maintained > 5 psig to allow for purging of the 

Quench Tank. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. This condition must be established in the QT prior to bubble formation. 
B. Incorrect. Plausible because the valves could be opened during the RCS Fill and Vent 

procedure, however, the oxygen concentration is too high. 
C. Incorrect. Plausible since the Quench Tank does gravity drain to the RCDT, however, the 

motive force is established by level (75 to 80%) and not pressure. 
D. Incorrect. Plausible as purging is required if O2 exceeds 1%, however, there is no 

established limit for N2 pressure when drawing a bubble. 
 
Technical Reference(s) SO23-3-1.4, Attachment 5, (Attach if not previously provided) 
 Step 2.6  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94469 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 008 K1.05 
 Importance Rating 3.0   
 
Knowledge of the physical connections and/or cause-effect relationships between the CCWS and the following systems: Sources of 
makeup water 

Proposed Question: Common 8 
 
Given the following conditions: 
 

• Unit 3 is in MODE 1 with Train A Component Cooling Water System in service. 
• Normal makeup was initiated by the RO in response to a low level in the Train A 

Surge Tank. 
• The Non-Critical Loop Isolation valves automatically closed during the makeup 

evolution. 
 
Which ONE (1) of the following caused the Non-Critical Loop Isolation? 
 
 
A. CCW Rad Monitor RE-7819 detected radiation in the Non-Critical Loop. 
 
B. The Train A Component Cooling Water Surge Tank was overfilled. 
 
C. A Safety Injection Actuation Signal has occurred. 
 
D. Low suction pressure trip on the operating CCW Pump. 

 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this detector does monitor the radiation levels in the Non-

Critical loop (NCL), however, it is alarm and indication only. 
B. Correct. Overfilling of the surge tank fills the reference leg and creates a low-low level 

condition that shuts the NCL valves. 
C. Incorrect. Plausible because the NCL valves do respond to ESFAS signals, however, it is 

a CIAS that will close these valves. 
D. Incorrect. Plausible because this feature was once incorporated in the CCW System. 
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Technical Reference(s) SO23-13-7, Attachment 1 (Attach if not previously provided) 
 SD-SO23-690, page 8  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81028 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 008 A3.05 
 Importance Rating 3.0   
 
Ability to monitor automatic operation of the CCWS, including: Control of the electrically operated, automatic isolation valves in the 
CCWS 

Proposed Question: Common 9 
 
Given the following conditions: 
 

• Unit 2 has tripped from 100% power. 
• Containment pressure is 3.6 psig and slowly rising. 
• NO operator actions have been taken. 

 
Which ONE (1) of the following identifies the automatic actions of the Component 
Cooling Water System? 
 
 
A. SWC Outlet Valves from the standby CCW Heat Exchanger close. 
 
B. CCW Supply and Return Lines to the Containment Normal Coolers open. 
 
C. CCW Non-Critical Loop Isolation Valves close. 
 
D. SDC Heat Exchangers CCW Outlet Valves open. 

 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because the standby loops CCW and SWC Pumps will be off, 

however, a SIAS will start the CCW Pumps in both trains which will open the SWC valves. 
B. Incorrect. Plausible because a high Containment pressure opens the Emergency Cooling 

Unit (ECU) CCW valves, however, the Containment Normal Coolers are cooled by 
chilled water which is cooled by TPCW. 

C. Correct. A CIAS signal will close the NCL Valves. 
D. Incorrect. Plausible because a high Containment pressure will open the valves, however, 

current pressure is insufficient to create a CSAS signal. 
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Technical Reference(s) SD-SO23-400, Section 2.1.5.2 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81029 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 010 K1.06 
 Importance Rating 2.9   
 
Knowledge of the physical connections and/or cause-effect relationships between the PZR PCS and the following systems: CVCS 

Proposed Question: Common 10 
 
Given the following conditions: 
 

• Unit 2 is in MODE 5. 
• Drawing a Pressurizer bubble is in progress. 
• RCS temperature is 150ºF. 
• The crew has just verified formation of a Pressurizer bubble. 
• PV-0201A and PV-0201B, Letdown Backpressure Control Valves are fully open. 
• RCS pressure is continuing to rise. 

 
Which ONE (1) of the following will act to mitigate the RCS pressure rise? 
A. Stop all but one Charging Pump to prevent a loss of Letdown flow. 
 
B. Secure Charging Pumps and/or Pressurizer heaters to maintain pressure. 
 
C. Throttle Letdown Flow Control Valves LV-0110A and LV-0110B open to allow 

PV-0201A and PV-0201B, Backpressure Control Valves to pass more flow. 
 
D. Align LV-0227A, Volume Control Tank Inlet Valve to RADWASTE position to 

minimize backpressure on PV-0201A and PV-0201B. 
 
 
Proposed Answer: B 

Explanation (Optional):  
A. Incorrect. Plausible because this action will offset the pressure rise, however, with the 

current RCS temperature Letdown flow would not be interrupted with a loss of Charging. 
B. Correct. This action will stop or slow the pressure increase. 
C. Incorrect. Plausible because throttling the Flow Control Valves may allow the 

Backpressure Control Valves to open, however, it will not be effective in limiting the RCS 
pressure rise. 

D. Incorrect. Plausible because a lower backpressure will allow the valves to pass more flow 
but will not be effective in limiting the RCS pressure rise. 

 
Technical Reference(s) SO23-3-1.4, Attachment 4 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94469 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 012 A3.02 
 Importance Rating 3.6   
 
Ability to monitor automatic operation of the RPS, including: Bistables 

Proposed Question: Common 11 
 
Which of the following Reactor Protection System bistables will automatically change 
state (trip) upon loss of power to an individual Core Protection Calculator (CPC)? 
 
 
A. High LPD and low DNBR 
 
B. Low DNBR and high linear power 
 
C. High LPD and high linear power 
 
D. High log power and low DNBR 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. Plausible as low DNBR is correct. 
C. Incorrect. Plausible as high LPD is correct. 
D. Incorrect. Plausible as low DNBR is correct. 
 
Technical Reference(s) SD-SO23-710, pages 5, 8 and 11 (Attach if not previously provided) 
 Tech Spec 3.3.1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56628 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
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Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 2, 6 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 012 K4.04 
 Importance Rating 3.1   
 
Knowledge of RPS design feature(s) and/or interlock(s) which provide for the following: Redundancy 

Proposed Question: Common 12 
 
Which ONE (1) of the following statements describes the response of the Reactor 
Protection System to a loss of 120 VAC Vital Bus Y-03? 
 
 
A. 2 of 8 Reactor trip breakers will open because their corresponding trip path 

deenergizes and the Reactor WILL trip. 
 
B. 2 of 8 Reactor trip breakers will open because they share the instrument AC 

power supply and the Reactor WILL NOT trip. 
 
C. 4 of 8 Reactor trip breakers will open because 2 trip paths will deenergize and 

the Reactor WILL NOT trip. 
 
D. 4 of 8 Reactor trip breakers will open because 2 trip paths will deenergize and 

the Reactor WILL trip. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because two trip paths will deenergize upon loss of the vital bus, 

however this is accompanied by the opening of 4 RTBs. 
B. Incorrect. Plausible because with 4 vital buses and eight RTBs it is implied that two 

breakers receive power from each bus, however, it is the trip path de-energization that 
opens 4 breakers. Instrument AC power does not impact this question. 

C. Correct. 
D. Incorrect. Plausible at it is partially correct, however, two trip paths deenergize. 
 
Technical Reference(s) SO23-13-18, Attachment 4 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56627 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 6 
   
 
Comments:  
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 013 K3.01 
 Importance Rating 4.4   
 
Knowledge of the effect that a loss or malfunction of the ESFAS will have on the following: Fuel 

Proposed Question: Common 13 
 
Given the following conditions: 
 

• A large break LOCA has occurred with a loss of offsite power. 
• The rupture occurs on a Loop Cold Leg where SIT T-008 is connected to the 

RCS. 
• RCS pressure immediately lowered to Containment pressure. 
• Train A Emergency Diesel Generator has failed to start on an ESFAS signal. 
• Train B Emergency Diesel Generator has just received its ESFAS signal to start. 
• Safety Injection Tank pressures at the start of the transient were 600 psia. 
• Reactor Vessel Plenum Level is 0%. 

 
If this condition continues, which ONE (1) of the following describes the effect on the 
fuel assemblies? 
 
 
A. Fuel failure will not occur. SIT injection pressure is insufficient to reflood the core. 
 
B. Fuel failure will not occur. The large break LOCA analysis assumes one SIT does 

not inject. 
 
C. Fuel failure may occur. SIT injection pressure is insufficient to reflood the core. 
 
D. Fuel failure may occur. The large break LOCA analysis assumes one SIT does 

not inject. 
 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because SIT pressures are 600 psia at the start of the event, 

however, this does not meet the Tech Spec minimum. 
B. Incorrect. Plausible because the SIT design basis assumes one (1) SIT is lost due to the 

location of the break, however, this assumes that minimum SIT pressures are met. 
C. Correct. With no power to the Safeguards buses due to an ESFAS signal failure on Train 

A and a delay in actuation of ESFAS on Train B a limited flow from the SITs is available 
due to the low initial SIT pressure. 

D. Incorrect. Plausible because fuel failure may occur, the SIT design basis assumes one (1) 
SIT is lost due to the location of the break, however, this assumes that minimum SIT 
pressures are met. 

 
Technical Reference(s) SD-SO23-740, pages 29 & 30 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53791 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 013 G2.2.22 
 Importance Rating 3.4   
 
Equipment Control Knowledge of limiting conditions for operations and safety limits. 

Proposed Question: Common 14 
 
With Unit 2 operating at 100% power, which ONE (1) of the following conditions would 
require entry into a Technical Specification one (1) hour Limiting Condition of 
Operation? 
 
 
A. A loss of three (3) Matrix Logic channels due to a common power source failure. 
 
B. One (1) High Pressurizer Pressure trip channel is INOPERABLE. 
 
C. A LPSI Pump is declared INOPERABLE following flow testing. 
 
D. RWST temperature drops to 38ºF during a cold snap. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because of ESFAS components affected, however, this is a 48 hour 

ACTION (TS 3.3.6.A). 
B. Correct. Place the channel in bypass or trip in 1 hour (TS 3.3.1.A). 
C. Incorrect. Plausible as this is a 7 day ACTION for LPSI but a 1 hour ACTION for HPSI  

(TS 3.5.2.A). 
D. Incorrect. Plausible because the surveillance must be performed with ambient air 

temperature <40ºF, however, this is an 8 hour ACTION (TS 3.5.4.A). 
 
Technical Reference(s) Tech Spec 3.3.1.A (Attach if not previously provided) 
 Tech Spec Table 3.3.1-1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56636 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 022 A2.04 
 Importance Rating 2.9   
 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCS; and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of those malfunctions or operations: Loss of service water 

Proposed Question: Common 15 
 
Given the following conditions: 
 

• Unit 3 in MODE 2. 
• Turbine Plant Cooling Water flow to the running Containment Chiller is blocked. 

 
Which ONE (1) of the following: 
 
 a.) Identifies the impact on the Containment Cooling System? 
  
 b.) What action should be taken to mitigate the situation? 
 
 
A. a.) Containment Chiller trips on low TPCW Supply pressure. 
 b.) Place the Containment Emergency Cooling Units in service when Containment 

average air temperature exceeds 100ºF per SO23-1-4, Containment Normal 
Heat Removal. 

 
B. a.) Containment Chill Water Pump trips on Chiller high condenser pressure. 
 b.) Place the Containment Emergency Cooling Units in service when Containment 

average air temperature exceeds 105ºF per SO23-1-4.1, Containment 
Emergency Cooling. 

 
C. a.) Containment Chiller trips on low TPCW Supply pressure. 
 b.) Place the Standby Containment Chiller in service when Containment average 

air temperature exceeds 100ºF per SO23-1-4, Containment Normal Heat 
Removal. 

 
D. a.) Containment Chill Water Pump trips on low suction pressure. 
 b.) Place the Standby Containment Chiller in service when Containment average 

air temperature exceeds 105ºF per SO23-1-4.1, Containment Emergency 
Cooling. 
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Proposed Answer: C 
 
Explanation (Optional): 
A. Incorrect. Plausible as the reason for tripping is correct; however, the ECUs are placed in 

service at 105ºF per SO23-1-4.1. 
B. Incorrect. Plausible as the Containment ECUs are directed to be placed in service at 

105ºF and the Chiller will trip on high condenser pressure of 161 psig due to a loss of 
cooling, however, the trips associated with the Chill Water Pumps are low suction 
pressure, low discharge flow, or a CW Containment Isolation Valve closing. 

C. Correct. For the conditions given this is the correct trip and desired action. 
D. Incorrect. Plausible as the CW pump will trip on low suction pressure but this parameter is 

not impacted by the loss of TPCW. Placing the ECUs in service at 105ºF per SO23-1-4.1 
is correct. 

 
Technical Reference(s) SO23-1-4, Step 6.15 (Attach if not previously provided) 
 SD-SO23-770, page 33  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81638 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 9, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 026 K2.02 
 Importance Rating 2.7   
 
Knowledge of bus power supplies to the following: MOVs 

Proposed Question: Common 16 
 
Which ONE (1) of the following is the power supply to 2HV-9367, Train A Containment 
Spray Header Isolation Valve? 
 
 
A. 2B09 
 
B. 2BE 
 
C. 2B08 
 
D. 2BJ 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible since 2B09 is located in the 63’ Penetration Building, however it is 

powered from Non-1E Bus 2A09. 
B. Correct. 2BE is located in the 50’ Control Building and powered from 2B04. 
C. Incorrect. Plausible since 2B08 is located in the 63’ Penetration Building, however it is 

powered from Non-1E Bus 2A09. 
D. Incorrect. Plausible since 2BJ is located in the 50’ Control Building, however, it is powered 

from 1E Bus 2B06. 
 
Technical Reference(s) SD-SO23-740, page 63 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 79744 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 8 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 039 K3.06 
 Importance Rating 2.8   
 
Knowledge of the effect that a loss or malfunction of the MRSS will have on the following: SDS 

Proposed Question: Common 17 
 
Given the following conditions: 
 

• Unit 2 is at 100% power. 
• 2FT-1021, Steam Generator E-088 Main Steam Flow Transmitter input to Steam 

Bypass Control System (SBCS) fails low. 
 
Which ONE (1) of the following identifies the effect on the SBCS? 
 
The Master Controller Remote Setpoint (black and white pen)… 
 
 
A. rises to 1000 psia. 
 
B. rises to 900 psia. 
 
C. remains at 830 psia. 
 
D. lowers to 650 psia. 
 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. This is the expected response at 100% power or anytime a steam flow instrument 

fails low. 
B. Incorrect. Plausible because the Remote Setpoint is calculated as a function of steam flow 

and Pressurizer pressure. Because PZR pressure does not change it could be construed 
that the steam flow failure is minimally impacted. 

C. Incorrect. Plausible because this is the Remote Setpoint at 100% power. If a steam flow 
transmitter fails high, there is no effect on the Master Controller Remote Setpoint because 
the setpoint is dictated by the highest steam pressure.  

D. Incorrect. Plausible as this is the correct response for a steam pressure instrument failing 
low; however, this indication is on the red pen. 
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Technical Reference(s) SD-SO23-175, Figures 9 & 13 (Attach if not previously provided) 
 Lesson Plan 2XIR05 Slide 72  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54350 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 059 G2.4.6 
 Importance Rating 3.1   
 
Emergency Procedures / Plan Knowledge symptom based EOP mitigation strategies. 

Proposed Question: Common 18 
 
Which ONE (1) of the following describes the mitigation strategy for SO23-12-6, Loss of 
Feedwater? 
 
 
A. Trip all RCPs; Attempt feedwater restoration; Control Pressure, Inventory and 

Heat Removal in the Functional Recovery Guidelines; Cooldown as required. 
 
B. Trip one (1) RCP in each loop; Attempt feedwater restoration; Depressurize 

Steam Generators; Control Pressure, Inventory and Heat Removal. 
 
C. Trip all RCPs; Minimize SG inventory loss; Attempt feedwater restoration; Control 

Pressure, Inventory and Heat Removal; Cooldown as required. 
 
D. Trip one (1) RCP in each loop; Minimize SG inventory loss; Initiate cooldown at 

maximum rate; Control Pressure, Inventory and Heat Removal. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because all steps are appropriate with the exception of entering the 

FRGs for Safety Function control. 
B. Incorrect. Plausible because the trip 2 RCPs / leave 2 RCPs running is used throughout 

the ERGs. Depressurizing the SGs is appropriate if a Condensate Pump is available for 
service. 

C. Correct. 
D. Incorrect. Plausible because it contains correct components of the mitigation strategy, 

however, cooldown is only required if necessary and all RCPs must be tripped. 
 
Technical Reference(s) SO23-14-6, Attachment 1 (Attach if not previously provided) 
 SO23-14-6, Section 3  
 
Proposed references to be provided to applicants during examination: NONE 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 36 of 202  

Learning Objective: 52745 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 061 K5.03 
 Importance Rating 2.6   
 
Knowledge of the operational implications of the following concepts as the apply to the AFW: Pump head effects when control valve 
is shut 

Proposed Question: Common 19 
 
Given the following conditions: 
 

• Unit 2 was in MODE 2 at 1% power when a Reactor trip occurred.  
• Steam Generator E-089 is at 20% narrow range level and 730 psia 
• Steam Generator E-088 is at 19% narrow range level and 720 psia. 

 
Which ONE (1) of the following identifies the discharge pressure of each Steam 
Generators Auxiliary Feedwater Pump? 
 
AFW Pump P-141 is at __________. AFW Pump P-504 is at __________. 
 
 
A. ~940 psig;  ~930 psig 
 
B. ~1350 psig;  ~930 psig. 
 
C. ~940 psig; ~1350 psig. 
 
D. ~1350 psig;  ~1350 psig. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible as discharge pressure selected corresponds to full AFW Pump flow 

with the given SG Pressure. 
B. Incorrect. Plausible as discharge pressure selected corresponds to full AFW Pump flow 

with the given SG Pressure. 
C. Incorrect. Plausible as discharge pressure selected corresponds to full AFW Pump flow 

with the given SG Pressure. 
D. Correct. With the conditions stated, both AFW Pumps are at their respective shutoff 

heads. 
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Technical Reference(s) SD-SO23-780, page11 (Attach if not previously provided) 
 SD-SO23-780, Figure 13  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52374 & 53283 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 7, 8 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 061 A3.05 
 Importance Rating 2.5   
 
Ability to monitor automatic operation of the AFW, including: Recognition of leakage, using sump level changes 

Proposed Question: Common 20 
 
Which ONE (1) of the following sets of sump level alarms could be used to identify 
Auxiliary Feedwater System leakage? 
 
 
A. Penetration, Component Cooling Water  
 
B. Storage Tank, Containment  
 
C. Safety Equipment Building, Control Building 
 
D. Storage Tank, Penetration 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Penetration Building is on the other side of Containment from the AFW 

penetrations. 
B. Correct. System leakage could occur in these areas. AFW penetrates Containment at 

penetrations #75 and #78. See SO23-3-3.10, Attachment 5. 
C. Incorrect. Safety Equipment Building is adjacent to the AFW penetrations; however, the 

piping does not pass through there. 
D. Incorrect. Penetration Building is on the other side of Containment from the AFW 

penetrations. 
 
Technical Reference(s) SO23-3-3.10, Attachment 5  (Attach if not previously provided) 
 SD-SO23-780, Figure 1  
 SD-SO23-670, Figure 2  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52374 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 9 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 062 K4.06 
 Importance Rating 2.9   
 
Knowledge of ac distribution system design feature(s) and/or interlock(s) which provide for the following: One-line diagram of 6.9kV 
distribution, including sources of normal and alternative power 

Proposed Question: Common 21 
 
Which ONE (1) of the following sets of conditions must be met in order for a 6.9 kV bus 
to automatically transfer from the Unit 2 Unit Auxiliary Transformer to the Unit 2 Reserve 
Auxiliary Transformer? 
 
 
A. 2XR3 energized with 6.9 kV supply breaker in AUTO. 

2XR3 is not supplying 3A02. 
2XU2 and 2XR3 lockout relays are reset. 

 
B. 2XR2 energized with 6.9 kV supply breaker in AUTO. 

2XR2 is not supplying 3A01. 
2XU2 and 2XR2 lockout relays are reset. 

 
C. 2XR1 energized with 6.9 kV supply breaker in AUTO. 

2XR1 is not supplying 3A01. 
2XU1 and 2XR1 lockout relays are reset. 

 
D. 2XR3 energized with 6.9 kV supply breaker in AUTO. 

2XR3 is not supplying 3A02. 
2XU1 and 2XR3 lockout relays are reset. 

 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. Plausible because the general conditions are met, however, 2XR2 is not 

available for cross tying to 2XU2. 
C. Incorrect. Plausible because the general conditions are met, however, 2XR1 and 2XU1 

are not the source of power for the RCP buses. 
D. Incorrect. Plausible because the general conditions are met, however, 2XU1 is not the 

source of power for the RCP buses 
 
Technical Reference(s) SD-SO23-120, Figures 1 & 3 (Attach if not previously provided) 
 SD-SO23-120, page 26  
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94147 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 063 G2.1.12 
 Importance Rating 2.9   
 
Ability to apply technical specifications for a system. 

Proposed Question: Common 22 
 
Train A, Train B, Train C, and Train D 1E DC electrical power subsystems shall be 
OPERABLE per Technical Specification 3.8.4 to support plant safety systems in which 
MODES? 
 
 
A. Only MODES 1 and 2. 
 
B. Only MODES 1, 2 and 3. 
 
C. Only MODES 1, 2, 3 and 4. 
 
D. Only MODES 1, 2, 3, 4, and 5. 
 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because these are 2 of 4 MODES required being OPERABLE. 
B. Incorrect. Plausible because these are 3 of 4 MODES required being OPERABLE. 
C. Correct. Per Tech Spec 3.8.4. 
D. Incorrect. Plausible because MODES 1 to 4 are correct and Tech Spec 3.8.10 requires 

DC power necessary to support equipment required to be OPERABLE, however, the 
question does not specify what is going to be performed. Tech Spec 3.8.5, DC Sources - 
Shutdown only requires MODES 5 & 6 when moving irradiated assemblies. 
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Technical Reference(s) Tech Spec 3.8.4 (Attach if not previously provided) 
 Tech Spec 3.8.5  
 Tech Spec 3.8.10  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56649 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 064 K6.07 
 Importance Rating 2.7   
 
Knowledge of the effect of a loss or malfunction of the following will have on the ED/G system: Air receivers 

Proposed Question: Common 23 
 
Which ONE (1) of the following identifies the impact to an Emergency Diesel 
Generator’s Starting Air System when the outlet valve from air receivers T-335 and 
T-340 is isolated? 
 

  
 
A. One Air Start Motor on each diesel continues to function. 
 
B. Both sets of Air Start Motors on one diesel continue to function. 
 
C. One set of Air Start Motors on each diesel continue to function. 
 
D. Both sets of Air Start Motors on both diesels continue to function. 

 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because there are 4 Air Start Motors per diesel, however, their air 

supply is in series and they operate as a pair. 
B. Incorrect. Plausible because the EDGs are coupled and when one starts they should both 

turnover, however, the starting air system is split between EDGs. 
C. Correct. 
D. Incorrect. Plausible because a cross connect valve is available, however, this valve is 

normally closed and each pair of receivers supplies a set of air start motors of each diesel.
 
Technical Reference(s) SD-SO23-750, Figure V-1 (Attach if not previously provided) 
 SD-SO23-750, page 108  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55462 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 8 
   
 
Comments: 
Drawing is included to prevent confusion as to what is meant by isolating a “pair of air 
receivers.” In the EDG Room T-335 is on the 30’ level along with T-336. T-339 and T-340 were 
added later to ensure sufficient starting air, however, these tanks are located on the 45’ level. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 073 K4.01 
 Importance Rating 4.0   
 
Knowledge of PRM system design feature(s) and/or interlocks which provide for the following: Release termination when radiation 
exceeds setpoint 

Proposed Question: Common 24 
 
Which ONE (1) of the following is the effect of a radiation signal that exceeds the 
setpoint to RE-7865, Plant Vent Stack Wide Range Radiation Monitor, when it is aligned 
to the Containment Purge Stack? 
 
A radiation signal that exceeds the setpoint to RE-7865 would... 
 
A. secure Continuous Exhaust Fans A-310, A-311 and A-312. 
 
B. initiate a Containment Purge Isolation Signal (CPIS). 
 
C. close the Outside Containment Purge Isolation Valves. 
 
D. close FV-7202, Waste Gas Discharge Flow Control Valve. 

 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because this action is related to the closure of the Waste Gas 

Discharge valve, however, RE-7865 is aligned to the Primary Vent Stack. 
B. Incorrect. Plausible because this rad monitor will isolate the outside Containment Purge 

Valves, however, it does not input into the CPIS circuitry. 
C. Correct. With this rad monitor aligned to the Containment Purge Stack it will isolate these 

valves on a high radiation signal. 
D. Incorrect. Plausible because this action is performed when RE-7865 is aligned to the 

Primary Vent Stack. 
 
Technical Reference(s) SD-SO23-690, page 9 (Attach if not previously provided) 
 SO23-8-15, L & S 4.5  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52747 (As available) 
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Question Source: Bank #   
 Modified Bank # N3139 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 11 
   
 
Comments: 
What is the effect of a high radiation detected by RE-7865 PVS, WRGM when it's aligned to the Plant 
Vent Stack? 
A. Closes HV-7202, Waste Gas Discharge Isolation Valve 
B. Closes only the Outside Containment Purge Isolation valves 
C. Initiate a Containment Purge Isolation Signal (CPIS) 
D. Turns off fans A310, A311 and A312 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 076 K2.08 
 Importance Rating 3.1   
 
Knowledge of bus power supplies to the following: ESF-actuated MOVs 

Proposed Question: Common 25 
 
Which ONE (1) of the following describes the power supply arrangement for the Salt 
Water Cooling Valves? 
 
CCW Heat Exchanger SWC Normal Outlet Valves (HV-6495 and HV-6497) are 
powered from __________ and Saltwater Emergency Discharge Valves (HV-6494 and 
HV-6496) are powered from __________. 
 
 
A. 50’ Control Building MCCs BY and BZ; 7’ Turbine Building MCC BK  
 
B. 7’ Turbine Building MCC BK ;  50’ Control Building MCCs BY and BZ 
 
C. 7’ Turbine Building MCC BM;  7’ Turbine Building MCC BK 
 
D. 50’ Control Building MCC BY;  50’ Control Building MCC BZ 
 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. Despite the “emergency” nomenclature, HV-6494 and HV-6496 are powered from 

a Non-1E MCC. 
B. Incorrect. Plausible given the nomenclature used for the valves, however, the normal 

valves are 1E powered and the emergency valves are Non-1E powered. 
C. Incorrect. Plausible as this partially correct and the mnemonic for MCC BM is “by the 

mountains” which is the next closest MCC to valves HV-6495 and HV-6497. 
D. Incorrect. Plausible because both of these MCCs are 1E powered. 
 
Technical Reference(s) SD-SO23-410, page 18 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 60304 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 4, 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 076 A2.01 
 Importance Rating 3.5   
 
Ability to (a) predict the impacts of the following malfunctions or operations on the SWS; and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of those malfunctions or operations: Loss of SWS 

Proposed Question: Common 26 
 
Given the following conditions: 
 

• Unit 2 is in MODE 1. 
• Train A Component Cooling Water (CCW) Pump P-025 is in service. 
• Train A Salt Water Cooling (SWC) Pump P-112 is in service. 
• CCW temperatures are rising. 

 
Subsequently the following annunciator alarms are received: 
 

• 64A35 - CCW HX TRAIN A DIFF PRESS HI. 
• 64A55 - SWC TRAIN A FLOW TROUBLE. 

 
Which ONE (1) of the following: 
 
 a.) Identifies the status of the Salt Water Cooling System? 
  
 b.) What action should be taken to mitigate the situation? 
 
 
A. a.) Marine fouling is occurring. 

b.) Start SWC Pump P-307 per SO23-2-8, SWC System Operation. 
 
B. a.) SWC Pump P-112 performance is degrading. 

b.) Transfer CCW to Train B per SO23-13-7, Loss of CCW/SWC. 
 
C. a.) Marine fouling is occurring. 

b.) Transfer CCW to Train B per SO23-13-7, Loss of CCW/SWC. 
 
D. a.) SWC Pump P-112 performance is degrading. 

b.) Start SWC Pump P-307 per SO23-2-8, SWC System Operation. 
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Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because marine fouling is occurring, however, starting P-307 is 

hampered due to Kirk Key interlock and the HX problem is not rectified. 
B. Incorrect. Plausible because the flow trouble alarm is in, however, the high HX DP 

identifies marine fouling. 
C. Correct. This is the correct action for the situation. 
D. Incorrect. Plausible because the flow trouble alarm is in, however, the high HX DP 

identifies marine fouling and starting P-307 is hampered due to Kirk Key interlock. 
 
Technical Reference(s) SD-SO23-410, Figure 1 (Attach if not previously provided) 
 SO23-13-7, Step 14   
 SO23-15-64A55, page 133   
 SO23-15-64A35, page 89  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 60306 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 078 K3.02 
 Importance Rating 3.4   
 
Knowledge of the effect that a loss or malfunction of the IAS will have on the following: Systems having pneumatic valves and 
controls 

Proposed Question: Common 27 
 
Given the following conditions: 
 

• A Unit trip has occurred due to a loss of Instrument Air.  
• The Atmospheric Dump Valves were placed in AUTO / MODULATE and set at 

1000 psia post trip. 
• No other operator actions are taken. 

 
Which ONE (1) of the following describes the condition of plant systems following the 
trip? 
A. Letdown flow is isolated. 

Main Steam Safety Valves are maintaining SG pressure due to loss of the 
Atmospheric Dump Valves. 

 
B. Letdown flow is at a minimum. 

Atmospheric Dump Valves are controlling SG pressure. 
 
C. Letdown flow is isolated. 

Atmospheric Dump Valves are controlling SG pressure. 
 
D. Letdown flow is at a minimum. 

Main Steam Safety Valves are maintaining SG pressure due to loss of the 
Atmospheric Dump Valves. 
 

 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because Letdown is isolated, however, ADVs are controlling SG 

pressure using backup nitrogen. 
B. Incorrect. Plausible because the ADVs are controlling SG pressure using backup nitrogen, 

however, Letdown is isolated. 
C. Correct. Letdown is isolated; ADVs are controlling SG pressure using backup nitrogen. 
D. Incorrect. Plausible because MSSVs would maintain pressure if the ADVs did not function.
 
Technical Reference(s) SO23-13-5, Attachment 2 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55261 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 103 A3.01 
 Importance Rating 3.9   
 
Ability to monitor automatic operation of the containment system, including: Containment isolation 

Proposed Question: Common 28 
 
A Containment Isolation Actuation Signal has occurred. 
 
Which ONE (1) of the following sets of valve “CLOSE” indications could be used to 
make that determination? 
 
 
A. HV-9920, Containment Normal Cooling System Supply Isolation Valve. 

HV-9304, Containment Emergency Sump Outlet Isolation Valve. 
HV-8205, Steam Generator E-088 Main Steam Isolation Valve. 

 
B. HV-9823, Containment Mini-Purge Supply Isolation Valve. 

HV-5437, Nitrogen to Containment Isolation Valve. 
HV-6211, Non-Critical Loop Containment Isolation Valve. 

 
C. HV-9825, Containment Mini-Purge Exhaust Isolation Valve. 

HV-4714, Steam Generator E-088 AFW Containment Isolation Valve. 
HV-9971, Containment Normal Cooling System Return Isolation Valve. 

 
D. HV-9336, SDC to LPSI Pump Suction Containment Isolation Valve. 

HV-9205, Letdown Containment Isolation Valve. 
HV-5803, Containment Sump Radwaste Isolation Valve. 

 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible as 2 of 3 indications are correct, however, HV-9304 is normally closed 

and opens on a RAS signal. 
B. Correct.  
C. Incorrect. Plausible as 2 of 3 indications are correct, however, HV-4714 closes on a MSIS 

signal. 
D. Incorrect. Plausible as 2 of 3 indications are correct, however, HV-9336 does not receive 

a signal from any ESFAS related isolation. 
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Technical Reference(s) SO23-3-2.22, pages 71 and 72 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81447 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 9 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 001 A1.11 
 Importance Rating 3.7   
 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the CRDS 
controls including: Required primary system subcooling during shutdown; location of indication 

Proposed Question: Common 29 
 
Given the following conditions: 
 

• Unit 2 is shutting down from 100% power. 
• CEAs are being inserted for Axial Shape Index control. 
• Annunciator 56B45 - RCS SUBCOOLED MARGIN LO has just alarmed. 
• The Subcooled Margin Monitor (SCM) Display on CR-56 is not available. 

 
Which ONE (1) of the following would be used to determine the most conservative 
subcooled margin? 
 
 
A. Observe “HEAD” and verify SCM on the DLMS. 
 
B. Observe “CET” and verify SCM on the QSPDS. 
 
C. Observe “HEAD” and verify SCM on the QSPDS. 
 
D. Observe “CET” and verify SCM on the DLMS. 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because “HEAD” is a selection for SCM, however, the DLMS cannot 

be use to determine SCM. 
B. Correct. Given the initial at power conditions, the CETs would be used to determine the 

SCM. Because of the bypass flow from Tcold into the head region, the SCM for HEAD 
would read an SCM associated with Tave. 

C. Incorrect. Plausible because “HEAD” is a selection for SCM, however, using HEAD will 
not deliver the most limiting SCM. 

D. Incorrect. Plausible because “CET” is a selection for SCM, however, the DLMS cannot be 
use to determine SCM. 
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Technical Reference(s) SD-SO23-820, page 84 (Attach if not previously provided) 
 SO23-15-56.B-45  
 SO23-3-2.32, Attachment 1  
 Sat Margin Computer Printout  
 SD-SO23-360, page 45  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54394 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 015 K6.04 
 Importance Rating 3.1   
 
Knowledge of the effect of a loss or malfunction on the following will have on the NIS: Bistables and logic circuits 

Proposed Question: Common 30 
 
Which ONE (1) of the following inputs is used to enable the 55% Loss of Load bistable? 
 
 
A. Linear Power. 
 
B. Hydraulic oil pressure from the Main Turbine HP Stop Valves. 
 
C. Log Channel Power. 
 
D. Valve position indication of the Main Turbine HP Stop Valves. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. Refer to Figure 1 to see the interface between the NIS and loss of load bistable. 
B. Incorrect. Plausible because this signal generates the loss of load trip. 
C. Incorrect. Plausible because this signal comes from the safety channel, however, it is 

used for low power applications. 
D. Incorrect. Plausible because this is the valve used to generate the loss of load trip signal. 
 
Technical Reference(s) SD-SO23-470, Figure 1 (Attach if not previously provided) 
 SD-SO23-470, page 14  
 SD-SO23-710, page 19  
 SD-SO23-180, page 68  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56473 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
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Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 6, 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 017 K3.01 
 Importance Rating 3.5   
 
Knowledge of the effect that a loss or malfunction of the ITM system will have on the following: Natural circulation indications 

Proposed Question: Common 31 
 
Given the following conditions: 
 

• Representative Core Exit Thermocouple (REP CET) value is 560ºF. 
• A CET that was previously indicating 560ºF has an open circuit. 

 
Which ONE (1) of the following identifies the impact that the CET open circuit failure has 
on the REP CET value used for verification of Natural Circulation? 
 
The REP CET calculated value… 
 
 
A. does not change, the failed CET input is NOT used by QSPDS. 
 
B. indicates higher, the failed CET input is NOT used by QSPDS. 
 
C. indicates lower, the failed CET input is flagged but used by QSPDS. 
 
D. does not change, the failed CET input is flagged but used by QSPDS. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. The input is flagged as invalid and discarded. 
B. Incorrect. Plausible because an open could be construed as a maximum voltage. 
C. Incorrect. Plausible because an open will create a low CET temperature, however, the 

input is flagged as invalid and not used by QSPDS. 
D. Incorrect. Plausible because an open could be construed as a maximum voltage, 

however, it is flagged as invalid and not used by QSPDS. 
 
Technical Reference(s) SD-SO23-820, page 87 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54386 & 54394 (As available) 
 
Question Source: Bank #   
 Modified Bank # N75652 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
Given the following conditions: 
· Unit 2 operating at 100% full power 
· One Core Exit Thermocouple (CET) failed to 0ºF output 
What is the response of the Qualified Safety Parameter Display System (QSPDS), Representative CET 
(REPCET) reading to an input failing low? 
A. Does not change, input not used in calculation. 
B. Indicates lower, input used in calculation. 
C. Does not change, input used in calculation. 
D. Indicates lower, flagged as invalid 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 041 K3.04 
 Importance Rating 3.5   
 
Knowledge of the effect that a loss or malfunction of the SDS will have on the following: Reactor power 

Proposed Question: Common 32 
 
A loss of Non-1E Instrument Bus Q0612 has occurred on Unit 3 while at full power. The 
RO is directed to place the Steam Bypass Control System (SBCS) Master Controller in 
MANUAL per SO23-13-19, Loss of Non-1E Instrument Buses. 
 
Which ONE (1) of the following is the reason for placing the Steam Bypass Control 
System in MANUAL? 
 
 
A. Minimize load across 3VS612, Instrument Bus Transfer Switch, when taken to 

the EMERGENCY position. 
 
B. Prevent the SBCS Valves from inadvertently opening when Q0612 is 

reenergized. 
 
C. To avoid defeating the single failure design of the SBCS. 
 
D. Prevent a power excursion as the valve permissives are in MANUAL. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this action is taken to restore power to Q0612 from its 

emergency source. 
B. Correct. The Master Controller will “load” when power is restored and with the controller in 

AUTO the SBCS Valves will rapidly open with a resulting power excursion. 
C. Incorrect. Plausible because this statement is true when the valve permissives are in 

MANUAL and the Master Controller is in REMOTE, however, this is not the condition in 
this situation. 

D. Incorrect. Plausible because with the valve permissives in MANUAL the valves bypass the 
“permission” portion of the SBCS “permission before modulation” scheme, however, it is 
the re-energization of the SBCS that is the concern. 

 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 64 of 202  

 
Technical Reference(s) SO23-13-19, Step 1 (Attach if not previously provided) 
 SO23-3-2.18, Step 14.6  
 SO23-3-2.18, L & S 3.4  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56100 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 4, 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 029 A1.02 
 Importance Rating 3.4   
 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the 
Containment Purge System controls including: Radiation levels 

Proposed Question: Common 33 
 
Given the following conditions: 
 

• A Containment Purge is in progress. 
• RE-7865, Plant Vent Stack Radiation Monitor is aligned to the Purge Stack. 
• Radiography in the vicinity of RE-7807, Containment Airborne Radiation Monitor 

has placed it in alarm. 
 
Which ONE (1) of the following identifies the result of RE-7807 going into alarm? 
 
 
A. Initiates a Containment Purge Isolation Signal. 
 
B. Closes only the outside Containment Purge Isolation Valves. 
 
C. Secures Continuous Exhaust Fans A-310, A-311 and A-312. 
 
D. Closes only the inside Containment Purge Isolation Valves. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. RE-7807 will initiate a CPIS. 
B. Incorrect. Plausible because high radiation on RE-7865 will initiate these closures in its 

current alignment. 
C. Incorrect. Plausible because this action is associated with radioactive release, however, 

the valve is FV-7202, Waste Gas Release Valve which cannot open if these fans are 
secured. 

D. Incorrect. Plausible because high radiation on RE-7865 will initiate these closures in its 
current alignment, however, only the outside Containment Valves are affected. 

 
Technical Reference(s) SD-SO23-770, pages 8 & 44 (Attach if not previously provided) 
 SD-SO23-770, Figure 1  
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81639 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 9 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 035 K5.03 
 Importance Rating 2.8   
 
Knowledge of operational implications of the following concepts as the apply to the S/GS: Shrink and swell concept 

Proposed Question: Common 34 
 
Which ONE (1) of the following responses is expected immediately following the 
opening of a Steam Bypass Control Valve at 50% power? 
 
Steam Generator Narrow Range level… 
 
 
A. swells due to an increase in SG downcomer mass. 
 
B. shrinks due to lowering SG pressure. 
 
C. swells due to an increase in density of the SG liquid-vapor mixture. 
 
D. shrinks due to collapse of bubbles in the tube bundle region. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. SG level swells due to formation of bubbles in the tube bundle area and an 

increase in SG downcomer mass. 
B. Incorrect. Plausible because SG pressure will lower, however, this causes bubbles in the 

TBA and resultant swell. 
C. Incorrect. Plausible because SG level will swell, however, it is caused by a decrease in 

density of the SG liquid-vapor mixture. 
D. Incorrect. Plausible because there is a change in bubble formation in the tube bundle 

area, however, they increase due to lower SG pressure. 
 
Technical Reference(s) SD-SO23-250, page 86 (Attach if not previously provided) 
 Steam Tables  
 
Proposed references to be provided to applicants during examination: Steam Tables 
 
Learning Objective: 54724 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 5 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 045 K1.20 
 Importance Rating 3.4   
 
Knowledge of the physical connections and/or cause-effect relationships between the MT/G system and the following systems: 
Protection system 

Proposed Question: Common 35 
 
Which ONE (1) of the following is the setpoint of the overspeed trip on the Main 
Turbine? 
 
 
A. 1890 rpm 
 
B. 1926 rpm 
 
C. 1980 rpm 
 
D. 2034 rpm 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this represents the preemptive 105% setpoint used in the old 

Turbine Control System to secure steam to the LP Turbines. 
B. Correct. The electronic trip for overspeed is 1926 rpm. This answer is based on the new 

Digital Control System that was installed and the change to setpoints for the Main Turbine.
C. Incorrect. Plausible because this was the original 110% setpoint before Turbine Control 

System modifications were incorporated. 
D. Incorrect. Plausible because this is the speed at which the Turbine should be manually 

tripped if the overspeed trip fails to function per SO23-10-4. 
 
Technical Reference(s) SD-SO23-180, page 59 (Attach if not previously provided) 
 SO23-15-99A, 99A35  
 SO23-10-4, L & S 1.1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 83808 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 71 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 068 A2.02 
 Importance Rating 2.7   
Ability to (a) predict the impacts of the following malfunctions or operations on the Liquid Radwaste System; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: Lack of tank 
recirculation prior to release 

Proposed Question: Common 36 
 
Given the following conditions: 
 

• A liquid release of T-057, Radwaste Secondary Tank has been in progress for 
five (5) minutes using release valve 2/3HV-7641, Radwaste Discharge.  

• The release was automatically terminated due to high radiation as sensed by  
2/3 RE-7813, Radwaste Discharge Line Radiation Monitor. 

• Review of the Release Permit has identified an insufficient recirculation of T-057, 
Radwaste Secondary Tank prior to release. 

 
Which ONE (1) of the following actions should be taken to correct the situation? 
 
 
A. Perform a one (1) volume recirculation of T-057. 

Re-sample and finish releasing the tank per the current in use attachment. 
 
B. Perform a four (4) volume recirculation of T-057. 
 Complete the release attachment, re-sample and initiate a new attachment to 

finish releasing the tank. 
 
C. Perform a one (1) volume recirculation of T-057. 
 Complete the release attachment, re-sample and initiate a new attachment to 

finish releasing the tank. 
 
D. Perform a four (4) volume recirculation of T-057. 

Re-sample and finish releasing the tank per the current in use attachment. 
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Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because a one volume recirc is required, however, SO23-8-7 directs 

the use of a new attachment. 
B. Incorrect. Plausible because SO23-8-7 directs the use of a new attachment, however, 

only a one volume recirc is required. 
C. Correct. Per SO23-8-7, Attachment 1 and associated L&S, a one volume recirc is required 

and if a high radiation secures the release then perform actions as noted. 
D. Incorrect. Plausible because a recirc of the tank volume is required, however, a one 

volume recirc is required and SO23-8-7 directs the use of a new attachment. 
 
Technical Reference(s) SO23-8-7, L&S 2.5 (Attach if not previously provided) 
 SO23-8-7, Attachment 1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53393 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10, 13 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 072 A3.01 
 Importance Rating 2.9   
 
Ability to monitor automatic operation of the ARM system, including: Changes in ventilation alignment 

Proposed Question: Common 37 
 
Which ONE (1) of the following identifies the change in the Control Room ventilation 
alignment when a high radiation signal is received on 2/3RE-7824G1 & 2/3RE-7825G2, 
Control Room Intake Air Train A and B Radiation Monitors? 
 
 
A. 2/3 A-206 and 2/3 A-207, Emergency Ventilation Supply Fans are started. 

94% of the Control Room Complex air is recycled. 
2/3 E-335 and 2/3 E-336, Emergency Chiller Units are started. 

 
B. 2/3 A-206 and 2/3 A-207, Emergency Ventilation Supply Fans are secured. 

100% of the Control Room Complex air is recycled. 
2/3 E-335 and 2/3 E-336, Emergency Chiller Units are started 

 
C. 2/3 A-206 and 2/3 A-207, Emergency Ventilation Supply Fans are secured. 

94% of the Control Room Complex air is recycled. 
2/3 A-201 and 2/3 A-202, Control Room Complex Exhaust Fans are secured 

 
D. 2/3 A-206 and 2/3 A-207, Emergency Ventilation Supply Fans are started. 

100% of the Control Room Complex air is recycled. 
2/3 A-201 and 2/3 A-202, Control Room Complex Exhaust Fans are secured. 

 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. The Control Room monitors act as ARMs due to their unique “flying wing” design. 

This particular design acts like an Area Radiation Monitor vice a Process Radiation 
Monitor in that it does not use an isokinetic nozzle and draw off a sample to a unique 
sampling location via filters and pumps. 

B. Incorrect. Plausible because these actions are correct for a TGIS, but not a CRIS. 
C. Incorrect. Plausible because these actions are partially correct for a TGIS and a CRIS. 
D. Incorrect. Plausible because emergency fans are started and CR Complex Exhaust Fans 

are secured, however, recycled air setpoint is 94%. 
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Technical Reference(s) SD-SO23-690, page 19 (Attach if not previously provided) 
 SD-SO23-690, pages 82 & 86  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81367 & 81366 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7, 8 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 079 A4.01 
 Importance Rating 2.7   
 
Ability to manually operate and/or monitor in the control room: Cross-tie valves with IAS 

Proposed Question: Common 38 
 
Instrument air pressure has been steadily decreasing from 105 psig as read on CR-61 
2/3 PI-5344A. Pressure continues to decrease until it stabilizes at 86 psig. 
 
Which ONE (1) of the following actions occurred that caused pressure to stabilize?The 

LAG 1 Instrument Air Compressor started and is fully loaded. 
 
B. PCV-5354, Respiratory and Service Air cross-connect valve has opened. 
 
C. PCV-5458, Nitrogen Backup to Instrument Air supply valve has opened. 
 
D. The LEAD 1 Instrument Air Compressor started and is fully loaded. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this compressor is available and will automatically start at 98 

psig, however, the setpoint for full loading is ~94 psig. 
B. Correct. This valve opens at 88 psig and will attempt to maintain pressure >84 psig. 
C. Incorrect. Plausible because this valve is available and will automatically open, however, 

the setpoint for PCV-5458 is 83 psig. 
D. Incorrect. Plausible because this compressor is available and will automatically start at 

106 psig, however, the setpoint for full loading is ~102 psig. 
 
Technical Reference(s) SO23-13-5, page 9 (Attach if not previously provided) 
 SO23-1-1, Attachment 22  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55261 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 76 of 202  

 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 007 G2.4.50 
 Importance Rating 3.3   
 
Emergency Procedures / Plan Ability to verify system alarm setpoints and operate controls identified in the alarm response manual. 

Proposed Question: Common 39 
 
Given the following conditions: 
 

• Unit 2 is performing the SO23-12-7, Loss of Forced Circulation / Loss of Offsite 
Power following a loss of offsite power. 

• The following Annunciators alarm in the Control Room: 
o 63A33 - 2D2 125 VDC BUS TROUBLE 
o 63A43 - 2D2 CHARGER TROUBLE 

• The PEO has verified that 2D2 Battery Breaker is open. 
• DC Bus 2D2 indicates 129 VDC. 

 
Which ONE (1) of the following actions is required? 
 
 
A. Declare DC Bus 2D2 INOPERABLE due to low battery voltage. 
 
B. Perform one re-close attempt of the battery breaker (breaker remains open), and 

then leave the Y-002 Inverter in service. 
 
C. Verify proper operation of Y-002 Inverter in its current configuration. 
 
D. Check 2D2 for a battery ground and remove Y-002 Inverter from service if an 

Inverter DC side ground is identified. 
 
 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. Plausible because this is the Tech Spec minimum voltage. 
B. Incorrect. Plausible because one re-close attempt is the standard practice at SONGS. 
C. Incorrect. Plausible, however, a battery charger and inverter should not be in service with 

the battery breaker open. 
D. Correct. This action is required when a ground condition is confirmed with the ground LED 

light solidly illuminated. 
 
Technical Reference(s) SO23-6-33, Step 6.4 (Attach if not previously provided) 
 SO23-6-33, L & S 1.2  
 SO23-15-63.A43, Step 3.1 Caution  
 SO23-15-63.A33, Footnote  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 80606 & 80607 (As available) 
 
Question Source: Bank #   
 Modified Bank # N127271 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
Given the following conditions: 

• Unit 2 is performing the SO23-12-2, Reactor Trip Recovery following a loss of offsite power. 
• Annunciator 63A43 - 2D2 BATTERY BKR OPEN alarms in the Control Room. 
• The PEO has verified that 2D2 Battery Breaker is open. 
• DC Bus 2D2 indicates 129 VDC. 

Which ONE (1) of the following remedies is required? 
A. Attempt to re-close the battery breaker or remove the Y-002 Inverter from service. 
B. Perform one re-close attempt of the battery breaker (breaker remains open), and then leave the 

Y-002 Inverter in service. 
C. Verify proper operation of Y-002 Inverter in its current configuration. 
D. Check 2D2 for a battery ground and remove Y-002 Inverter from service if the ground LED light is 

extinguished. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 008 AA2.26 
 Importance Rating 3.1   
 
Ability to determine and interpret the following as they apply to the Pressurizer Vapor Space Accident: Probable PZR steam space 
leakage paths other than PORV or code safety 

Proposed Question: Common 40 
 
Given the following conditions: 
 

• Pressurizer pressure is slowly lowering. 
• Pressurizer level is slowly rising. 
• Containment humidity is slowly rising. 
• Pressurizer vapor space temperature is slowly lowering. 
• Subcooled Margin is slowly lowering. 
• No automatic actions have occurred. 

 
Which ONE (1) of the following is the reason for the conditions listed? 
 
A Pressurizer… 
 
 
A. safety valve has minor seat leakage. 
 
B. Spray valve is open. 
 
C. level condensing pot is leaking. 
 
D. heater weld is leaking. 
 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because all the conditions lead to this problem except Containment 

humidity is rising, this would not be a symptom. 
B. Incorrect. Plausible because all the conditions lead to this problem except Containment 

humidity is rising, this would not be a symptom. 
C. Correct. A leak from the condensing pot would cause level to rise due to reference leg 

flashing. 
D. Incorrect. Plausible because Containment humidity is rising, however, PZR level would be 

lowering. 
 
Technical Reference(s) SD-SO23-360, Figure III-1 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 94467 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 3, 5 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 009 EK3.07 
 Importance Rating 3.3   
 
Knowledge of the reasons for the following responses as the apply to the small break LOCA: Increasing indication on CCWS 
process monitor: indicates in-leakage of radioactive liquids 

Proposed Question: Common 41 
 
Given the following conditions: 
 

• A small break LOCA is in progress on Unit 3 in MODE 1. 
• Both Trains of CCW are in service. 

 
Due to equipment malfunctions the following alignment occurs: 
 

• The CCW Letdown Heat Exchanger is aligned to Train A. 
• The CCW Non-Critical Loop is aligned to Train B. 
• RE-7819, CCW Process Radiation Monitor goes into alarm. 

 
Which ONE (1) of the following is the location of the leak? 
 
 
A. Letdown Heat Exchanger. 
 
B. RCS Hot Leg Sample Cooler. 
 
C. Shutdown Cooling Heat Exchanger. 
 
D. RCP Seal Cooler. 
 
 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. Plausible because the LD HX is cooled by CCW, however, in the current 

alignment a LD to CCW leak would not be detected because RE-7819 is supplied from a 
flow venturi on the NCL. 

B. Incorrect. Plausible because this could be the source of the leak, however, this 
component is cooled by chill water. 

C. Incorrect. Plausible because the SDC HX is cooled by CCW, however, in the current 
alignment CCW pressure is higher than SDC pressure. 

D. Correct. Given the current CCW Train alignment, this is the source. 
 
Technical Reference(s) SD-SO23-400, Figures 2A & 4 (Attach if not previously provided) 
 SD-SO23-400, page 25  
 SD-SO23-420, Figure 1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54381 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 7, 11 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 011 EK2.02 
 Importance Rating 2.6   
 
Knowledge of the interrelations between the and the following Large Break LOCA: Pumps 

Proposed Question: Common 42 
 
Given the following Unit 2 conditions: 
 

• SIAS actuated due to a LOCA. 
• Both HPSI Pumps are tripped. 
• RCS pressure is 450 psia. 
• RCS temperature is 430°F. 
• Containment pressure is 2.5 psig. 
• All other equipment is running per design. 
• The crew is performing actions of SO23-12-1, Standard Post Trip Actions. 

 
Which ONE (1) of the following describes the required action and associated reason 
regarding operation of the RCPs? 
 
 
A. Stop two RCPs and leave two RCPs running to provide forced cooling flow of the 

RCS. 
 
B. Stop two RCPs and leave two RCPs running to minimize fluid mass loss out of 

the break. 
 
C. Stop all RCPs to prevent phase separation of RCS liquid. 
 
D. Stop all RCPs due to loss of Net Positive Suction Head. 
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Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because HPSI Pumps are secured, however, RCP NPSH is lost. 
B. Incorrect. Plausible because the Trip 2/Leave 2 criteria when <1430 psia is based on 

minimizing inventory loss, however, this condition applies to SBLOCAs not a LBLOCA. 
C. Incorrect. Plausible because phase separation may occur in SBLOCAs after RCPs are 

tripped, leading to core uncovery. 
D. Correct. RCPs are tripped due to a loss of NPSH. 
 
Technical Reference(s) SO23-12-1, Step 6 RNO (Attach if not previously provided) 
 SO23-12-1, Attachment 3  
 
Proposed references to be provided to applicants during exam: SO23-12-1, Attachment 3 
 
Learning Objective: 56252 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 015 AK3.03 
 Importance Rating 3.7   
 
Knowledge of the reasons for the following responses as they apply to the Reactor Coolant Pump Malfunctions (Loss of RC Flow) : 
Sequence of events for manually tripping reactor and RCP as a result of an RCP malfunction 

Proposed Question: Common 43 
 
Given the following conditions for Reactor Coolant Pump (RCP) P-004: 
 

• Lower Seal pressure is 2235 psia. 
• Middle and Upper Seal pressures are oscillating between 75 and 2235 psia. 
• Vapor Seal Cavity pressure is 75 psia. 
• Controlled Bleed-Off flow is lost.  

 
Which ONE (1) of the following is the required action and reason for the given set of 
conditions? 
 
 
A. Immediately trip the Reactor. 

When CEAs have been inserted for 5 seconds, trip RCP P-004 to prevent 
exceeding DNBR. 

 
B. Initiate a plant shutdown. 

Trip the Reactor and trip RCP P-004 to preserve the Vapor Seal and prevent a 
small break LOCA. 

 
C. Immediately trip the Reactor. 

After 5 seconds trip RCP P-004 to prevent exceeding local power density (LPD) 
setpoints. 

 
D. Initiate a plant shutdown.  

When the Reactor is tripped and CEAs have been inserted for 5 seconds, trip 
RCP P-004 to prevent exceeding local power density (LPD) setpoints. 
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Proposed Answer: A 

Explanation (Optional): 
A. Correct. This is the required action and reason for the given conditions. 
B. Incorrect. Plausible because a trip is required, however, procedure requires waiting 5 

seconds after the CEAs are inserted and trip should occur immediately. 
C. Incorrect. Plausible because if not for the reason, this action would be correct. 
D. Incorrect. Plausible because if not for the CBO flow problem and reason, this action would 

be correct. 
 
Technical Reference(s) SO23-13-6, Step 2 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55452 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 3, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 022 AK3.04 
 Importance Rating 3.2   
 
Knowledge of the reasons for the following responses as they apply to Loss of Reactor Coolant Makeup: Isolating letdown 

Proposed Question: Common 44 
 
With the Unit at 100% power, which ONE (1) of the following would cause a loss of 
Letdown flow? 
 
 
A. LV-0227A, Volume Control Tank Inlet Valve fails to RADWASTE position. 
 
B. E-063, Regen Heat Exchanger outlet temperature of 450ºF 
 
C. E-062, Letdown Heat Exchanger outlet temperature of 150ºF. 
 
D. 80 GPM Letdown flow with only one Charging Pump running. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because when LV-0227A aligns to Radwaste the VCT level will drop, 

however, when level reaches 6% in the VCT the RWST to Charging Valve will open and 
restore Charging flow. 

B. Correct. TV-0221 and TV-9267 both close when the Regen HX outlet temp reaches 
428ºF. 

C. Incorrect. Plausible because this valve closes when the Letdown Regenerative Heat 
Exchanger when temperature exceeds 140ºF Letdown flow is diverted from the Letdown 
Ion Exchangers, however, Letdown flow is not disturbed. 

D. Incorrect. Plausible because the difference between Charging and Letdown could initiate 
a Regen HX outlet high temp, however, plant design dictates that max Letdown and min 
Charging will not cause Letdown to isolate. 

 
Technical Reference(s) SD-SO23-390, page 11 (Attach if not previously provided) 
 SD-SO23-390, pages 53 & 173  
 SD-SO23-390, Figure 1  
 
Proposed references to be provided to applicants during examination: NONE 
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Learning Objective: 53388 (As available) 
 
Question Source: Bank #   
 Modified Bank # N56704 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
Unit 3 is operating in a normal full power alignment. 
What could result in a loss of Letdown flow? 
A. Volume Control Tank Outlet Valve (LV -0227B) fails closed. 
B. Temperature of 150°F leaving the Letdown Heat Exchanger. 
C. Loss of instrument air to the Boronometer Flow Control Valve (FV-0203). 
D. 80 gpm Letdown flow with only one Charging Pump running. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 025 AA1.01 
 Importance Rating 3.6   
 
Ability to operate and / or monitor the following as they apply to the Loss of Residual Heat Removal System: RCS/RHRS Cooldown 
Rate 

Proposed Question: Common 45 
 
Given the following conditions: 
 

• Unit 2 was cooling down to MODE 5 with Train A Shutdown Cooling (SDC) in 
service. 

• RCS cooldown rate was 20ºF per hour when a loss of Train A SDC Pump 
occurred. 

• RCS temperature is 300ºF. 
• When the Train B SDC Pump was started the cooldown rate rose to 50ºF per 

hour. 
 

Which ONE (1) of the following describes the actions necessary to continue with the 
RCS cooldown per SO23-13-15, Loss of Shutdown Cooling? 
 
 

A. Throttle closed the SDC HX Bypass Flow Control Valve to establish a minimum 
flowrate of 2750 gpm. 
Throttle closed the SDC Heat Exchanger Outlet Valve to establish the required 
cooldown rate. 

 

B. Throttle open the SDC HX Bypass Flow Control Valve to establish a minimum 
flowrate of 2500 gpm. 
Throttle closed the SDC Heat Exchanger Outlet Valve to establish the required 
cooldown rate. 

 

C. Throttle closed the SDC HX Bypass Flow Control Valve to establish a minimum 
flowrate of 2750 gpm. 
Throttle open the SDC Heat Exchanger Outlet Valve to establish the required 
cooldown rate. 

 

D. Throttle open the SDC HX Bypass Flow Control Valve to establish a minimum 
flowrate of 2500 gpm. 
Throttle open the SDC Heat Exchanger Outlet Valve to establish the required 
cooldown rate. 
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Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Partially correct as throttling closed the HX outlet valve will control the cooldown 

rate; however, the bypass valve would be opened. 
B. Correct. The bypass valve must be throttled open to establish minimum flow and the HX 

closed to control the cooldown rate. 
C. Incorrect. Partially correct for minimum flowrate, however, the bypass valve would be 

opened and the HX outlet valve closed. 
D. Incorrect. Partially correct as throttling open the bypass valve will control the cooldown 

rate, however, the bypass valve would be opened. 
 
Technical Reference(s) SO23-13-15, Steps 5 & 6 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55323 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5, 10 
   
 
Comments: 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 91 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 026 G2.1.2 
 Importance Rating 3.0   
 
Conduct of Operations: Knowledge of operator responsibilities during all modes of plant operation for loss of CCW. 

Proposed Question: Common 46 
 
Given the following plant conditions: 
 

• Unit 2 is in MODE 5 on Shutdown Cooling (SDC). 
• A total loss of Component Cooling Water (CCW) occurs on Unit 2. 

 
Which ONE (1) of the following actions is required to restore cooling to Unit 2 Reactor 
Coolant System? 
 
 
A. Allow the RCS to heatup and use the Steam Generators for heat removal. 
 
B. Cross connect CCW through the Instrument Air System. 
 
C. Cross connect CCW through the Radwaste System Supply and Return Headers. 
 
D. Align the fire main to the SDC Heat Exchangers. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because this action is an alternative form of cooling for a loss of SDC 

but not a loss of CCW. 
B. Incorrect. Plausible because there is a cross connect, however, the system is TPCW not 

CCW. 
C. Correct. This is the action outlined in SO23-13-7 when the Unit is in MODE 5 or 6. 
D. Incorrect. Plausible because fire main can be used throughout the plant, however, there 

are no provisions for the SDC HX. 
 
Technical Reference(s) SO23-13-7, Attachment 4 (Attach if not previously provided) 
 SD-SO23-400, Figure 1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55542 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 027 AA1.04 
 Importance Rating 3.9   
 
Ability to operate and / or monitor the following as they apply to the Pressurizer Pressure Control Malfunctions: Pressure recovery, 
using emergency-only heaters 

Proposed Question: Common 47 
 
Given the following conditions: 
 

• Pressurizer Pressure Channel Y is in service. 
• Pressurizer Pressure indication PT-0100Y has failed high. 
• HS-0100A, Pressurizer Pressure Channel Selector is in the Channel Y position. 
• An inadvertent SIAS has occurred. 
• Pressurizer Pressure is 2150 psia and slowly lowering. 

 
Which ONE (1) of the following is required to restore operation of the 1E Pressurizer 
heaters? 
 
 
A. Transfer PZR Pressure Control to Channel X. 

Restore 1E PZR Heaters by going to OVERRIDE, then OFF, then AUTO. 
 
B. Reset the SIAS signal. 

Restore 1E PZR Heaters by going to OFF, then ON, then AUTO. 
 
C. Transfer PZR Pressure Control to Channel X. 

Restore 1E PZR Heaters by going to OFF, then ON, then AUTO. 
 
D. Reset the SIAS signal. 

Restore 1E PZR Heaters by going to OVERRIDE, then OFF, then AUTO. 
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Proposed Answer: A 

Explanation (Optional): 
A. Correct. This is the desired action to restore the 1E PZR heaters in their current 

configuration. 
B. Incorrect. Plausible because resetting the SIAS would remove the SIAS trip signal, 

however, leaving Channel Y in service continues to send a trip signal to the heaters. 
C. Incorrect. Plausible because this is the desired action to restore the Non-1E PZR heaters, 

however, with SIAS present heaters must be overridden. 
D. Incorrect. Plausible because had the Non-1E heaters not tripped this would place them in 

operation. Plausible because resetting the SIAS would remove the SIAS trip signal, 
however, leaving Channel Y in service continues to send a trip signal to the heaters. 

 
Technical Reference(s) SD-SO23-360, page 98 (Attach if not previously provided) 
 SO23-13-27, Attachment 1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55220 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 038 G2.4.6 
 Importance Rating 3.1   
 
Emergency Procedures / Plan Knowledge symptom based EOP mitigation strategies. 

Proposed Question: Common 48 
 
Which ONE (1) of the following describes the conditions necessary to perform an 
asymmetric Steam Generator natural circulation cooldown following a Steam Generator 
Tube Rupture? 
 
 
A. Limit the cooldown rate of the steaming SG. 

Maintain a stable non-divergent ΔT between RCS loops. 
 
B. Maximize the cooldown rate of the steaming SG. 

Maintain a stable divergent ΔT between RCS loops. 
 
C. Limit the cooldown rate of the steaming SG. 

Maintain a stable divergent ΔT between RCS loops. 
 
D. Maximize the cooldown rate of the steaming SG. 

Maintain a stable non-divergent ΔT between RCS loops. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. Plausible because you are maximizing the cooldown rate of the steaming SG, 

however, a divergent ΔT will cause natural circulation to cease in the non-steaming loop. 
C. Incorrect. Plausible because cooldown conditions for the steaming SG is correct, 

however, a divergent ΔT will cause natural circulation to cease in the non-steaming loop. 
D. Incorrect. Plausible because you are maximizing the cooldown rate from the steaming SG, 

however, this would not act to maintain a non-divergent ΔT. 
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Technical Reference(s) SO23-14-11, pages 80 & 81 (Attach if not previously provided) 
 SO23-12-11, page 92  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55339 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 055 G2.1.32 
 Importance Rating 3.4   
 
Conduct of Operations: Ability to explain and apply all system limits and precautions. 

Proposed Question: Common 49 
 
Given the following conditions: 
 

• A Station Blackout is in progress on both Units. 
• SO23-12-11, EOI Supporting Attachments, Attachment 9, Control Building 

Ventilation Emergency Actions must be performed. 
 
Which ONE (1) of the following is the time associated with performing Attachment 9 and 
the reason for this action? 
 
Open the Control Room cabinet doors within… 
 
 
A. 15 minutes of loss of Control Room Ventilation to prevent spurious actuation of 

relays. 
 
B. 30 minutes of loss of Control Room Ventilation to prevent damage to equipment 

due to overheating. 
 
C. 45 minutes of loss of Control Room Ventilation to prevent spurious actuation of 

relays. 
 
D. 60 minutes of loss of Control Room Ventilation to prevent damage to equipment 

due to overheating. 
 
 
Proposed Answer: B 
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Explanation (Optional): 
A. Incorrect. Plausible because this time is associated with establishing natural circulation 

following trip of RCPs during a Station Blackout. 
B. Correct. This is the guidance outlined in the Caution of Attachment 9. 
C. Incorrect. Plausible because this is the time associated with reducing Battery D5 loads. 
D. Incorrect. Plausible because this is the time associated with restoring emergency chillers 

and emergency HVAC. 
 
Technical Reference(s) SO23-12-11, Attachment 9 (Attach if not previously provided) 
 SO23-12-8, page 24  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55268 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 056 AK3.02 
 Importance Rating 4.4   
 
Knowledge of the reasons for the following responses as they apply to the Loss of Offsite Power: Actions contained in EOP for loss 
of offsite power 

Proposed Question: Common 50 
 
Given the following conditions: 
 

• Unit 2 is at 100% when a Loss of Offsite Power occurs. 
• 4160 Volt Buses 2A03 and 2A07 become de-energized. 
• The Main Steam Isolation Valves and Steam Generator Blowdown Valves must 

be closed. 
• EFAS-1 and EFAS-2 have actuated. 

 
Which ONE (1) of the following states the reason for closing these valves manually vice 
initiating a Main Steam Isolation Signal? 
 
 
A. Auxiliary Feedwater flow would be interrupted when SG levels went below 21%. 
 
B. Steam Generator Blowdown Valves could not be re-opened. 
 
C. Main Feedwater flow would be interrupted until it is overridden. 
 
D. Atmospheric Dump Valves would be isolated until they are overridden. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because AFW flow would be interrupted if level was above 26%. 
B. Incorrect. Plausible because the valves are closed by an MSIS, however, they can be 

overridden. 
C. Incorrect. Plausible because this condition is identified in the bases, however, given the 

status of 2A03 and 2A07 Main Feedwater would not be in service. 
D. Correct. It is more desirable to isolate manually then to have all valves go closed because 

the MSIS will eventually be reset later in the procedure. 
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Technical Reference(s) SO23-12-7, Step 4 Note (Attach if not previously provided) 
 SO23-14-7, Step 4 Note  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53005 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 057 AA2.03 
 Importance Rating 3.7   
 
Ability to determine and interpret the following as they apply to the Loss of Vital AC Instrument Bus: RPS panel alarm annunciators 
and trip indicators 

Proposed Question: Common 51 
 
Given the following conditions: 
 

• Unit 3 is at 100% power 
• The following Annunciators are in alarm: 

• 56A02 - LOG POWER LEVEL HI CHANNEL TRIP 
• 56A03 - LOCAL POWER DENSITY HI CHANNEL TRIP 
• 56A04 - DNBR LO CHANNEL TRIP 

• Pressurizer pressure is aligned to Channel Y and is 2235 psia and steady. 
• Pressurizer level is aligned to Channel Y and is 53% and steady. 
• Reactor Trip Path 3 and 4 lights are extinguished. 
• Plant Protection System bistables on Channels A and C ROMs are not tripped. 

 
Which ONE (1) of the following Vital AC Buses has been lost? 
 
 
A. Vital Bus 1. 
 
B. Vital Bus 2. 
 
C. Vital Bus 3. 
 
D. Vital Bus 4. 
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Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because Reactor Trip Paths 1 & 2 are actuated, however, in this 

condition the lights are extinguished, not illuminated. Also, neither channel of PZR level 
and pressure were affected. 

B. Incorrect. Plausible because the Channel A & C ROMs are not tripped, however, a loss of 
VB #2 removes all trip path indication from the Control Room. Also, neither channel of 
PZR level and pressure were affected. 

C. Incorrect. Plausible because PZR level and pressure were not affected and trip paths 1 & 
2 are lit, however, in this condition, PPS B & D ROMs are not tripped. 

D. Correct. Given the trip path and PPS ROM indications, VB #4 was lost. 
 
Technical Reference(s) SO23-13-18, Attachment 4 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55180 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 058 G2.4.6 
 Importance Rating 3.1   
 
Emergency Procedures / Plan Knowledge symptom based EOP mitigation strategies. 

Proposed Question: Common 52 
 
Given the following conditions: 
 

• Unit 2 is in MODE 3 and the following alarms have been received: 
• 63A32 - 2D1 125 VDC BUS TROUBLE 
• 63A52 - 2D1 CHARGER TROUBLE 

• It was determined that the 2D1 Battery Charger has malfunctioned. 
 
Which ONE (1) of the following actions is required to maintain power to the DC bus? 
 
 
A. Open the 2D1 Battery Breaker and cross-tie DC Bus 2 with DC Bus 1. 
 
B. Minimize DC loads and place the Spare Battery in service. 
 
C. Minimize DC loads and place the Spare Battery Charger in service. 
 
D. Open the 2D1 Battery Breaker and cross-tie DC Bus 3 with DC Bus 1. 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible as this action would be allowed during a Station Blackout or in 

MODES 5 or 6, however, DC Bus 2 must be cross connected with DC Bus 4. 
B. Incorrect. Plausible as this action is possible, however, this does not resolve the issue 

with charger trouble alarms. 
C. Correct. This action is performed per SO23-6-15. 
D. Incorrect. Plausible as this action would be allowed in MODES 5 or 6, however, not in 

MODES 1-4. 
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Technical Reference(s) SO23-15-63.A, 63A52 (Attach if not previously provided) 
 SD-SO23-140, page 21  
 SO23-6-15, Step 6.1  
 SO23-6-15, Attachment 6  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 80606 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 8, 10 
   
 
Comments: 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 105 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 062 AK3.03 
 Importance Rating 4.0   
 
Knowledge of the reasons for the following responses as they apply to the Loss of Nuclear Service Water Guidance actions 
contained in EOP for Loss of nuclear service water 

Proposed Question: Common 53 
 
SO23-13-7, Loss of CCW/SWC contains guidance to start the affected train CCW Pump 
prior to the SWC Pump start while recovering from the loss of a SWC Pump. 
 
Which ONE (1) of the following is the reason for this action? 
 
 
A. Ensures the CCW radiation monitor is in service in the event of CCW leakage 

into SWC. 
 
B. Prevent thermal shock of the CCW Heat Exchanger. 
 
C. CCW System provides cooling for the CCW Pump seal. 
 
D. Prevent saltwater from entering the CCW System in the event of a tube leak. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible when referring to the Letdown HX and the Non-Critical Loop. 
B. Incorrect. Plausible because thermal shock is a concern. 
C. Incorrect. Plausible since cooling/sealing water is provided to the CCW Pump from CCW. 
D. Correct. This is the guidance contained in SO23-13-7. 
 
Technical Reference(s) SO23-13-7, Attachment 12 (Attach if not previously provided) 
 SO23-2-8, L & S 1.4  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55542 (As available) 
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Question Source: Bank #   
 Modified Bank # N56529 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
Operating Instruction S023-2-8, Saltwater Cooling System Operation, cautions against running a 
Saltwater Cooling (SWC) Pump without its associated Component Cooling Water loop pressurized. 
What is the reason for this caution? 
A. Prevent saltwater from entering the CCW system in the event of a tube leak. 
B. Prevent thermal shock of the CCW heat exchanger. 
C. CCW system provides cooling for the SWC pump motor. 
D. Ensures the CCW radiation monitor is in service in the event of CCW leakage into the 
SWC system. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 029 EK1.03 
 Importance Rating 3.6   
 
Knowledge of the operational implications of the following concepts as they apply to the ATWS: Boron effects on reactivity 

Proposed Question: Common 54 
 
Given the following conditions: 
 

• Power level is 25%. 
• Pressurizer pressure is rising. 
• An ATWS is in progress. 
• All attempts to trip the Reactor have failed. 
• Emergency Boration is being initiated. 
• The BAMU Pumps will NOT start. 

 
Which ONE (1) of the following sources of boron will have the greatest impact on core 
reactivity and why? 
 
 
A. BAMU Tanks because of the higher flowrate. 
 
B. BAMU Tanks because of the higher boron concentration. 
 
C. RWST because of the higher head of the RWST Tank. 
 
D. RWST because of the closer connection to the Charging Pump suction. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because BAMU Tanks are closer to the Charging Pumps, however, 

flow is limited by the positive displacement Charging Pumps. 
B. Correct. 
C. Incorrect. Plausible because the top of the tank is at a higher level than the BAMU Tanks, 

however, flow is limited by the positive displacement Charging Pumps. 
D. Incorrect. Plausible because RWST connection is at the Charging Pump suction but the 

BAMU is also (physically different connection). 
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Technical Reference(s) SD-SO23-390, page 100  (Attach if not previously provided) 
 LCS Figure 3.1.104-1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52658 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 109 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # E05 EK2.2 
 Importance Rating 3.7   
 
Knowledge of the interrelations between the (Excess Steam Demand) and the following: Facility's heat removal systems, including 
primary coolant, emergency coolant, the decay heat removal systems, and relations between the proper operation of these systems 
to the operation of the facility. 

Proposed Question: Common 55 
 
Given the following conditions: 
 

• Steam Generator (SG) E-089 Excess Steam Demand Event (ESDE) has 
occurred inside Containment. 

• SG E-089 wide range level is 0% (dryout). 
• SG E-088 narrow range level is 34%. 
• EFAS-2 was actuated post-trip while EFAS-1 was not. 
• The crew is preparing to reset ESFAS Functions per SO23-12-5, ESDE. 

 
Based on the Caution for resetting a Main Steam Isolation Signal, what actions should 
be taken and why? 
 
 
A. MSIS can be reset. Limit the flowrate to SG E-088 to avoid collapsing the feed 

ring. 
 
B. MSIS should not be reset. AFW flow may initiate to SG E-089 and result in a 

Steam Generator tube rupture. 
 
C. MSIS can be reset. Limit the flowrate to SG E-088 to avoid Pressurized Thermal 

Shock concerns. 
 
D. MSIS should not be reset. AFW flow may initiate to SG E-089 and collapse the 

feed ring. 
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Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because MSIS could be reset if both EFAS 1 & 2 had actuated, 

however, both SGs are not >21%. The reason is correct because SG level is <40%, the 
point at which feed ring collapse is a concern. 

B. Correct. Because EFAS-1 was not actuated AFW flow could initiate and result in a SGTR. 
C. Incorrect. Plausible because PTS is a concern, however, it should have been addressed 

by this point in the procedure. 
D. Incorrect. Plausible because the MSIS status is correct, however, the reason is not. 
 
Technical Reference(s) SO23-14-5, Step 18d (Attach if not previously provided) 
 SO23-12-5, Step 18d  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54790 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # E06 EA1.1 
 Importance Rating 4.0   
 
Ability to operate and / or monitor the following as they apply to the (Loss of Feedwater) Components, and functions of control and 
safety systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features. 

Proposed Question: Common 56 
 
Given the following conditions: 
 

• Unit 2 is recovering from a loss of feedwater. 
• Plant temperature is stable at 545ºF. 
• Main Feedwater will be used to feed the Steam Generators. 
• There is no Main Feedwater Pump running at this time. 

 
Which ONE (1) of the following identifies the actions required to start a Main Feedwater 
Pump? 
 
 
A. Ensure the Motor Speed Controller (MSC) and Electric Automatic Positioner 

(EAP) are at the low speed stop. 
Reset the MFWPT and verify the MFWPT HP and LP Stop Valves are open. 

 
B. Ensure the Motor Speed Controller (MSC) and Electric Automatic Positioner 

(EAP) are at the high speed stop. 
Reset the MFWPT and verify the MFWPT HP and LP Stop Valves are closed. 

 
C. Ensure the Motor Speed Controller (MSC) and Electric Automatic Positioner 

(EAP) are at the high speed stop. 
Reset the MFWPT and verify the MFWPT HP and LP Stop Valves are open. 

 
D. Ensure the Motor Speed Controller (MSC) and Electric Automatic Positioner 

(EAP) are at the low speed stop. 
Reset the MFWPT and verify the MFWPT HP and LP Stop Valves are closed. 

 
 
Proposed Answer: A 
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Explanation (Optional): 
A. Correct. These are the required actions per SO23-12-6. 
B. Incorrect. Plausible because these actions must be performed, however, the EAP/MSC 

must be at the low speed stop and the HP/LP Stop Valves will be open, the HP/LP 
Governor Valves will be closed. 

C. Incorrect. Plausible because the HP/LP Stop Valves will be open, however, the EAP/MSC 
must be at the low speed stop. 

D. Incorrect. Plausible because the EAP/MSC must be at the low speed stop, however, the 
HP/LP Stop Valves will be open; the HP/LP Governor Valves will be closed. 

 
Technical Reference(s) SO23-12-6, Step 9h (Attach if not previously provided) 
 SO23-2-1, Attachment 1  
 
Proposed references to be provided to applicants during examination:  
 
Learning Objective: 53911 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 7, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 001 AA1.05 
 Importance Rating 4.3   
 
Ability to operate and/or monitor the following as applied to a Continuous Rod Withdrawal: Reactor trip switches 

Proposed Question: Common 57 
 
Given the following conditions: 
 

• Unit 2 is at 65% power. 
• A power ascension is in progress. 
• The RO is withdrawing Group 6 CEAs when a CEDMCS malfunction causes 

continuous withdrawal of Group 6 CEAs. 
 
Assuming no other operator actions are taken (no manipulations of any controls / 
systems), which ONE (1) of the following actions is required? 
 
 
A. Place the CEDMCS Selector Switch in OFF. 

If CEA withdrawal continues, reposition the Bank Selector Switch to any other 
CEA Group than Group 6. 

 
B. Depress Reactor Trip Switches 2HS-9132-1 through 2HS-9132-4 to open all 

Reactor Trip Breakers. 
If Reactor fails to trip, open MG Set Output Breakers by deenergizing Load 
Centers 2B16 and 2B17. 

 
C. Place the CEDMCS Selector Switch in OFF. 

If CEA withdrawal continues, depress Reactor Trip Switches 2HS-9132-1 through 
2HS-9132-4 to open all Reactor Trip Breakers. 

 
D. Depress Reactor Trip Switches 2HS-9132-1 through 2HS-9132-4 to open all 

Reactor Trip Breakers. 
If Reactor fails to trip, open MG Set Output Breakers by deenergizing Load 
Centers 2B14 and 2B15. 
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Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because this action could stop the rod withdrawal, however, there is 

no confirming indication that the withdrawal has stopped. 
B. Incorrect. Plausible because the Reactor trip breakers will open, however, if Reactor failed 

to trip only one MG Set Breaker would open. 
C. Correct. This is the correct action based on the annunciator and the EOI. 
D. Incorrect. Plausible because the Reactor will trip, however, if Reactor failed to trip only 

one MG Set Breaker would open. 
 
Technical Reference(s) SO23-12-1, Step 2 (Attach if not previously provided) 
 SO23-3-2.19, Section 6.11  
 SD-SO23-510, Figure 13  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56252 & 81786 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 6, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 024 AK2.03 
 Importance Rating 2.6   
 
Knowledge of the interrelations between the Emergency Boration and the following: Controllers and positioners 

Proposed Question: Common 58 
 
Given the following conditions: 
 

• An ATWS has occurred at 90% power. 
• The feeder breaker to Bus B04 has opened. 
• An emergency boration is started in accordance with SO23-13-11, Emergency 

Boration of the RCS/Inadvertent Dilution or Boration. 
• SIAS has NOT actuated.  

 
Which ONE (1) of the following is the reason for the listed valve position during an 
emergency boration? 
 
 
A. LV-0227B, VCT Outlet Valve is in MANUAL and CLOSED to prevent  

VCT pressure from stopping gravity feed flow. 
 
B. LV-0227B, VCT Outlet Valve is in MANUAL and CLOSED to allow the  

BAMU Pump head to reach the Charging Pump suction. 
 
C. FV-9253, Blended Makeup to VCT Isolation Valve is in MANUAL and CLOSED 

to prevent bypass flow from the blend tee to the VCT. 
 
D. FV-9253, Blended Makeup to VCT Isolation Valve is in MANUAL and CLOSED 

to allow borated water to flow from the RWST when BAMU tanks empty. 
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Proposed Answer: A 

Explanation (Optional): 
A. Correct. With B04 unavailable, the flowpath is via gravity feed. 
B. Incorrect. Plausible as this is the correct valve position, however, with Bus 2B04 (via MCC 

BY) power lost the BAMU Pumps are not available. 
C. Incorrect. Plausible as this is the correct valve position, however, once the gravity feed 

path is chosen this valve position is inconsequential. 
D. Incorrect. Plausible as this is the correct valve position and it is true that when the BAMU 

Tanks empty the RWST will be aligned, however, once the gravity feed path is chosen this 
valve position is inconsequential. 

 
Technical Reference(s) SO23-13-11, Step 2d (Attach if not previously provided) 
 SD-SO23-390, page 124  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55510 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 6, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 028 AK1.01 
 Importance Rating 2.8   
 
Knowledge of the operational implications of the following concepts as they apply to the pressurizer level control system 
malfunctions : Pressurizer reference leg abnormalities 

Proposed Question: Common 59 
 
Given the following conditions: 
 

• Pressurizer Level Channel X is in service. 
• A leak develops on the Pressurizer Channel X reference leg. 

 
Which ONE (1) of the following identifies the difference between indicated and actual 
Pressurizer level? 
 
 
A. Indicated level rises;  Actual level lowers. 
 
B. Indicated level rises;  Actual level rises. 
 
C. Indicated level lowers;  Actual level lowers. 
 
D. Indicated level lowers;  Actual level rises. 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. As the reference leg empties the indicated Pressurizer level will rise, the Level 

Control System will respond to this malfunction by opening the Letdown Control Valves. 
B. Incorrect. Plausible because indicated level will rise, however, the Letdown Control Valves 

open rather than close. 
C. Incorrect. Plausible because of misconception of effects of reference leg level to indicated 

level. 
D. Incorrect. Plausible because of misconception of effects of reference leg level to indicated 

level. 
 
Technical Reference(s) OFD122, Chapter 2, page 18 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55219 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5, 7 
   
 
Comments: 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 119 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 036 AA2.01 
 Importance Rating 3.2   
 
Ability to determine and interpret the following as they apply to the Fuel Handling Incidents: ARM system indications 

Proposed Question: Common 60 
 
Given the following conditions: 
 

• The Unit is in MODE 6 with refueling in progress. 
• The Fuel Transfer Tube is open. 
• Both Spent Fuel Pool Gates are open. 

 
Which ONE (1) of the following identifies the Radiation Monitors which would be the first 
to indicate a Fuel Handling Accident has occurred inside Containment? 
 
 
A. RE-7845, Containment Personnel Lock Area Radiation Monitor 

RE-7822, Fuel Handling Building Airborne Radiation Monitor 
 
B. RE-7845, Containment Personnel Lock Area Radiation Monitor 

RE-7848, Containment Building 30’ Area Radiation Monitor 
 
C. RE-7848, Containment Building 30’ Area Radiation Monitor 

RE-7823, Fuel Handling Building Airborne Radiation Monitor 
 
D. RE-7822, Fuel Handling Building Airborne Radiation Monitor 

RE-7823, Fuel Handling Building Airborne Radiation Monitor 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect Plausible because the Containment and Fuel Handling Building are connected. 
B. Correct.  
C. Incorrect. Plausible because the Containment and Fuel Handling Building are connected. 
D. Incorrect. Plausible because the Containment and Fuel Handling Building are connected. 
 
Technical Reference(s) SO23-13-20, Step 2 (Attach if not previously provided) 
 SD-SO23-690, pages 29 & 43  
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52821 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 11 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 037 AK3.05 
 Importance Rating 3.7   
 
Knowledge of the reasons for the following responses as they apply to the Steam Generator Tube Leak: Actions contained in 
procedures for radiation monitoring, RCS water inventory balance, S/G tube failure, and plant shutdown 

Proposed Question: Common 61 
 
Given the following conditions: 
 

• SO23-13-14, Reactor Coolant Leak was entered for a Steam Generator tube leak 
on SG E-089. 

• While performing steps in SO23-13-14, several tubes failed and the crew 
transitioned to SO23-12-4, Steam Generator Tube Rupture. 

• Actions of SO23-12-4, Steam Generator Tube Rupture are in effect with the crew 
preparing to place the Shutdown Cooling System in service. 

• RCS pressure is 330 psia and slowly lowering. 
• RCS Thot is 360ºF and slowly rising. 
• Reactor Vessel Plenum level is 80%. 

 
Which ONE (1) of the following actions is required and what is the reason for that 
action? 
 
 
A. Continue to bleed steam from Steam Generator E-089 as SDC entry conditions 

are not met. 
 
B. Restore Reactor Vessel Plenum level to greater than or equal to 100% to ensure 

the hot legs are full and SDC will operate unimpeded. 
 
C. Lower Core Exit Saturation Margin and maintain as close to 20ºF as possible to 

minimize primary to secondary leakage. 
 
D. Restore Reactor Vessel Head level to 100% to ensure adequate reserve volume 

in the RCS during the cooldown. 
 
 
Proposed Answer: B 
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Explanation (Optional): 
A. Incorrect. Plausible because RCS Thot is slowly rising, however, nominal SDC entry 

conditions are met even with Thot as high as 386ºF. 
B. Correct. This is required otherwise SDC or natural circulation would be impeded. 
C. Incorrect. Plausible because the saturation margin could be lowered as it is currently 

about 64ºF and the desired SCM is ≥ 20ºF, however, at this stage of the cooldown the 
level in the SG should be below the tube bundle and SCM is less of a concern. 

D. Incorrect. Plausible because the RCS will shrink when the cooldown is initiated, however, 
maintaining the hot legs full is the priority. 

 
Technical Reference(s) SO23-14-4, Step 25 (Attach if not previously provided) 
 SO23-14-4, Step 23  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53000 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 059 G2.1.2 
 Importance Rating 3.0   
 
Conduct of Operations: Knowledge of operator responsibilities during all modes of plant operation. 

Proposed Question: Common 62 
 
Given the following: 
 

• The plant is at 100% power. 
• NO radioactive releases are in progress. 
• P-168, Radwaste Primary Pump has developed a leak while pumping 2/3 T-066, 

Radwaste Primary Tank contents through the Radwaste Secondary Ion 
Exchanger. 

 
Which ONE (1) of the following radiation monitors will be the first to indicate the leak? 
 
 
A. RE-7813, Radwaste Discharge Line Monitor. 
 
B. RE-7865, Plant Vent Stack Wide Range Monitor. 
 
C. RE-7828, Containment Purge Stack Monitor. 
 
D. RE-7838, Sample Lab Isolation Monitor. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this radiation monitor is normally used for radwaste 

discharge but it will not sense the leak from T-066. 
B. Correct.  
C. Incorrect. Plausible because individual may think that this monitor can be aligned to the 

Plant Vent Stack or the Containment Purge Stack like RE-7865. 
D. Incorrect. Plausible because this monitor could detect the leak since it is in close proximity 

to the source of the leak, however, this monitor is physically isolated from the leak source. 
 
Technical Reference(s) SD-SO23-690, page 65 (Attach if not previously provided) 
 SD-SO23-622, page 57  
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54381 & 81525 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 11 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 068 AA1.26 
 Importance Rating 3.6   
 
Ability to operate and / or monitor the following as they apply to the Control Room Evacuation: Unlocking of switches and operation 
of AFW valves 

Proposed Question: Common 63 
 
Given the following Unit 3 conditions: 
 

• The Control Room was evacuated 15 minutes ago due to dense smoke. 
• SO23-13-2, Shutdown from Outside the Control Room is in progress. 
• Attachment 9, 33 Duties is being performed to establish AFW flow to the Steam 

Generator E-088. 
• 3MP-141, Auxiliary Feedwater Pump is the only available AFW source. 
• SG 3ME-088 is at 10% narrow range level. 
• SG 3ME-089 is at 65% narrow range level. 
 

Which ONE (1) of the following sets of actions will align flow to Steam Generator 
3ME-088? 
 
 
A. UNLOCK and OPEN S31305MU634, 3MP-504/3MP-141 Cross-connect. 

UNLOCK and OPEN S31305MU635, 3MP-141/3MP-504 Cross-connect. 
 
B. UNLOCK and OPEN S31305MU635, 3MP-141/3MP-504 Cross-connect. 

Ensure S31305MU634, 3MP-504/3MP-141 Cross-connect is CLOSED. 
 
C. UNLOCK and OPEN S31305MU634, 3MP-504/3MP-141 Cross-connect. 

Ensure S31305MU635, 3MP-141/3MP-504 Cross-connect is CLOSED. 
 
D. OPEN 3HV-4705, 3MP-140 Turbine Pump Discharge to SG E-088. 

OPEN 3HV-4706, 3MP-140 Turbine Pump Discharge to SG E-089. 
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Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. Plausible because this action is procedurally correct, however, both cross-

connect valves must be open for flow to occur. 
C. Incorrect. Plausible because this action is procedurally correct, however, both cross-

connect valves must be open for flow to occur. 
D. Incorrect. Plausible because these valves would allow cross connecting the AFW Pumps, 

however, there are check valves in the lines. 
 
Technical Reference(s) SO23-13-2, Attachment 9 (Attach if not previously provided) 
 SD-SO23-780, Figure 1  
 P & ID 40160A AFW  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52579 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 4, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 076 AK3.05 
 Importance Rating 2.9   
 
Knowledge of the reasons for the following responses as they apply to the High Reactor Coolant Activity: Corrective actions as a 
result of high fission-product radioactivity level in the RCS 

Proposed Question: Common 64 
 
Given the following: 
 

• Unit 2 is at 90% power and is scheduled for a Refueling shutdown. 
• Chemistry reports that gross gamma activity and fission product gases have 

increased in the Reactor Coolant. 
 
Which ONE (1) of the following sets of actions will have the greatest effect at reducing 
fission product gases in the Reactor Coolant System? 
 
 
A. Force Pressurizer Spray using Proportional Heaters. 

Align PZR Degas to the VCT to maximize degas effect. 
 
B. Force Pressurizer Spray using Proportional Heaters. 

Align PZR Degas to the Radwaste header to maximize degas effect. 
 
C. Force Pressurizer Spray using Proportional and Backup Heaters. 

Align PZR Degas to the VCT to maximize degas effect. 
 
D. Force Pressurizer Spray using Proportional and Backup Heaters. 

Align PZR Degas to the Radwaste header to maximize degas effect. 
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Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because both of these actions will reduce RCS gas levels, however, 

aligning to the VCT does not maximize the effect. 
B. Incorrect. Plausible because aligning to Radwaste header is correct, however, both sets of 

heaters will maximize spray flow. 
C. Incorrect. Plausible because these actions will reduce RCS gas levels, however, aligning 

to the VCT does not maximize the effect. 
D. Correct. This is the correct combination of actions to maximize removal of fission product 

gases. 
 
Technical Reference(s) SO23-3-2.1, L & S 4.1 and 4.9 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52378 & 56421 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # E09 EK1.2 
 Importance Rating 3.2   
 
Knowledge of operational implications of the following concepts as they apply to the (Functional Recovery) Normal, abnormal and 
emergency operating procedures associated with (Functional Recovery). 

Proposed Question: Common 65 
 
Given the following conditions: 
 

• The crew has entered SO23-12-9, Functional Recovery. 
• Natural Circulation conditions exist in the RCS. 
• Preparations are being made to cooldown on Natural Circulation to Shutdown 

Cooling entry conditions. 
• No RAS has occurred. 

 
Which ONE (1) of the following is the operational implication of performing a Natural 
Circulation cooldown in this condition? 
 
 
A. Voiding in the head is NOT expected to occur. 

Collapse any voids when Reactor Vessel Head level is less than 100% to 
prevent gas binding of the SDC Pumps when placed in service. 

 
B. Voiding in the head is expected to occur. 

Collapse the void when Reactor Vessel Head level is less than 100% to prevent 
disruption of Natural Circulation. 

 
C. Voiding in the head is NOT expected to occur. 

Collapse any voids when Plenum level is less than 100% to prevent disruption 
of Natural Circulation. 

 
D. Voiding in the head is expected to occur. 

Collapse the void when Plenum level is less than 100% to prevent gas binding 
of the SDC Pumps when placed in service. 
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Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because voiding is expected to occur, however, collapsing any voids 

that initially form in the head will impact the time to get on SDC. 
B. Incorrect. Plausible because voiding is expected to occur, however, NC flow would not be 

disrupted until level is low in the Plenum. 
C. Incorrect. Plausible because head voiding under normal circumstances is an undesirable 

situation, however, it will occur given the plant conditions. 
D. Correct. This is the expected response when cooling down on NC while in the FR 

procedures. 
 
Technical Reference(s) SO23-12-9, Step 13 (Attach if not previously provided) 
 SO23-14-9, Step 13 Bases  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55217 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 5, 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 1   
 K/A # G2.1.25 
 Importance Rating 2.8   
 
Ability to obtain and interpret station reference materials such as graphs, monographs, and tables which contain performance data. 

Proposed Question: Common 66 
 
Unit 2 is in MODE 3 with plant status as follows: 
 

• Main Feedwater is secured. 
• Auxiliary Feedwater Pumps P-141 and P-504 are running to provide feedwater to 

the Steam Generators. 
• Fire in a cable tray located in 45' Penetration Building has disabled 2LI-3204-2 

(Condensate Storage Tank T-121 level indication) on CR-53. 
• Unit 2 CRS has entered SO23-13-21, Fire. 
• The CRS has directed you to proceed with SO23-13-21, Attachment 3 for local 

monitoring of Condensate Storage Tank T-121 level.  
• Condensate Storage Tanks T-121 and T-120 are NOT cross-connected. 

 
• 2PI-3394L = 9.0 psig 
• 2PI-4701 = 8.0 psig 
• 2PI-4708 = 6.5 psig 
• 2PI-4734 = 7.0 psig 

 
Which ONE (1) of the following is the quantity of makeup water that is available per 
Attachment 3? 
 
 
A. 87,303 gallons 
 
B. 93,755 gallons 
 
C. 105,950 gallons 
 
D. 118,201 gallons 
 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because this number can be determined by using incorrect pressure 

gauge (PI-4734 and PI-4708 interpolated value) on T-121. 
B. Incorrect. Plausible because this number can be determined by using incorrect pressure 

gauge (PI-4734) on T-121. 
C. Correct. This number is determined by applying PI-4701 on T-121.  
D. Incorrect. Plausible because this number can be determined by using PI-3394L pressure 

on T-121. 
 
Technical Reference(s) SO23-13-21, Attachment 3 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during exam: SO23-13-21, Attachment 3 
 
Learning Objective: 53413 (As available) 
 
Question Source: Bank #   
 Modified Bank # N127476 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
Unit 2 is in MODE 3 with plant status as follows: 
Main Feedwater secured. Auxiliary Feedwater Pumps P-140 and P-504 are running to provide feedwater 
to the Steam Generators. Fire in a cable tray located in 45' Penetration Building has disabled 2LI-3204-2 
(T-121 level indication) on CR 53. Unit 2 CRS has entered SO23-13-21, Fire. 
The CRS has directed you to proceed with SO23-13-21, Attachment 3 for local monitoring of T-121 level. 
(Assume that T-121 and T-120 are cross-connected.) 
2PI-4701 = 6.5 psig 2PI-4708 = 8.0 psig 2PI-4734 = 7.0 psig 
Which ONE (1) of the following will be the fluid volume given the AFW suction pressures? 
A. 404,733 gallons 
B. 289,110 gallons 
C. 298,783 gallons 
D. 358,915 gallons 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 1   
 K/A # G2.1.28 
 Importance Rating 3.2   
 
Knowledge of the purpose and function of major system components and controls. 

Proposed Question: Common 67 
 
Which ONE (1) of the following are the minimum plant conditions required to have a 
Diverse Emergency Feedwater System (DEFAS) actuation? 
 
(Assume NO EFAS or MSIS has actuated.) 
 
 
A. 2 out of 4 Steam Generator levels less than 16% narrow range. 
 
B. 1 out of 2 Steam Generator levels less than 16% wide range. 
 
C. 2 out of 4 Steam Generator levels less than 21% narrow range. 
 
D. 1 out of 2 Steam Generator levels less than 21% wide range. 
 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. This is the correct logic and level for a DEFAS. 
B. Incorrect. Plausible because SG level of 16% is the initiating condition, however, the logic 

is 2 out of 4 and SG narrow range levels are used. 
C. Incorrect. Plausible because the logic and narrow range level is correct, however, 21% is 

the upper band to the DEFAS cycling relays, not the actuation setpoint. 
D. Incorrect. Plausible because SG level is the initiating condition, however, the logic is 2 out 

of 4 SG narrow range levels and the actuating level is 16% not 21%. 
 
Technical Reference(s) SD-SO23-720, pages 23, 26 & 28 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56621 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 6, 7 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 1   
 K/A # G2.1.33 
 Importance Rating 3.4   
 
Ability to recognize indications for system operating parameters which are entry-level conditions for technical specifications. 

Proposed Question: Common 68 
 
Which ONE (1) of the following conditions requires entry into a Technical Specification 
ACTION statement while Unit 2 is at 80% power? 
 
 
A. Diesel Generator 2G002 Fuel Oil Day Tank level is 29 inches. 
 
B. Fuel Oil Storage Tank 2T-035 level is 45,850 gallons. 
 
C. Reactor Coolant System Tcold is 541ºF. 
 
D. Charging Pump 2P-191 is tagged out for repairs. 
 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. Day Tank minimum Tech Spec level is ≥ 31.5 inches. 
B. Incorrect. Fuel Oil Storage Tank minimum Tech Spec level is 41,800 gallons. 
C. Incorrect. Minimum Tech Spec Tcold is 535ºF if > 30% Rated Thermal Power. 
D. Incorrect. If 2P-191 is OOS, would only be in a Tech Spec Action Statement if other 

Charging Pump was OOS. 
 
Technical Reference(s) Tech Spec SR 3.8.1.4 (Attach if not previously provided) 
 Tech Spec 3.8.3  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55301 (As available) 
 
Question Source: Bank #   
 Modified Bank # N126491 (Note changes or attach parent) 
 New   
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Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
Which ONE (1) of the following conditions requires entry into a Technical Specification action statement 
while Unit 2 is at normal operating temperature and pressure? 
A. Fuel Oil Storage Tank 2T035 level is 45,200 gallons. 
B. Diesel Generator 2G002 Fuel Oil Day Tank level is 32 inches. 
C. Tcold is 544°F 
D. Charging Pump 2P191 is under clearance. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 2   
 K/A # G2.2.12 
 Importance Rating 3.0   
 
Knowledge of surveillance procedures. 

Proposed Question: Common 69 
 
Given the following: 
 

• A surveillance test on HPSI Pump P-017 was being performed in MODE 4. 
• Plant conditions require Return-to-Service of HPSI Pump P-017 prior to 

completion of the surveillance. 
• The surveillance will be completed next week outside its specified time frame. 

 
Which ONE (1) of the following describes the notification requirements for the missed 
surveillance? 
 
 
A. Immediately notify the Work Process Supervisor. 
 
B. Notify the Work Process Supervisor within one (1) hour. 
 
C. Immediately notify the SRO Operations Supervisor. 
 
D. Notify the SRO Operations Supervisor within one (1) hour. 
 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because the WPS would be involved in work scheduling, however, 

they are not the responsible individual. 
B. Incorrect. Plausible because the WPS would be involved in work scheduling, however, 

they are not the responsible individual. 
C. Correct. Per Step 6.5.9 of SO23-3-3, Operations Surveillance Program Requirements. 
D. Incorrect. Plausible because the SRO Ops Supervisor must be notified, however, the 

notification must be immediate. 
 
Technical Reference(s) SO23-3-3, Steps 6.5.9 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54907 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 2   
 K/A # G2.2.27 
 Importance Rating 2.6   
 
Knowledge of the refueling process. 

Proposed Question: Common 70 
 
Which ONE (1) of the following describes the MINIMUM requirement for Source Range 
Nuclear Instrumentation prior to commencing core off-load in MODE 6? 
 
 
 Visual in CR  Audible in CR Audible in CTMT 
 
A.  2   0   1 
 
B.  2   1   1 
 
C.  1   1   1 
 
D.  2   2   2 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because Source Range is correct. 
B. Correct. Tech Specs requires 2 OPERABLE Source Range in CR, and audible in both CR 

and CTMT. 
C. Incorrect. Plausible because minimum is met with one SR INOPERABLE. 
D. Incorrect. Plausible because Source Range is correct. 
 
Technical Reference(s) SO23-5-1.8, L & S 4.2 (Attach if not previously provided) 
 Tech Spec 3.9.2 and Bases  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56319 (As available) 
 
Question Source: Bank #   
 Modified Bank # N127204 (Note changes or attach parent) 
 New   
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Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
Prior to commencing core offload, a minimum of _______ audible Source Range NI channel(s) 
must be operable in the control room and a minimum of ________ audible Source Range NI 
channel(s) must be operable in containment. 
A. 1 1 
B. 1 2 
C. 2 1 
D. 2 2 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 3   
 K/A # G2.3.4 
 Importance Rating 2.5   
 
Knowledge of radiation exposure limits and contamination control, including permissible levels in excess of those authorized. 

Proposed Question: Common 71 
 
A new SONGS employee has the following radiation exposure in 2007: 
 

• US Navy – 1825 mrem. 
• PG&E at Diablo Canyon – 90 mrem. 

 
Without Health Physics Manager authorization, which ONE (1) of the following is the 
MAXIMUM dose this employee may receive at SONGS in 2007? 
 
 
A. 85 mrem 
 
B. 175 mrem 
 
C. 1085 mrem 
 
D. 1910 mrem 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Represents the 2000 mrem limit, but this number is for total exposure at all 

facilities (3000 allowed). 
B. Incorrect. Represents 2000 mrem limit, but using other facility exposure. 
C. Correct. 1915 accumulated so far, the employee may receive up to 3000 mrem from all 

facilities combined for the year prior to requiring authorization for dose extension. 
D. Incorrect. This would be correct for SONGS exposure alone, but employee would have 

exceeded the 3000 total threshold. 
 
Technical Reference(s) SO123-VII-20.5, Section 6.1.4 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
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Learning Objective: 54709 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41 12 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 3   
 K/A # G2.3.1 
 Importance Rating 2.6   
 
Knowledge of 10 CFR: 20 and related facility radiation control requirements 

Proposed Question: Common 72 
 
An accessible area with a dose rate of 96 mrem per hour and contamination level of 
32,550 DPM/100 CM2 beta/gamma will be posted as a… 
 
 
A. Contamination area and Radiation area 
 
B. Contamination area and High Radiation area 
 
C. High Contamination area and Radiation area 
 
D. High Contamination area and High Radiation area 
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. Greater than 5 but less than 100 mr/hr is radiation area, greater than 1,000/100 

cm2 is contaminated area. 
B. Incorrect. Plausible but must exceed 100 mr/hr to be called a High Radiation Area. 
C. Incorrect. Plausible but must exceed 150,000 DPM/100 cm2 to be High Contamination 

Area. 
D. Incorrect. Plausible but must exceed 150,000 DPM/100 cm2 to be High Contamination 

Area and 100 mr/hr to be called a High Radiation Area. 
 
Technical Reference(s) SO123-VII-20, Attachment 1 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53334 (As available) 
 
Question Source: Bank #   
 Modified Bank # N127113 (Note changes or attach parent) 
 New   
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Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 12 
   
 
Comments: 
While reviewing an REP, an operator on tour of the plant notes one accessible 
area that may be entered has a dose rate of 1073 mrem/hour and contamination levels of 
31,162 dpm/100 cm2 beta/gamma. 
This area should be posted as a: 
A. Contamination area and high radiation area. 
B. Contamination area and radiation area. 
C. High contamination area and radiation area. 
D. High contamination area and high radiation area. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G2.4.25 
 Importance Rating 2.9   
 
Knowledge of fire protection procedures. 

Proposed Question: Common 73 
 
Which ONE (1) of the following correctly describes a “valid fire” per SO23-13-21, Fire?  
 
 
A. Annunciator 61A15 - FIRE DETECTED has alarmed in the Control Room. 
 
B. A PEO reports that a Local Fire Detection Panel is in alarm. 
 
C. Any FIRE PUMP RUNNING indication is annunciated in the Control Room. 
 
D. Verbal confirmation of the fire is reported to the Control Room. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because this is the one of the indications of a fire per SO23-13-21, 

however, this alarm could be due to a high energy line break. 
B. Incorrect. Plausible because it is an indication of a fire per SO23-13-21, however, verbal 

confirmation must be obtained of the actual fire. 
C. Incorrect. Plausible because all are indications of a fire per SO23-13-21, however, verbal 

confirmation must be obtained. 
D. Correct. This is the criteria defined in SO23-13-21. 
 
Technical Reference(s) SO23-13-21, Step 2.0 (Attach if not previously provided) 
 SO23-15-61.A1, Alarm 61A15  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53413 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
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Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G2.4.7 
 Importance Rating 3.1   
 
Knowledge of event based EOP mitigation strategies. 

Proposed Question: Common 74 
 
Given the following: 
 

• A Steam Generator Tube Rupture has occurred. 
• The crew is performing SO23-12-4, Steam Generator Tube Rupture. 
• RCS cooldown is in progress. 

 
Which ONE (1) of the following describes the strategy for maintaining RCS pressure 
and temperature during the cooldown? 
 
Maintain subcooling in the… 
 
 
A. lower end of the Pressure/Temperature limits to allow backflow of ruptured SG 

into the RCS to prevent lifting SG safety valves. 
 
B. lower end of the Pressure/Temperature limits to minimize RCS leakage. 
 
C. higher end of the Pressure/Temperature limits to ensure continued RCP 

operation. 
 
D. higher end of the Pressure/Temperature limits to prevent steam bubble formation 

in the Reactor vessel head. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. During the RCS cooldown, allowing backflow would likely be violating the P/T 

limits. Backflow is not initiated until cooldown and depressurization are complete. 
B. Correct. 
C. Incorrect. RCP operation is maintained at any point within the limits of the curve 
D. Incorrect. As long as you are within the limits, saturation should not be an issue under the 

head if cooldown rate is maintained and RCPs are operating. 
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Technical Reference(s) SO23-14-4, Step 12 Bases (Attach if not previously provided) 
 SO23-12-4, Step 12a  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53000 (As available) 
 
Question Source: Bank #   
 Modified Bank # N11606 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
SO23-12-4, Steam Generator Tube Rupture cautions the operators to maintain Post Accident Pressurizer 
Pressure and Reactor Coolant System Temperature within cooldown limits. 
Which of the following describes why you want to maintain Post Accident Pressure and Temperature 
Limits at the lower end of the limits? 
A. Reduces the amount of leakage from the Reactor Coolant System to the affected Steam 
Generator. 
B. Reduces the amount of feed water inventory required for the affected Steam Generator. 
C. Reduces the amount of feed water inventory required for the unaffected Steam Generator. 
D. Reduces the amount of leakage from the affected Steam Generator to the Reactor 
Coolant System. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G2.4.10 
 Importance Rating 3.0   
 
Knowledge of annunciator response procedures. 

Proposed Question: Common 75 
 
Which ONE (1) of the following annunciator window colors describes an ‘equipment 
priority’ alarm where a degradation of equipment functional capability has occurred? 
 
 
A. RED 
 
B. AMBER 
 
C. WHITE 
 
D. BLUE 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. System priority alarm. 
B. Correct. 
C. Incorrect. Control Room assessment alarm. 
D. Incorrect. Delegated assessment alarm. 
 
Technical Reference(s) ARPs (generic info) (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55177 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
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Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41 10 
   
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 007 EA2.04 
 Importance Rating   4.6 
 
Ability to determine or interpret the following as they apply to a reactor trip: If reactor should have tripped but has not done so, 
manually trip the reactor and carry out actions in ATWS EOP 

Proposed Question: SRO 76 
 
Given the following: 
 

• A manual Reactor trip has been attempted. 
• All Full-length CEAs remain out.  
• An operator has been dispatched to open the Reactor Trip circuit breakers 

locally. 
• The RO is attempting to establish RCS boration. Flow has NOT been verified. 
• Reactor power is stable at 56%. 

 
What are the proper actions by the operating crew in response to this event? 
 
Continue attempts to emergency borate the RCS… 
 
 
A. and immediately transition to SO23-13-11, Emergency Boration of the RCS / 

Inadvertent Dilution or Boration. 
 
B. and immediately transition to SO23-12-9, Functional Recovery. 
 
C. and complete the Standard Post Trip Actions then diagnose a Reactor Trip 

Recovery event. 
 
D. and complete the Standard Post Trip Actions then diagnose a Functional 

Recovery entry. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Reactivity control is satisfied if a boration is in progress, but in this case it is not. 

Immediate transition not called for in SPTAs. 
B. Incorrect. Immediate transition not required, and Reactivity Control is not satisfied. 

Complete SPTAs. 
C. Incorrect. Would be correct if Reactivity Control was satisfied but it is not. 
D. Correct. Reactivity Control is NOT satisfied. 
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Technical Reference(s) SO23-12-1, Attachment 1 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56252 (As available) 
 
Question Source: Bank #   
 Modified Bank # N3927 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam SONGS 2006 
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
The Reactor has tripped and four (4) Full-length CEAs are stuck out. After opening the Reactor Trip circuit 
breakers locally, two (2) CEAs fall in. Reactor power is lowering and startup rate is negative. 
What are the proper actions by the operating crew in response to this event? 
A. Emergency borate the RCS, and immediately go to SO23-12-9, Functional Recovery. 
B. Emergency borate the RCS, and immediately go to the SO23-12-2, Reactor Trip Recovery. 
C. Emergency borate the RCS, finish the Standard Post Trip Actions, and diagnose a Functional 
Recovery entry. 
D. Emergency borate the RCS, finish the Standard Post Trip Actions, and diagnose a Reactor Trip 
Recovery event. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 015 AA2.07 
 Importance Rating   2.9 
 
Ability to determine and interpret the following as they apply to the Reactor Coolant Pump Malfunctions (Loss of RC Flow): 
Calculation of expected values of flow in the loop with RCP secured 

Proposed Question: SRO 77 
 
Given the following: 
 

• Unit 2 is at 100% power. 
• RCP 2P-003 must be removed from service due to Controlled Bleedoff leakage 

into Containment of approximately 6 GPM. 
 
Which ONE (1) of the following describes the procedure flowpath that will be required to 
remove 2P-003 RCP and what will be the RCS flow in the affected loops Steam 
Generator when the RCP is tripped?  
 
 
A. Trip the Reactor and enter SO23-12-1, SPTAs; Flow through the affected Steam 

Generator is reduced by approximately half. 
 
B. Initiate a controlled plant shutdown in accordance with SO23-5-1.7, Power 

Operation; Flow through the affected Steam Generator is reduced by 
approximately half. 

 
C. Trip the Reactor and enter SO23-12-1, SPTAs; Flow through the affected Steam 

Generator is reversed. 
 
D. Initiate a controlled plant shutdown in accordance with SO23-5-1.7, Power 

Operation; Flow through the affected Steam Generator is reversed. 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Trip required for leakage >10 GPM. 
B. Correct. Tripping 1 of 2 RCPs in the loop, SG flow will be approximately half. 
C. Incorrect. Wrong procedure and no reverse flow with 1 RCP running. 
D. Incorrect. No reverse flow with 1 RCP running. 
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Technical Reference(s) SO23-13-6, Step 3 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55452 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 027 G2.1.2 
 Importance Rating   4.0 
 
Conduct of Operations: Knowledge of operator responsibilities during all modes of plant operation. 

Proposed Question: SRO 78 
 
Given the following conditions: 
 

• Unit 3 is at 100% power. 
• PT-0100X, Pressurizer Control Channel X is the controlling PZR pressure 

channel. 
• The following alarms are received: 

 

o 50A04, PZR PRESSURE DEVIATION HI/LO 
o 50A14, PZR PRESSURE HI/LO 

 

• PT-0100X indicates 2200 psia and trending down. 
• PT-0100Y indicates 2285 psia and trending up. 

 

Which ONE (1) of the following describes the procedure required to mitigate the event, 
and the Technical Specification action required, if any? 
 
  
A.  Enter SO23-13-27, Pressurizer Pressure and Level Malfunction. 
 Technical Specification ACTION is not currently required. 
 

B. Enter SO23-13-27, Pressurizer Pressure and Level Malfunction. 
 Restore Pressurizer pressure within 2 hours. 
 

C. Enter SO23-3-1.10, Pressurizer Pressure and Level Control, Attachment for 
 Foxboro Alarm Response and Foxboro Controller Page Data.  
 Technical Specification ACTION is not currently required. 
 

D. Enter SO23-3-1.10, Pressurizer Pressure and Level Control, Attachment for 
 Foxboro Alarm Response and Foxboro Controller Page Data. 

 Restore Pressurizer pressure within 2 hours. 
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Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Indication of a controlling pressure transmitter failure. Actual PZR pressure is 

outside of TS limits (2225-2275).(TS 3.4.1) 
B. Correct.  
C. Incorrect. AOI gives option of referring to this procedure if necessary but not the procedure 

required to mitigate the event. 
D. Incorrect. Action is required, but AOI gives option of referring to this procedure if necessary 

but not the procedure required to mitigate the event. 
 
Technical Reference(s) SO23-13-27, Step 3 (Attach if not previously provided) 
 Tech Spec Section 3.4.1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55213 & 56422 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 2, 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 038 G2.1.20 
 Importance Rating   4.2 
 
Conduct of Operations: Ability to execute procedure steps for SGTR 

Proposed Question: SRO 79 
 
The following conditions exist on Unit 2 after a seismic event: 
 

• Steam Generator E-088 wide range level is 75% and rising with all feedwater 
secured. 

• Steam Generator E-089 wide range level is 80% and rising with all feedwater 
secured. 

• SG E-088 Main Steam Line Radiation monitor is in alarm and rising. 
• SG E-089 Main Steam Line Radiation monitor is in alarm and rising. 
• SIAS/CCAS/CRIS/CIAS/MSIS have actuated. 
• Both Steam Generators are available for cooldown. 

 
Which ONE (1) of the following actions is required and what will the crew implement to 
mitigate the event in progress? 
 
 

A. Commence a cooldown using SG E-088. 
Isolate the SG with the highest activity when Thot is less than 530ºF. 

 
B. Commence a cooldown using SG E-088. 

Isolate the SG with the highest level when Thot is less than 530ºF. 
 

C. Commence a cooldown using SG E-088 and E-089. 
Isolate the SG with the highest activity when Thot is less than 530ºF. 

 
D. Commence a cooldown using SG E-088 and E-089. 

Isolate the SG with the highest level when Thot is less than 530ºF. 
 
 
 
Proposed Answer: C 
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Explanation (Optional): 
A. Incorrect. Plausible because SG E-088 has a lower level and therefore an implication that 

the leak is greater in SG E-089, however, both SGs should be cooled down to prevent 
lifting a Main Steam Safety Valve on the isolated SG. 

B. Incorrect. Plausible because SG E-088 has a lower level and therefore an implication that 
the leak is greater in SG E-089, however, both SGs should be cooled down to prevent 
lifting a Main Steam Safety Valve on the isolated SG. 

C. Correct. Given the conditions listed it is desirable to cooldown using both SGs and then 
isolate the SG with the highest activity once identified. This strategy is determined by the 
SRO based on evaluation of SG activity and level. 

D. Incorrect. Plausible because given the conditions listed it is desirable to cooldown using 
both SGs, however, the least affected SG may have a higher activity and therefore a 
greater potential for radiation release. 

 
Technical Reference(s) SO23-12-4, Steps 4 & 7 (Attach if not previously provided) 
 SO23-14-4, Step 7  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56252 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 058 AA2.02 
 Importance Rating   3.6 
 
Ability to determine and interpret the following as they apply to the Loss of DC Power: 125V dc bus voltage, low/critical low, alarm 

Proposed Question: SRO 80 
 
Given the following conditions: 
 

• Unit 2 is at 100% power. 
• Pressurizer Pressure and Level Control are both selected to Channel X. 
• Annunciator 63A32 - 2D1 125 VDC BUS TROUBLE alarms in the Control Room. 
• DC Bus 2D1 indicates 118 VDC. 
• The dispatched PEO has NOT reported conditions in the 2D1 Battery Charger 

Room. 
 
Given the information provided, which ONE (1) of the following is the impact on plant 
operations and what are the procedural implications? 
 
 
A. Unit 3 RCP 3P-001 cannot be tripped from the Control Room. Refer to 

SO23-3-1.7, Reactor Coolant Pump Operation to transfer control power from 
Unit 2 to Unit 3. 

 
B. Bus 2D1 is grounded. Refer to SO23-6-33, Ground Isolation to isolate the 

ground. 
 
C. Pressurizer pressure and level rise. Stop Charging Pumps and heaters to control 

Pressurizer level and pressure per SO23-13-27, Pressurizer Pressure and Level 
Malfunction. 

 
D. DC Control power to Bus 2A04 is degraded. Refer to SO23-6-15, Operation of 

125 VDC Systems to initiate maintenance and place the battery on an equalizing 
charge if appropriate. 
 

 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. Plausible because the Unit 3 RCPs are normally supplied from the Unit 2 DC 

Bus and vice versa, however, DC Bus D5 is the source of control power. 
B. Incorrect. Plausible because this annunciator can be an indication of a ground, however, 

there is insufficient information to make this determination until the PEO reports the status 
of the ground indication at DC Bus 2D1. 

C. Incorrect. Plausible because Channel X is in service and Vital Bus Y-001 could be 
affected, however, there is no indication that VAC is lost. 

D. Correct. 
 
Technical Reference(s) SO23-6-15, Section 6.6 (Attach if not previously provided) 
 SO23-3-1.7, Attachment 8  
 SO23-15-63.A, 63A32  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52762 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # E06 G2.1.23 
 Importance Rating   4.0 
 
Conduct of Operations: Ability to perform specific system and integrated plant procedures during all modes of plant operation. 

Proposed Question: SRO 81 
 
Given the following conditions: 
 

• Unit 2 has tripped following a Bus 2A07 overcurrent trip and loss of vacuum. 
• Auxiliary Feedwater Pump P-141 breaker will not close and P-504 was cleared 

for Boundary of the Week. 
• Auxiliary Feedwater Pump P-140 is running but cannot develop sufficient 

discharge head. 
• The CRS has completed SO23-12-1, Standard Post Trip Actions and has 

transitioned to SO23-12-6, Loss of Feedwater.  
 
Which ONE (1) of the following actions is required? 
 
 
A. Open Atmospheric Dump Valves to lower SG pressure to P-140 discharge 

pressure. 
Transition to SO23-12-9, Functional Recovery, Attachment FR-5, Recovery - 
Heat Removal success path HR-1. 

 
B. Transition to Step 10, Establish Condensate Pump flow to Available SGs. 

Initiate SIAS and CCAS. 
Align a Condensate Pump and depressurize the Steam Generators to 500 psig. 

 
C. Initiate SIAS and CCAS. 

Transition to Step 10, Establish Condensate Pump flow to Available SGs. 
Open Atmospheric Dump Valves to lower SG pressure to P-140 discharge 
pressure. 

 
D. Transition to SO23-12-9, Functional Recovery, Attachment FR-5, Recovery - 

Heat Removal success path HR-1. 
Align a Condensate Pump and depressurize the Steam Generators to 500 psig. 

 
 
Proposed Answer: B 
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Explanation (Optional): 
A. Incorrect. Plausible because P-140 is running, however, since the discharge is not stated 

one cannot determine what the pressure is. 
B. Correct. Transition to Step 10 then initiate SIAS and CCAS per SO23-12-6. 
C. Incorrect. Plausible because these are the necessary recovery actions, however, they are 

being performed out of order. 
D. Incorrect. Plausible because these are actions directed by the Loss of Feedwater 

procedure, however, at this point there is no reason to transition since Bus 2A03 is 
available and the depressurization can occur in SO23-12-6. 

 
Technical Reference(s) SO23-12-6, Step 10 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53001 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 024 AA2.01 
 Importance Rating   4.1 
 
Ability to determine and interpret the following as they apply to the Emergency Boration: Whether boron flow and/or MOVs are 
malfunctioning, from plant conditions 

Proposed Question: SRO 82 
 
Given the following: 
 

• Unit 2 is in MODE 6. 
• Refueling activities are in progress. 
• Chemistry sample indicates Refueling Cavity boron concentration is below the 

Technical Specification limit. 
 
Which ONE (1) of the following describes the action required, assuming all equipment 
operates as required? 
 
 
A. Initiate boration at greater than 80 GPM using SO23-3-2.2, Makeup Operations. 

Boration flow may be verified by BAMU tank level trend. 
 
B. Initiate boration at greater than 40 GPM using SO23-3-2.2, Makeup Operations. 

Boration flow may be verified by RWST level trend. 
 
C. Initiate boration at greater than 80 GPM using SO23-13-11, Emergency Boration 

of the RCS/Inadvertent Dilution or Boration. Boration flow may be verified by 
RWST level trend. 

 
D. Initiate boration at greater than 40 GPM using SO23-13-11, Emergency Boration 

of the RCS/Inadvertent Dilution or Boration. Boration flow may be verified by 
BAMU Tank level trend. 
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Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Wrong procedure and 80 GPM is flow from 2 Charging Pumps. Only 1 required. 
B. Incorrect. Wrong procedure and wrong source of water. 
C. Incorrect. Wrong source of water and only 1 Charging Pump required if all equipment is 

operating properly. 
D. Correct. Enter SO23-13-11 for boron less than 2600 ppm during Refueling. If all 

equipment operates normally, 40 GPM from BAMU tank will provide adequate boration. 
 
Technical Reference(s) SO23-13-11, Step 2b & 2j (Attach if not previously provided) 
 SO23-13-11, Entry Conditions  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55510 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 003 G2.1.12 
 Importance Rating   4.0 
 
Ability to apply technical specifications for a system 

Proposed Question: SRO 83 
 
Given the following: 
 

• Unit 2 is at 100% power with all CEAs fully withdrawn.  
• A Group 6 CEA drops into the core.  

 
Which ONE (1) of the following is the Technical Specification ACTION? 
 
Reduce power level to _____ within _____ hour(s). 
 
 
A. 90%  one (1) 
 
B. 98%  one (1) 
 
C. 90%  two (2) 
 
D. 95%  two (2) 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Plausible because power must be reduced to 90% but this is the 120 minute 

power reduction requirement. 
B. Incorrect. Plausible because this is the correct power reduction and time for a PLCEA. 
C. Correct. This is the Tech Spec required action per the COLR and Tech Spec bases. 
D. Incorrect. Plausible because this is the power reduction requirement for a Group 6 CEA, 

however, the time requirement is 60 minutes. 
 
Technical Reference(s) Tech Spec 3.1.5 and Bases (Attach if not previously provided) 
 SO23-13-13, Step 2   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54879 & 54876 (As available) 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 166 of 202  

 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 2 
 
Comments: 
 
 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 167 of 202  

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 069 AA2.01 
 Importance Rating   4.3 
 
Ability to determine and interpret the following as they apply to the Loss of Containment Integrity: Loss of containment integrity 

Proposed Question: SRO 84 
 
During a refueling outage with fuel movement in progress, which ONE (1) of the 
following would be considered a loss of Containment Closure? 
 
 
A. Containment equipment hatch held in place by 4 equally spaced bolts. 
 
B. Both Containment Personnel Airlock doors simultaneously open. 
 
C. Containment Purge valves are open with a Purge in progress. 
 
D. SG Secondary side manways off and a Main Steam Safety Valve is removed. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Equipment Hatch requires a minimum of 4 equally spaced bolts. 
B. Incorrect. Airlock doors may be open in MODE 6 as long as capable of being closed and 

other restrictions met (Cavity level). 
C. Incorrect. Purge may be in progress as long as rad monitors remain capable of isolating it 

if necessary. 
D. Correct. Provides for a direct path to atmosphere that cannot be immediately isolated. 

This was documented in INPO OE Event # 362-950826-1 for SONGS. 
 
Technical Reference(s) Tech Spec 3.9.3 (Attach if not previously provided) 
 Tech Spec 3.9.3 Bases  
 INPO OE Event # 362-950826-1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 81449 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 2 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # A13 G2.1.32 
 Importance Rating   3.8 
 
Conduct of Operations: Ability to explain and apply all system limits and precautions. 

Proposed Question: SRO 85 
 
Given the following: 
 

• Unit 2 was operating at 100% power when a complete loss of Component 
Cooling Water occurred. 

• The crew has performed all actions required by SO23-13-7, Loss of CCW/SWC. 
• The Standard Post Trip Actions have been completed. 

 
Which ONE (1) of the following describes the procedure transition from SPTAs and the 
procedure and strategy required for a plant cooldown? 
 
 
A. SO23-12-2, Reactor Trip Recovery. 

Cooldown will be performed using SO23-5-1.4, Plant Shutdown to Hot Standby. 
 
B. SO23-12-2, Reactor Trip Recovery. 

Cooldown will be performed using SO23-12-11, Attachment 3, Cooldown / 
Depressurization. 

 
C. SO23-12-7, Loss of Off-Site Power/Loss of Forced Circulation. 

Cooldown will be performed using SO23-12-11, Attachment 3, Cooldown / 
Depressurization. Minimizing Reactor vessel upper head voids takes priority 
over RCS P/T limits during the cooldown. 

 
D. SO23-12-7, Loss of Off-Site Power/Loss of Forced Circulation. 

Cooldown will be performed using SO23-12-11, Attachment 3, Cooldown / 
Depressurization. RCS P/T limits take priority over minimizing Reactor vessel 
head voids during the cooldown. 

 
 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. Wrong procedure for RCPs tripped. SO23-5-1.4 would be correct if SO23-12-2 

was used (See reference SO23-12-2, Step 9), however, SO23-12-1 directs you to 
SO23-12-7, Loss of Forced Circulation if RCPs are tripped. 

B. Incorrect. Wrong procedure for RCPs tripped. SO23-12-2 would direct crew to SO23-5-1.4 
(See reference SO23-12-2, Step 9), however, SO23-12-1 directs you to SO23-12-7, Loss 
of Forced Circulation if RCPs are tripped. 

C. Incorrect. Correct procedure but wrong priority (See Caution before Step 14). 
D. Correct. With a loss of CCW, all RCPs will be tripped, therefore a natural circulation 

cooldown will be performed and void formation would interrupt NC flow. 
 
Technical Reference(s) SO23-12-7, Step 14 (Attach if not previously provided) 
 SO23-12-2, Steps 9  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 52560 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 004 G2.1.23 
 Importance Rating   4.0 
 
Conduct of Operations: Ability to perform specific system and integrated plant procedures during all modes of plant operation. 

Proposed Question: SRO 86 
 
Given the following: 
 

• Unit 2 is at 100% power. 
• Pressurizer level control is selected to Channel X. 
• Pressurizer level is slowly lowering. 
• Letdown flow is slowly lowering, and currently indicates approximately 32 GPM. 
• VCT automatic makeup is in progress. 

 
Which ONE (1) of the following describes the event in progress, and the next action 
required? 
 
 
A. RCS Leak; Enter SO23-13-14, RCS Leak and start additional Charging Pumps. 
 
B. RCS Leak; Enter SO23-13-14, RCS Leak and isolate Letdown. 
 
C. PZR Level Control System Malfunction; Enter SO23-13-27, Pressurizer Pressure 

and Level Malfunction and switch control to Channel Y. 
 
D. PZR Level Control System Malfunction; Enter SO23-13-27, Pressurizer Pressure 

and Level Malfunction and place LIC-0110, PZR Level Controller in MANUAL. 
 
 
Proposed Answer: A 
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Explanation (Optional): 
A. Correct. Indications are of an RCS leak because VCT Makeup indicates that a loss of 

inventory is occurring as well as the Letdown flow at minimum 
B. Incorrect. Correct procedure, but would only isolate letdown if all Charging pumps were 

running and level not stable 
C. Incorrect. Wrong failure. If VCT level was stable, this could be chosen, but controller 

would be placed in manual first. 
D. Incorrect. Plausible because the symptoms lead to a control channel failure with the 

exception of VCT AND letdown simultaneously being abnormal. 
 
Technical Reference(s) SO23-13-14, Steps 1 & 2 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54932 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 034 G2.1.12 
 Importance Rating   4.0 
 
Ability to apply technical specifications for a system 

Proposed Question: SRO 87 
 
Given the following: 
 

• Unit 3 is in MODE 5. 
• Both Train A and B Fuel Handling Isolation System (FHIS) Radiation Monitors 

(RE-7822 & 7823) are OPERABLE. 
• Train A Emergency Diesel Generator is in Maintenance Lockout. 
• Train A and B Fuel Handling Building Post-Accident Cleanup Units (PACU) are 

available. 
• Fuel Handling Building Normal Ventilation is currently in service. 
• Train B CREACUS is in service. 

 
Refueling Engineers have requested they be allowed to shuffle irradiated fuel and install 
a new rack (1500 lbs.) in the Spent Fuel Pool. 
 
Which ONE (1) of the following describes when these operations should be allowed? 
 
Spent Fuel Pool operations... 
 
 
A. may begin as long as the Train B PACU Unit remains OPERABLE. 
 
B. may NOT begin until the INOPERABLE Train A PACU Unit has been returned to 

OPERABLE status. 
 
C. may begin as long as the Train B PACU Unit remains OPERABLE and is placed 

in service in the ISOLATE mode. 
 
D. may NOT begin until the Train A PACU Unit has been placed in service in the 

ISOLATE mode. 
 
 
Proposed Answer: A 
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Explanation (Optional): 
A. Correct. Only one train of PACU is required to be OPERABLE per SO23-3-2.11. 
B. Incorrect. Plausible because when this was a Tech Spec (old LCO 3.7.14), two trains 

were required to be OPERABLE. Not required per LCS 3.7.118, only one Train is required 
to be OPERABLE. 

C. Incorrect. Plausible because in some conditions PACU must be OPERABLE, however, it 
is not required to be in ISOLATE. 

D. Incorrect. Plausible because in some conditions PACU must be in ISOLATE, however, not 
for the conditions listed. 

 
Technical Reference(s) LCS 3.7.118 (Attach if not previously provided) 
 SO23-3-2.11, Attachment 16, 

Steps 2.1 & 2.2 
 

 
Proposed references to be provided to applicants during 
examination: 

LCS 3.7.118 
SO23-3-2.11, Attachment 16 

 
Learning Objective: 54863 (As available) 
 
Question Source: Bank #   
 Modified Bank # N57915 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 1, 2 
 
Comments: 
The following conditions exist: 
· Both Train A and B Fuel Handling Isolation System (FHIS) radiation monitors (RE-7822 & 7823) are OPERABLE. 
· Train A Fuel Handling Building Post-Accident Cleanup Unit (PACU) is inoperable. 
· Train B PACU Unit is OPERABLE and OFF. 
· Fuel Handling Building Normal Ventilation is in service. 
Refueling Engineers have requested they be allowed to move irradiated fuel in the Spent Fuel Pool. 
When should the movement of irradiated fuel be allowed? 
A. Movement of irradiated fuel may NOT begin until the OPERABLE Train B PACU unit has been placed in 
service. 
B. Movement of irradiated fuel may NOT begin until the inoperable Train A PACU unit has been returned to 
OPERABLE status. 
C. Fuel movement MAY begin immediately, but in 7 days the OPERABLE Train B PACU unit must be placed in 
service in the ISOLATE mode. 
D. Fuel movement MAY begin immediately, but in 7 days the OPERABLE Train B PACU unit must be placed in 
service in the PARALLEL mode. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 006 G2.1.20 
 Importance Rating   4.2 
 
Conduct of Operations: Ability to execute procedure steps. 

Proposed Question: SRO 88 
 
Given the following conditions: 
 

• Unit 2 has tripped after a LOCA and loss of Offsite Power. 
• SIAS has actuated and all equipment is operating as designed. 
• The crew is performing the actions of SO23-12-3, Loss of Coolant Accident. 
• While evaluating FS-7, Verify SI Throttle/Stop Criteria, the following parameters 

are observed: 
• SG pressures are 1000 psia. 
• SG narrow range levels are approximately 22% and trending upwards. 
• Pressurizer Level is 65% and slowly rising. 
• Core Exit Saturation Margin is 9ºF. 
• Reactor Vessel Level is 100% Plenum. 
• Containment pressure is 1.2 psig and rising SLOWLY. 

 
Which ONE (1) of the following describes the action required? 
 
 
A. Initiate FS-32, Monitor RCS Solid Operation, and FS-30, Establish CVCS 

Letdown. 
 
B. Secure one train of HPSI to limit the rise in Pressurizer level to avoid a 

Pressurized Thermal Shock transient.  
 
C. Throttle or stop HPSI one train at a time per FS-7, Verify SI Throttle / Stop 

Criteria. 
 
D. Maintain current conditions until all of the criteria are met per FS-7, Verify SI 

Throttle / Stop Criteria. 
 
 
Proposed Answer: D 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 176 of 202  

 
Explanation (Optional): 
A. Incorrect. Plausible because with levels increasing plant could be solid in a short period of 

time, however, this action would not be required until > 80% per FS-7. 
B. Incorrect. Plausible because some criteria are met, however, cannot secure HPSI Pumps 

until all criteria are met. 
C. Incorrect. Plausible because some criteria are met, however, cannot secure HPSI Pumps 

until all criteria are met. 
D. Correct.  
 
Technical Reference(s) SO23-12-11, FS-7 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55279 (As available) 
 
Question Source: Bank #   
 Modified Bank # N126589 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
Given the following conditions: 

• Unit 2 has tripped after Offsite Power was lost. SIAS has actuated and all equipment is operating as 
designed, including ECCS. The crew is performing the actions of SO23-12-3, Loss of Coolant Accident. 

• While evaluating FS-7, Verify SI Throttle/Stop Criteria, the following parameters are observed: 
• SG pressures are 1000 psia. 
• SG narrow range levels are approximately 22% and trending upwards. 
• Pressurizer Level is 55% and rising. 
• Core Exit Saturation Margin is 9ºF. 
• Reactor Vessel Level is 100% Plenum. 
• Containment pressure is 1.2 psig and rising SLOWLY. 

Which ONE (1) of the following describes the action required? 
A. Continue monitoring SI Throttle/Stop criteria. Throttle or stop HPSI one train at a time when all criteria are 
met. 
B. Stop Charging and LPSI pumps. Reset SIAS and ensure CIAS, CCAS, and CRIS are actuated. Throttle or stop 
HPSI one train at a time when all of the criteria are met. 
C. Stop HPSI pumps to limit the rise in pressurizer level to avoid a pressurized thermal shock transient. Initiate FS-
30, Establish CVCS Letdown Flow, and start all charging pumps. 
D. Initiate FS-32, Monitor RCS Solid Operation, and FS-30, Establish CVCS Letdown flow. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 063 G2.2.25 
 Importance Rating   3.7 
 
Equipment control knowledge of bases in technical specifications for limiting conditions for operations and safety limits. 

Proposed Question: SRO 89 
 
Given the following conditions: 
 

• Unit 2 is in MODE 5 preparing to enter MODE 6. 
• Train A is the Protected Train. 
• Train B 125 VDC Bus D2 out-of-service for battery replacement. 
• 125 VDC Bus D1 sustains a fault and is de-energized.  

 
Which ONE (1) of the following describes the reason that Technical Specifications 
prevents entry into MODE 6? 
 
 
A. The failure of DC Bus D1 also makes 120 VAC Bus Y-003 INOPERABLE. 
 
B. Failure of protected train DC power raises the Shutdown Risk level to an 

unacceptable RED status. 
 
C. The plant no longer meets the initial conditions assumed in the safety analysis of a 

redundant set of AC and DC power sources OPERABLE during an assumed loss of 
offsite AC power and single failure of one other AC source. 

 
D. There is insufficient instrumentation and control power available to recover from a 

Fuel Handling Accident. 
 
 
Proposed Answer: D 
Explanation (Optional): 
A. Incorrect. Plausible because loss of the DC Bus does render its associated AC Bus 

INOPERABLE, however, the wrong Bus is identified. 
B. Incorrect. Plausible as it may be a true statement, but Shutdown Risk and TS are not 

interdependent. 
C. Incorrect. Plausible because this is the basis for OPERABILITY in MODES 1 - 4, however, 

Unit is in MODE 5.  
D. Correct. Per the Tech Spec Bases MODE 6 entry would not be allowed. 
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Technical Reference(s): Tech Spec 3.8.5 Bases (Attach if not previously provided)
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54863 (As available) 
 
Question Source: Bank #   
 Modified Bank # 127030 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 2 
 
Comments: 
Given the following conditions: 
Unit 2 is in Mode 6.Refueling is in progress with an irradiated fuel assembly movement in progress in 
containment. Train “A” is the Protected Train. Train “B” 125V DC Bus D2 is out-of-service for battery 
replacement. 125 VDC Bus D1 sustains a fault and is de-energized. The Refueling crew is ordered to 
complete the move in progress and then suspend refueling operations. 
Which ONE (1) of the following describes the reason that Technical Specifications requires suspending 
fuel movement? 
A. There is insufficient instrumentation and control power available to recover from a postulated 
event, such as a Fuel Handling Accident. 
B. The failure of DC Bus D1 also makes 120V AC distribution inoperable. 
C. Failure of protected train DC power raises the Shutdown Risk level to an unacceptable status. 
D. The plant no longer meets the initial conditions assumed in the safety analysis of a redundant set of 
AC and DC power sources operable during an assumed loss of off-site AC power and single failure of 1 
other AC source. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 062 A2.12 
 Importance Rating   3.6 
 
Ability to (a) predict the impacts of the following malfunctions or operations on the ac distribution system; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: Restoration of 
power to a system with a fault on it 

Proposed Question: SRO 90 
 
Given the following: 
 

• A Station Blackout has occurred. 
• The crew is performing SO23-12-8, Blackout. 
• SO23-12-11, Attachment 8, Restoration of Off-Site Power, is in progress. 
• While performing Attachment 8, the following alarm is identified: 

 
o 63C21 - RES XFMR XR2 PROTECTION TRIP 

 
Which ONE (1) of the following actions is appropriate for this condition? 
 
 
A. Verify the System Separation Alarm is reset, then reset 63C21 and continue in 

Attachment 8. 
 
B. Initiate SO23-6-6, Reserve Auxiliary Transformer Operation; continue actions for 

Emergency Faulted Reserve Auxiliary Transformer Operations. 
 
C. Initiate SO23-6-6, Reserve Auxiliary Transformer Operation, and remove 

Generator Iso-Phase Bus disconnects to allow use of the Main Transformers. 
 
D. Stop performance of Attachment 8, initiate repairs to XR2, and continue 

attempting restoration of EDGs in accordance with SO23-12-8, Station Blackout. 
 
 
Proposed Answer: B 
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Explanation (Optional): 
A. Incorrect. Actions are performed in procedure, but will not mitigate the transformer trip 

because 63C21 would not be reset in this condition. 
B. Correct. 
C. Incorrect. Wrong procedure use for correct alternate action. 
D. Incorrect. May continue if you can make use of SO23-6-6. No need to stop Attachment 8. 
 
Technical Reference(s) SO23-12-11, Attachment 8 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55279 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 071 A2.02 
 Importance Rating   3.6 
 
Ability to (a) predict the impacts of the following malfunctions or operations on the Waste Gas Disposal System; and (b) based on 
those predictions, use procedures to correct, control or mitigate the consequences of those malfunctions or operations: Use of 
waste gas release monitors, radiation, gas flow rate and totalizer 
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Proposed Question: SRO 91 
 
Given the following conditions: 
 

• A Waste Gas release is in progress on T-085, Waste Gas Decay Tank. 
• 2/3 FV-7202 is open and releasing at 30 SCFM. 
• Continuous Exhaust Fans A-311 and A-312 are in service. 
• Radiation Monitor 2/3RT-7808G is aligned to the Continuous Exhaust 

Plenum. 
• Radiation Monitor 3RT-7865-1 is aligned to the Unit 3 Containment Purge 

Stack. The purge was completed last shift. 
 

During the release the following occurs: 
 

• Radiation Monitor 2/3RT-7808G has failed high. 
• Continuous Exhaust Fan A-311 trips on overcurrent. 
• 2/3 FV-7202, Waste Gas Decay Tank Header Vent Valve has closed. 

 

Which ONE (1) of the following: 
 
 a.) Identifies the cause of the closure of 2/3 FV-7202, Waste Gas Decay Tank  
  Header Vent Valve? 
  
 b.) Identifies the action(s) required to continue the release? 
 
 

A. a.) Tripping of Continuous Exhaust Fan A-311. 
b.) Ensure 2RT-7865-1 is aligned to the Plant Vent Stack per SO23-8-14,   
  Radwaste Gas Collection System Operation. 

 
B. a.) Radiation Monitor 2/3RT-7808G failing high. 

b.) Ensure 2RT-7865-1 is aligned to the Plant Vent Stack per SO23-8-14,   
  Radwaste Gas Collection System Operation. 

 
C. a.) Tripping of Continuous Exhaust Fan A-311. 

b.) Bypass 2/3RT-7808G and align 3RT-7865-1 to the Plant Vent Stack to   
  monitor the release per SO23-8-15, Radwaste Gas Discharge. 

 
D. a.) Radiation Monitor 2/3RT-7808G failing high. 

b.) Bypass 2/3RT-7808G and align 3RT-7865-1 to the Plant Vent Stack to   
  monitor the release per SO23-8-15, Radwaste Gas Discharge. 

 
 



ES-401 NRC Written Examination Form ES-401-5 
 Question Worksheet 
 

2007 NRC Written Exam Worksheet Rev 10.doc10 Page 183 of 202  

Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because RT-7865 is used, however, it must be from Unit 3 and not 

Unit 2. 
B. Incorrect. Plausible because the cause is correct, however, wrong procedure in use. 
C. Incorrect. Plausible because the correct procedure is reference, however, both A-311 & 

A-312 must trip before FV-7202 will close. 
D. Correct. With 3RT-7865 aligned and 2/3RT-7808G bypassed, the ODCM and procedure 

requirements are met. 
 
Technical Reference(s) SO23-8-15, L & S 1.3 & 4.2 (Attach if not previously provided) 
 SO23-8-15, L & S 4.5, & 4.6  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54022 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 2 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 041 G2.4.30 
 Importance Rating   3.6 
 
Emergency Procedures / Plan Knowledge of which events related to system operations/status should be reported to outside 
agencies. 

Proposed Question: SRO 92 
 
Given the following conditions: 
 

• The Unit was at 100% power when a failure of the Steam Bypass Control System 
(SBCS) caused the SBCS Valves to open. 

• RCS temperature decreased to 528ºF. 
• RCS pressure decreased to 2020 psig. 
• Pressurizer level decreased to 15%. 
• The Reactor was automatically tripped. 
• SBCS was isolated during the performance of SPTAs. 

 
Which ONE (1) of the following describes the earliest report required to the NRC? 
 

A. 1 hour 
 

B. 4 hours 
 

C. 8 hours 
 

D. 24 hours 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. 1 hour report not required unless event classification required. 
B. Correct. Unplanned trip with auto RPS actuation. 
C. Incorrect. An 8 hour report may also be required depending on plant conditions. 
D. Incorrect. Unplanned trip requires a 4 hour report. 
 
Technical Reference(s) SO123-0-A7, Attachment 1 (Attach if not previously provided) 
 SO123-0-A7, Attachment 5  
 SO123-0-A7, Step 6.3  
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Proposed references to be provided to applicants during 
examination: 

SO123-0-A7, Attachment 1, 
Event Index 

 
Learning Objective: 56187 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 056 G2.1.23 
 Importance Rating   4.0 
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Ability to perform specific system and integrated plant procedures during all modes of plant operation. 

Proposed Question: SRO 93 
 
Given the following conditions: 
 

• Unit 3 is at 100% power. 
• All four Circulating Water Pumps are operating. 
• Full Flow Condensate Polishing Demineralizers (FFCPD) are in service. 
• The following Annunciators are in alarm: 

• 52A32 - CONDENSATE CATION CONDUCTIVITY HIGH 
• 52A34 - FEEDWATER CATION CONDUCTIVITY HI 
• 52A42 - CONDENSER NE HOTWELL CONDUCTIVITY HI 

• Chemistry reports Condensate Cation Conductivity > 10 μS/cm. 
• LV-3245, Condensate Drawoff Valve was placed in DISABLE. 

 

Which ONE (1) of the following responses and associated procedure should be 
performed? 
 

 

A. Perform a Rapid Power Reduction per SO23-5-1.7, Power Operations to 
preserve Main Feedwater Pump NPSH while overboarding. 
Secure NE Condenser Circulating Water Pump after the power reduction to 
comply with NPDES limits. 
 

B. Initiate a Reactor and Turbine trip then refer to SO23-12-1, Standard Post Trip 
Actions to preserve the Full Flow Condensate Polishing Demineralizer. 
Stop the NE Condenser Circulating Water Pump to minimize introduction of 
contaminants. 

 

C. Secure the NE Condenser Circulating Water Pump to comply with NPDES limits. 
Initiate a Reactor and Turbine trip then refer to SO23-12-1, Standard Post Trip 
Actions to minimize chloride buildup in the Steam Generators. 

 

D. Secure the NE Condenser Circulating Water Pump to minimize introduction of 
contaminants.  
Perform a Rapid Power Reduction per SO23-5-1.7, Power Operations to 
preserve Main Feedwater Pump NPSH while overboarding. 

 
 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. Plausible because actions are required, however, Drawoff valve will prevent 

contamination and CW Pump should be immediately secured. 
B. Incorrect. Plausible because actions would minimize contamination, however, with the 

adjacent CW Pump operating a Reactor trip is not required. 
C. Incorrect. Plausible because tripping would minimize contamination of SG, however, 

FFCPD is in service and with the adjacent CW Pump operating a Reactor trip is not 
required. 

D. Correct. These are the correct actions based on the conditions. 
 
Technical Reference(s) SO23-13-9, Steps 1 & 2 (Attach if not previously provided) 
 SO23-13-9, L & S 1.4  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 54867 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   1 
 K/A # G2.1.12 
 Importance Rating   4.0 
 
Ability to apply technical specifications for a system 

Proposed Question: SRO 94 
 
Given the following plant conditions: 
 

• Unit 2 is currently in MODE 3. 
• At 1200 today, it is discovered that a Technical Specification required routine  

24 hour surveillance was last performed at 0500 on the previous day. 
 
Which ONE (1) of the following is the LATEST time the surveillance may be completed 
in accordance with Technical Specification requirements prior to declaring the 
associated equipment INOPERABLE? 
 
 
A. 1300 today 
 
B. 1800 today 
 
C. 0500 tomorrow 
 
D. 1200 tomorrow 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. Plausible because the surveillance may be construed to be performed within one 

hour. 
B. Incorrect. This time would represent the surveillance interval times 1.25 from the time of 

discovery of the missed surveillance. 
C. Incorrect. This time indicates the 24 hour extension granted by TS SR 3.0.3 applied from the 

time the surveillance was missed, however, it is from the time of discovery.  
D. Correct. The surveillance requirements are satisfied if the surveillance is completed by 1200 

tomorrow, because of the 24 hour extension in TS SR 3.0.3. 
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Technical Reference(s) Tech Spec SR 3.0.3 Bases (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56437 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 2 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   2 
 K/A # G2.2.10 
 Importance Rating   3.3 
 
Knowledge of the process for determining if the margin of safety, as defined in the basis of any technical specification is reduced by 
a proposed change, test or experiment. 

Proposed Question: SRO 95 
 
In accordance with SO123-0-A4, Configuration Control, when is a 10CFR50.59 Safety 
Evaluation required? 
 
 
A. In support of Maintenance activities any time equipment is placed in an alternate 

alignment and must be documented on a Status Control Form. 
 
B. In support of Maintenance activities when an alternate alignment will be in place 

for greater than or equal to 90 days. 
 
C. When alternate alignments are directed by plant procedures with the exception of 

Annunciator Response Procedures and the equipment will remain in the off-
normal position upon completion of the procedure. 

 
D. When alternate alignments are directed by any plant procedures and the 

equipment will remain in the off-normal position upon completion of the 
procedure. 

 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Only if alignment off normal for >90 days. 
B. Correct. 
C. Incorrect. Requires use of Status Control Form, but not 10CFR50.59 review. 
D. Incorrect. Requires use of Status Control Form. 
 
Technical Reference(s) SO123-0-A4, Step 6.5.1 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 56338 (As available) 
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Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 4 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   2 
 K/A # G2.2.19 
 Importance Rating   3.1 
 
Knowledge of maintenance work order requirements. 

Proposed Question: SRO 96 
 
Given the following: 
 

• Unit 2 is in MODE 5. 
• Reduced Inventory operations are in progress. 
• Work is being planned on equipment that MAY affect Shutdown Cooling System 

operation. 
 
Which ONE (1) of the following describes the restriction on performance of this work in 
accordance with SO123-XX-5, Work Authorizations? 
 
 
A. The effect must be annotated in the Capability Limitation section of the WAR; 

The WAR must be approved by the Manager, Plant Operations or his designee. 
 
B. The effect must be annotated in the Capability Limitation section of the WAR; 

The WAR must be approved by the Control Room Supervisor. 
 
C. This work is NOT allowed while Reduced Inventory Operations are in progress. 
 
D. This work is NOT allowed while Reduced Inventory Operations are in progress 

UNLESS a 10CFR50.59 Safety Evaluation is completed and approved.  
 
 
Proposed Answer: A 

Explanation (Optional): 
A. Correct. 
B. Incorrect. CRS may not approve, authority is higher for this condition. 
C. Incorrect. The work may be performed with restrictions. 
D. Incorrect. 10CFR50.59 not required for Maintenance activities unless mods will be made 

to Systems, Structures and Components. 
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Technical Reference(s) SO123-XX-5, Part A, 

Step 6.3.5.3 
(Attach if not previously provided) 

   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55428 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 4 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   3 
 K/A # G2.3.8 
 Importance Rating   3.2 
 
Knowledge of the process for performing a planned gaseous radioactive release. 

Proposed Question: SRO 97 
 
Given the following conditions: 
 

• A Gaseous Waste release is planned. 
• Wind direction is blowing from the east. 

 
Which ONE (1) of the following describes the status of the planned release in 
accordance with SO23-8-15, Gaseous Effluent Release? 
 
The release… 
 
 
A. CANNOT be initiated until wind direction changes. 
 
B. may be initiated ONLY IF wind speed is below the minimum required by a 

calculation. 
 
C. may be initiated ONLY IF wind speed is above the minimum required by a 

calculation. 
 
D. is DESIRABLE and may commence without restriction. 
 
 
Proposed Answer: D 

Explanation (Optional): 
A. Incorrect. From the east is blowing toward the ocean. Conditions are desirable. 
B. Incorrect. Requires higher wind speed if wind blowing toward land. 
C. Incorrect. Higher wind speed is higher dispersion factor, and would be true if wind was 

blowing toward land. 
D. Correct. Desirable if wind is blowing towards the ocean. 
 
Technical Reference(s) SO23-8-15, Attachment 4 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 53393 (As available) 
 
Question Source: Bank #   
 Modified Bank # N127642 (Note changes or attach parent) 
 New   
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 4, 5 
 
Comments: 
Given the following conditions: 

• A Gaseous Waste release is planned for Unit 2. 
• Wind direction is from the ocean. 

Which ONE (1) of the following describes the status of the planned release in accordance with SO23-8-
15, Gaseous Effluent Release? The release… 
A. CANNOT be initiated until wind direction changes. 
B. may be initiated ONLY IF wind speed is below minimum required by a calculation. 
C. may be initiated ONLY IF wind speed is above the minimum required by a calculation. 
D. is DESIRABLE and may commence without restriction. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   3 
 K/A # G2.3.2 
 Importance Rating   2.9 
 
Knowledge of facility ALARA program. 

Proposed Question: SRO 98 
 
Which ONE (1) of the following states the Emergency Exposure Guideline (EPA-400) 
limit for Protecting Valuable Property at SONGS? 
 
 
A. 5 REM TEDE. 
 
B. 10 REM TEDE. 
 
C. 25 REM TEDE. 
 
D. 50 REM TEDE. 
 
 
 
Proposed Answer: B 

Explanation (Optional): 
A. Incorrect. Plausible because this is the limit for annual exposure. 
B. Correct. Per the Emergency Exposure Authorization Form. 
C. Incorrect. Plausible because this is the old limit for protecting valuable property. 
D. Incorrect. Plausible because this is the old limit for life saving activities. 
 
Technical Reference(s) EPIP Form EP (123) 3 (Attach if not previously provided) 
   
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55369 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
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Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 4 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   4 
 K/A # G2.4.40 
 Importance Rating   4.0 
 
Knowledge of the SRO's responsibilities in emergency plan implementation. 

Proposed Question: SRO 99 
 
Given the following conditions: 
 

• A declared emergency has been in progress for 35 minutes. 
• An Alert has been declared. 
• The Emergency Coordinator determines there is a need to reclassify the event as 

a Site Area Emergency. 
 
Which ONE (1) of the following states the effect this change in the event classification 
will have on NOTIFICATIONS made to offsite agencies? 
 
Changing the event classification requires... 
 
 
A. performing Emergency Recall activation. 
 
B. a four (4) hour notification to the NRC. 
 
C. a new set of notifications. 
 
D. a new set of notifications if any Protective Action Recommendations are also 

changed. 
 
 
 
Proposed Answer: C 

Explanation (Optional): 
A. Incorrect. Requires both verbal and hard copy (printed) notifications 
B. Incorrect. Requires both verbal and hard (printed) copy notifications. 
C. Correct. 
D. Incorrect. Not in accordance with procedure. Reclassification or change in PAR requires a 

new set of notifications. 
 
Technical Reference(s) SO123-VIII-10, Steps 6.8 & 6.3 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55369 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge X 
 Comprehension or Analysis  
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   4 
 K/A # G2.4.38 
 Importance Rating   4.0 
 
Ability to take actions called for in the facility emergency plan, including (if required) supporting or acting as emergency coordinator. 

Proposed Question: SRO 100 
 
Given the following: 
 
  Time   Event 
 
  0803   RCS leakage requires entry to AOI. 
  0807   Leakage quantified to be 36 GPM. 
  0818   Reactor Trip due to excessive RCS leakage. 
  0819   SIAS actuated. 
  0821   Alert declared. 
  0823   Site Area Emergency declared. 
 
Which ONE (1) of the following describes the LATEST time that you must notify the 
state and NRC? 
 
 
 State NRC 
 
A. 0822 0822 
 
B. 0822 0907 
 
C. 0836 0836 
 
D. 0836 0921 
 
 
Proposed Answer: D 
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Explanation (Optional): 
A. Incorrect. 15 minutes from declaration. This is 15 minutes from TS LCO exceeded. 
B. Incorrect. 15 minutes for TS LCO for state. 1 hour for NRC. 
C. Incorrect. 15 minutes for state is correct, but NRC is 1 hour. 
D. Correct. 
 
Technical Reference(s) SO123-VIII-10, Step 6.3.1 (Attach if not previously provided) 
 SO123-VIII-10, Precaution 4.1  
 
Proposed references to be provided to applicants during examination: NONE 
 
Learning Objective: 55369 (As available) 
 
Question Source: Bank #   
 Modified Bank #  (Note changes or attach parent) 
 New X  
 
Question History: Last NRC Exam  
 
Question Cognitive Level: Memory or Fundamental Knowledge  
 Comprehension or Analysis X 
 
10 CFR Part 55 Content: 55.41  
 55.43 5 
 
Comments: 
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1. From SO23-13-6, Attachment 2 
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1. From SD-SO23-360, page 22 
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2. From SD-SO23-360, page 29 
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2. From SD-SO23-360, page 31 
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3. From SD-SO23-390, page 42 
 

 
3. From SO23-3-2.1, L & S 3.2 
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4. From SO23-3-2.6, Step 6.2.7 
 

 
 
4. From SD-SO23-740, Figure 1 
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4. From SO23-3-2.6, Attachment 1 
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5. From SO23-3-2.6, L & S 3.3 
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6. From Lesson Plan 2XE102 Handout 
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7. From SO23-3-1.4, Step 2.6 
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8. From SO23-13-7, Attachment 1 
 

 
From SD-SO23-690, page 8 
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9. From SD-SO23-400, page 9 
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10. From SO23-3-1.4, Attachment 4, Step 2.5.6 
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11. From SD-SO23-710, pages 5, 8 and 11 
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11. From Tech Spec 3.3.1 Bases 
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12. From SO23-13-18, Attachment 4 
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13. From SD-SO23-740, pages 29 & 30 
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13. From SD-SO23-740, pages 29 & 30 
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13. From SD-SO23-740, pages 29 & 30 
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14. From TS 3.3.1.A 
 

 
 
14. From TS Table 3.3.1-1 
 

 
14. From TS 3.3.6.A 
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14. From TS 3.5.2.A 
 

 
 
14. From TS 3.5.4.A 
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15. From SD-SO23-770, page 33 
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15. From SO23-1-4, Step 6.15 
 
6.15 Containment Temperature Control 
 

INFORMATION USE 
 

1. If average air temperature exceeds 100 F, then PLACE the 
Standby Containment Normal Cooler in service. (Ref. 2.2.4) 

 
2. If average air temperature exceeds 105 F, then refer to SO23-1-4.1.  

(Ref. 2.2.4) 
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16. From SD-SO23-740, page 63 
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17. From SD-SO23-175, Figures 9 & 13 
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17. From Lesson Plan 2XIR05 SBCS SH SHW, Slide 72 
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18. From SO23-14-6, Attachment 1 
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18. From SO23-14-6, Section 3 
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19. From SD-SO23-780, page 11 and Figure 13 
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20. From SO23-3-3.10, Attachment 5 
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20. From SD-SO23-780, Figure 1 
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20. From SD-SO23-670, Figure 2 
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21. From SD-SO23-120, Figures 1  
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21. From SD-SO23-120, page 26 
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22. From Tech Spec 3.8.4 
 

 
 
22. From Tech Spec 3.8.5 
 

 
 

 
 
22. From Tech Spec 3.8.10 
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23. From SD-SO23-750, Figure V-1 
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23. From SD-SO23-750, page 108 (refers to “set” of air start motors) 
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24. From SD-SO23-690, page 9 
 

 
 
24. From SO23-8-15, L & S 4.5 
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25. From SD-SO23-410, page 18 
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26. From SD-SO23-410, Figure 1 
 

 
 
26. From SO23-13-7, Step 14 
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26. From SO23-15-64A55, page 133 
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26. From SO23-15-64A35, page 89 
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27. From SO23-1-1, Attachment 2 
 

 

 

 
 
 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 46 of 168 

28. From SO23-3-2.22, pages 71 and 72 
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29. From Saturation Margin Computer Printout 
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29. From SD-SO23-820, page 84 
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29. From SO23-15-56.B-45 
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29. From SO23-3-2.32, Attachment 1 
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29. From SD-SO23-360, page 45 
 

 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 52 of 168 

 
30. From SD-SO23-470, Figure 1 
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30. From SD-SO23-470, page 14 
 

  
 
30. From SD-SO23-710, page 19 
 

 
 
30. From SD-SO23-180, page 68 
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31. From SD-SO23-820, page 87 
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32. From SO23-13-19, Step 1 
 

 
 
32. From SO23-3-2.18, Step 14.6 
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32. From SO23-3-2.18, L & S 3.4 
 

 
 
32. From SD-SO23-175, page 14 
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33. From SD-SO23-770, Figure 1 
 

 
 
33. From SD-SO23-770, page 8 
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33. From SD-SO23-770, page 44 
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34. From SD-SO23-250, page 86 
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35. From SD-SO23-180, page 59 
 

 
 
35. From SO23-15-99A, 99A35 

 
 
35. From SO23-10-4, L & S 1.1 
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36. From SO23-8-7, L&S 2.5 
 

 
 
36. From SO23-8-7, Attachment 1 
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37. From SD-SO23-690, page 19 
 

 
 
37. From SD-SO23-690, page 82 
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37. From SD-SO23-624, page 86 
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38. From SO23-1-1, Attachment 22 
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39. From SO23-6-33, Step 6.4 
 

 
 
39. From SO23-6-33, L & S 1.2 
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39. From SO23-15-63.A, Alarm 63A43 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 67 of 168 

39. From SO23-15-63.A, Alarm 63A33 
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40. From SD-SO23-360, Figure III-3 
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41. From SD-SO23-400, page  
 

 
 
41. From SD-SO23-400, Figure 4 
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41. From SD-SO23-420, Figure 1 
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41. From SD-SO23-400, Figure 2A  
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42. From SO23-14-1, Step 10 
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SO23-12-11, Attachment 29 
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43. From SO23-13-6, Step 2 
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44. From SD-SO23-390, page 11 
 

 
 
44. From SD-SO23-390, Figure 1 
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44. From SD-SO23-390, page 53 
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44. From SD-SO23-390, page 173 
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45. From SO23-13-15, Step 5 
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45. From SO23-13-15, Step 6 
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46. From SO23-13-7, Attachment 4 
 

 
 
46. From SD-SO23-400, Figure 1 
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47. From SD-SO23-360, page 98 
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47. From SO23-13-27, Attachment 1 
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48. From SO23-14-11, page 80 
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48. From SO23-14-11, page 81 
 

 
 
48. From SO23-12-11, page 92 
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49. From SO23-12-11, Attachment 9 
 

  
 
From SO23-12-8, page 24 
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50. From SO23-12-7, Step 4 Note 
 

 
 
 
50. From SO23-14-7, Step 4 Note 
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51. From SO23-13-18, Attachment 4 
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52. From SD-SO23-140, page 21 
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52. From SO23-15-63.A52, page 107 
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52. From SO23-6-15, Step 6.1 
 

 
 
52. From SO23-6-15, Attachment 6 (reference for Distractor D) 
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53. From SO23-13-7, Attachment 12 
 

 
 

 
 
53. From SO23-2-8, L & S 1.4 
 

 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 92 of 168 

54. From SD-SO23-390, page 100 
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54. From LCS Figure 3.1.104-1 
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55. From SO23-12-5, Step 18d 
 

 
 
55. From SO23-14-5, Step 18d 
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56. From SO23-12-6, Step 9h 
 

 
 
56. From SO23-2-1, Attachment 1 
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56. From SD-SO23-780, Figure 1 
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57. From SO23-12-1, Step 2 
 

 
 
57. From SO23-3-2.19, Section 6.11 (provided as reference for which RTBs open with which trip switch) 
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57. From SD-SO23-510, Figure 13 
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58.From SO23-13-11, Step 2d 
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58. SD-SO23-390, page 124 
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59. From 0FD122, Chapter 2, page 18. 
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60. From SO23-13-20, Step 2 
 

  
 
 
60. From SD-SO23-690, page 29 
 

  
 
 
60. From SD-SO23-690, page 43 
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61. From SO23-14-4, Step 25 
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61. From SO23-14-4, Step 23 
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61. From SO23-14-11, FS-29 Bases  
 

 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 107 of 168 

62. SD-SO23-690, page 65 
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62. From SD-SO23-622, page 57 
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63. From SO23-13-2, Attachment 9 
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63. From SO23-13-2, Attachment 9 
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63. From SD-SO23-780, Figure 1 
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63. From P & ID 40160A AFW (Provided to show that the cross connect valves are labeled 634 & 635. There is 
a typo on SD-SO23-780, Figure 1.) 
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64. From SO23-3-2.1, L & S 4.1 and 4.9 
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65. From SO23-12-9, Step 13 
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65. From SO23-14-9, Step 13 Bases 
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66. From SO23-13-21, Attachment 3 
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67. From SD-SO23-720, page 23 
 

 
67. From SD-SO23-720, page 26 
 

 
67. From SD-SO23-720, page 28 
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68. From Tech Spec SR 3.8.1.4 
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68. From Tech Spec 3.8.3 
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69. From SO23-3-3, Step 6.5.9 
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70. From SO23-5-1.8, L & S 4.2 
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71. From SO123-VII-20.5, Section 6.1.4 
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72. From SO123-VII-20, Attachment 1 
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73. From SO23-13-21, Step 2.0 
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73. From SO23-15-61.A1, Annunciator 61A15 
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73. From INPO OE Event # 362-010203-1 
 
Event Title: Circuit Breaker Fault Results in Fire, Loss of Off-site Power, Reactor Scram, and Severe Turbine 

Damage 
Event 
Summary: 

On February 3, 2001, San Onofre Nuclear Generating Station Unit 3 was at 39 percent power and 
was increasing power following a just completed refueling outage when a circuit breaker fault 
caused a fire, a partial loss of off-site power, and a reactor scram. A subsequent failure of a DC 
breaker to function properly resulted in the unavailability of the turbine emergency DC lubricating 
(lube) oil pump to start resulting in extensive turbine-generator damage. The station was in the 
process of transferring nonsafety-related buses from the reserve auxiliary transformer (RAT) to the 
unit auxiliary transformer (UAT). At 3:13 p.m., the unit auxiliary feeder breaker (3A0712) from 
the UAT was closed onto nonsafety-related 4 kV bus 3A07, and the RAT feeder breaker (3A0714) 
to bus 3A07 automatically opened as designed. Approximately one minute later, the UAT feeder 
breaker tripped open on overcurrent, and three seconds later a differential relay associated with the 
UAT tripped, resulting in a generator/turbine trip. Nonsafety-related loads, with the exception of 
3A07, on the UAT, including all reactor coolant pumps (RCP), successfully fast transferred back to 
the RAT. At about the same time, the RAT tripped on phase differential causing the switchyard 
breakers to open (as designed) resulting in a loss of off-site power to Unit 3. The 6.9 kV RCPs 
slow transferred to Unit 2, the 4 kV safety-related electrical buses transferred to Unit 2 as designed, 
and the emergency diesel generators started but were not required to load. The remaining 
nonsafety-related 4 kV AC loads lost power. The reactor automatically scrammed when the core 
protection calculator detected low RCP pump speed (all four RCPs slowed to below 95 percent 
rated speed) and generated a flow-adjusted DNBR signal. The time that elapsed from the beginning 
of the bus transfer to the scram was approximately 78 seconds. The unit was stabilized in hot 
standby with the RCPs running, auxiliary feedwater supplying the steam generators, and decay heat 
being removed through the atmospheric dump valves. Switchgear Fire At 3:15 p.m., the control 
room received a fire monitoring alarm, and a field report of smoke and flames indicating there was 
a fire at the 30-foot elevation switchgear room of the turbine building. The on-site San Onofre 
fire department (SOFD) responded to the fire and initially used fire extinguishers that were 
ineffective on the 3A07 switchgear fire. The fire was ultimately extinguished at 6:11 p.m. 
following the application of water to bus 3A07. The delay in using water to extinguish the fire 
was due to control room staff concerns that the buses were still energized with 125 VDC and 
low voltage AC power. An off-site fire department responded to the site and assisted SOFD. The 
delay in the use of water had no impact on the consequences of the event. The fire was fully 
contained within the nonsafety-related cubicle (3A0712), and damage to the plant occurred within 
the first six minutes of the event. An unusual event was declared at 3:27 p.m. and terminated at 
4:20 p.m. Because of communications errors, the control room was informed that the fire was 
extinguished at 3:44 p.m. Switchgear Circuit Breaker Faults Breaker 3A0712 The apparent cause 
of the UAT feeder breaker 3A0712 (model 5HK350 manufactured by Brown Boveri) fault was that 
phase C did not fully close when the breaker was closed onto the bus. This caused overheating that 
led to arcing and a fire with thick, dark ionized smoke. The arcing damage prevented the breaker 
from opening and clearing the fault. The station postulated that when the breaker tripped, phases A 
and B opened but phase C remained partially engaged. The fire consumed many of the breaker's 
non-metallic parts and caused substantial melting of current carrying components. Consequently, 
the exact cause of the breaker fault could not be conclusively determined 
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74. From SO23-14-4, Step 12 Bases 
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74. From SO23-12-4, Step 12a 
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75. From any Annunciator Response Procedure (generic info) 
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76. From SO23-12-1, Attachment 1 
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77. From SO23-13-6, Step 3 
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78. From SO23-13-27, Step 3 
 

 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 134 of 168 

78. From Tech Spec Section 3.4.1 
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79. From SO23-12-4, Step 7 
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79. From SO23-12-4, Step 7 
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79. From SO23-14-4, Step 7 
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80. From SO23-6-15, Section 6.6 
 

 
 
80. From SO23-3-1.7, Attachment 8 
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80. From SO23-15-63.A32 
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81. From SO23-12-6, Step 10 
 

 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 141 of 168 

81. From SO23-12-6, Step 10 
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82. From SO23-13-11, Entry Conditions 
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82. From SO23-13-11, Steps 2b & 2j 
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83. From Tech Spec 3.1.5 and Bases 
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83. From SO23-13-13, Step 2 
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84. From Tech Spec 3.9.3 
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84. From Tech Spec 3.9.3 Bases 
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84. From INPO OE Event # 362-950826-1 
 
Event Title: Breach of Containment Integrity during Refueling 
Event 
Summary: 

On August 26, 1995, with Unit 3 in a refueling outage, personnel determined that containment 
integrity had not been maintained while core alterations occurred. A work authorization for steam 
generator work had been implemented that involved venting a steam generator through an open 
atmospheric dump valve and opening a steam generator drain line to a sump outside containment. 
The work authorization was reviewed with a system walkdown by a work control representative to 
check for any open handholes or manways potentially not addressed by the work authorization. 
After the work began, other personnel then noted some open drain lines on AFW piping that would 
have compromised containment integrity. The individual performing the review of the work 
authorization was provided inadequate instructions and did not check the vent valves. The vent 
valves were also listed as open on the work authorization. Core alterations occurred while the vent 
path existed. This event is not significant because the vent lines involved are small diameter, the 
vent path only existed for 13 minutes, and there was no containment pressurization potential during 
this time period. 

Event 
Number: 362-950826-1 
Event Date: 08/26/1995 
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85. From SO23-12-7, Step 14 
 

 
 
85. From SO23-12-2, Step 9 (Why Distractor A is wrong) 
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86. From SO23-13-14, Steps 1 & 2 
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87. From SO23-3-2.11, Attachment 16, Steps 2.1 & 2.2 
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87. From Plant Systems LCS 3.7.118 
 
3.7  PLANT SYSTEMS 
 
LCS 3.7.118 Fuel Handling Building Post-Accident Cleanup Filter System 
 

One Fuel Handling Building Post-Accident Cleanup Filter System train shall be 
OPERABLE. 

 
VALIDITY STATEMENT: Revisions 0 and 2, effective 12/05/06, to be implemented within 30 days 
 
APPLICABILITY: During movement of irradiated fuel assemblies in the fuel building or operation of the 

Spent Fuel Handling Machine with a load, > 125 pounds (includes 35 pounds for weight of 
hook and block) over the Spent Fuel Pool. 

 
ACTIONS 
                                                                               
 
 CONDITION 

 
 REQUIRED ACTION 

 
 COMPLETION TIME 

 
 
A. Two Fuel Handling Building 

Post-Accident Cleanup Filter 
System trains inoperable. 

 
 
A.1 Suspend movement of 

irradiated fuel assemblies in 
the fuel building and operation 
of the Spent Fuel Handling 
Machine with a load > 125 
pounds over the Spent Fuel 
Pool. 

 
 
1 hour 

 
B. Required Action and/or 

associated Completion Time 
of Condition A not met. 

 
B.1 Perform a Cause Evaluation 

 
Within the time 
specified by the 
controlling site 
procedure 

                                                                              
 
 SURVEILLANCE 

 
 FREQUENCY 

 
 
SR  3.7.118.1 Operate each Fuel Handling Building Post-Accident 

Cleanup Filter System train for $ 10 continuous hours 
with the heaters operating. 

 
 
31 days  

 
 
SR  3.7.118.2 Verify each Fuel Handling Building Post-Accident 

Cleanup Filter System train actuates on an actual or 
simulated actuation signal. 

 
 
24 months 
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88. From SO23-12-11, FS-7 
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88. From SO23-12-11, FS-7 
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89. From Tech Spec 3.8.5 Bases 
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90. From SO23-12-11, Attachment 8 
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91. From SO23-8-15, L & S 1.3 
 

 
 
91. From SO23-8-15, L & S 4.5 & 4.6 
 

 
 
91. From SO23-8-15, L & S 4.2 
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92. From SO123-0-A7, Attachment 1 
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92. From SO123-0-A7, Attachment 5 
 

 
 
92. From SO123-0-A7, Step 6.3 
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93. From SO23-13-9, Step 1 
 

 

 

 

 
 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 161 of 168 

93. From SO23-13-9, Step 2 
 

 
 
93. From SO23-13-9, L & S 1.4 
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94. From Tech Spec SR 3.0.3 Bases 
 

 

 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 163 of 168 

95. From SO123-0-A4, Step 6.5.1 
 

 



SONGS June 2007 NRC Written Exam Worksheet References 
 

2007 NRC Written Exam References Rev 10.doc8 Page 164 of 168 

96. From SO123-XX-5, Part A, Step 6.3.5.3 
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97. From SO23-8-15, Attachment 4 
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98. From EPIP Form EP (123) 3, Emergency Exposure Authorization 
 

EMERGENCY EXPOSURE AUTHORIZATION 
 
 
During a declared emergency, lifesaving, or plantsaving activities to protect the public health and safety may be required.  In these 
situations, if you are a volunteer to such an activity, regulatory guidance allows an exposure to radiation higher than typical SONGS or 
NRC limits.  If you volunteer please provide the information requested in Section 1 and read Sections 2 and 3. 
 
1. Name                                                                             Social Security No.   
 
 Date                                                               Film/TLD                                                             Age   
 
If the need for an emergency exposure is identified, the following criteria will be considered when selecting a volunteer:  1. the individual 
must be a volunteer, 2. if you are declared pregnant female others may be selected before you, and 3. persons over the age of 45 may 
be selected before those under the age of 45. 
 
2. Your exposure may not exceed the following Emergency Exposure Guidelines (EPA-400): 
 

Protecting Valuable Property - 10 Rem Total Effective Dose Equivalent (TEDE) 
Lifesaving Activities - no upper limit 

 Protection of Large Populations - no upper limit 
 
3. Review the following information on effects of acute radiation exposures.  If you have any questions, please contact a 

representative from Health Physics. 
 

0-50 Rem No apparent effect, except possibly minor blood changes. 
 

80-120 Rem Vomiting and nausea for about one day in five to ten percent of exposed personnel.  Fatigue, but not serious 
disability. 

 
 130-170 Rem Vomiting and nausea for about one day, followed by other symptoms of radiation sickness in about 25 percent 

of personnel.  In rare instances death may occur. 
 

270-330 Rem Vomiting and nausea in nearly all personnel on first day, followed by other symptoms of radiation sickness.  
About 20 percent death rate within two to six weeks; survivors convalescent for about three months. 

 
 400-500 Rem Vomiting and nausea in all personnel on first day, followed by other symptoms of radiation sickness.  About 50 

percent death rate within one month; survivors convalescent for about six months. 
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99. From SO123-VIII-10, Step 6.8 
 

 
 
99. From SO123-VIII-10, Step 6.3 
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100. From SO123-VIII-10, Precaution 4.1 
 

 
 
100. From SO123-VIII-10, Step 6.3.1 
 

 
 
 
 






